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LOI GIOI THIEU

Pascal 12 ngon ngit 1ap trinh duge dua vao giang day trong hau hét cic trudong dai
hoc & nudc ta v&i muc tiéu cung cdp nhiftng kién thic. va k¥ niang co s& vé lap trinh cho
sinh vién, tir dé cho phép sinh vién tim hiéu va 1am chi mét cdch dé dang cdc ngon ngit
1ap trinh bic cao khéc nhu C, C++, ... Cuén LAP TRINH NANG CAO TREN NGON
NGU PASCAL cua tic gia Nguyén To Thanh khong chi b sung nhing kién thic nang
cao v€ 1ap trinh Pascal chua duge dé cap dén trong cic gido trinh Tin hoc dyi ciong, ma
con cung cip cho ngudi doc nhitng hidu bi€t rat bé ich vé k¥ thuat ldp trinht ¢6 cdn triic
(structured programming). Tac gia Nguyén Té Thanh da giang day nhiéu nam vé co so
Toan hoc cho Tin hoc, cdu trite dit liéu va giai thudr va diac biét vé ky thudr Idp trinh cho
sinh vién Khoa Cong nghé Thoéng tin, trudng Dai hoc Bach khoa Ha noi, dong thai lién
tuc tham gia bdi dudng kién thitc cho cdc déi tuyén Olympic Tin hoc cla Viét nam. Cuén
sdch ¢6 thé coi 1a mot coéng trinh khoa hoc nghiém tic va cép nhat, dic k&t 1tAm huyét,
trinh d6 vi kinh nghiém quy biu cla tic gia vé ky thuat 1ap trinh. Cudn sdch khéng chi
phuc vu truc ti€p cho sinh vién chuyén nganh Céng nghé Thong tin, Todn-Tin cla cic
trudng dai hoc ma con rdt bd ich d6i véi bat ¢k ai «dn va yéu thich 1ap trinh cho mdy tinh.
Xin tran trong gidi thiéu cudn sdch véi ban doc gdn xa.

PGS. TS. Nguyén Thic Hdi

Tricong kloa Cong nghé Thong tin
Tricong Dai hoc bach khoa Ha néi



L&T ndi diu h

LOI NOI PAU

Cuén LAP TRINH NANG CAO TREN NGON NGU PASCAL dé cap mot s6
van dé thude vé k¥ thuat 1ap trinh trén nén ngdn ngit Pascal, vi thé bén canh nhimg bd
sung kién thic vé ngon ngit ma nhimg ngudi méi chi qua nhitng gido trinh "Tin hoc dai
cuong” con thi€u, cudn sich con dé cip dén nhimg vin dé co bdn caa k¥ thuat lap trinh
trén mét ngdn ngir lap trinh ¢6 cau tric néi chung.

Dé thuan tién cho viéc thir chuong trinh, chiing t6i diing cii dat ctia Turbo Pascal
phién ban 7, 1a phién ban thong dung hién nay. Vi th€ ban doc cin nam viing tinh logic
cua van dé, khong nén phu thudc vao nhimg han ché cla cai dat, dé c6 thé dé dang
chuyén sang nhiing cai dit khic.

o1 trgng cia cudn sich 13 nhitg ngudi di qua gido trinh "Tin hoc dai cuong”,
trong dé di lam quen v6i 1ap trinh Puascal ¢o s0. Nhihg cdu tnic cau 1énh ciling nhu cédc
ki€u dir licu co ban nhdt cia Pascal nhu 56 nguyén, s6 thue, ky tr, xau ky tu, 16gic, ban
ghi, mang, tap hop, ... xem nhu ban doc da quen thudc. Mot s6 thuat todn co bin cia tin
hoc nhu tich lay, tim kiém, sip x€p, ... ching téi cling xem nhu ban doc di biét.

Mot s6 vin dé trong cudn sdch c6 lién quan dén nhimg kién thic trong nhiing gido
trinh co ban khéc cia Tin hoc nhu "Kién trdc mdy tinh”, "Hé diéu hanh", "C4u tric di
ligu va giai thudt", ... Vi vy, cudn sdch ndy ¢ thé hé trg thém cho ban doc trong viéc fim
hidu cdc gido trinh trén v nguoe lai, viéc lign he tot cic kién thitc lien quan s& gitip ban
khai thic cudn sich nay mot cdch hiéu qua.

Mot s6 khdi niém nhu chuong trinh con, file - do vai trd dic biét quan trong cia
ching trong k¥ thudt 1ap trinh nén mic du trong cic gido trinh 1ap trinh co s& ban doc da
duoc 1am quen (nhung con so sai va chua thiu ddo) - cling s€ duge gidi thiéu mot cich
day dua va h¢ thong trong nhiing chuong dau cta cuén sich.

Chiing 16i coi trong tinh logic cua viéc 1ap trinh, vi thé trong cdc thi du minh hoa,
bén canh vim bin chuong trinh nguén dé cac ban ¢6 thé thir duos ngay trén mdy, chiing

toi ¢6 ging dua vae viéc phan tich va thiét k& chuong trinh dé céc ban cé thé dé dang thay
- déi va phdt trién. Mot s6 thi du mang tinh chat mé hinh dé ¢6 thé 4p dung cho mét 16p céc
biii todn, mot 8 khdc mang tinh goi v dé cic ban luyén tap.



v Loi noi dan

Cudn sdch bao gom nhitng chuong sau day:

CHUQNG TRINH CON: Chuong nay dé cap dén nhimg khia canh khdc nhau
cla k§ thuac viet chuong trinh con, déc biét trong viéc t6 chiic cac bién (chung, riéng), céc
tham s6 (truyén theo tri, bién), cdc kha nang dé quy. Ngodi ra trong chuong con nhén
manh vai trd cua chuong trinh con trong k¥ thuit lap trinh Top-Down, mot vin dé ma
nhiing nguoi méi chi qua cdc gido trinh co so vé 1ap trinh chua ¢é dip luyén tap.

GIAO TIEP FILE: Ben canh viéc khdi qudt cic khdi niém va vai trd caa file,
churrong nay con trinh bay kha chi tiét va hé théng cic thao tic trén cic loai file cua Turbo
Pascal, dic biét trén file van ban [a noi thudng xuyén giao ti€p véi chuong trinh. Mot s6
thuat todn trén file con xa la vdi nhiéu ngudi mdi lap trinh nhu tim ki€ém nhanh trén file
dinh ki€u theo chi s6, sip xép file tuan ty nhd k¥ thuat trén file, ciing dugc gidi thiéu cing
vdi nhimng chuong trinh minh hea. Nhitng ban doc nao con lung ting trong viéc dung file,
can xem k¥ churong nay.

QUAN LY BO NHG: N¢i dung chuong nay hdu nhu 1a méi d6i véi nhitng ngudi
mdi lap trinh. Ngudi doc s& 1am quen véi khdi niém dia chi va bi¢t phan biét né véi dix
lieu, do d6 s& hidu rd hon ban chat viéc té chitc va luu trir cdc dit liéu bén trong bo nhé
cua mdy. Nhimg ki€n thifc trong chuong nay c6 lién quan nhiéu dén cdc gido trinh "Kién
tric mdy tinh" va "Heé diéu hanh", vi thé ching t6i chi nhan manh nguyén tic va cich thic
truy cap bd nhd nh& cdc cong cu cta Turbo Pascal. Ngoai ra, ngudi doc cling duge 1am
quen véi nhitng thao tdc trén di liéu ma khong quan tam dén kiéu dir 1iéu, thong qua viéc
dung cdc tham bién khong dinh kigu. Mot s6 dia chi ¢6 ich nhu viing Video Ram (quan 1y
man hinh vin ban) duge gidi thieu dé ban doc thir nghiém va trién khai cdc ting dung.

KIEU CON TRO: Qua chuong nay ban doc s& thdy ré vai 110 dic biét coa cic
con tro trong k¥ thuat 1ap trinh trong viéc khai thic bd nhé. Danh sdch lién két (ciing véi
cdc bign the cha nd) duge gidi thidu kha k§ qua nhimg thao tac co ban nhat. Day 13 mot
chuong khé do6i véi nhing ngudi mdi 1ap trinh, vi thé ching 161 ¢& ging dua vio nhitng
mé hinh c6 tinh khdi quéat dé ban doc dé 4p dung trong timg trudmg hop cu thé. Nhimg
kién thite trong chuong nay ¢é lién quan nhiéu dén gido trinh "Cau tric dit liéu va giai

thudt”.

THU VIEN LAP TRINH: Chuong nay gidi thiéu vai trd cla thu vién néi chung
trong k¥ thuat 1ap trinh, dic biét trong cdc phit trién tng dung, sau dé gidi thiéu Unit,
mot cong cu cla Turbo Pascal nhim gidp ngudi ding x4y dung va phat trién thu vién. Bén
canh viéc trinh bay cd phdp viét Unit, ching t6i con nhan manh cich Khai thic Unit cling



Lon ndi dau v

nhu nhiing phuong phip xiy dung va phat trién ching. Cuéi chuong ¢6 diém qua mot
cach khdi quat céc thu vién chuin cia Turbo Pascal cung cap cho ngudi diing.

MOT SO THU VIEN CHUAN: Chuong nay trinh by mét cich hé thong va chi tiét
3 unit tiéu biéu nhit ciia Turbo Pascal 12 CRT, DOS va GRAPH (unit SYSTEM xem nhu
da quen trong cdc gido trinh Pascal co s6) v6i nhitng muc dich:
¢ Cung cp kho ti nguyén dudi dang cdc ham, thu tuc. kiéu dir liéu da dugc Turbo
Pascal xay dung nham gitip nguoi dung dé dang trién khai cdc ting dung ctia minh.
Ban doc s& thiy maot cich hé théng hon cdc méi lién quan cla cdc ham, tha tuc,
kiéu dit liéu trong nhiing linh vuc tmg dung khdc nhau ma khong con don thudn la
nhiing ¢ phap goi chiing. _
e  Gidp nguti doc biét cich khai thdc mat thu vién sao cho cé hiéu qua. Day 1a mot
vin dé quan trong trong viée tu hoc ciia cua cic ban.
¢ Giiip ngudi doc hoc tap duge cdch xay dung mot thu vién, mét trong nhitng dang
san phim phian mém dang dugc quan tdm va phat trién hién nay.
Cidc thi du trong chwong nay khd phong phu, dac biét trong phan trinh bay cdc unit
DOS via GRAPH. Cic ban c¢6 thé tim thily trong cdc thi du nay nhitng goi y cho nhiing
itng dung trong cdc linh vie thiét k€ trd choi, xay dung phdn mém day hoc, ...

Chuong cusi cing la MOT SO THI DU. Day 1a chuong nhim cu thé héa nhing vin
dé ma cudn sich di dé cap vé ky thuat 1ap trinh qua mot s6 bai todn. Ching t6i ¢6 gang
chon nhitng bai ma c¢é thé khai quit héa viéc thiét k€ ching. Trong s6 nhiing thi dy,
chiing 16i cé chon mot s& dé thi Olympic quéc gia, quéc € dé cac ban gido vién ciing nhu
cdc hoc sinh cdc 16p chuyén Tin tham khio. Trong 15i gidi, chiing toi cling ¢§ gang thé
hién tinh than Cdu tric dit liéu + Gidi thudt = Chuong trinh ma N.Wirth di dua ra. Cic
bai todn déu dugc trinh bly 101 giat logic trude, sau dé maéi dén bude xay dung chuong
trinh, bao gém cdc khau 6 chic di liéu vi thiét k& cic chuong trinh con. Céc chirong
trinh déu duge xay dimg theo nguyén tic Top-Down: cdc khdi 16n duoc xdy dung trudc,
sau dé méi dén cdc khsi con clia chiing. Céc chuong trinh déu di duge chay thit va cha
thich ddy d0 dé cdc ban dé& ding tim hiéu. Cudi méi thi du, chiing t6i ¢6 danh mét s6 vin
dé cho ban doc suy nghi va phat trién.

Mot phu luc cudi sdch gidi thiéu tém tit moi trudng 1am viée ciua Turbo Pascal phién
ban 7 dé gitip ban doc thuan tién khi bién soan va chay chwong trinh.

Do diéu kién thai gian, mot s6 van dé thuoc vé lap trinh hudng doi tuong ciing nhu
cic thu vién tuong dng cla Turbo Pascal (Turbo Vision) chura ¢6 dip ban dén trong cudn
sich nay. Céc thi du minh hoa va tng dung con ¢6 thé bé sung phong phd hon nita, ... Hy
vong rang, theo thoi gian, cudn sach sé duge hoan thién dan.

Cuén sich ndy danh cho cdc sinh viér nganh Tin hoc hodc nhitng nganh khdc muén di
~sau hon vé k§ thadt 1ap trinh. N6 cfing Ia tai liéu tham khao cho cdc 16p k¥ sur bang hai vé



vi Lot néi dau

Tin hoc khi hoc nhing gi4o trinh c6 lién quan dén k¥ thuat lap trinh. Ngoai ra né ciing 1a
ta li¢u guip thém cdc gido vien day Tin hoc trong cic trudng phd thong ciing nhu hoc
sinh trong cdc 16p chuyén Tin va nhimg hoc sinh phé thong khd, gioi khdc quan tam dén
linh vuc nay.

Chic chan cudn sach con nhiéu thi€u sét, mong cic ban gép ¥ true tiép cho téc gia dé
c6 thé hoan chinh noi dung cho c4c 1dn xudt ban sau. Téc gia xin chan thanh cam on.

Ha noéi thang 9 nam 2001
Nguyen To Thanh

B¢ mion Khoa hoc Mday rinh
Khou Cong nghé Thong tin
Bai hoc Bdch khou Ha néi

Tel 8692463 - 8696121
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Chuong 1. Chuong trinh con 1

CHUGNG TRINH CON

1. Chuong trinh con va vai tro cua chuong trinh con

Chuong trinh 12 mot ddy lénh dugc x4y dung cho mdy tinh nhim hoan thanh mot cong
viéc ndo ddy. Cong viéc niy c6 thé bao gébm nhiéu céng viéc nho va dén luot chiing lai
dugc té chic nhu nhitng chuong trinh. Nhu vay, 101 goi cdc chuong trinh nay sé duoc xudt
hién trong cac Iénh cia chuong trinh dang xét. Ching duge goi 1a nhitng clucong trink
con. Khii niém chuong trinh con mang tinh tuong déi: mot chuong trinh ¢6 thé 1a chuong
trinh con cua mét chuong trinh khdc. Ngudi ta thuong dung thuat ngit chuong trinh chink
dé chi chuong trinh & muc ngoai cling (dugc goi boi ngudi st dung).

Chuong trinh con 13 mot cong cu khong thé thiéu cha cdc ngén ngit 1ap trinh bac cao.
C6 thé néi, viée lap trinh ¢é cdu tric hién nay chu yéu dua vio kj thuit thiét k& cic

chuong trinh con. Vai trd cta chuong trinh con trong k¥ thuat lap trinh ¢6 thé tém (it
| trong mdy diém chinh sau:

e Cho phép phan ra nhiing bai todn phdc tap thanh nhiéu bai todn don gian hon, tir
d6 cho phép kiém sodt toan bo chuong trinh, dé dang sira chifa va phat trién.

¢ Nang cao tinh doc lap trong viéc thiét k&, che gidu ndi tai. Cho phép xay dung
nhiing chuong trinh I6n, ¢6 nhiéu ngudi tham gia.

e La phuong thitc thyc hién lap trinh Top-Down (tir tong thé dén chi tiét), thich hop
véi hau hét cde thiét k€ trong lap trinh cau tnic.

» Cho phép xay dung thir vién 1ap trinh, k€& thira cac két qua trirde ddy, giam chi phi
va céng stic trong viée vi€t chuong trinh.

Moéi mot ngdn ngir lip trinh ¢6 cdch xay dung riéng céc chuong trinh con, tuy nhién vé
mat ¥ nghia cling nhu cich ding dai the 12 giong nhau. Chuong nay giéi thi¢u cich ding
cdc chuong trinh con trong Turbo Pascal, nhung nhiéu diéu cé 1hé dp dung cho nhiing
ngon ngit khic.
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Chucong 1. Chirong trinh con

2, Khai bao chuong trinh con. Ham va tha tuc

Gidng nhu met d6i tugng tham gia chwong trinh (hang, bién, kiu), méi chuong trinh
con déu phdi dat tén theo nguyén tic chung cta hé théng. Méi khi 161 goi vGi tén cla
chuong trinh con nio xudt hién trong phén céau lénh, thi chuong trinh con dy duge thuc
hién.

Cédc chwong trinh con duge goi trong mét chuong trinh can duge hé théng nhan biét.
Bit cit moét tén chuong trinh con nao xudt hién trong 101 goi ma hé théng khong hicu, déu
nhan duge 16i wiknown identifier khi bién dich. Nhitng chuong tiinh con dugc hé théng
nhdn bi¢t sin 1a nhiing chuong trinh con clta hé théng va nhimg chuong trinh con di duoc
bién dich trong cdc thu vién di lién két véi chuong trinh. Tit ca cdc chuong trinh con con
lai trong chuong trinh déu phai dugc khai bédo trude khi ding.

Turbo Pascal ¢6 hai cdch 16 chitc chuong trinh con 13 thi tuc va ham.

2.1. Tha tuc

Th tuc 12 mot chuong trinh con nhim thuc hién mot cong viéc nao day. Ciing nhu mot
chiong trinh doc lap, thi tue gém 3 phin: phin ddu (ticu dé), phin khai bdo vi phin cau
1énh. :

Phén dau thu tuc dugc khai bao vai tir khéa PROCEDURE, tiép theo 12 tén thi tuc. Néu
thii tuc ¢6 chifa cdc tham s8 (parameters) thi sau phin tén 1a diy 1énh khai bdo cic tham
s& duge viet gidi han trong ¢ip ngoic tron:

procedure Init; {thd tyc khong tham s8)

procedure DrawFig({i, j: integer; w, h: word); {thﬁtuccélhanlsﬁ}

Diy 1¢nh khai bdo tham s6 gom nhiéu Iénh, ngin cdch nhau boi dau chidm phiy. Méi
1&nh khai bdo gém 1&n (hinh thitc) ctia tham s6 (trudce tén cé thé ¢o tir khéa VAR), dau haj
cham va kieu clia tham s6. Néu ¢6 nhiéu tham s6 cling kidu thi ¢é thé gop tén cha ching
tai thiinh mot danh sdch, cdch nhau dau phay. Thi du thil tuc DrawFig & trén ¢é 2 tham s6
i, 3 kiéu integer VA 2 tham sé w, h kiu word. Kiéu cia tham s& cé thé 1a bat ci kiéu gi
da duge dinh nghia, nhung phai duge khai bio qua tén (dinh danh). Thi du, khai bio dudi
day la khong duge phép:

procedure Enter{var a: array[l..10] of integer);
ma phai thay bing cdch dat tén cho kiéu array[1..10] of integer nhir dudi day:

Type
arr = array[l..10] of integer;

procedure Enter(var a: arr};

B¢ got mot thi tuc khong tham sd, ta chi cdn viél tén thu tuc trong cau lénh. Thi du
1&nh:

Init;
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s€ goi thtt tuc Init thuc hién chic niang ciia minh. Néu thil tuc ¢6 chifa tham s& thi ta phai
truyén cdc gid tri tham s6 cho 13i goi thi tuc. Cic gia tri nay phan cdch nhau bai diu
phay, theo diing thit nir vd ddm bdo tinh twong thich kiéu nhu da khai bdo. Thi du lénh:

DrawFig{-1, 2, 100, &0);

& goi thu tuc brawFig thuc hién véicdc gidtri i =-1,3 =2, w= 100 vi h = 60.

Phan khai bdao cua thd tue gidng nhu phan khai bdo trong moét chuong trinh, né chia
cdc déi tuong riéng ma thi tuc dé ding, bao gém cdc hing, bién, kiéu va cdc chuong trinh
con (néu co) cua thu tuc. _

Phin céu I1énh cua tha tuc mé ta nhitng cong viéc ma thu tuc dé phai thue hién, cling
duoc bit ddu bing tir khéa BEGIN va két thiic bing tir khéa END gidng nhu mét chuong
trinh, tuy nhién sau END 14 mot ddu cham phdy thay vi dau cham (ddu cham chi dugc
dung khi két thuc chuong trinh).

Thi du duéi day xay dung thil tuc Center(s: st80), hién thi ndi dung xau ky tr s
thudc kicu st80 (dai t6i da 80 ky t) vio vi tri gita dong man hinh. Thu fuc Center ding
thit tuc chuin writeln dua ra man hinh néi dung xau s sau mot s6 ddu trang (space) thich
hop.

Program Thidu;

Type
5t80 = string[80];

procedure Center(s: st80};
begin

Writeln{' ':(80-Length(s)) div 2, s5);
end;

Begin
Center ('Hello') ;
Center{'This is DEMO! Press Enter to quit'}:
Readln;

End.

2.2. Ham

Ham 13 mot chong trink con nhim tinh todn va tra lai mot gid ri nao ddy. Cang nhu
thi tuc, him gém 3 phan: phin ddu (tiéu dé), phan khai bao va phén cau lénh.

Phdn ddu ciia ham gém tir khéa FUNCTION, tiép theo la tén ham va ddy 1¢nh khai béo
tham 56 (néu c6). Diém khéc biét véi thi tuc 12 phan nay cin khai bdo thém kién gia tri
tra lai cia ham, sau dau hai chim. Turbo Pascal chi cho phép ki€u gia tri clta ham 1a mot
trong nhitng kidu chudn cha né (hogc kiéu con cua nhiing ki€u nay) di duge dinh danh
nhir byte, integer, LongInt, char, string, boolean, ..., khf)ﬂg cho phép cic kiéu phl’I'C
hop nhut record, array.

Phin khai bdo cla him giéng nhu di trinh bay trong thi tuc.
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Phéan cau lénh cta ham thyuc hién chite ning clia né, cling dugc viét trong pham vi ha
tir khéa la BEGIN va END (két thiic boi dau cham phdy). Tuy nhién cdn dam bao ring,
khi ra khoi ham, gid tri clia né phai duoe xdc dinh bing mét Iénh gin nio dé cho tén ham
{khong ¢6 phan tham s6). Gid trj gén cho tén ham phdi dam bao tuong thich vé&i kiéu ham
di khai bdo.

Khic v6i thit tuc, 181 goi ham 1a 161 goi gid tri cha né dé st dung, vi thé né cdn duoc
xudt hién & nhitng chd thich hop nhu gid tri cla todn hang trong biéu thikc, gid tri & v&
phai trong mot phép gén, gid tri truyén vao tham s6 ciia thi tuc, ham ...

Thi du dudi day xay dung hdm UCLN(a, b: integer) trd vé udc chung 1én nhat ctia 2

0 nguyén {duong) a, b. Gid tri udc chung 16n nhit duge tinh theo thuat todn Euclide:
Program Thidu;

function UCLN{a, b: integer): integer:

begin
while a <> b do
if a > b then a := a-b else b := b-a;
UCLN := a; {gdn gid tri cho tén ham}

end;

Var a, b: integer;

Begin
Write('Cho cac so nguyen ducng a, b: '};
Readln(a, b)

Writeln('UCLN cua cac so da cho la: ', UCLN{a, b)) :
Readln;
End.

Viée t6 chic cde chuong trinh con dudi hai dang ham va thi tuc 1 nét riéng biét cua
Pascal, nhim thich hop vdi théi quen cia ngudi sit dung. Thong thudmg khi cin thue hién
mot cong viéc nao dé ngudi ta ding tha tue, con khi cdn tinh mot gid tri nao d6, ngudi ta
diing ham. Tuy nhién di€u nay 1a khéng bat bude. Gilra ham va thi tuc c6 thé chuyén déi
cho nhau: bit cif cong viéc nao duoc thuc hién boi thil tuc cling déu thuc hién duoc bing
ham va bit c gid tri nao duoe tinh bang ham ciing déu tinh dugc nhd tha tuc. Hién nay
ngudi ta cé xu hudéng diing tat ca cic chuong trinh con duéi dang ham (ching han trong
ngon ngit C) ngay ca khi khong quan tam dén gid tri tra lai. Trong nhiing trudng hop nhu
Valy, ngudi ta thudng gan cho ham mot gid tri logic nham ghi nhan trang thdi thanh cong
hay that bai cua cong viéc.

Thi du, gia st di dinh nghia kiéu dir liéu matrix dé luu trit mét ma tran. DE tinh ma
tran nghich dio cta mot ma trin, ngudi ta ¢d thé xay dung tha tuc:

procedure Invert({var A: matrix,; var Ok: boolean);
trong dé bi¢n A nhan gid tri dau vao cia ma tran. Két qua ma tran nghich dao duoc gai lai
vio A. Bién logic ok dung dé ghi nhan trang thdi clia k&t qua: n€u ma tran ban ddu cé
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nghich dao thi ok nhan gid tri True, trdi lai né nhan gid tri False. Loi gol dung thi tuc
trén s€ la:
Invert({a, 0Ok):
if not Ok then Writeln({'Ma tran suy bien")
else ... {Aldmatrdn nghich déo cdn tim}
Thi tuc trén c6 thé thay thé bing ham nhu sau:
function Invert(var A: matrix): boolean:;
trong dé bi¢n a duge diing gidng nhir cd, gid tri trd vé cha ham [A True néu a cé nghich
. dio va False néu trdi lai.
Khi d6 161 got ham tuong duong s& 1a:
if not Invert(lA) then Writeln({'Ma tran suy bien')
else ... {Alama trdn nghich ddo cdn tim}

2.3. Thoat khoi chuong trinh con

Thong thudng, khi thuc hién hét cdc énh (trong phan cau lénh) thi chuong trinh con tu
két thiic. Tuy nhién c6 thé thodt khéi chuong trinh con & bit cif chd nio trong phan cau
lenh bang cich goi tht tuc Exit (khéng (ham s&). Thit tuc nay két thic chuong trinh con
hi¢n hanh va nhdy dén l¢nh sdt ngay sau 15i goi chuong trinh con nay. C6 thé coi thu tuc
Exit nhu la mot Iénh gote dén mot vi ui duge xac dinh khong cin nhin. Nhe thi tuc
Exit ma ta cd the bd tri nhi€u diém thoat khéi chuong trinh con thy thude vao nhing diéu
kién khdc nhau (ching han x4y dung ham trd lai gid tfi duoc tinh bang nhiéu cong thitc).
Hién nay trong lap trinh cdu triic, ngudi ta ¢6 xu hudng khong dimng cau lénh goto Vi né
- phd v& tinh cau trdc coa chuong trinh. Giai phdp ding Exit trong cdc chuong tiinh con
cho phép dé dang viét chuong trinh ma khong cn ding bat cit mot 1énh goto nio.

Ngoai thu tuc Exit diing dé thoat khdi chuong trinh chita né, Turbo Pascal con xay
ding thu tuc Halt cho phép két thic chuong trinh bit cit lic nao. Diém khac biét gitia
Halt Vi Exit 12 cdp do thodt: Exit chi thoit khoi chuong trinh con chifa né (nghia la van
nam trong 1ong cha chuong trinh goi chuong trinh con nay), con Halt s& két thic chuong
trinh chinh (chuong trinh & midc ngoai cling) du 181 goi né & bt ¢if dau. Nhu the Exit chi
thuc su tuong duong Halt néu nhu ditng né & chuong trinh chinh.

Ghi cha. Phién bdn 7 clha Turbo Pascal thi¢t k€ thém céc thil tuc Break, Continue cho
phép ngit (hoic lap lai) mot vong 1ap (while, repeat, for) gitta chimg. Tha tuc Break
thodt khoi vong 13p chita né, giong nhu mot 1énh goto d&n mot nhin cé dia chi ngay sau
1¢ah lap tuong tng. Thu tyc Continue lam cho vong 1ip duge tiép tuc thuc hién véi 1dn
13p tiép theo, gidng nhu mot 1énh goto dén mét nhin cé dia chi ngay sat trén lénh lap
tuong tng. Viéc dung cic thi tyc nay cho phép bé tri nhiéu diém thodt khéi (hodc 1ap lai)
vong lap. Cung v6i viée ding Exit, Halt, cdc thi tuc Break, Continue cho phép dé dang
viét cdc chuong trinh Pascal khong dung 1énh goto.
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3. Bia phuong va toan cuc

Nhimg d6i tuong (hing, bién, kiéu, ham, thl tuc) khai bdo trong chwong trinh chinh
dugc dung cho toan bé khai chuong trinh va cac khéi con khéc clia nd. Ngudi ta goi cdc
doi twong nay 1a toan cic (chung). Ciing véi nhitng doi twong d6, néu khai bdo trong mét
chuong trinh con, thi chi duge ding trong chuong trinh con d6 viu trong cdc khéi con cua
né. Nguoi ta goi nhitng d6i tugng ndy la diu phitong (riéng). Nhu vay khai niém dia
phuong hay toan cuc ¢6 tinh chat tuong d6i: mot doi twgng 1a chung cho cic khéi niy lai
la riéng cua mot sé khdi khde. Viéc cdp phdt bo nhd cho cédc khéi khde nhau 1a doc lap, vi
the hai déi tuong cling tén ¢6 thé nam & hai khéi khac nhau. Diéu nay dim bao tinh doc
lap v toan ven di liéu khi xay dung chuong trinh. Thi du duéi day minh hoa su khic
nhau giita bién dia phuong va toan cuc:

Program Thidu;
Var i: integer;

procedure Test;
var i: integer;
bagin

i :=5;
end;

Begin
i:=1;
Test;
Writeln{'i = ', i};
Readln;
End.

Khi chay chuong trinh, ta nhan duoc théng bdo 1 = 1, nghia 13 thi tuc Test khong gy
anh huong gi dén gid tri cla i, vi bién 1 trong Test khdc véi bién 1 cita chuong trinh. Thi
du nay cling chiing t¢ néu bién riéng tring tén vl bién bén ngoai thi chuong trinh con
luén wu tién bién riéng clia né (va nhu the khong thé truy cap bién bén ngoai dugc).

Néu ban bo ciu 1énh khai bdo bién i trong chuong trinh chinh thi s& nhan dugce 16
unknown identifier khi bién dich cau 1énh Writeln('i = ', i); Diéu dé c6 nghia viée
khai bdo bién i trong Test chi ¢é tidc dung riéng trong né. Néu ban bé cau 1énh khai bdo
bién i trong Test thi chuong trinh chay binh thudong nhung véi két qua thong bio i = 5,
nghia [4 bién 1 ding trong Test ciing chinh 14 bién i bén ngoai.

Viéc t6 chitc cic doi tugng nay 1a dia phuong trong khi cdc déi tuong kia 12 toan cuc,
hoan toan phu thudc vao chiic nang can thiét k&€ cho ching. Néi chung, nhitng déi tuong
nao tham gia cdc khau vio, ra chung cla chuong trinh, hodc c6 nhiém vu chuyén giao cic
gid tri gitta cic chuong trinh con, thi cin phai duge td chic toan cuc. Trdi lai nhiing doi
tuong nao chi phat sinh khi giai quyét cdc cong viée riéng 1& thi cdn phai t6 chitc dia
phuong. Viéc tuy tién khai bdo cde bién, bat ké tai vi tri nao trong chuong trinh (chi ¢t
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dé khéng méc 161 unknown identifier) s& din dén céc 16i logic (chuong trinh chay thong
nhung cho két qua sai) rdt khé phét hién va sira chita. Thi du duéi day cho théy 161 cia
viée Khai bdo bi€n riéng trong khi cdn phai dung bién chung:

Program Thidu;

Var a, b: integer;

procedure Nhap;
var a, b: integer; {céin phai bé khai bdo nay}
begin
Write('Nhap vao 2 s¢ nguyen a, b: ');
Readln{a, b}:

Writeln{'Cac gia tri da nhap: a ="', a, ', b ="', b};
end;
Begin
Nhap;
Writeln{'Tong cua 2 so da nhap la: ', atb);
End.

Chwong trinh don gidn nay thong béo tong ctia 2 s6 nguyén dugc nhap tit ban phim qua
viéc dung thil tuc Nhap. Tuy nhién két qua khong nhu mong muén. Lai & day 1a thi tuc
Nhap khai bdo cdc bi€n chifa cde gid tri duge nhap nhu nhing bién riéng, trong khi
chuong trinh chinh cén ding chiing nhut nhiing bién toan cuc. K&t qua s& nhu mong doi
néu bo di cau Iénh khai bdo cdc bién a, b trong thil tuc Nhap.

Thi du dué6i diy minh hoa tinh hudng nguoc lai: mot bién dl‘mg' chung khong diing
nhi€u khi gay ra nhiing gid tri khong thé kiém sodt dugc:

Program Thidu;
Var i, k: integer;
s, t: string;

function Feund{c: char; s: string): booclean:
{céin khai bio bién i & day}

begin
1 :=1;
while {i <= Lengthi(s}) and {c <> g[i}) do Inc{i):
Found := i <= Length(s);

end;

Begin

Write('Vao xau nguon: '); Readln(t);

Write('Vac xau dich : '"); Readln(s):

k 1= 0;

for 1 := 1 to Length(t) do
if Found(t[i], s) then Inc{k):

Write('So ky tu cua xau nguon tim thay trong xau dich la: ', k):

Readln;
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End.

Chuong trinh nhép tr ban phim hai xau ky tu. Xau diu goi 1a xau nguén, xau sau goi 1a
xau dich. Chuong trinh (ién hanh dém s6 ky tu cia xau ngudn c6 mat trong xau dich va
dua s6 dém duge ra man hinh. Viéc kiém tra mot ky ty cita Xdu nguén cé miit trong xau
dich duoc thyc hién béi ham logic Found(c, s), trong d6 s [A xau dich va ¢ 14 ky tu duoce
kiém tra. Chuong trinh da don gian dé ban ¢6 thé khiing dinh dugc tinh ding dan chu cic
cdu lénh. Tuy nhién khi chay chuong trinh, ban s& thay ring kél qua la khéng 6n dinh:
ciing gid tri cdc xau ngudn va dich, chi thay déi trat tr céc ky tu trong xau, chuong trinh
cho nhitng s6 d€ém duoc khdc nhau ma 1€ ra s6 nay khong thay doi. Lai clia chirong trinh
khong nam trong phan cdc cau lénh tinh todn ma nam trong viéc khong khai bao bién i 1a
bi€n rieng ctia ham Found. Chi ¥ rang, him Found duge goi trong than vong lap for i
ctia chuong trinh chinh, vi the viéc ding bién 1 ma khéng khai bdo né 1a bién riéng ciiu
ham Found, $& co nguy co 1am hong gid tri cla bién diéu khién 1 cha vdng lap niy (nhu
thi du da lam). B¢ chuong trinh chay diing, chi c¢dn ban bd sung thém lénh khai bdo bién
i la bi€n rieng ctia him Found, khi dy, viéc thay d6i gid tri cha bién i trong ham nay s&
khéong anh hudng gi dén gid tri cla bién 1 bén ngoai. Néi chung, cdc bién phit sinh noi bo
nhur cdc bign diéu khién vang Lip, bién luu trit cAc gid tri trung gian, ... can phai khai bdo
nhu nhitmg bién dia phuong. Nhitng 16i nhu trong thi du vira néu la rat khé phar hien, dic
bi¢t trong cac chuong frinh phic tap. Nhitng ngudi 1ap trinh kinh nghiém thudng rat cin
thén trong khéu thi€t k€ cic bien chung, riéng trude khi viét chuong trinh.

Céc ngén ngit 1ap trinh c6 tinh ciu triic cao (nhu Pascal) thudng doi héi rit chat ché vé
mat khai bito. Piéu nay ¢6 vé nhiéu khé cho nhiéu ngudi, nhat 13 nhitng ngudi mdi hoc lap
“trinh. Thét ra, day lai 1 diéu ¢6 loi: truée hét, né han ché théi quen tuy tién khi lap trinh
(ma khi c6 théi quen nay, ban chi ¢é thé viét duge nhitng chuong trinh don gian), sau nita
né nang cao duge tinh 6n dinh cha chuong trinh, han ché duge nhitng hiém hoa tiém 4n
do c6 nhimg [6i logic chua duge phét hién, tiét kiem dugc cong strc khi phai sita 161 hoic
phdt trién chuong trinh, dac biét trong viée xdy dung cdc chwong trinh 16n, cdn nhiéu
nguoi tham gia.

4. Cach diung tham s¢

4.1. Vai tro cua tham s

Cic tham s6 khai bdo ¢ ddu chuong trinh con dung d¢€ gli cde gid tri vao dé chuong
trinh xit 1y, cling nhu 1a noi 14y cdc két qua ra ma chudng trinh di x(& 1y xong. C6 thé néi,
céc tham s6 i cong cu dé chuong trinh con giao ti€p v&i moi tredng bén ngoii.

Cic tén tham s6 khai bdo duoc dung trong chuong triinh con nhit €n cdc bién dia
phuong di dugce khai bdo, vi the€ khong duoc khai bio cac bién rieng cua chuong trinh con
triing véi tén cdc tham s6 clia nd. Diém khdc biét gitta tham sé va bién riéng cla chuong
trinh con 1 khi bit ddu tham gia cdc ciu iénh, cdc tham s6 chi ¢6 tén chit chua ¢ gid tri
nhu cédc bién. Chi khi xuat hién 1&i goi chuong trinh con, cdc tham sd mdéi duge truyén gid
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tri Wt bén ngoai va chuong trinh con s€ duogc hoat dong vé6i bo gia tri dy. Ciing vi vay
ching duoc goi la céc tham s6 hinh thic, va khi goi chuong trinh con, cdc tham s6 ndy ¢6
thé nhan bat cit mot tén bién nio khdc véi tén hinh thic di khai bdo, mién 12 gid tri cha
nhimg t&n nay 1a tuong thich kiéu véi kiéu cia tham s6 tuong ing. Céac tén bén ngoai
duoc truyén vao chuong trinh con duge goi 1 cdc Hium 56 the vi ching thuc su tham gia
chuong trinh con véi tu cich la mot gia tri.

Khi truyén tham s6 cho chuong trinh con, can phdi dam bdo ring viée truyén la (wong
tng 1-1. diing thir ty va twrong thich kiéu. Thi du véi th tuc dirge khai bdo:

procedure DrawFig{(i, 3: integer; w, h: word);

cac o1 goi sau day 1a ¢6 161 khi bién dich:

DrawFig(5, -1, 7);: {khong tuong ng 1-1}
DrawFig{-1, 3, 4, 1.5); {khong tuong thich kiéu )

Hi¢n nay. hau hét cdc ngén ngit biac cao déu t6 chiic hai cich truyén tham s6 khi goi
mot chuong trinh con, d6 1a truyén theo tri v truvén theo bién. Viée truyén tham sé theo
cdc cdch khdc nhau nhiéu khi gay ra nhitng két qua khac nhau, diéu nay din dén nhimg
16i logic rat khé phét hién. Phin dudi day thao luan sy khac nhau gita hai cach truyén
tham s& va cdch ditng ching cho ding d€ dat duge muc dich da dé ra clia chuong trinh.

4.2. Truyen theo tri

Vice truyén tham sé theo tri duge thuc hién qua bén sao. Gid tri bén ngoai (cua hiing,
bi¢n, ham hogic biéu thic) duge chép viao mét ving nhé duge cdp phit tuong ting véi kich
thude tham s6. Chuong trinh con s& [am viéc v6i dit liéu chia trong ban sao niy theo
nhing 1énh da x4y dung cho tham s6 twong 1tng. Vi vy, viéc truyén theo tri cé nhiing dac
diém sau:

s Néu trong chuong trinh con ¢é nhitng lénh lim thay déi gid tri clta tham sé hinh
thitc thi nhitng thay déi nay khong ¢6 dnh hudng gi dén gid tri caa bién duoc
truyén ¢ ddu vao vi nhitg thay déi nay chi dugc thuc hién trén bin sao tuong (ing.

e Ton mot it bo nhd va thoi gian cho viée sao chép (thy thuoc kich thude clia tham
6O tuong ung).

s Cho phép gid tri & ddu vao ¢é thé 12 nhimg gid tri clia hiing, bién, him hoic biéu
thitc. Néu diu vio truyén haim hodc biéu thiic thi nhitng gid tri ndy duge tinh trude
khi truyén cho tham s6.

4.3. Truyén theo bi€n
Viéc truyén tham sé theo bién duoc thuc hién vio chinh dia chi cta bi¢n duoc truyén,
nghia & moi 1&nh cia chirong trinh con déi véi tham s6 hinh thitc ¢iing chinh 1a cdc 1énh
d6i v6i bign ndty. Vi vay viéc truyén theo bién ¢6 nhitng dac diém sau:
e Néu trong chuong trinh con ¢6 nhitng 1énh 1am thay déi gid tri clia tham s hinh
thic thi nhitng thay déi nay cfing chinh 14 nhitng thay déi trén bién dugc truyén.
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e Khong t6n thém bo nhé va thoi gian do khong phai sao chép.
¢ Chi cho phép ddu vio 12 gid tri clia bién.

4.4. Khai bao truyen theo tri va truyén theo bién

Mot churong trinh con ¢6 thé ¢é nhiig tham s6 nay thi truyén theo tri, ¢on nhitng tham
s6 khéc thi truyén theo bién. Viéc phan biét mot tham s6 1a truyén theo tri hay truyén theo
bié€n duge nam trong 161 khai bdo tham s dé & ddu chuong trinh con.

Lénh khai bdo gém tén tham s, tiép theo 1a kiéu cha tham s8 (ngin cich bai diu hai
chdm) s& xdc dinh tham 8 d6 dugc truyén theo tri, con néu thém vao lénh khai bao nay tir
khoa VAR, trudc tén tham s6, thi s& xdc dinh tham s6 dé duroc truyén theo bién.

Thi du, tha tuc

Init({a: integer; var b, c: integer);
¢6 3 tham s6 nguyen, trong dé tham s6 dau truyén theo tri, con 2 tham s6 sau truyén theo
bién.

Ngudi ta thuomg goi ngln gon céc tham s6 truyén theo tri 13 cac thum tri, con cdc tham
s@ truyén theo bién 12 cdc rtham bién. |

4.5. Hiéu tng 1é .

Viéc truyén theo tri va truyén theo bién nhiéu khi din dén nhitng két qua logic khic
nhau. Sur khdc nhau nay duge goi 12 hiéu ting 1€. Thi du dudi day cho thdy hiéu ting 1é s&
cho nhitng két qua khong nhu suy luin théng thudng:

Program Thidu;

function F(var x: integer): integer;

bagin
x 1= x+1;
F = x;
end;

Var a: integer;

Bagin
a = 5;
Writeln(F(a)+F(a)};
Readln;

End.

Chuong trinh don gian trén dua ra man hinh gid trj F(a) +F (a) v6i a = 5. Bang suy luan
thong thuong, két qua diing phai 1a 12 vitai a = 5, F(a) cho gid tri 6. Tuy nhién, khi chay
chuong trinh ban s& nhan duogc thong bio 13. Bay gid sira biéu thic F(a) +F(a) bing biéu
thitc 2*F (a) va chay lai chuong trinh, ban s€ nhan duge két qua 12. Su khdc nhau nay that
kho giai thich cho mét ngudi chi biét 1am todn ma khoéng quen 1ap trinh.

Thét sy, chuong trinh véan thuc hién ding nhimg 1énh ma con ngudi viét ra, chi cé diéu

& day xudt hién hiéu tng 1€, do ham r dugc té chiic truyén theo bién d6i véi d6i s6 x cha
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né. Lénh x := x+1 trong ham F s& lam bién a tang 1én 1 don vi mdi khi goi F(a). Khi
thuc hién biéu thitc F(a)+F(a), gié tri F(a) dugc goi hai lan. Tai lan goi thi nhit a = 5,
do d6 F(a) = 6, tai 1dn goi thit hai a = 6 do d6 F(a) = 7 va ta nhin dwoc két qua 13.
Trong khi d6, biéu thitc 2+F (a) chi goi gid tri F (a) mot 1dn, vi the ta nhan duoc két qua
12. Né&u stra lai viéc truyén cho d6i s§ x cua ham r 1a theo tri thi khéng con su khic nhau
nhu vay nia.

Viéc 18 chic truyén theo tri hay truyén theo bién cho mot tham s¢ 12 khong thé tity tién
vi n6 c6 thé dan dén nhing két qua khong mong mudn. Hai thi du duéi day minh hoa ca
hai tinh hudng cé thé xay ra. Thi du thit nhét cho thdy moét két qué sai khi truyen theo tri,
trong khi thi du thi hai cho thdy mot két qua sai khi truyén theo bién.
Thi du 1.
Program TD1;

procedure SwapInt(x, y: integer);
var t: Integer;
begin
L = Xx; x =5y, ¥y = t;
end;

Var x, y: integer;

Begin
x :=1; y := 2;
SwapInt{x, v):
Writeln('x = ', x, ', ¥v =", v}:
Readln;
End.

Trong thi du nity, thii tuc SwapInt (x, y) diing d¢ déi gid tri gilta hai bién nguyén x va
y. Tuy nhién, khi chay chuong trinh, diéu nay khong xay ra. Gi tri cta hai bién x va v,
trudc va sau khi goi thil tuc SwapInt(x, y) vdn khong déi. Léi xdy ra do thi tuc
SwapInt(x, y) 1O chic truyén theo tri nén cdc gid tri cla cic bién x va y khong bi anh
hudng bai cac lenh déi gid tri trong thi tuc ndy. Néu sira lai viéc khai bdo cic tham s
trong thil tuc swapInt 13 truyén theo bién (thém tit khéa VAR trude cic tén tham 84 x, v)
thi chuong trinh s& cho két qua nhu mong mudn. '

Thi du 2.
Program TD2;

function UCLN({var a, b: integer): integer;

begin
while a <> b do
if 2> b then a := a-b else b := b-a;

UCLN := a;
end; '
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Var tu, mau, d: integer;
Begin
Write('Cho tu so: "); Readln{tu}:
Write('Cho mau so: '); Readln(mau):
d := UCLN{tu, mau);
Writeln('Dang tei gian cua phan so da cho la °
tu div d, '/', mau div d);

f

Readln;
End.

Chuong trinh trén dua ra man hinh dang t6i gian cia mot phan so khi nhép tir ban phim
cic gid tri w s6 va mau 56 cha né. Chuong trinh x4y dung him UCIN(a, b) trd vé udc
chung 16n nhit ciia hai s¢ nguyén (duong) a, b va dimg ham nay dé tinh a 13 udc chung
16n nhét cha tir v méu da nhap. Dang t6i gidn ctta phan 6 nhan dwge bing céch ciing
chia t va méu cla phan sd cho d. Tinh ding dan cita cdc cong thitc khong ¢ gi phai ban.
Tuy nhién khi chay chuong trinh, ban s€ luén nhan duoc két qua 1a 1/1 cho moi phan so.
Lo6i 16gic nay xdy ra do ham ucLy duoc té chitc truyén theo bicn, nén sau 15i goi d :=
UCLN (tu, mau), ta dugc dong thoi cdc gid i 4, tu, mau bing nhau. Néu sira lai viéc khai
bdo cdc tham s6 trong him UCLN 12 truyén theo tri (bo tir khéa VAR trude cdc tén a, b) thi
chuong trinh s& cho két qua ding.

4.6. Truyén theo tri hay truyén theo bién?

Tir nhiing thao luan trén, ta ¢6 thé rat ra mot s6 két luan dudi day vé vige truyén tham
s cho chuong trinh con:

I. Néu trong than chwong trinh con khéng ¢6 nhitng 1énh 1am thay déi gi4 tri tham s6
hinh thic thi viéc truyén theo bién hay truyén theo tri khong gay ra mot su khéc biét ndo
vé két qua ma chuong trinh con tra lai.

2. Trong trudng hop, chireng trinh con cé nhimg 1énh 1am thay ddi gia tri tham s& hinh
thic thi phai thy vio nhiém vu cia chuong trinh con d6i véi tham s6 ma quyét dinh cdch
truyén:

¢ Néu chuong trinh con ¢6 nhiém vu phai thay d6i gid tri tham s& thuc thi phai t6
chuc truyén theo bién cho tham sd nay. Thi du cdc tham s6 nhan gid tri & ddu ra
trong cdc tht tuc nhap, hodn chuyén, cap nhat, ... Thil tuc Nhap (x) ¢é nhiém vu
nhap gid tri cho bigh x s& ching ¢6 tic dung gi néu né duoc té chitc truyén theo
tri.

» Neéu tham s6 thic duge diing dé gt gid tri & ddu vao cho chuong trinh con hoat
dong ma khong duec 1am hong gid tri nay sau Khi goi chuong trinh con, thi phai 6
chifc truyén theo tri cho tham s6 nay. C6 rat nhiéu tink hudng cin dam bio su toan
ven cua cdc dif liéu vao sau khi d3 duge cic chuong trinh con diing. Thi du 2 trong
4.5 1a mot minh hoa.

3. Trong cdc trudmg hogp viéc truyén theo bién hay theo tri khong anh huong dén ket
qua logic ctia chuong trinh thi ngudi ta thudng chon cach truyén theo tri cho cdc tham s6
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thuge ki€u chuan nhu integer, char, boolean, real, ... vi né cho phép truyén hing,
ham, bi€u thic (nhitng tham sé loai nay kich thude khong déng ké), con cac tham s6
thudc kiéu phitc hop nhu mang, ban ghi, ... thi truyén theo bi€n dé tiét kiém ba nhd, tang
tdc do kht truyen (nhiing tham s& loai nay khong ¢6 hing, ham, biéu thiic). Riéng tham s¢
kiéu File hoiic tham s& khong dinh kiéu thi lun phai té chiic truyén theo bién.

5. Cap phiat b nhé cho chuong trinh con.

Viéc cap phit bo nhé cho cédc bién trong chuong trinh con (bién dia phuong) duge thire
hién trong vung stack (ngan xép), trong khi viéc cdp phit cho cdc bién trong chuong trinh
chinh (bién todn cuc) duge thuc hién trong viing data (dir 1ién). Trong qua trinh chay
chuong trinh, méi khi goi chuong trinh con, cac bién clia né sé& duoc cdp phat cho dén khi
chuong trinh con két thiic, cic bién nay lai ty dong giai phéng. Nhu thé viing cAp phat cho
chuong trinh con duge goi & muic trong cing s€ duge giai phéng dau tién (vio sau ra
trudc). Nho vay cac bién cua chuong trinh chinh la doc 14p vdi céic bién clia chuong trinh
con va cdc bién cna chuong trinh con nay 14 doc 1ap véi cdc bién cha chuong (rinh con
khéc, mac du ching triing tén.

Néu khai bdo qud nhiéu bién dia phuong cho mot chuong trinh con thi khi goi chuong
trinh con nay ¢6 thé bi 161 trin stack (stuck overflow). Lai nay ciing gap khi hé théng phai
cung c4p cho mot chudi qud dai 13i goi cdc chuong trinh con 16ng nhau (ching han 1oi goi
chuong trinh con dé quy). Hién nay, phién ban 7 cua Turbo Pascal ngdm dinh danh sén 16
Kb cho viing stack. Day la kich thudc phu hep véi nhiéu ting dung théng thudng. Ban ¢6
thé ndi rong kich thude nay (khong qua 64Kb) bing cich dung dinh hurdng bién dich (sM
StackSize, HeapMin, HeapMax) trong chuong trinh dé ting gid tri StackSize hodc
vao chitc nang Options/Memory Size cia moi trudng Turbo Pascal dat lai gid tri cho kich
thude stack.

6. Chuong trinh con dé quy

Thong thuong, moét chuong trinh con duge goi khi né di duge xay dung truée ddy. Tuy
nhién, mdt s6 ngon ngit 1ap trinh (trong d6 cé Pascal) cho phép mat chuwong trinh con,
trong khi dang xay dung, lai duge goi chinh né. Nhitng chuong trinh con nhu vay duogc
go1 1a clhutong trinh con dé quy. Mot chuong trinh con duge xay dung biang dé quy ciing
giong nhu mét khdi niém duge xay dung bing quy nap trong toan hoc.

Pé minh hoa, ta xét khdi niém giai thira trong toén hoc. Dinh nghia n giai thita (n!), véi
n nguyén duong ¢6 thé dua ra bing hai cdch:

Cach 1:

nl=123 .. .n-Nn
Cach 2:
It=1
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n'=(n-1y'.n

Vi céch dau, n! duge dinh nghia qua phép nhan, dé 14 cdch dinh nghia théng thuong:
mot khdi niém chua bi€t (giai thira) dugce xay dumg tir mot khai niem da biét (phép nhan).
Véi cich sau, n! duge dinh nghia quy nap (hay dé quy): mét khdi niem chua biét (giai
thita} duge xay dung qua chinh né. Di nhién d€ dam béo tinh x4c dinh, qud trinh dé quy
phéi cé diém dimg. Dinh nghia 1! = 1 trong cong thitc trén 13 diém nhu viy. Nho ndé ma
dinh nghia n! = (n-1)!.n xdc dinh duoce n! véi moi gid tri n nguyén, duong.

Trong Pascal, ta ¢6 thé xay dung ham tinh n! bing ¢4 hai cich da trinh bay:

Ciach 1:

function GiaiThua({n: integer): LongInt;
var i: ihteger;
p: Longlnt;

begin
P = 1;
for i := 1 to n do p = p*i;
GiaiThua := p;
end;
Cach 2:
function GiaiThua(n: integer)}: LongInt;
begin
if n € 2 then GiaiThua := 1
else GiaiThua := GiaiThua{n-1)+*n;
end;

Ham GiaiThua xdy dung theo cdch ddu 14 ham binh thudng. Him GiaiThua xay dung
theo céch sau 12 ham d¢ quy (trong ham ¢6 181 goi chinh né). CA hai ham déu cho phép
tinh n! v&i n nguyén = 0 (quy ude 0! =1).

Mac dir vé 16gic, hai ham trén cho két qua nhu nhau, nhung vé mat hé théng, chiing
hoan toan dugc thuc hién khdc nhau. Khi tinh n!, him thi nhat duge goi 1 14n khéng phu
thudc vao gia tri n, trong khi ham thit hai dugc goi m(f)t.sc"i lan ty 1& véi n.

Mot diém lgi hién nhién khi ding dé quy 13 tigt kiém cong sitc cho ngudi 1ap trinh. Hiu
nhu ham GiaiThua trong cdch sau la chép lai cong thic quy nap. Mot bai todn phat biéu
bing quy nap todn hoc dé dang duge cai dat biang dé quy. Tuy nhién viéc ding dé quy
thuong phai ira gid cho viéc ton kém bo nhé va s6 phép todn thuc hién. D& minh hoa cho
diéu ny, ta xét thi dy dudi day.

Trong tedn hoc, ddy Fibonaci F,, F,, ..., F,, ... dugc dinh nghia quy nap nhu sau:

F =F,=1

F,=F_+F., (1=34..)
Bay git cin xay dung ham F(n) tra v€ s6 hang thd n cta diy Fibonaci. Bing cdch chép
hau nhu nguyén van céng thic trén, ta cé ham dé quy:

function F(n: integer): Longlnt;

begin

if n < 3 then F := 1
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else F = F(n-1)+F{(n-2) ;
end;

Gia sk can tinh F(6). Khi d6 161 goi F(6) s€ kéo theo céc 16i goi dudi day:

F(5) — F(6) I—— T F
4)
/F(4)/ + x1?(3)\ F(BK +  F2)
F3) + FQ F2) + TF1) F2 + F
F(Z/ F(1)

Trong so dé trén, s6 phép cong phai thuc hién 1a 7, trong d6é F(4) phai tinh lai 2 l4n,
F(3) phai tinh lai 3 14n. Cdc con s6 nay dugc ting lily tién theo n. Vung nhd stack duge
¢dp phat ty 18 véi do sau n.

Tuy nhién, ta cé thé xay dung ham F(n) khong dé quy nhu sau:

functien F{n:

integer): LonglInt;

var x, vy, z: LongInt;
i: integer;
begin
x :=1; vy :=1;
for i := 3 to n do
begin
zZ 1= X+y;
x 1=y
Yy = z;

end;

Vé mit hinh thirc, him ndy viét phic tap hon ham trude, tuy nhién vé mat tinh todn va
st dung bé nhé, né hiéu qua hon nhiéu. Cic gid tri duge tinh ding 1 lan, s6 phép cong
phai thuc hién bing n-2 (tuyén tinh theo n), b6 nhé cdp phdt khong tang theo n. Dudi day
12 mot vai gia tri d€ ban so sdnh:

n 31 32 33 34 35
80 phép + (khong dé quy) 29 30 31 32 33
sO phép + (d¢ quy) 1346268 | 2178308 | 3524577 | 5702886 | 9227464 |

Trong k¥ thuat lap trinh hién nay, ¢6 ca mot Iinh vire chuyén nghién ctu viéc khir dé
quy nhim néang cao tinh hiéu qué cla chuong trinh. Néi chung, ban khong nén lam dung
dé quy trong nhiing tinh huéng nhu thi du vira néu.

Mic dir vay, dé quy la c6 ich khi phai giai nhing bai todn ¢6 tinh quy nap, né ti¢t kiém
cong stc 1ap trinh rat nhiéu. Nhiéu tinh huéng néu khong ding d¢ quy thi viéc cii dat tro
nén rit phitc tap. Mot thi du dién hinh 12 151 giai bai todn Thap Ha néi.
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Bai toan Thap Ha noi.
Cd mot chong gom n cdi dia, dia nhd dicoe xép trén diu Ion. Cin phdi chuyén chéng
dia nay dén mot vi tri khic theo nguvén tdc: méi ldn ohi chuyén 1 diu va chi ditge xép dia

nho trén diu lom. Trong qud trink chuyén. cho phép diing mét vi tri thit ba lam trung gian,

Loi giar bai todn nay duoc thuc hién bang quy nap khd don gian. Goi I, 2, 3 12 s6 hiéu
tuong ung v&i cac vi tri xuat phat, tip két va trung gian. Loi g]dl gom cédc budc:

* Chuyén n-1 dia tir vi tri 1 d&n vi tri 3 (vi tri 2 lam trung gian). Budc nay duge thuc
hi¢n nho gia thiét quy nap.

o Chuyén | dia (dia 16n nhat) tir vi tri 1 dén vi i 2.

¢ Chuyénn-1 dia tir vi tri 3 dén vi tri 2 (vitri I 1am trung gian). Budc nay duoe thue
hign nhe gia thiét quy nap.,

Lot giai ndy duge cai dat bing mot tha tuc dé quy ma viée viét né hau nhu chép lai cic
buoc di néu. Thi tuc MoveDisk(n, a, b, ec: intéger) trinh bay duéi day thue hién
viéc chuyén n dia i vi tef a dén vi tri b nhd vl tri e lam trung gian:

procedure MoveDisk(n, a, b, c: integer);

begin '

if n > 0 then

begin
MoveDisk(n-1, a, c, b);
Writeln(a, '-->', b): {thong bdo chuyén 1 dia)
MoveDisk{n-1, e, b, a});

end;

end ;

Trong chuong trinh chinh, sau khi nhap n (s6 dia), chi ¢in 15i goi MoveDisk (n, 1, 2,
3) la viéc chuyén dia duge thuc hién. Mic di 10 goi nay la don gian, nhung thuc su he
thong phdi thuc hién mot vong lip véi 2™-1 bude chuyén dia. Ban thir hinh dung, néu
khong dung dé quy thi viée cai dat 191 giai s& phitc tap nhu the nao.

Mot di¢ém cdn chd ¥ khi thiét k& dé quy 12 phai dam bao dién kién dimg. N&u quén diéu
nay thi 101 goi dé quy khong két thic va s& gap phai 181 tran stack. Ldi nay ciing s& gip
néu do sau dé quy 1a qud 1ém so véi kich thude stack mi hé théng cd thé cung cip.

D¢ khiic phuc viéc trin stack khi diing dé quy, ban ¢in thire hién mot 56 k¥ thuat sau:

» Ddm bao su c6 mat diém dimg trong than chuong trinh con dé quy.

» Gidm 16i da cdc bién riéng ciing nhur cdc tham tri cua chuong trinh con dé quy, dac
bi¢t doi véi nhiing bién kich thutée 16n (nhu mang, bdn ghi),

¢ Tang kich thudc stack ma h¢ théng danh cho chirong trinh. Théng thudng hién nay
Turbo Pascal ngam dinh kich thudc stack 1116384 byte, ban c6 thé tang con sO nay
lén (161 da la 65520) biing cich ding dinh huéng bién dich (sM stacksize,
HeapMin, HeapMax} O ddu chuong trinh.



Chiong . Chuong trindi con : 17

Kha nang dé quy cua Pascal con cho phép xay dung cdc chuong trinh con goi lin nhau:
A goi B trong khi B goi A. Muén vay cin ding tir khéa FORWARD dé khai bdo trudc
mot chuong trinh con ma chua cdn biét nodi1 dung cia nd.

procedure Flip(n: integer); forward;

procedure Flop{n: integer);
begin

Write{' Flop ', n};

if n > 0 then Flip(n-1};

end;

procedure Flip;
begin
Write(' Flip ', n};

1if n > 0 then Flop{n-1);
end;

Trong thi du trén, tha tuc Flip duge khai bdo trude (chua ¢é ndi dung) véi tir khoéa
FORWARD dé thil tuc Flop viét sau diy goi né ma khong gip 161, Noi dung cia Flip
duoe viet sau Flop, trong do lai xudt hién 1on goi Flop. Khi gap 1oi goi mot thn tuc, ching
s& goi 1an nhau cho dén khi két thic. Ching han 1&i goi Flop (5) s€ cho két qué trén man
hinh:

Flop 5 Flip 4 Flop 3 Flip 2 Fleop 1 Flip O

Ciing gidng nhir dé quy thong thudng, trong cdc chuong trinh con goi ldn nhau phai

dam bdo c6 diém dimg dé viéc goi dé quy két thiic.

7. Thiét ké giao dién menu

Mot s6 chuong trinh tng dung thuc hién nhiéu chic niang mot cich doc 1ap. Dé ngudi
dung c¢6 thé dimg bat ky chirc ning nio mot cich thuan tién, ngudi ta thiét ké nhiéu
chuong trinh con, trong dé mdi chuong trinh con thuc hién mot chic nang va chuong
trinh chinh chi cé nhiém vu xay dung mot hé giao dién menu dé goi cdc chuong trinh con
nay. Cic dit liéu ding chung nhu dif lieu gia thicét, dir liéu két qua, dir lidu chuyén giao
gitta cdc chuong trinh con, can duge Iuu trit trong cdc bién toan cyc. Cic di Jigu riéng
phuc-vu cho chuong trinh con néo, ¢dn duge Iuu trif trong cic bién dia phuong cua chuong
trinh con dy. Viée xay dung mot hé giao dién menu la viéc két hop trinh bay trén man
hinh véi viée diing ban phim va chuot dé ngudi dung lua chon cdc dé muc mot cdch thudn
tién.

Duéi day trinh bay mot moé hinh thi¢t k€ menu cho chuong trinh chinh mét céch don
gian, trong dé dimg céc thit tuc xir 1Y man hinh van ban chuén va cdc ham nhan phim do
unit CRT ctia Turbo Pascal cung cdp. Muc dich ciia mé hinh don gian ndy chi nhim dé
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gitp viéc thir cdc chifc nang clia churong trinh mét cich dé dang. Cic ban c6 thé thay doi
va phdt trién mo hinh dé tang tinh m§y quan va thuan loj khi ding.

Uses CRT;
{khai bdo cic bi¢n todn thé & day}

function Menu: char;

begin
ClrS8ecr;
Writeln (" Main menu’};
Writeln(' S====z===t)
Writeln{’ 1, Ttem 17);
Writeln (" 2. Item 2');
Writeln (" 3. Help'):
Writeln{' 4. Quit");
Writeln;
Write{' Enter a choice: ');
repeat
Menu := ReadKey;
until Menu in [('17..'4'];
end;

procedure Iteml;
{khai bdo cdc bién dia phuong & day )
begin
ClrScr;
Writeln('This is Item 17);
Write{'Press Enter to return menu. .. Y,
Readln;
end ;

Procedure Item?;
{khai bdo cic bién dia phuong & day )
begin
ClrScr;
Writeln({'This is Item 2');
Write('Press Enter to return menu... ');
Readln;
end;

procedure Help;

begin
ClrScr;
Writeln('This is Help'):
Write ('Press Enter to return menu... Yy

Readln;
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end;

Begin
repeat
case Menu of
'1': Iteml;

21 Ttem?2:;

'3 Help;

'4': Halt;
end;

until false;
End.

Ham Menu trinh bay danh muc cdc chitc nang ctia chuong trinh va ché ngudi dang chon
bang cdch an phim tuong ing. Ham tra vé gid (ri ky tu cha phim duge chon. Tuy gid tri
nay ma chuong trinh r€ nhdanh dén chic nang tuong dng. Noi dung cac chueng trinh con
chitc niang duoc cai dat din. Xong chuong trinh con nao, ¢é thé thir chuong trinh con dy
ma khong phu thudc vao cac chuong trinh con khic.

8. Phuong phap Top-Down

Phuong phép lap trinh Top-Down 1a phuong phép 1ap trinh tir tong thé dén chi tiét, cho
phép phén rd mot cong viée phite tap thanh nhiéu cong viée don gian hon.

Phuong phip Top-Down 1a phuong phdp co ban hién nay trong 1ap trinh c&u mic. Nh
phuong phdp nay, viéc 1ap trinh mang tinh céng nghé cao, cho phép xdy dung cidc chuong
trinh 16n, nhiéu nguoi tham gia, thuin tién cho viéc bao tri va mo rong.

Tu tudng chil yéu ciia phuong phap nay Ia tir yéu cdu vho/ra clia bai todn, ta phan qud
trinh giai quyét thanh nhitng khéi 16n, méi khéi thuc hién mot van dé nao ddy nhu mét bai
todn riéng biét, duge thuc hién boi mot chuong trinh con. Pén llrdt moi khoi, lal duoc
phan rd thanh nhimg khéi nhod hon, nham giai quyét timg phan cta khéi dang xét, va ciing
dugc thuc hién bdi chuong trinh con twong ting, ... Cic chuong trinh con thudng duge lién
lac v&i nhau qua cdc bién chung hodc qua cdc tham s6. Ngoai ra, trong khi Xay dung cac
chirong trinh con, ban ciing cin nhan dién cdc chuong trinh con phuc vu cho nhicu
chuong trinh (nhur cdc chuong trinh con thuc hién céc thao tdc vao/ra, tim ki€m, sap xép,
giao dién, ...). Nhitng chuong trinh con nay cén dugc thigt k& can than nhu mot bai todn
doc 1ap va duge t6 chite ¢dc tham s6 thich hgp cho nhiéu tinh hudng. Nhitng chuong trinh
con nhur the dugc goi 1a cdc chicong trink con thw vién (hay thwony rrink), chiing can duoc
fuu lai thanh nhiing thu vién lap trinh dé ding 1au dai. Nho cdc thu vién ma viée lap trinh
mang tinh k& thira, 1i€t kiém duge nhicu cong sic 1ap trinh cling nhu nang cao duge do¢ tin

| cay clia cdc chuong trinh. C6 thé ndi, viéc luyén tap lap trinh cdu tric 1a vige luyén tap
phan tich va thiét k€ cidc chuong trinh con.
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De 1dy thi du, ta xét mét bai todn don gian dusi day:

Trén mat phing, xét mot diy cdc doan thing, méi doan duwoc xic dinh bt hai diém diu
miit cua chiing. Méi diém trén mat phing duoc xdc dinh boi cép s8¢ thuc biéu dién hoanh
do. tung do cua né. Vin dé la can xdc dinh cdc 16p dong phuong cia diy doan di cho.
Ldp trinh giai bai todn di néu, dir liéu nhap tir ban phim, trong 46 lin luot trng doan
thing dugc nhap cic toa do ciia cac diém ddu midt, Két qua dua ra man hinh 6 16p dong
phuong v véi méi 16p edn chi ra s6 hiéu cdc doan thuoc I6p do. Cdc doan thang duge
danh s6 tir 1, theo thi ty nhap.

Trude het vé mat té chife dit liéu, kiéu ban ghi té ra thich hop trong viée xay dung kiéu
diém vi kiéu doan nhu sau:

Type
KieuDiem = record
X, y: real; {10a do clia di¢m )
end;
KieuDoan = record
A, B: KieuDiem; { i dau midt cda doan}
end;

Khi dé, diy cic doan thang duge luu trit vio mot mang Doan ¢6 cdc thanh phén thuoc
KieuDoan, moi thinh phén boan(3] luu trit doansé higu3,9=1,2, ..n, rong d6 n la s6
doan thuée diy. Goi 56 1dp déng phuong cla cdc doan thing 13 m va ddnh s6 cédc 16p nay
tir | dén m. Diing mang SoHieu(3], 3 =1, 2, ..., n, 18y gid tri nguyén trong khoang tir 1
dén m, d¢ ghi nhan sé hiéu ciia 16p déng phuong chia doan 5. Gia tri ban dau cua cdc s6
hi¢u nay [a 0 véi ¥ nghia cdc doan tuong ting chira duoc xét.

V& cong viéc clia chuong trinh 6 thé chia thanh 3 khéi:

I. Khoi nhdp dit liéu: Nhiém vy ctia khéi nay 12 nhép tir ban phim s6 doan thudc diy
vao bién n va cdc thong tin toa do cia cic doan thing vio cic bién poan| 31,3 =1, 2, ...,
n. D¢ thyc hi¢n khéi ndy, ta xay dung this tuc Nnap (khpng tham s6).

2. Khéi xdce dinh cde lop déng phiong: Nhiém vu cta khéi niy 12 xdc dinh cdc 16p
déng phuong cha cdc doan di cho bing céch glii s6 16p vao bién m va gui s6 hiéu caa 1ép
chifa doan 1 vao cdc bién SoHieu[i], i = 1,2, .., n. Khéi nay duoc thuc hién béi thi tuc
XacDinh (khong tham sd).

3. Khoi dita ra két qud: Nhiém vu clia khéi nay 13 dua ra man hinh két qua da fim thay,
bao gom s6 16p dong phuong (gid tri m) va s6 hiéu cda méi doan trong tirng 16p. That tuc
XenKQ (khong tham s6) s& thuce hién khéi nay.

Dé xdc dinh céc gid tri soHieu[i], i =1,2, .., n, ta cin gin cung mot gia tri cho cic
doan déng phuong. Vi vady ham DongPhuong (i, 7j: integer): boolean, iIa vé True
néu doan i déng phuong véi doan j, ducc xdy dung trong chuong trinh dé phuc vu cho
thi tuc Xacpinh. Ciing nhu vdy thi tuc Xen(k: integer) hién thi 1én man hinh chi s6
cdc dogn thang thuoc 16p déng phuong k., duge xay dung dé phuc vu cho thi uc XemkQ.

Duéi day la toan van chutong (rinh:
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Program Thidu;

Type
KieuDiem = record
x, ¥: real:; . [|toadd cdadiém]
end; ’
KieuDoan = record
A, B: KieuDiem; {haidmjmﬂlcﬁadoan}
end;
Var

n, m: integer;
Doan: arrayl[l..50] of KieuDecan;

SoHieu: array[l..50] of integer;

procedure Nhap,
{nhap théng tin cic doan thang}
var i: integer;
kbegin
Write('So doan thang: '}; Readln{n):
for 1 := 1 to n do
begin
Writeln({'Vao toa do doan ', 1i);
with Doan[i] do
begin .
Write(' toa do dau mut thu nhat: ');
Readln{A.x, A.¥y):
Write({' toa do dau mut thu hai: ')
Readln(B.x, B.y):
end;
end ;
end;

function DongPhuong(i, j: integer): boolean;
{kiém tra cic doan thing s& hiéu i va j ¢é déng phuong khong)
begin )
DongPhuong := .
Abs({ (Doan{i].B.x-Doan[i}.A.x) *(Doan[j] .B.y-Dean[]j] .A.y) -
(Doan[i] .B.y-Doan[i] .A.y) * (Doan[j].B.x-Doan[j] .A.x)) < le-9;
end;

procedure XacDinh;
| x4c dinh cic 18p déng phirong cia cdc doun thang}
var i, J: integer;
bagin
for i := 1 to n do SoHieu[i]l := 0;
m := 0;
for i := 1 to n do
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1f SoHieu[i] 0 then
begin
Inc{m} ;
ScHieul[i]l := m;
for 3 := i+l to n do
1f ScHieuflj] = 0 then
if DongPhuong{i, j) then SoHieu([3] := m;
end;
end;

procedure Xem(k: integer) ;
{hién thi 1&¢n min hinh cdc doan thing thudce 1ép ddng phuong k|
var i: integer;
begin
for i := 1 to n do
1f SoHieul[i] = k then Write{i:5);
Writeln:

end;

procedure XemKQ:;
{hién thi cic 16p déng phuong [én man hirh}
var k: integer;
begin
Writeln{'Soc lop: ', m};
Writeln('Cac lop:');
for k := 1 to m do
begin
Write{'Lop ', k, ': '); Xem(k);
end;
end;

Begin
Nhap; XacDinh;, XemKQ;
Readln;

End.
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GIAO TIEP FILE

File 1a noi cung‘ cép dit liéu cho chuong trinh, ciing 1& noi g két qua da duoc chuong
trinh x{ Iy. Viéc hiéu file mét cdch than dédo sé giip che ngudi 1ap trinh doc dir liéu
khong sai sot cling nhu xudt két qua ding khuon dang yéu ciu. Ngoai ra, k¥ thuat ding
file con gitip ngudi lap trinh khai thdc mot cdch hiéu qua bod nhd ngoai, hd tro tich cuc
cho bo nhd trong vén da han hep.

1. File va phan loai file )

File 13 tap hop clia nhimg dir liéu dugc cdt gilt bén ngoai mdy tinh, c6 lién quan dén
nhau hodc ciing phuc vu cho mét chuong trinh trong mdy tinh va duoc td chiic sao cho ¢6
thé duoc luu trit, tim ki#m, xir 1y va trao déi nhu mot thé théng nhat. Hién nay, chii yéu
file dugc cat giit trén cdc dia tit, vi the khi néi dén file, ngudi ta thudng hi€u ngdm la
nhimg file trén dia.

Thong thudng, file chiia nhitng dif lieu cung cdp cho chuong trinh, khi can, chiing duogc
nap vao may dé chuong trinh xi 1i. K&t qua da xir Ii clia chuong trinh ciing thudng duge td
chitc duéi dang file va duge gifi & dau ra. Mot céch téng quat, trong céc thao tic vao/ra
hodc truyén dit liéu giita cdc méy tinh, cé thé xem file 12 dong dif liéu van chuyén tir thiét
bi nay sang thiét bi khic, ban than mdi thiét bi, do d6, cling dugc coi 12 mot file (chang
han ban phim, man hinh, may in, ...).

File ciing ¢6 thé 12 nhiing dit liéu duoc cat tam thdi trong qué trinh xir 1§. Ching hé trg
cho bo nhé trong khi bé nhé nay khong di. Nhiéu phdn mém hién nay doi hdi mét dung
lugng con trong trén dia d€ "nhdp”. Nhimg file nhu vay s&€ dugc x6a di khi chuong trinh
da dung xong.

Ngudi ta ciing quan niém cédc léenh mdy 1a nhitng dit liu. Vi thé nhiing file luu trit céc
1énh mdy la nhiing file dac biét. Chiing khong cung cdp dit liéu cho céc chuong trinh khic
ma dung dé thuc hién cdc 1énh da ghi trong ching. Ngudi ta goi nhimg file nay 1a nhiing
file ma mdy hoac nhiing file thuwe hién. Trong DOS, ching dugc ghi nhén boi phin mé
rong 12 .COM hoic .EXE. Tuy nhién trong khuon khé chuong nay, nhimg file nhu vay
khoéng ban dén va thuat ngi file & day duge hiéu 1a nhiing file dit li¢u théng thudng.
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Vé mat t6 chiic dif liéu, c6 thé phan nhimg file nay thanh hai loai: file vin ban va cic
file dir liéu ¢6 cdu triic.

a. File vdn ban (con goi la Text File hay ASCII File): 1a file ma trong dé dit lién duoc
ghi dudi dang cic ky tu theo ma ASCIL File van ban thuong dé luu trit cdc dir 1iéu c6
dang van ban nhu cic ban bao cdo, cdc bic thy, gidy méi, cdc tai lieu ghi chép (bai giang,
bai hoc,...). N6 cling 1a dang luu trit ¢dc chuong trinh nguén cla céce ngdén ngi lap trinh
nhu Pascal, C, Fortran, Basic, Foxbase, ... Vi ma ASCIH 1a mot chudn giao tiép nén file
van ban thudng duoc ding nhu mot cong cu chung dé trao ddi dir liéu giita cdc chuong
trinh. Cac file van ban dugc truc ti€p soan thao, in 4n mot cich dé dang. Hdu hét chc ing
dung hién nay déu cé kha nang ghi va doc cic file vin ban.

h. File dit liéu ¢ «du tride: Day 12 nhiing file chita nhimg dit lieu duoc 6 chic theo
mot quy cich nhat dinh. D€ cam nhan néi dung cna file, cdn phai hiu quy cidch nay.
Nhiing file dif li¢u c6 céu tric thudng 1a san phdm mang nét riéng biét clia nhimg chuong
trinh tao ra chiing. Ching han céc file co s& dit liéu, cdc bang tinh, cde file anh, céc file
am thanh, ... M6t s6 file van bin dac biét nhur cée file DOC cha Microsoft Word ciing c6
thé xem nhu céc file div liéu ¢ c4u tric. Cic file dif liéu cé cau tric rat da dang, ching
phan 4nh cdc kicu di liéu khdc nhau duge 1§ chite bén trong mdy tinh.

Nguoi ta ciing phan loai céc file theo céch thitc truy cap. D6 1a file triey cdp tudn ty va
file truy edp trige tiép. Trong mot file tudn tu, cdc muc dit lieu phai duoc truy cap theo thit
tu ching duge lvu trit, nghia 13, d€ truy cap dén mot thanh phan nio d6, ta phai bét ddu tir
dau file va di qua tat ca céc thanh phin ditg truée. Nguoc lai, céc file truy cép tryc ti€p
cho phép dinh vi dén bat cii noi nao cla file dé thao tic bing cach dic ta vi trf cla né,
théng thudng 14 s6 hiéu thanh phan. Tuy nhién trong trudng hop can thidl vin c6 thé xir 1y
tuén tr mot file truy cap truc tiép bing cdch di 1an lugt qua céc thanh phdn ciia né theo
thit ty clia 56 hiéu.

Ngoén ngit Pascal chudn chi cho phép cdc file tuin ar, nhung nhiéu phién ban, trong dé
¢d Turbo Pascal, cho phép ca hai.

2. Vai tro caa file va nhimg khia canh can luu y

File a cong cu t6 chife luu trit dit liéu dé phuc vu cho chuong trinh. Viéc té chiic t5t hé
th6ng céc file 12 mét k¥ thuat quan trong trong viéc xay dung cic phdn mém hién nay,
dac bigt voi xu hudng cdc phdn mém ngay cang duge phat trién tinh vi va chat luong bo
nhé ngoai ngay cang dugc nang cao. Cdc phidn mém ndi ti€ng hién nay déu c6 mot he
théng file rat phong phu. Hi€u rd cdch 1 chic dit lieu trén file, ngudi 1ap trinh méi c6 thé
doc vao du hiéu khong bi sai so6t cling nhu dua ra két qua theo ding yéu ciu.

Ngoai vai trd 1a cdc dit liéu dau - cudi cia chuong trinkh, file con 14 noi luu trit céc di
liéu trung gian trong qué trinh tinh todn. Do bo nhd trong bi han ch& nén nhiéu hic né
khong thé dam duong ndi viec luu cdc két qua tam thoi. Viec dang file mot cich thich
hop trong nhiing tinh huéng nhu vay 12 mot gidi phdp hi¢u qua dé ¢6 thé gii dugc nhimg
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bai todn kich thudc Ién. Ngoai ra, cé mot s& chuong trinh khong thé chay trong mot
khoang thdi gian lién tuc, viéc t6 chiic cac file cat gift cac két qua trung gian trong timg
giai doan 1a mot mat bién phdp can thigt d€ chuong trinh cé thé chay néi tiép.

Mot diém can luu ¥ K 8¢ do truy cép file cham hon rat nhiéu so véi t6¢ do truy cip bo
nhé trong, vi thé ngudi ta ¢ ging tranh viée phai doc di doc lai file nhiéu lan. Dung bo
nhé trong mét cdch thich hgp dé hé trg cho file 1a mot bién phéap k§ thuat nham tang téc
dé chuong trinh.

Chuong nay ban vé cic kha nang giao tiép dit lidu-qua cdc file cia mot chuong trinh
Turbo Pascal, tuy nhién nd cling 14 cdch ti€p can chung cha cac ngon ngit 1ap trinh khéc.
. Céc tht tuc va ham chudn duge gidi thiéu trong phin nay déu duge xay dung trong unit
System.

3. File trong Turbo Pascal

File 12 mot kiéu dif liéu luu trit & bo nhé ngoai nén nd ¢6 nhitng diac diém khic vai cic
kiéu dir liéu t6 chitc bén trong bé nhd:

¢ Kiéu file khéng thé 14 thanh phan ciia bt cit kiéu nao.

e Khong duge dung phép gan déi véi cde bién file.

¢ Chuong trinh khong thé truy cap truc ti€p dit lidu trén file ma phai qua 2 thao tac
co ban 1a doc (read) va ghi (write).

o Tai mot thdi diém, thao tac doc/ghi chi lam viéc v6i mét thanh phan cua file. Viéc
dinh vi d&n c4c thanh phan file duge thuc hién nhd mot co ché logic, goi la con tro
file.

» Tham s6 kiéu file trong céc chuong trinh con phai la tham bién.

Trong viéc truy cap, Turbo Pascal t3 chitc 3 kiéu file: file dinh kiéu, file van ban va file
khéng dinh kigu.

3.1. File dinh kiéu

a. Khai bdo va cic thao tac co ban

File dinh kiéu 1a file gébm nhiéu thanh phén, cdc thanh phin dugc xdc dinh cing mot
kiéu nhu nhau. Kiéu thanh phan ciia file cé thé la mot kiéu bat ky (ngoai trir ki€u file). Ca
phép khai bao mét file dinh kiéu la:
TYPE

FileType = FILE OF DataType;

trong d6 FileType 12 file dinh kiéu duge dat boi ngudi ding, Datarype 1 mot tén kiéu
di duoc dinh nghia (c6 thé [a kiéu chudn clla hé thng hodc mot kicu phitc hop duoc dinh
nghia bdi ngudi dang), con cic tir viét bai cdc chif cdi 16n 1a tirkhoa.

Céc thanh phan cla file duge hé théng danh sd tir O (goi 1a s6 hiéu thanh phan). Ching
duoc dinh vi bdi con 16 file va duge truy cap bai cdc 1énh doc hoac ghi. Liic méi ma file,
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con trd file duge dinh vi tai thanh phén d4u tién (c6 s6 hiéu 0) va cif sau méi thao tic doc
hoac ghi, con tré file tu dong dich t6i thanh phdn k€ tigp. S6 thanh phén cilia file khong
duge biet khi bién dich va vé mit logic, ¢6 thé 16n ity . CS thé xem file dinh ki€u nhu
mét mang duge luu trir & b6 nhé ngoai, trong d6 so hiéu thanh phan déng vai trd gid tri
chi s& va con trd file déng vai trd bién chi s6.

d con trd file

0|1{2[3[4}5|6|7\8[9

Hinh V& trén m6 td mot file gém 10 thanh phdn, dang dugce dinh vi tai thanh phin thi 3
(¢6 s6 hiéu 2).

Duéi day 1a mot thi du khai bdo cdc file dinh kiéu:

Type
Rec = Record
Id : string[5]:
Cost: integer;
Yes : boolean;
End;

RecFile = file of Rac;

Int¥File = file of integer;

Trong thi du trén, RecFile 12 file dinh kiéu cé thanh phin thuoc kiéu Rec (kidu ban
ghi), méi thanh phén ctia né chiém 9 byte, IntFile la file dinh kiéu cé thanh phén Ia
Integer, moi thinh phin clia né chiém 2 byte. Di liéu dugc luu trit trén file gidng nhu
fuu trit trong bo nhd. Chang han véi RecFile, mbi thanh phin gom 9 byte theo thi tv sau:
byte ddu 13 d¢ dai cla xau 14, 5 byte ti€p theo 12 cdc ky ty cla x4u nay, 2 byte tiép (byte
thit 7 va byte thu 8) 1a s6 nguyén cost (trong d6 byte.thit 7 13 byte thap va byte thi 8 1a
byte cao), byte cudi cing (byte thit 9) 14 gid tri I6gic Yes. Trong da s6 itng dung, thinh
phén cta file dinh kiéu duge 8 chic dudi dang ban ghi. Ciing vi vay, mdi thanh phan cha
file dinh kiéu con duge goi 12 mbi ban ghi chia né.

Bién file dinh kiéu dugc khai bdo gidng nhur cidc bign kiéu khéc. Chiing ¢6 thé khai bdo
qua cdc ki€u file da duoc dinh danh:

Var

f: RecFile;

g: IntFile;
hodc tryc ti€p qua ct phdp khai bao kiéu file:

Var

f: file of Rec;

g: file of integer:

Bién file quan 1y viing dém ma h¢ thdng cung c4p khi 1am viéc véi file, né khong chiia
ndi dung dit li¢u nhu cdc bi€n khic, vi thé khong thé ding phép gin cho cic bién file
cling nhu truyén theo tri cho céc tham s6 kiéu file. D& lam viéc véi mot file, ta tién hanh
theo cac buéce:
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1. Pang k¥ bién file véi mot tén file trén dia bang 161 goi thu tuc:

Assign{f, name)
trong d6 £ 1a bién file, name 12 mot string, biéu dién tén file trén dia (c6 theé bao gom tén
¢ dia va dudmg din). Sau 1di goi tha tuc nay, bién file £ s€ dai dién cho file ¢6 tén name
cho dén khi ding ky lai. Tham bién £ trong cc ham, thii tuc dudi day déu dugc hidu 12
bién file da ding ky v6i mot tén file nao do.

2. Mé file dé chudn bi truy cap. C6 hai trudng hop:

s Md& mot file da cé bang 18i goi thi tuc Reset (£}, trong d6 £ 1a bién file tuong dng
véi mot file di c6. Sau 10 goi thi tuc ndy, ta c6 thé truy cap file bang cac thao téc
doc hoic ghi. Chi ¥ ring néu file chua ¢6 hodc vi mét 1y do ndo ddy khong mo
dugc, thi hé théng s& bdo 18i va chuong trinh bi dung.

e Mé mot file dé tao mdi bang 10i goi thil tuc Rewrite (£}, trong d6 £ 1a bi€n file da
gin véi mot tén nao d6. Sau 10 goi thi tuc nay, thuong 1 céc thao tic ghi dé tao
noi dung méi. Chd ¥ rang, thl tuc Rewrite khong kiém tra file dd c¢6 hay chua,
nghia 12 néu file da ¢é thi né s& b ghi de, vi thé phai than trong khi goi th tuc nay
dé tranh mat dit liéu. TSt hon ¢4, trude khi goi thi tuc ndy, nén t6 chitc mét tha tuc
kiém tra su tén tai cha file dé quyét dinh cé ghi dé hay khong.

3. Thao tic doc dugc thuc hién bdi thi tuc Read (£, x), thao tdc ghi dugc thyc hién boi
thil tuc Write (£, x), trong dé x 13 mot bién c6 cing kiéu véi kiéu thanh phan file £. Tha
tuc Read(f, x) doc nodi dung thanh phén cla file £ ma con tr6 dang dinh vi vao bién x,
nguoc lai, thil tuc Write (£, x) ghi noi dung clia bién x lén thanh phan cia file £ ma con
tro dang dinh vi. Sau méi thao tac doc hodc ghi, con tro file tr dong dich dén thanh phan
k€ tiép. Thil tuc Read Vv Write dugc m& rong tr nhign cho mét danh sich bién véi ¥
nghia viéc doc hodc ghi duge tap lai 14n lugt theo danh sdch nay. Chang han 101 goi
Read(f, x, y) tuong duong vl hai 11 g(_)i Read(f, x):; Read(f, v).

4. Sau khi thao tdc xong véi file cdn déng né lai bang thi tuc clese (£). Pay la viee
1am cin thiét dé dam bao an toan dif lieu. Dac biét khi ghi xong, néu khong déng file thi
nhitng dit lieu sau 1in ghi cudi ciing c6 thé khong dugc cit lén file. Mot s6 tha tuc chi
duoc phép thuc hién khi da déng file. '

File dinh kiéu clia Turbo Pascal 12 loai file truy cap truc ti€p, nghia la c6 thé truy cap
dén bat cif thanh phén nao cla file, khong can theo thit tu. Turbo Pascal hé trg cho nguoi
diing tha tuc

Procedure Seek(var £; n: Longlnt};
dé dinh vi con trd file £ dén thanh phén cé s6 hiéu n (chi ¥, Pascal dinh s6 cdc thanh
phdn bit ddu tir 0). & day, £ 12 bién file twong ing véi file dang md, n la mot biéu thic
kiéu LongInt. Thi tuc ndy dugc ding trude 141 goi cdc thh tuc Read hodc Write dé doc
hoac ghi vio noi mong mudn.

Chd ¥ rang, c6 thé dinh vi ra ngoai pham vi file dé ghi, khi d6 file s& duoc kéo dai dén
thanh phén méi tao. Tuy nhién, n€u doc tai vi tri ngoai pham vi file, s& gap 161 Disk read
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error. Thi du, hién file £ dang c6 5 thanh phén (dédnh s6 tir 0 dén 4), c4c 1enh sau 1a khéng
c6 16i: :

Seek (f, 9);

Write(f, Rec):
va s€ kéo dai £ dén 10 thanh phan, trong d6 thanh phén cugi ciing (s6 hitu 9) ¢é noi dung
vira ghi. Céc thanh phan tir s6 hiéu 5 dén s6 hiéu 8 1a chua c6 no; dung. Nhung ciling véi
gia thiét £ nhu trén, céc lénh: -

Seek (£, 9);

Read (f, Rec):

s& gap 16i Disk read error tai 15i goi Read.

Turbo Pascal cling xay dung mot s¢ cdc hadm duéi day nhiam tra [ai mot s6 thong tin vé
trang thdi cia mot file dang dugc truy cap. Tham bién £ trong cic ham nay duoc hiéu 1a
bién file twong ting véi file dang mo.

Dé biét kich thuéc cua file, ban diing ham:

Function FileSize(var f): LongInt
tra lai sd thanh phdn cta file £. Chd ¥ ring ham tra lai s8 thanh phin cua file chit khong
phai 12 s6 byte clia file, muén 14y kich thuéc cila file tinh theo byte, ban cén 14y gié tri cia
ham nhan véi kich thudc caa mot thanh phan.

Vi bt cif file nao ciing ¢6 thé xem nhu file c6 thanh phén 13 1 byte nén ding ham trén,
ban c6 thé xay dung ham dudi day tra vé kich thudc tinh theo byte ciia mot file bét ky, ¢6
tén trén dia 1A name: '

Function SizeQfFile(name: string): LongInt;
Var £: file of byte;

Begin
Assign(f, name)}; Resat(f);
8izeOfFile := FileSizae(f):
Close (f)

End;

L1 goi Seek(f, FileSize(f)) s& dua con trd vdo cudi file £ (sau thanh phin cu6i
ching cua file). Day [a thao tic dinh vi sau khi mé file d€ chuin bj ghi b6 sung.

Nguge véi bd sung, ban ¢ thé x6a mét s8 thanh phan & cudi file bing cdch ding thi
tuc:

Procadure Truncate{var f);
trong d¢é £ la bién file dang md&. Thil tuc nay s& céit bo cac thanh phin tinh tix vi tri con trd
hi¢n tai dén hét file. Vi tri hién tai cGa con tr6 s& trd thanh vi tri cudi file (end of file).

Dé biét hien nay dang & thanh phén ndo cia file, ban dung ham:

Function FilePos{var f): LongInt;
tra vé s6 hi¢u thanh phan cia file £ dang dugc dinh vi.

Trong ti€n trinh x 1y file, nhiéu khi cdn kiém tra da hét file chua dé trdnh truy cap vio
noi khong chia dix liéu. Turbo Pascal xay dyng ham:

Function Eof (var f): boolean;
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tra vé gid tri logic True néu dang & cudi file £ va trd v& False trong cic trudng hop con
lai (Eof: End of file). Diing ham nay, ta c6 thé xay dung mé hinh duyét tudn tr cic thanh
phin cua file £ nhu sau: :
Reset (£} ;
while not Ecf (f) do
begin
{doc v thao tdc trén mot thanh phin}

b. Xu Iy file dinh kié€u

File dinh ki€u,la nhimg file luu hanh trong néi bo, phu thudc vio viéc té chitc kiéu
thanh phdn. Ching thudng 12 céng cu dé trao déi dit liéu giita cdc chuong trinh trong cling
mot hé théng, noi ma viée té chite dit lieu duogc théng nhat khuén dang trong viéc doc va
ghi. Nh& kha néng truy cip truc tiép, file dinh kién gidng nhu mét mang duge huu trit d bo
nhé ngoai, vi thé cic thao tac trén méng cé thé chuyén mét céch tu nhién cho file dinh
kiéu. Dudi day 12 mét s6 van dé thudng gap khi xir 1y file dinh kiéu.

Tao file dinh kiéu |

Dé tao mot file dinh kiéu, cdn phai t6 chic kiéu thinh phén cho né. C6 thé tao file dudi
nhiéu hinh thiic: Nhap dif liéu tir ban phim, chuyén dir liéu tix file khdc hoac dir lidu duge
két xudt trong chwong trinh. Duéi day 14 mét thi dy tao mot file dinh kiéu ma dir liéu duge
két xudt ngdu nhién, nhiim nhanh chéng tac mot file cé kich thudc 1én d€ phuc vy viée thir
mdt s6 chuong trinh minh hoa.

Kiéu thanh phan cia file dugc t6 chifc 1a kiéu ban ghi, nham luu thong tin ciia mot tai
khoan giri ngan hang:

BankRec = record

HoTen: string[20]; — ho tén cha tai khoan
SoTaiKhoan: integer; — 5O tdi khoan dangky .
SoTien: real; - 80 tién gli
end; .

Chuong trinh hoi tir ban phim s6 thanh phédn can tao sau d6 s€ tao mét cich ngdu nhién
noi dung cia cdc thanh phin nay va ghi 1én file (tén file dugce hoi it ban phim). Gia tri
HoTen duoc t6 hop ngiu nhién tir cdc gia tri Ho, Dem, Ten dinh san trong chuong trinh (ban
c6 thé thém bot theo ¥ mudn). Gid tri SoTaiKhoan duge tao ngiu nhién trong khoang tir 1
dén 30000 sao cho hai thanh phan khac nhau luén dam bao cd SoTaiKhoan khic nhau (vi
thé cin gia thiét s6 thanh phan cta file khong qua 30000). Gid tri SoTien duogc tao ngiu
nhién trong khoang tir 1 triéu dén 100 triéu (khong ldy s6 1¢).

Program GenFile:
Const
TkMax = 30000;
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TienMin = 1000000;
TienMax = 100000000C;
SoHo = 18;

ScDem = 16;
SoTen = 32;
Ho: array[l..ScHo] of string[6] =

{'Mac', 'Duong’', 'Hoang', 'Cac¢', 'Do’', 'Dinh’, 'Pham', 'Bui',
'‘Nguyen', 'Tran’', 'Le', 'Vu', 'Phan’', 'Doan', 'Ho', 'Quach',
'‘Vuong', 'Dang'):;

Dem: array[l..S8oDem] of string[5] =
('khac', 'manh', 'huy', 'thanh’', 'the', 'minh', 'duy’', 'van',
'thi', 'thu', 'hong', 'bich', 'to', 'anh', 'duc', "bao'};
Ten: array[l..SoTen] of string[6] = _
{('Dung', 'Thanh', 'Mai’', 'Chung'’, 'Ngoc', 'Hung', 'Cuong',
'Binh', 'Thuong’', 'Heoai', 'Tung', 'Nguyet', 'Hang', 'Thuy’',
‘Huong', 'An', 'Lan', 'Leng', 'Kim', 'Linh’, 'Trueong', 'Tho’,
'Tuan', 'Ba', 'Ha', 'Son', 'Hai', 'Nga', 'Giang', 'Truc',
'Thong', 'Nhat'});
Type
BankRec = record
HoTen: stringl[20];
SoTaikKhoan: integer;
SoTien: real;
end;
IntArr = array[l..TkMax] of integer;
Var
p: Intarr;

n, m: integer;
f: file of BankRec;
name: string;

procedure Init;

{khai tao cic gid tri ban ddu}
var i: integer;
bagin

Randcmize;

Writeln (" 8inh ngau nhien file of BankRec ========='};
Write{'S8¢c thanh phan {khong qua 30000): '); Readln{n);
Write('Ghi len file: '); Readln (name};

m := TkMax;
for i := 1 to m do p[i] := i;
end ;

functicon RandStr: string;
{sinh nglu nhién HoTen}
var j: integer;

ht: string:;
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begin
j := l4+Random (ScHo) ;
ht := Hel[3j]:
"3 1= 1+Randon (SoDen) ;
ht := ht+' '+Dem(3j];
j := l+Random(SocTen} ;
ht := ht+' "+Ten[]j]:;
RandStr := ht;

end;

function RandInt: Integer;
{sinh ngdu nhién SoTaiKhoan }
var j: integer;

begin
j := l+Random(m} ;
RandInt := p[jl-;
pl3] := plml:
Dec {m} ;

end;

function RandReal: Real;
{sinh ngdu nhién SoTien}
begin
RandReal := TienMin+Int (Random* (TienMax-TienMin)) .,

end;

procedure WriteFile;
{hi dir Ligu 1én filc}
var i: integer;
r: BankRec;
begin
Assign(f, name); Rewrite(f):
for i :=1 to n do
begin
with r do
begin
HoTen := RandStr;
SeTaiKhean := RandInt;
SoTien := RandReal;
end;
Write(f, r);
end;
Close(f);

and;

Begin
Init; WriteFile;
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End.

Du6i day 1a noi dung file BANK.DAT gém 10 thanh phan duoc tao ngiu nhién boi
chuong trinh trén:

Ho tén S6 tai khoan S6 tién giri
Tran thi Thuy 15941 35061703
Dinh van Truong 2741 50802942
' Le huy Cuong 6916 52955174
Nguyen duc Kim 19048 54534497
Doan thanh Lan 27425 49782573
Phan anh Nguyet 24246 49295776
Pham minh Thong 11871 77347024
Ho duy Hai 29856 6000716
Dang thu Mai 21688 20171410
Vu khac Binh 10789 68402739

Duyét file dinh kiéu
Trong mot s6 bai todn théng ké hay tdng hop, cin xir 1y tudn tr cdc thanh phén cua flle
tir thanh phan ddu cho dén hét. Mo hinh duéi day 12 thich hop cho céc xir 1y kiéu nay:
Reset (f) ;
while not Eof {f) do
begin
{doc va thao tic trén mdt thanh phén |

end;

Thi du dudi day 1a chuong trinh hién thi 1én man hinh noi dung timg thanh phéan clia
file of BankRec. Moi thanh phin dugc hién thi rén mot dong gdm cdc muc: s6 thi tu
(bat diu tir 1), ho tén, s6 tai khoan va sé tién gui. Cit sau 20 dong, chuong trinh ngimg lai
cho ngudi dung an phim Enter.

Program ShowFile;
Type
BankRec = record
' HoTen: string[20];
ScTaiKhoan: integer;
ScTien: real;
end;

Var
f: file of BankRec;
name: string;
¢: LonglInt;
k: byte;
r: BankReg;

Begin
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Writeln ('========= Xem noi dung file of BankRac ====—m===');
Write('Ten file: '); Readln(name) ;
Agssign(f, name); Reset(f);
¢ = FileSize(f);
Writeln('Sc thanh phan = ', ¢);
Writeln('Kich thuoec file = ', ¢*8izeOf (BankRec}) ;
Writeln('An phim Enter de xem ... ');
Readln;
k :=0; ¢ := 0;
while not Eof {f) do
begin
Inc(k); Inc{c);
Read(f, r};
with r do
Writeln({c:9%, '. ', HoTen, ' ':2l1-Length(HoTen),
SoTaiKhoan:6, SoTien:11:0);
if k = 20 then
kegin
Readln;
k = 0;
end;
end;
Close(f);

Writeln('Het file! An phim Enter de ket thuc ... ');
Readln;
End.

Sap xép file dinh kiéu

Vé logic, ¢6 thé 4> dung céc thuat todn sdp x€p mang cho mot file dinh kiéu, trong dé
cdc thao tdc truy cap thanh phin mang dwge thay bing céc thao tic truy cap thanh phdn
file. Tuy nhién t6c¢ do truy cap file cham hon rat nhi€u so véi truy cap mang, diéu nay 1am
cho thoi gian cho doi nhiéu khi khong thé chdp nhan duge. Mit khic, hdu nhu khéng thé
chép toan bo file vao mot mang dé c6 thé dp dung céc k¥ thuat sip x&p trong (ching han
quick-sort) vi kich thuéc mét thanh phan thudng qud 16n. Trong nhitng tinh huéng nhu
vy, nguoi ta phai str dung cédc thuat todn sap x€p ngoai hoac ding mét phan bo nhé trong
dé hé trg cho viéc sap xép.

Mot trong céc thuat todn sdp x€p ngoai 1a k¥ thuat tron file, sé dugc trinh bay trong
muc file twan ty (file text) dudi day. Phdn ndy trinh bay k¥ thuat ding mang chi s& dé
thuc 11 én viéc sdp xé€p trén mang nay thay cho viéc sip x&p trén file (goi 13 sdp xép theo
chi s8).

Mang chi 56 1a mét mang gém hai trudng: Mot trudng luu s6 hiéu thanh phan cta file
va mot truong luu gid tri ctia khéa sép xép (trudng khéa). Mic dit mot thanh phan cha file
¢6 the rat 16n, nhung mot thanh phan clia mang chi s6 14 kha nhd dé cé thé luu chiing & bo
nhé trong. Viéc sdp x€p mang nay c6 thé tién hanh bing nhimg thuat todn quen thudc,
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chéng han quick-sort, sau dé nh& mang niy, ta c6 thé truy cap céc thanh phén cta file
theo thit tu dd thiét lap. D€ khong phai sip xép lai mang nay méi khi cén truy cap file theo
tha tu, ngudi ta luu ching vao moét file, goi 1a file chi s8 (index file). Vi gid tri trudng
khéa dugc suy tir s6 hiéu thanh phin nén dé tiét kiém khong gian luu tri¥, chi cdn giif lai
trudmg s hiéu ndy. N thé ¢é thé coi file chi s6 1A file of integer. M&i mét file dit
liéu, c6 thé kem nhiéu file chi s& khac nhau dé c6 thé truy cap theo nhiéu thi tu khic
nhau. Kich thude cha cic file chi s 1a khd nho so véi file dit liéu, vi theé cé thé nap ching
vao bd nhé trong dudi dang mang. Viéc truy cip cic mang nay thay cho truy cap fllc lam
tang ddng ké t6c do clhia chuong trinh.

Chuong trinh dudi day sip x€p file of BankRec theo chiéu ting din cla s6 tai khodn
nh& viéc thi€t lap mot mang chi s6. Viéc sap x&p duge ti€n hanh trén mang chi s6 bang
thuat toan quick-sort. Cudi chuong trinh, ¢ic chi s¢ duge Iuu lal dudi dang mot £ile of
integer (file chi s6) v4i tén triing véi tén file dit lieu nhung ¢6 phin mé réng 1a IDX dé
nhdn manh day 1a index file. Giéi han mang chi s& khong qud 10000 phén ti.

Program SortBylIndex;
Const
max = 10000C;
Type
BankRec = racord
HoTen: string[20];
SoTaiKhoan: integer;
SoTian: real;

end;
IndRec = record (kiéu chi sa}
SoHieu: integer; (s hiu thanh phén}
Khoa: integer; { gid tri khod)
end;
IndArr = array([0..max] of IndRec;
Var
BankFile: file of BankRec; { file di¥ ligu}
IndFile: file of integer; {file chi s6}
name: string; {ten file}
n: LongInt; {s4 thanh phén cla file}
Idx: IndArr; {méng chi s&}

procedure Init;
var Rec: BankRec;
i: integer;
begin
Writeln('=== Sap xep so tai khecan tang dan theo chi so ===');
Write('Ten file: ') ; Readln(name) ;
Assign{BankFile, name); Reset(BankFile);
n := FileSize{(BankFile);
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Writeln{'So thanh phan = ', n);
Writeln('Kich thuoc file = ', n*SizeOf (BankRec)) ;
If n > max then
begin
Write('Vuot kich thuoc mang! An Enter de ket thuc
Readln;
Halt;
end;

Writeln{'Bat dau sap xep ... '):
{tao mang chi s&}

i = 0;
while not Eof {(BankFile) do
begin
with Idx[i] do
begin
SoHieu := i;
Read (BankFile, Rec);
Khoa := Rec.ScoTaikKhoan;
end;
Inci{i) ;
end;
end;

procedure QuickSort;
{sdp x&p mang chi s6}
var imid: integer;
t: IndRec;
kmid: integer:;

procedure Sort(l, r: integer):
var i, j: integer;
begin

imid (LongInt{l)+r) diwv 2;
kmid := Idx{imid] .Khoa;
i :=1; j = r;
repeat
* while Idx[i] .Khoa < kmid do Inc{i);
while Idx{j].Khoa > kmid do Dec(j):
if 1 <= j then
begin {hodn chuyén Idx|i}, Idx[j]}
t = Idx[i)l; Idx{i] := Idx{3j]; Idx[j] := t:
Inc{i); Dec(]):
end;
until i > j;
if 1 < 3 then Sort(l, 13):
if i < r then 8Sort{i, r):;
end;
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begin {QuickSort}
Sort (0, n-1);
end;

procedure WritelInd:;

{ghi chi s ra file vai t&n 13 name+ idx'}
var Jj: integer:;

begin

J = Pes{'.', name);

if 3 > 0 then name := Copy{(name, 1, j-1};

name := hname+'.idx’;

Agsgign(IndFile, name); Rewrite(IndFile};

for jJ := 0 to n~1 do Write{IndFile,

Close (IndFile) ;
Writeln('Da ghi chi sc ra file
end;

Begin
Init; QuickSort; WritelInd;
Write('An Enter de ket thuc
Readln;

End.

', name) ;

I);

Idx{j] .SoHieu) ;

Viéc sap xép theo chi s¢ khong gay sur thay déi trinh tu vat 1y cia file dit lieu nhung
nho file chi s6 ngudi ding van truy cap duge céc thanh phin cia file dif liéu theo thit tr da
thi€t 1ap (vi the thit tr nay duge goi 1a thir tr 16gic). Chéng han, khi chay chuong trinh trén
d6i véi file BANK.DAT, ta nhan duogc file chi s6 BANK.IDX véi noi dung (10 s& nguyén
theo thi wr) 1, 2,9, 6,0, 3, 8, 5, 4, 7 ghi nhan trinh ty cdc s6 hiéu thanh phin cia file
BANK.DAT cén truy cap dé duge thit tu ting dén clia s6 tai khoan. Theo chi din nay, thi

tu 1ogic coa cic thanh phdn cia file BANK.DAT nhu sau:

Ho tén Sé tai khodn S6 tién gt S hiéu thanh phin
Dinh van Truong 2741 ‘50802942 1
Le huy Cuong 6916 52955174 2
Vu khac Binh 10789 68402739 ]
Pham minh Thong 11871 77347024 6
Tran thi Thuy 15941 35061703 0
Nguyen duc Kim 19048 54934497 3
Dang thu Mai 21688 20171410 8
Phan anh Nguyet 24246 49295776 5
- Doan thanh Lan 27425 49782573 4
Ho duy Hai 29856 6000716 7

Mot ing dung quan trong cia mang chi s6 14 xay dung viéc tim ki€m nhanh theo gi4 tri
cia khéa sdp xé€p. Thao tac tim ki€m 1a mét thao tic thudng xuyén trong viéc lién két va
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cap nhat dit liéu, vi thé viéc ting t6¢ d6 cho thao tdc nay 12 mdt yéu cdu khéng thé thicu
trong cac chuong trinh quan 1y, dac biét trén cdc bo dit liéu 1ém.

Tim Ki&m nhanh theo chi s6

Mang chi s6 cho phép dp dung thuat todn tim ki€m nhi phan dé xdc dinh sé hiéu thanh
phan cia file dit liéu ¢ gia tri truomg khéa tring v6i mét gid tri cho trude. Gia thiét rang
file dit liéu (mot file dinh kiéu) di duge sip x€p theo chi s6 theo mot trudmg khéa nhd mot
file chi $6 twvong ang. Cac budc tim ki€m theo chi s nhur sau: |

e Dau tién nap file chi s6 vio mang chi s6 (ngoai s6 hiéu thianh phin, nhé thém
trudng ghi nhan gid tri khoa tuong (ng).

¢ Sau d6 tim ki€m nhi phan trén mang chi s6 dé dinh vi dén thanh phdn ctia mang c6
gid tri khoa trung vdi gid tri di cho.

o Cudi cung, tir gid tri cia trudng ghi nhan s6 hiéu thanh phén, dinh vi dén thanh
phén tuong iing cua file dit liéu.

Viée tim ki€m trén mang chi s6 rd rang 1a nhanh hon rat nhiéu so v@i viéc truc tiép phai
doc cdc thanh phan trong \ng coa file.

Chuong trinh dudi day minh hoa mét ing dung cua tim ki€ém theo chi s6. Chuong trinh
thuc hién viéc ghi lai s6 tién glti cha mot tai khoan trong file of BankRee. S8 t3i khodn
duoc hoi tap lai tir ban phim. Viéc xac dinh thanh phan c6 s6 tai khoan cho truée dugc
thuc hién trén mang chi s& nhd thuit todn tim ki€m nhi phan. Chuong trinh két thiic khi
viio mot s6 tii khoan am hoac bing 0. Gia thiét file dit lieu da duoc sip x&€p theo chiéu
tang din cda s6 tai khoan nhd mot file chi s6 ¢6 cling tén véi phdn mé rong 13 IDX. Gisi
" han ¢é khong qua 10000 tai khoan.

Program UpdateFile;

Const
max = 10000;
Type
BankRec = record
HoTen: string[20];
ScoTaiKhoan: integer;
SoTien: real;
end;
IndRec = record
SoHieu: integer;
Khea: integer;:
end;
IndArr = array[C..max] of IndRec;
var

BankFile: file of BankRec;
IndFile: file of integer:;
name: string;

n: LongInt;
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Idx: IndArr:

procedure CreatInd;
{tuo mang chi s6}
var i, Jj: integer;
Rac: BankRec;
kegin
Write{'Ten file can cap nhat: '); Readln{name};
Assign{BankFile, name}; Reset(BankFile} ;.
n := FPileSize(BankFile) ;
Writeln('So thanh phan = ', n};
Writeln{'Kich thuoec file = ', n*SizeOf (BankRec)}}
If n >» max then
begin
Write({'Vuot kich thucc mang! An Enter de ket thue ... '};
Readln;
Halt;
end;
{mo file chi 53 tuong Gng}
i := Pos('.', name};
if 1 > 0 then name := Copy(name, 1, i-1);
name := name+'.idx';
Assign(IndFile, name}; Reset(IndFile};
for i := 0 to n-1 do
begin
Read(IndFile, j);
Seek (BankFila, 3j);
Read (BankFile, Rec):
with Idx[i] do { ghi nhan vio mang chi s§}
begin
SoHieu := j;
Khoa := Rec.SoTaiKhoan;
end ;
end;
Close{IndFile) ;
end;

function Location{Acc: integer): integer;

{tim s6 tai khoan Acc trong méng chi s6 theo nhi phén, néu thiy tra vé s6 hi¢u thanh phan,
tril bai tra vé -1}

var mid, first, last: integer;

begin
first := O;
last := n-1:;
while first <= last do
begin

mid := (LongInt{first)+last) div 2;
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if Acc < Idx[mid].Khoa then
last := mid-1
else
if Ace > Idx[mid].Khoa then
first := mid+1l
else
begin
Location := Idx[mid].SoHieu;
exit;
end;
end ;
Location := -1;
end;

procedure Update;
{cdp nhit 56 tién pini}
var Acc, RecNum: integer;

Rec: BankRec;
begin

repeat
Write('Sc tai khoan? ') ; Readln (Acc);
if Acc > 0 then "

begin {xdc dinh s8 hiéu thanh phén ¢6 s& tai khodn Acc}
RecNum := Location (Acc) ;
if RecNum = -1 then
Writeln{'Khong <o so tai khoan naf!')
else

begin {ghi nhan s6 1ién gli}

Seek (BankFile, RecNum); {dinh vi dén thanh phin cén stta}
Read (BankFile, Rec); (doc ndi dung thanh phén}
with Rec do
begin
Writeln{'Ho ten: ', HoTen);
Writeln('Se¢ tai khoan: ', SoTaiKhoan};
Writeln('Sc tien: ', SoTien:10:0};

Write('Ghi lai so tien: ');
Readln (SoTien) ;

end;

Seek (BankFile, RecNum) ;

Write(BankFile, Rec); {ghi lai thanh phin di sial
end;

end;
until Acc <= 0;
Close (BankFile) ;

end;

Bagin
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CreatlInd; Update;
Write('An Enter de ket thuec ... '};
Readln;

End.

3.2. File van ban

a. Khai bao va cic thao tic co ban

File vin ban trong Turbo Pascal dugc hiéu theo nghia chuén, céc dir liéu duge luu trir
dudi dang cdc ky tu trong bang md ASCII. Céc ky tu dugc lién két thanh timg dong, ddu
hét dong duoc ghi nhan bai cap ky tu di€u khién ¢6 ma 13 (ky tr trér vé ddu dong - CR) va
~ky tu c6 ma 10 (ky tr xuong dong - LF). Khong ¢6 quy dinh vé chiéu dai dong cho file
van ban. Thi du file vin ban gém hai dong nhu duéi day:

ARC — gom 3 ky tu A, B, C viét lién nhau, cudi dong ¢6 ddu xuéng dong

D — gom | ky ty D, cudi ddng c6 ddu xudng dong
s€ gom § byte theo thif tu cé gid tri nhu sau: 65 (ma clia A), 66 (mi cta B), 67 (mi cla
©), 13 (ma cia CR), 10 (mi cta LF), 68 (mi cia D), 13 (mi ciia CR), 10 (mi cta LF).

Turbo Pascal ding t¢n chudn Text dat cho kiéu file van ban. Vi thé 15i khai bdo bién
file van ban £ s€ la:

Var

f: Text;

Su khédc nhau co ban giita file van ban va file dinh kiéu 1a viéc truy cap file van ban
khong dugc quy dinh theo timg thanh phén ¢6 ciing mot kiéu xdc dinh nhu trong file dinh
kiéu. Cic thanh phén trong cédc thao tdc doc hoac ghi trén file van ban ¢ thé thude kidu
ky tu, xau ky tu, 56, hodc logic. Khi ghi nhimg gia tri nay 1&n file van ban, hé théng s& wr
- dong chuyén sang dang ky tu tuong ting. Chéng han viéc ghi gi4 tri nguyén 1785 lén file
van ban s€ khong phai 1a 2 byte nhu viéc Tuu trit kiéu integer ma 1a 4 byte, md tuong iing
ctia cdc chirsé 1, 7, 8, 5. Ciing nhu vay, theo chiéu ngugce lai, khi doc chudi ky tr 1785 tix
file van ban vao mot bi€n nguyén, dit lieu s& duge chuyén sang 2 byte theo cdch thifc ctia
integer. _

Ciing vi vay, file van ban chi cé thé truy cap tuin tir chit khong thé truy cap truc tiép
nhur file dinh kiéu. Céc thu tuc Seek, Truncate cling nhir cdc him Filesize, FilePos la
khong duge diing cho cdc file van ban. Ngoai ra ciing khong thé vira doc vira ghi trén file
van ban nhu file dinh kiéu. '

Tuy nhién i file vin ban khéng phu thudc vao dinh nghia kiéu thanh phin nén né la
cong cu giao ti€p chung giita cdc chwong trinh. Bat ¢t mot chuong trinh nao ciing ¢6 thé
doc dit liéu tir file van bdn va két xuat dit lién dud dang van ban. Céc thiét bi vao, ra
chudn nhu bin phim, man hinh, mdy in dugc xem nhu nhitng dang riéng cua file van ban,
vi vy cdc thao tdc vao, ra trén file van ban gidng hét nhu trén cdc thiét bi nay. Viéc soan
thao hodc hiéu chinh mot file viin ban khong phai ton céng lap trinh nhu file dinh kiéu
(mbit mot kiéu thanh phan cin cé chuong trinh twong ing riéng) ma cé thé ding bit cit
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mot hé soan thao van ban nao (la nhiing chuong trinh tién ich von rat phong phi hién
nay). Chang han, c6 thé diing ngay hé soan thao clia chinh Turbo Pascal dé xay dung hoic
hiéu chinh di lidu. '

Cic budce thao tic trén file van ban vé dai thé ciing giéng nhu trén file dinh kiéu. Pau
tién cin dang ky bién file van ban (£) vdi tén file irén dia (name) bang thi tuc Assign (£,
name) . Sau d6 md file bing thi wc Reset (£) néu néd di ¢, dé chuin bi doc hoic mo file
bing thl tuc Rewrite (£) néu dinh tao mdi, dé chudn bi ghi. Chi ¥ ring sait Reset (£)
chi ¢6 thé doc va sau Rewrite (£) chi c6 thé ghi. Mdi 14n doc hoac ghi xong con tro lai
duge dinh vi dén vi tri k€ ti€p. Viéc dinh vi chi ¢é thé 1i€n hanh tudn tu nho céc thao tic
doc hoac ghi. Viéc doc dit liéu ti file vian ban giong nhu viée doc dir liéu tir ban phim,
nhd cac thi tuc Read(f, varl, var2, ...),Readln(f, varl, var2, ...) trong dé
. warl, var2, ... 12 nhitng bién thudc trong cac kiéu char, string, real, integer (chii y
khong c6 kiéu boolean). Cic bién ky tu dugc doc theo timg don vi ky tu, cdc bién xau ky
tu duge doc theo ding do dai clia n6 hoac. gap ddu xudng dong, con cdce bién s6 duge doc
cho dén khi gap diu cdch hoac didn xudng dong. Sut khic nhau giita Read va Readln la
rReadln doc hét mot dong dé dinh vi dén dong ké tiép (cdc dit liéu thira néu cé s& bi bo
qua) con Read thi khong. Viéc ghi dir kiéu ra file van ban cling giong nhu viéc dua chiing
ra man hinh nhé& cic thi tuc Write(f, expl, exp2, ...),Writeln(f, expl, exp2,
...} trong d6 expl, exp2, ... |2 cdc bifu thic thudc cic kiéu char, string, real,
integer, boolean. Khuon dang dua ra file van ban clia cdc biéu thic nay cling dugc
quy dinh gidng nhu khi dua ra man hinh. Thii tuc Wwriteln(f, ...) s& ghi thém cap ky
tr xudng dong sau khi di ghi gi tri clia cdc biéu thiic. Sau khi thao téc xong cn déng file
bang thil tuc Close (£) dé dam bdo an toan dir liéu.

Turbo Pascal thiét k&€ thém cho file van ban thi tuc Append (£) dé m& vin ban chuan bi
ghi ndi ti€p. File dugc mo bing Append cin phai di cd. Sau khi md bang Append chi dugc
phép ghi. Thil tuc Append gitip cho viéc ghi nGi tiép két qua ra file vin ban trong tinh
huéng chuong trinh phai chay qua nhiéu giai doan.

Ciing giéng nhu file dinh kiéu, hAim Eof (£) dugc dung cho file vin ban dé kiém tra da
dinh vi dén cudi file chua. Ngoii ra, Turbo Pascal con xay dung thém ham SeekEof (£)
gidng nhu ham Eof (£), trd vé True néu dang ¢ cudi file va False nfu trai lai, ngoai trlr
né nhiy qua tit ca cac dau cdch, tab vi ddu xudng dong trude khi tra vé trang théi cudi
cua file. Vi tri d&u xudng dong ciing 14 moét thong tin quan trong trong viée xir 1y file van
ban, vi th€ Turbo Pascal cung c4p cic hdm Eoln (£), SeekEoln (£f) trd vé€ True néu dang
& cudi dong va False néu trdi lai (Eoln: End of line). Him seekEoln (£) giGng nhu ham
Eoln(f) ngoai trif nd nhdy qua tdt cd cdc dau céch, tab trude khi tra vé trang thdi cudi
dong. Cic ham SeekEof (£), SeekEoln (£) 12 ¢6 ich khi ding d¢ doc cdc gid tri s6 trong
file van ban. .

M&éi bién file vin ban cé mot viing dém mac dinh 128 byte dé ding cho cédc thi tuc
" doc/ghi, ving nay 12 di1 16n cho hau hét cic tng dung. Tuy nhién trong mot s& trudmg hop
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cdc thao tdc doc/ghi dugc lap lai nhiéu lan, ving dém 16n hon s& lam téc do truy cap
nhanh hon vi it phai chuyén déng déu tir. Turbo Pascal x4y dung thil tuc

procedure SetTextBuf(var f£: text; var Buf [; size: word]} ;
dé x4c dinh viing dém méi cho file van ban. O day, £ la bién file van ban, Buf 14 mét bién
khong dinh ki€u xdc dinh ving dém méi, tham s6 tity chon size xdc dinh kich thuéc
ving dém nay, néu khéng dugc dung thi toan bé viing nhé clia But s& duge sir dung.
Ving dém méi ¢6 hiéu luc cho dénkhi gap 15i goi Assign méi.

Chtt ¥ rang setrTextBuf cin dugc goi trudc khi md file dé trénh viéc mat dit liu do
thay ddi ving dém, ngodi ra Buf cén 12 mét bién toan thé dé khong bi thu héi khi dang
thao tdc vao/ra déi vdi file.

Turbo Pascal con xdy dung thl tuc Flush(£) cho bi€n file van ban £ dé dam bao ddy
tat ca cdc dif liéu dugc ghi & viing dém ra ngoai dia. Thi tuc nay thudng duge dung dé
dam bao tdt ca nhimg gi da ghi lén file thuc s duge ghi ra dia ma khéong phai déng file.

b. Xw Iy file vin ban
Viéc xur ly dir liéu trén céc file van ban khé da dang vi chiing c6 thé chuyén déi thanh
nhiéu ki€u dit 1iéu khdc nhau. Duéi day 1a cic finh hudng thirdmg gip.

Xit Iy theo timg dong

Viéc xir 1y tufin ty theo ting dong chia vin ban 12 dang thudng gap trong viéc truy cap
dit liéu. Theo cach nay, mdi dong clia van ban duoc déc vao mot bién s kiéu string nho
thi tuc Readln (£, s).Sau dé dong s dugc xir 1y (két xuat, cap nhat, liru trit cic thong tin
- trong s). Viéc doc va xur 1y timg dong duge ti€n hanh ké tiép cho dén khi hét file. Mé hinh
XU 1y theo timg dong c6 thé 16m tit nhur sau:
Rasat (f) ;
while not Eof(f) do
bagin

Readln(f, s);

............. {xlrly dong s}
end;

Mot ing dung ciia mo hinh nay 1a viéc xay dung nhitng chuong trinh bién ddi vin ban
theo nhitng quy tic no ddy. Vin ban duge bién déi timg dong theo quy tic da dé ra. Két
qua bién ddi dugc ghi 12n mot file vin ban khic. D€ thuc hién viec bién ddi mot dong,
mot ham Change (s: string): string dugc thiét ke, trong d6 gia tri tra vé€ ciia ham 12
dong nhan duogc tir dong s sau khi bién déi. Chuong trinh duéi diy dao ngugc céc ky tu
trong dong cia file van ban TEST.TXT va ghi két qua bi€n déi ra file van ban TSET.TXT
- theo m6 hinh da néu:

Program ChangeText;

funection Change(s: string): string:;
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var i, n: integer;
c: char;
begin
n := Length(s);
for i := 1 te n div 2 do
begin
c = g[i];
s[i] := s[n-i+1];
s[n-i+l] = c;
end;
Change := s;
end;

Var Source, Target: Text;

s: string;

Begin
Assign{Source, 'TEST.TXT'); Reseﬁ(Source);
Assign (Target, 'TSET.TXT'); Rewrite{Target);
while not Eof (Scurce} do
begin
Readln{Source, s);
Writeln{Target, Change(s)};
end;
Close{Source)}; Close{Target):
End.

Ban c6 thé thay d6i noi dung ham change trong chuong trinh trén dé dugc nhiéu
chuong trinh bién déi van ban khdc nhau, ching han nhitng chuong trinh chuyén déi cic
font tiéng Viét trong cdc file vin ban.

Xir 1y dit liéu so

Céc dit litu s6 c6 thé doc tix file van ban nhu doc tir ban phim. Cic gid tri s6 can duge
ghi cdch nhau bdi it nhit mét ddu trang hodc d&u xudng dong va phai theo ding thi tu
nhu khi doc. D€ tranh doc sét hodc doc vao noi khong chita s6 licu, ngudi ta thuong ghi
thém s céc gia tri cla nhém s can doc vao trude nhimg gid tri nay. Ching han diy gém
nsé a,, a,, ..., a, thudng duge ghi trén file van ban theo quy céch:

n

a, az ... ap
va lénh doc ddy vio mang a[1], a{2], ..., a[n] tuong Ung s€ la:

Readln(f, n);

for 1 := 1 to n do Read(f, a[i]l)}: .

Mot ma tran m dong, n cot (a;) thudng duge ghi trén file vin ban theo quy cich:

mn

a;; &12 ... d1p
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Bmy 8mz ... Ay,
va [énh doc ma tran vao mang ali , 31 tuong Lrng sé la:

Readln({f, m, n};

for i := 1 tom do

for j := 1 to n do Read{(f, ali, 31}

Trong nhitng truong hop cdn doc cdc gid tri s6 cho dén hét dong hoac hét file {(ma
khong biét trude sé cic gia tri cin doc), ngudi ta thuong ding cdc hdm SeekEoln (£)
hodc seekEof (£) dé tranh doc s6t hodc doc vao noi khong chifa s6 lieu. Thi du

n :=0;

while not SeekEof(f) do

begin

Inc{n) ;
Read(f, aln]);

end;

Céc két qua kiéu s6 ciing cé thé dua ra file vin ban. Quy cich ghi chiing ra file van ban
gidng hét nhur dwa ra man hinh. Ngudi ta thudmg t8 chifc ghi cdc s6 lieu két qua ra file vin
ban theo nhitng khuon dang giéng nhu s6 liéu dau vao dé tien trao déi giira cic churong
trinh. Thi du dudi day ghi ma tran (a;) m dong, n cdt ra file van bén theo khuén dang d3

néu (gia thiét cic phén tir cta ma tran 12 nguyeén va cé khéng qué 3 chix s6):
Writeln{(f, m, " ', n);

for i := 1 to m do

bagin
for jJ := 1 to n do Write(f, ali, 31:5);
Writeln(f} ;

and;

Viéc luu trit cdce s6 liéu trén céc file van ban rat thu&n tién cho cic thao tdc bién tip va
hiéu chinh vi ¢6 thé tién hanh nh& mot hé soan thao vin ban hoic in ra gidy bat cif hic nao
ma khong phai 14p céc chuong trinh rieng.

Xir 1y dix liéu ban ghi

Céc dit ligu thude kicu ban ghi mang tinh téng hop vi gém nhiéu trudmg c6 cdc kidu dit
liéu khdc nhaw. Thong thudng kiéu ban ghi thich hop déi véi viee lwu trit trén file dinh
kiéu, trong d6 méi thanh phdn cla file 12 mot ban ghi. Tuy nhién chiing ciing ¢6 thé hm
trit trén file van ban, diéu nay ¢6 loi cho viéc thém, bét, hieu chinh dir liéu hodc in ra gidy
nhd mét hé soan thao ¢6 sdn. Viéc luu trif trén file van ban con la mot bién phap trao déi
dit lieu gitta cdc phdn mém v6n di ¢6 rat nhiéu cdch t6 chic di lieu khéc nhau.

DE luu triY trén file van ban, méi ban ghi dugc t§ chitc trén mjt dong, trong dé mébi
trudng chi€m mét nhém cét. Déu hidu ngan cich giira céc trudng duoc quy dinh bai viéc
doc dit li¢u trén file van ban: Néu la trudng xau ky t thi né duoc xac dinh bai do dai cla
Xau, con né€u la trudng s6 thi né duoc phan biét bdi nhiing ddu cdch. Ciing ¢6 thé quy dinh
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mot Ky ty ngin cdch gilta cdc trudng, difu nay 1am don gian khi bién tap nhung khi doc
phdi xay dung cdc thi tuc tch timg trudng va chuyén déi kiéu dit liéu.

Chéng han c6 thé ghi mbi ban ghi kiéu BankRec (xem chuong trinh xi 1y tai khoan
| trong muc trude) lén mot dong cida file van ban theo quy cédch: 21 vi tri ddu danh cho
trudng HoTen, ti€p theo 14 it nhat mot ddu cdch, sau do 14 trudng soTaiKhoan, tiép theo Ia
it nhat mot ddu cach, va cudi cuing la trudng soTien. S6 cdc ddu cich gilta cdc trudng cé
thé diéu chinh dé dit ligu thing c6t, gitip cho viéc bién tap va hiéu chinh dé& dang. Véi quy
cdch nhu vay, 1énh doc mot dong vin ban vio bién ban ghi rec kiéu BankRec sé 12

with Rec do Readln(f, HoTen, SoTaiKhoan, SoTien)} ;
va nguoc lai, lénh ghi ndi dung bién ban ghi Rec 1&én mot dong van ban theo quy cdch da
néu sé la:

with Rec do Writeln({f, HoTen, ' ':21-Length(HoTen),

SoTaiKhoan: 6, SoTien:11:0);

Dudi day 1a hai chuong trinh minh hoa. Chuong trinh RecToText sé chuyén néi dung

mot file of BankRee sang file vin bin va chuong trinh TextToRac s& chuyén theo chidu
ngucgce lai.

Program RecToText;
{chuyén file of BankRec sang file van ban)

Type
BankRec = record
HoTen: string[20];
SoTaiKhoan: integer;
SoTien: real;
end ;
Var

BankFile: file of BankRec;
TextFile: text;

BankName, TextName: string;
Rec: BankRec;

Begin

Write({'Decc File of BankRee: ') ; Readln(BankNane)
Assign(BankFile, BankName}; Reset{BankFile)
Write('Ghi File Text: '); Readln(TextName) ;
Assign {TextFile, TextName), Rewrite(TextFile} .,
while not Eof {(BankFile) do
begin

Read {BankFile, Recg);

with Rec do

Writeln(TextFile, HoTen, ' ': 2l-Length{HoTen},
SoTaikKhcan: 6, SoTien:11:0);

end;
Close {(BankFile); Close{TextFile) ;
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End.

Program TextToRec:;

{chuyén file vin ban sang file of BankRec)

Type
BankRec = record
HeTen: string[20];
SoTaiKhoan: integer;
SoTien: real;
end;
Var

BankFile: file of BankRec;
TextFile: text;

BankName, TextName: string;
Rec: BankRec;

Begin
Write{'Deoc File Text: '}; Readln (TextName) ;
Assign{TextFile, TextName) ; Reset (TextFila) ;
Write ('Ghi File of BankRec: '} ; Readln{BankName) ;
Assign (BankFile, BankName) ; Rewrite (BankFile) ;
while not Eof (TextFile) do
begin

with Rec do

Readln (TextFile, Hoten, ScoTaiKhoan, SoTien) ;
Write (BankFile, Rec) ;
end ;

Close (BankFile}; Close{TextFile);
End.

Ban ciing c6 thé vi€t mot chuong trinh tuong ty nh GenFile dé sinh ngdu nhién mot
- file vin ban chita thong tin cdc tai khoan.

c. K¥ thuat tron file

Trong mot s tinh hudng file cin sap x€&p 1a rat 16n, khong thé dii nap vao bo nhé trong
ngay ca voi méang chi s6. Nhilng trudng hop nhu vay, ngudi ta phéi diing bo nhd ngoai dé
sap x€p (goi 12 sip x&p ngoai).

Phan nay théo luan thuit todn sip x&p nho tron file (merge-sort), 12 mét ky thuat
thutng dung hién nay dé thuc hién viéc sdp x€p ngoai déi véi nhimg file chi duge phép
truy cap tudn tr nhu file van ban (di nhién né ciing duge dung cho ca file dinh kiéu). Mbi
thanh phan cua file van ban & day, duge hidu 1a mét déng (Iuu trit mot ban ghi) theo quy
cdch di thao luan & muc trén. _

Gia thiét gid tri khéa 12 gid tri cha moét trudng ndo ddy cia thanh phén file va cin phai
sap x€p lai file nay theo thif ty ting dan cha khéa.
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Ta s goi mgt doan cua file 1a mot ddy dai nhat cdc thanh phan k& ti€p cla né ¢é gid tri
khéa ting dan. Mot file bat ky bao gi¥ ciing hinh thanh mdt céch ty nhién nhig doan
nhu vay. Néu file chi c6 mot dean thi ¢6 nghia 14 né da duge sap.

K§ thuat trén file doi héi phéi ¢6 hai file phu dé "nhap”. Xong cong viéc, céc file phu
nay c6 thé x6a di. Ky hiéu file cdn sap xép la £ va hai file phu la £1 va £2. Viéc sép xép
nho trén file duge hoan thanh sau nhiéu budc sap x&p. M6i bude sip xép gom hai giai
doan nhir sau:

Giui dogn 1. Chép luan phién cdc doan clla £ sang céc file £1 va £2 (doan thit nhit sang
£1, doan thit hai sang £2, doan thi ba sang £1, ...). Chd ¥ ring cdc doan dugc chép sang
cdc file £1 hodc £2 ¢6 thé dugc két hgp v6i nhau dé hinh thanh mot doan dai hon. Giai
doan | dugc goi la giai doan chia.

Giai doan 2. Tién hanh trén hai file £1 va £2 va ghi két qua trén vao £. Viéc tron duge
thuc hién theo timg doan: Poan thit nhit cha £1 uon véi doan thir nhit cha £2 dé duogc
moét doan cua £, doan tha hai cua £1 tron véi doan thit hai cia £2 dé duge mot doan tiép
theo clia £, ... Néu file nao hét trude thi cic doan con lai cna file kia s& duge chép nét
sang £. Vigc tron mot doan clia £1 vGi mot doan cha £2 dugce tién hanh nhu sau: So sanh
hai thanh phin dugc doc cua céc file £1 vA £2 ma ta ky hiéu tuong itng 12 Recl v Rec2
(chiing dugc bit ddu tit cdc thanh phén thit nhat). Néu khéa cha Rec1 nhd hon khéa cla
Rec2 thi Recl duge chép sang £ va Recl dugc chuyén dén thanh phan k€ tiép cua £1, trdi
lai Rec2 dugc chép sang £ vA Rec2 dugc chuyén dén thanh phin k€ tiép chia £2, ... Ci nhu
viy cho dén khi mot doan clia mot file (£1 hoac £2) duge chép hét, khi d6 nhitng thanh
phén con lai cia doan cia file kia s& dugc chép nét dé duge mot doan clia £, Giai doan 2
dugc goi la giai doun tron.

R& rang sau moi budc sip x€p, s doan ca file £ s& it di. Qua trinh s& két thic khi £
chi con mot doan, nghia 1a né da dugc sap. .

Gid thi€t thi tuc splitFile(f, £1, £2) thuc hién giai doan chia file £ sang céc file

£1, £2 va thl tuc MergeFile (f1, £2, £, NumSub) thuc hién gial doan tron cdc file £1,
£2 vio file £ v trd vé NumSub 13 s6 doan cha £ sau khi tron. Khi dé qua trinh sip xép £
nhd trén file duoc thuc hién nhu sau:

Repeat

SplitFile(f, £1, £2);

MergeFile(fl, £2, £, NumSub};
until NumSubk = 1;

Chuong trinh dudi day thuc hién viéc sdp xép nhd tron file doi véi file vin ban luu trik
cdc thi khoan ¢é cau tnic dong nhur dd mé ta trong phan trude. Cic thanh phan cua file
duoc sp xép tang din theo s6 1i khoan. Céc chi thich duge ghi trong chwong trinh.

Program Sort;
{sép x&p file tudn 1 nho tron file)
Type

BankRec = record
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HoTen: string[20];
SoTaiKhoan: integer;
SoTien: real;
aend;
var
£f: text;
name: string;

procedure ReadRec{var FromFile: text; var Rec: BankRec) ;
{doc mét thanh phén clia FromFite vao Rec)
begin

with Rec do Readln{(FromFile, HoTen, ScTaiKhoan, SoTien) ;
and; ’

procedure WriteRec{var ToFile: text; var Rec: BankRec);
{ghi Rec 1&én mét thanh phdn coa ToFile}

kagin
with Rec do Writeln(ToFile, HoTen, ' ':21- Length (HoTen),
ScoTaiKhcan:6, SoTien:11:0);
end;

procedure CopyRec(var FromFile, ToFile: text; var Rec: BankRec;
var Remain, EndSub: boolean) :

{chép mét thanh phén clia FromFile sang ToFile, thanh phdn duge chép 12 Rec. Sau khi chép xong thinh
phén ké ti€p dugc trd vé Rec, trang thdi con file duoc ra vé Remain, trang thii hét doan ducc tra vé
EndSub}
var temp: integer;
baegin

WriteRec (ToFile, Rec):

temp := Rec.SoTaiKhoan;

EndSub Eof (FromFile) ;

Remain := not EndSub;

if Remain then

begin
ReadRac (FromFile, Recg);
EndSub := Rec.SoTaiKhoan < temp;
end;
end;

procedure CopySubFile({var FromFile, ToFile: text; var Rec: BankRec;
var Remain: boolean) ;

{chép mot doan clia FromFile sang ToFile, bat ddu tir Rec. Sau khi chép xong thanh phdn ddu cta doan
k€ ti€p duge tra vé Rec, trang thdi con file duge tra vé Rernain }
var EndSub: bcolean;
begin

EndSub := false;

while not EndSub do

CopyRec (FromFile, ToFile, Rec, Remain, EndSub);
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end’;

procedure SplitFile({var FromFile, ToFilel, ToFile2: text);
{chia FromFile sang ToFilel vi ToFile2}
var FileNum: byte;
Remain: boolean;
Rec: BankRec;
begin
Rewrite (ToFilel); Rewrite{ToFile2); Reset(FromFile) ;
ReadRec (FromFile, Rec);
FileNum := 1;
Remain := true;
while Remain do
begin {chép luan phién cac dean cia FromFile sang ToFilel, ToFile2 cho dén hét FromFile}
if FileNum = 1 then
{chép mot doan cia FromFile sang ToFilel}
CopySubFile(FromFile, TcFilel, Rec, Remain)
else
{chép mdt doan cus FromPFile sang ToFile2 )
CopySubFile (FromFile, ToFileZ2, Rec, Remain) ;

FileNum := 3-FileNum;
end;
Close(ToFilel); Close(ToFile?); Close{FromFila) ;

end;

procedure MergeSubFile{var FromFilel, FromFileZ, ToFile: text;
var Recl, Rec2: BankRec,
var Remainl, RemainZ: boolean);
{tron mot doan cha FromFilel v6i mot doan cla FromFile2 dé duge mét doan clia ToFile, thinh phan
dédu cha cdc doan tuong tng 13 Recl, Rec2. Sau khi trén xong thanh phin ddu cha cac doan k& ti€p tuong
ing duge tra vé Recl, Rec2, trang thii cdn FromFilel duge 1ra v& Remainl, trang théi con FromFile2
duge trd vé Remain2
var EndSubl, EndSub2: boolean;
kegin
EndSubl := false; EndSub2 := falsse;
while not (EndSubl or EndSub2) do
{chép cdce thanh phdn cBa FromFilel va FromFile2 sang ToFile cho dén khi hét mét doan}
if Recl.SoTaiKhoan < RecZ.SoTaiKhoan then
{chép mot thanh phin cta FromFilel sang ToFile}
CopyRec (FromFilel, ToFile, Recl, Remainl, EndSubl)
else
{chép mat thanh phdn cba FromFife2 sang ToFile}
CopyRec (FromFile2, ToFile, RecZ, RemainZ, Endfubl) ;
if EndSubl then
{chép not doan clla FromFile2 sang ToFile )
CopySubFile (FromFile2, ToFile, Rec2, Remain2}
else

{chép not doan ciia FromFilel sang ToFile )
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CopySubFile (FromFilel, ToFile, Recl, Remainl);
end;

procedure MergeFile(var FromFilel, FromFile2, ToFile: text;
var NumSub: LongInt);
{ron FromFile 1v6i FromFile2 vao Tokile. Sau khi tron xong, s& doan ¢a ToFile duge trd v& NumSub |
var Remainl, Remain2: boolean;
Recl, Rec2: BankRec;
begin
Rewrite (ToFile), Reset(FromFilel) ; Reset(FromFile2) ;
ReadRec (FromFilel, Recl);
ReadRec (FromFileZ?, Rec?}:;
Remainl := true; Remain? := true;
NumsSub := 0;
while Remainl and Remain? do
begin {tron céc doan coa FromFilel va FromFile2 viio ToFile cho d&n khi hét mét file}
MergeSubFile {FromFilel, FromFileZ, ToFile,
Recl, Rec2, Remainl, Remain?Z2} ;
Inc (NumSub) ;
end; .
while Remainl do
begin {chép not cic doan cla FromFilel sang ToFile néu con}
CopySubFile (FromFilel, ToFile, Recl, Remainl);
Inc {(NumSub) ;
end;
while RemainZ? do
begin {chép ndt cic doan coa FromFile2 sang ToFile néu con )
CopySubFile(FromFile2, ToFile, Rec2, Remain2) ;
Inc (NumSub) ;
end;
Close (ToFile) ; Close(FromFilel); Close(FromFile?2) ;
end;

procedure MergeSort(var f: text);
{sép x&p file T ohd tron file )
var NumSub: LongInt;
fl, £2: text:
begin
{dang ky cdc file nhip}
Assign(fl, 'Templ'):
Assign(f2, 'Temp2'):;
tbat ddu tron )
repeat
SplitFile(f, f£f1, £2):
MergeFile(fl, £2, f, NumSub};
until NumSub = 1.
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{ x6a cic file nhap)
Erase(fl); Erasze{f2);

end;
Begin
Write{'Ten file can sap xep: '), Readln(name}:;
Assign(f, name);
Writeln({'Bat dau sap xep ...'),
MergeSort (£f) ;
Write('Da sap xep xong! An phim Enter de ket thuec ... '}:
Readln;
End.

Chuong irinh trén ¢6 thé ding dé sap x&p file dinh kiéu ¢é thanh phédn thude kicu
BankRec, trong d6 chi ¢én thay cédc thil tuc ReadRec, WriteRec bang cdc thil tuc chuin
Read, Write.

Pé minh hoa thuit iodn nay, ban ¢d thé cho chuong trinh trén chay thir véi mt file va
ghi nhéan céc k&l qua trung gian sau mdi 1dn chia, tron, Chang han file duge thir £ (14 file
viin ban duge chuyén tit {ile BANK.DAT) ban dau ¢6 ndi dung theo thit ty (d€ gon, chi
vidt céc gid tri khéa cta cdc thanh phén cla file, rong d6 cdce doan duge thé hién bang
nhing nhoém gach dudi):

£: 15941 2741 6916 15048 27425 24246 11871 29856 21688 10789
Sau ldn chia thit nhat cac file £1, £2 [a:

£1: 15941 24246 21688

£2: 2741 6916 19048 27425 11871 29856 10789
Sau 1dn 1ron th nhat file £ la:

£: 2741 6916 15941 19048 24246 27425 11871 21688 29856 10789
Sau 1an chia thit hai cdc tile £1, £2 la: '

£1: 2741 6916 15941 19048 24246 27425 10789

£2: 11871 21688 29856
Sau lan tron thit hai file £ la:

f: 2741 6916 11871 15941 15048 21688 24246 27425 29856 10789
Sau lan chia thif ba cdc file £1, £2 la:

£f1: 2741 6916 11871 15941 19048 21688 24246 27425 25856

£2: 10789
Sau an uron thi ba file £ la:

f: 2741 6916 10789 11871 15941 19048 21688 24246 27425 29856

Dén day file £ da duge sap.

Trudmg hop tdi nhal cha merge-sort xay ra khi cde khéa ¢6 thi ty nguge lai. €6 thé thay
ring trong truding hgp nay d€ sip x&p mot tile gdm n thanh phan, can doi ho log,n thao
tac chia va tron vA mdi khéa tong n thanh phén phai duge thir treng méi thao tic. Vi the
trong trudsng hop x&u nhat, va c6 thé chi ra rang trong trudng hop trung binh cling vay, do
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phitc tap cta (huat todn nay 13 O(n.log,n). Tuy nhién ciing can thiy ring merge-sort chim
hon nhiéu so véi quick-sort vi duge thuc hién & bo nhé ngoai.

L& tw nhién, k¥ thudt merge-sort cling ¢6 thé 4p dung dé sap x&p mot cau tric tudn tu
cla bo nhd trong (chang han danh sdch lien két). Mic dii c6 d6 phiic tap cling nhu quick-
sort nhung merge-sort kém hiéu qua vé khéng gian hon hén so véi cic phuong phédp sip
x€p noi tri khdc vi phai ding t6i ba danh sach (mét danh sach duoc sp x€p va hai danh
sdch nhap).

Trong nhiing tinh huéng cén tang t6c d¢ sip x&p cho cdc file dif licu 16n ma tinh frang
ban dau cla nhiing file nay khong t6t (cic doan dugc sap tu nhién qud ngan), ngudi ta
thuong dung bé nhé trong héd trg bang cich chép timg doan (cang dai cang tat) ¢ha file
Vao mang va sap xép cic doan ndy nhd cdc phuong phap sap x€p noi tri nhiam kéo dai cdc
doan dugc sap tu nhién cita file trude khi ding merge-sort.

d. Mot thi dv iing dung

Vi chi duge phép truy cap tudn tu, céc file van bén khé trdnh duge viée phai doc di doc
lai nhiéu 14n trong nhiing ing dung néu ching khong duge sip x&p. Didu nay lam cho rit
t6n thoi gian. Viée céc file tuan twr duge sdp x&p 1am giam nhe rit nhiéu cho cic thao tic
tim ki€ém. Du6i day xét mot ing dung ciia cic file tuén tu da sap that (v. D6 Ia viéc cap
nhat mét file chu (master file) tir mot file giao dich (transaction file).

Gia thiét file chii 1a mot file van bin, trong d6 méi dong 1a mot ban ghi luu trir s6 tién
glri ctia mot tiai khoan (theo cdu tric da mo A & nhimg phan trudc). Cit méi 14n cé moét tai
khoan dén giri hodc rit tién, mot ban ghi lai duoc néi vao file giao dich (ciing la file van
ban), dudi dang mot dong gdm hai trudng: s tai khoan v s& tién gui (hoac rit) tuong
ttng (quy udc néu s6 tién rit thi ghi s6 am). Can chi y ﬁhfmg dic diém sau cha dir licu:

* Trong file chu, hai dong khic nhau phai ¢6 s6 tai khoan khdc nhau nhung trong
file giao dich c6 thé xudt hien nhiéu dong cé ciing s6 tai khoan.

* Mot tai khoan trong file chli ¢6 thé khong c6 mat trong file giao dich nhung céc
tai khodn xudt hién trong file giao dich nhat thiét phai cé mit trong file chi.

Bai todn dit ra 12 phai tinh lai s tién con giti ciia méi tai khoan trong file chi dua trén
cdc s0 ligu ma file giao dich cung cap. Két qua ducc chép sang mot file chit méi cé cau
triic giong nhu ¢d.

Di nhién ¢ dly can gia thiét ring céc file dii 16n dé khong thé chép toan bo chiing vao
bo nhd trong roi dimg cic k¥ thuat tim ki€m noi tri d€ giai quyét.

Lai giai s€ dat hi¢u qua nhét khi hai file déu dugc sip x&p (ching han ting ddn) theo s6
tai khodn. Trong trudng hop nhu thé, ta cé mét thuat toan duyét céc file ding mét ldn dé
cap nhét cac dong cua file chu or cdc dong cia file giao dich. Céc budc ciia thuat todn nhur
sau;

Bude 1. Doc dong dau tién cua file chll vao bin ghi MasterRec va doc dong dau tién

cua file giao dich vio ban ghi Transrec.

Buéce 2. Bt trang thdi dimg 12 sai.
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Chimg no trang théi ditng cdn chua diing con lam:
- Néu céc s6 tai khoin clla MasterRec Vi TransRec 12 bang nhau thi thuc
hién:
¢ Cap nhat s6 tién clla MasterRec tir s6 ti€n clia TransRec.
» Néu di hét file giao dich thi dat trang thdi dimg 12 ding, trdi lai doc
tiép dong cia file giao dich vao TransRec.
- Néu tréi lai thi thuc hi¢n:
o Chép MasterRec sang file chii méi.
o Doc ti€p dong caa file chl vao MasterRac.
Buéc 3. Chép MasterRec sang file chi mdi.
Budc 4. Sao not cdc dong con lai clia file chi sang file chi méi.

Chuong trinh duéi day cap nhat file chii ¢6 tén 1A BANK.TXT tir file giao dich cé tén la
TRANS.TXT va ghi két qui di cap nhat 1én file chi méi c6 tén la NEWBANK.TXT. Dé
tién phét bidu, chuong trinh xay dung céc thil tyc doc/ghi mot dong clia céc file sang cic
ban ghi tuong ing.

Program UpdateFile;
Iype
BankRec

racord {ban ghi file chii}
HoTen: stringl[20];
SoTaiKhoan: integer;
SoTien: real;

and;

AcctRaec = racord |ban ghi file giao dich}
SoTaiKhoan: integer;
SoTien: real;

end;
Var

Mastar, Trans, NewMaster: text;

MasterRec: BankRac;

TransRac: AcctRec;

Stop: boolean;

procedura ReadMaster (var Rec: BankRac} ;
{doc mot ddng cla file chil vao ban ghi Rec}
begin
with Rec do
Readln (Master, HoTen, SoTaiKhoan, SoTiaen} ;
and;

procedure ReadTrans{var Rec: AcctRec);
{doc moOt ddng cla file giao dich vao ban ghi Rec}
bagin
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with ARec do

Readln{Trans, SoTaiKhoan, SoTien):;
end;

preocedure WriteNewMaster(var BRec: BankReac) ;
{ghibin ghi BRec lén mot ddng chu file chi mai)
begin
with BRec do
Writeln(NewMaster, Hoten, ' ': 21-Length{(HoTen) ,
SoTaikKhcan:6, SoTien:11:0);:
end ;

Begin

{dang k¥ va md cac file}

Assign{Master, 'BANK.TXT'):

Assign (Trans, 'TRANS.TXT!');

Assign{NewMaster,’' 'NEWBANK.TXT') ;

Reset (Master); Reset{Trans);

Rewrite (NewMaster) ;

ReadMaster (MasterRec); {docddng diu tién ¢la file chil vio ban ghi MasterRec}

ReadTrans (TransRec) ; {doc dong ddu tien cia file giao dich viio bin ghi TransRec)

{cap nbatcdc dong cha file chit tir cdc ddng cia file giao dich}

Stop := falsa;

while neot Stop do
if MasterRec. SoTaiKhoan = TransRec.SoTaiKhoan then {khéa tring nhau)
begin {cap chat ban phi MasterRec tir ban ghi TransRec}

MasterRec. ScoTien := MasterRec,SoTien+TransRec.SoTien:

if Eof (Trans) then Stop := true |hé file giao dich)

else ReadTrans{TransRec); {docddng Liép cia file piao dich vio TransRec!
end else {khdéakhac nhau}
begin

WriteNewMaster {MasterRec); {ghibin ghi MasterRec sang file chi mdi}
ReadMaster(MasterRec); [docdbag tiép cla file chit vio bin ghi MasterRec)
end;
WriteNewMaster{MasterRec); {ghibin ghi MasterRec sang file chii mai}
while not Eof (Master) de {saondtcdc dong cla file chi sang file chiy mdi)
begin
ReadMaster (MasterReac) ;
WriteNewMaster (MasterRec) ;
end;
{déng cic file)
Cleose (Master); Close(Trans); Close{NewMaster) ;

Write('Hoan tat viec cap nhat. An Enter de ket thue ... ')
Readln;

End.
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Trong chuong trinh trén, ¢6 thé thay cdc file van béan bang cc file dinh ki€u twong tng,
trong dé cdc 1énh doc, ghi mot dong cha file van ban duge thay bang cic 1énh doc, ghi |
mot thanh phin cha file dinh kiéu.

Dudi day 14 noi dung céc file duge thir:

BANK.TXT NEWBANK.TXT

Dinh van Truong 2741 50802942 Dinh van Truong 2741 50802942
Le huy Cuong "6916 52955174 Le huy Cucong 6916 87955174
Vu khac Binh 10788 68402739 Vu khac Binh 10789 103402739
Pham minh Thong 11871 77347024 Pham minh Thong 11871 77347024
Tran thi Thuy 15541 35061703 Tran thi Thuy 15941 35061703
Nguyen duc Kim 19048 54934497 Nguyen duc Kim 19048 74934497
Dang thu Mai 21688 20171410 Dang thu Mai 21688 20171410

Phan anh Nguyet 24246 49295776 Phan anh Nguyet 24246 61295776
" Doan thanh Lan 27425 495782573 Doan thanh Lan 27425 307B2573
Ho duy Hai 25856 6000716 Ho duy Hai 29856 56000716
TRANS.TXT
6916 20000000
6916 15000000
10789 35000000
159048 25000000
19048 -10000000
13048 5000000
24246 12000000
27425 -19000000
29856 20000000
29856 30000000

e. Cic file thiét bi

Ciéc thiét bi vao ra chuin cta DOS nhu ban phim, man hinh, mdy in dugc xem nhu
nhimg file van ban dic biét véi cic tén dugc quy dinh sin nhit CON (ban phim hodc man
hinh), PRN (mdy in). Vi thé c¢6 thé doc, ghi lén céc thiét b1 niy nhu nhilng file van ban
vdi céc ten quy dinh tuong img. Diéu nay gitp cho ngudi 1ap trinh khong phai vi€t nhitng
doan chuong trinh rigng dé€ xir ly viéc vao, ra céc thi€t bi khdc nhau.

Chéng han doan chuong trinh sau cho phép ngudi ding lya chon viéc k&t xuft ra man
hinh, mdy in hay file trén dia. Bién ch thudc Kifu byta ghi nhan sy lya chon theo quy
dinh: 1 - man hinh, 2 - mdy in, cdc gid i con lai - file wrén dia.

case ch of

1: name := 'CON';

2: name := 'PRN';

else Write('Tan file: '); Readln(nama);
end;

Assign(f, nama); Rewrite(f);

..................
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3.3. File khong dinh kiéu

a. Khai bao va cic thao tic co ban

File khong dinh kiéu 1a mot thiét k& dac biét clla Turbo Pascal, danh cho céc truy cép
trén file ma khong cén quan tam dén céc kiéu dit liéu (chang han trong c4c thao tic sao
chép hoic truyén dit liéu) nham ting tsc d¢ cho nhimg thao tdc nay. Turbo Pascal ding tix
khéa r11E d€ khai béo file khong dinh kiéu:

VAR

£: FI1E;

Chut ¥ rang, trong 1énh khai béo, khéng ¢6 dinh nghia kiéu thanh phan. Thuc chat file
khong dinh kiéu giéng nhu mot file dinh kiéu, trong d6 mdi thanh phin cha né 1a mot
- doan céc byte, do nguoi sir dung tw quy dinh d¢ dai méi khi ding. Viéc diing file khong
dinh ki€u ciing gidng nhu ding file dinh kiéu, ngoai trir ¢ khéc doi chiit vé cdc lénh mé
file va céc lénh doc, ghi.

Mg file khong dinh kiéu

Sau khi dang ky bién file £ v6i mot tén file bang thi tuc Assign, file khong dinh kiéu
duge md bing thi tuc Reset (d6i véi file di c6) hodc bang tht tuc Rewrite (d6i vé6i tao
file m&i) nhu mot file dinh kiéuy, nhung cdc thh tuc ndy cé thém mot tham sé thit hai kiéu
word, sau tham bién file, d€ x4c dinh do dai mot thanh phan (tinh theo s6 byte):

Reset(var f: file [; n: word]) ;

Rewrite(var £: fila [; n: word]) ;

Tham s6 thit hai 12 khéng bét butc, néu khéng diing n6 thi dé dai thanh phén duoc mic
dinh 1a 128. '

Tuy do dai thanh phdn 12 do ngudi sir dung quy dinh, nhung do méi thanh phén 1a mot
- don vi dich chuyén clia con trd file nén trong truong hop dé dai file khong chia hét cho do
dai thanh phdn, mot s6 byte thira & cudi file s& bi bd qua. Vi th€ 3¢ dam bdo viéc truy cap
dit li¢u duge trung thuc, d6 dai thanh phan phai 12 mot uée cha d¢ dai file. Dé diéu nay
khong phu thudc vao d6 dai file (12 gi4 tri khong biét truée), ngudi ta thudng mao file voi
d6 dai thanh phédn 14 1.

Doc file khong dinh kiéu

Khac véi file dinh kiéu, file khong dinh kiéu duoc doc theo timg khéi nhd thi tuc:

BlockRead (var f: file; var Buf; NumRec: word [ var NumRead: word]) ;
trong d6 £ 14 bién file khong dinh kiéu, Bug 13 mot bién kiéu bat ky, déng vai rd viing
dém chua dit li¢u duge doc tir file, NumRec 1a s6 thanh phén chi dinh cho viéc doc, cdn
tham bi€n NumRead néu dugc diing, s& ghi nhan sd thanh phén thuc su duoc doc.

Kich thudc clia Buf phai di chia dit lieu duge doc vao. N6 duge tinh bing NumRec
nhan v6i do dai cia moi thanh phan. Trong trudng hop khong c6 gi truc tric, NumRead
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lu6n bang NumRec, ngoai trir 14n doc cudi, NuamRead cé thé nhd hon (s6 cdc thanh phén
con lai). Cling vi vdy, ddu hiéu NumRead bing 0 thuong diing dé€ kiém tra viéc doc da hoan
thanh:
BlockRead{f, Buf, NumRec, NumRead) ;
while NumRead > 0 do
begin
{x1r Ly khai dir lidu duoc doc)

BlockRead(f, Buf, NumRec, NumRead) ;
and;

Ghi file khong dinh kiéu _

Gibng nhu doc, viéc ghi ra file khong dinh ki€u dugc tién hanh theo tirng khéi nho tha
tuc:

. BlockWrite{var f: file; var Buf; NumRec: word [; var NumWrite: word]):

trong d6 £ 1a bién file khong dinh ki€u, Bug 13 mot bi€n kiéu bat k¥, déng vai trd viing
dém chifa dit liéu s&€ duge ghi 1én file, NumRec 12 s thanh phén chi dinh cho viéc ghi, con
tham bién NumWrite né€u duge diing, s& ghi nhan s§ thanh phén thuc su dugc ghi. Néu
NunWrite nhd hon NumRec thi viée ghi ¢6 18i. _ .

Chuong trinh duét day sac chép mot file bdt ky sang file khdc. Cac file dirge kRai bdo
duéi dang khong dinh kiéu. D6 dai mé file duge chon 12 1. Viing dém dugc chon 13 mot
mang c6 kich thude 16 Kb (16384 byte). Viéc sao chép duge thuc hién trong mot vong
lap gém céc thao tic doc timg khdi clia file nguon réi chép kh6i durge doc sang file dich.
Cu6i chuong trinh c6 téng két s6 byte duoc sao chép dé kiém tra.

Program CopyFile;
Var
SourceFile, TargetFile: file;
SourceName, TargetName: string;
Buf: array[l..16384] of byte;
NumRead: word;
Count: LongInt:;
Begin _
Write({'Ten file nguon: '); Readln{SourceName) ;
Write('Ten file dich: '); Raadln (TargetName) ;
Assign(SourceFile, SourceName) ;
Reset (SourceFila, 1);
Assign(TargetFile, TargetName);
Rewrite{TargetFile, 1):
Count := 0;
BlocRead (SourceFile, Buf, 16384, NumRead) ;
while NumRead > 0 do
begin
BlockWrite (TargetFile, Buf, NumRead): [khQngkﬁnlwath
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Inc{Count, NumRead);
BlocRead (SourceFile, Buf, 16384, NumRead) ;

and;
Close(TargetFile); Clecse{SourceFila)
Writeln{'So byte da sao chep: ', Count);
Write('An Enter de ket thuc ... 7);
Raadln; .

End.

Ban c6 thé thir chuong trinh trén v6i d6 dai mé file 16n hon 1 va chii ¥ xem diéu gi ¢6,
thé xay ra. _

Mac dir vigc md file v6i do dai bang 1 dudng nhu 1am cho file duge truy cap khéong
khdc gi file of byte, nhung nh& céc thao tic doc, ghi timg khdi ma thdi gian truy cip
nhanh hon nhiéu. Ciing c6 thé thiy ring viéc truy cab cang nhanh néu kich thude ving
dém cang l6n.

File khong dinh kiéu cfing dugc truy cp truc ti€p giéng nhu file dinh kiéu nhé thi tuc
Seek. Cdc ham Filsize, FilePos dugc giif nguyén y nghia déi véi file khong dinh kiéu.

3.4. Xar Iy 16i vao/ra

Théng thudng khi gap 161 vao/ra vdi file, chuong trinh s& bi dimg. D€ ngudi ding chi
dong xir 1y 16i loai nay, Turbo Pascal x4y dung him 1OResult, trd vé& mot s8 nguyén, cho
biét trang thdi ciia thao tdc vao/ra. Néu gid tri tra vé clia hAm khdc O thi cé nghia viéc
vao/ra gip 16i. Trudc khi ddng ToResult cdn phai tét ch€ do kiém tra vio/ra bing c4ch
ding dinh huéng bién dich {81-} (ngdm dinh {$1+}). Thong thudng IoResult ding dé
kiém tra 18i mé& file bing Reset khi tén file khéng tim thay Thi du duéi day xdc dinh su

c6 mat cua file trude khi truy cap:
{$1-}
Reset (f) ;
{$I+}
If IOResult <> 0 then
Writeln({'File not found')
else {truy cap file}

Thi du duéi day m& mot file dinh kléu dé nap thém cdc ban gh1 néu file da cé thi ghi

bd sung, néu file chua ¢6 thi tao file méi:
{$I-} '
Ragat (f) ;
{$I+)
If IOResult <> 0 then [tac file méi)
Rewrite (£}
elsa {dinh vi déd cudi file}
Saek (f, FileSiza{f):
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Thi du duéi day héi lai trude khi quyét dinh ghi d& 1&n mét file di c6:
{$1-}
Rasaet {f} ;
($I+}
If IOResult = O then
begin
Write('File da co! Co ghi de khong (y/n)? '}:
Readln{ans} ;
if ans = 'n' then exit;
end;
Rewrite (f);

Gia tri trd v€ cla IOResult trong trudng hop cd 16i khd da dang, né tiy thudc vao 1di
goi cdc thi tuc vao/ra trude dé. Dudi day 13 mot s6 gid tri tra vé (khic 0) thudng gap clia
ICResult:

2 File not found Khéng tim thay file

3 Path not found Khéng tim thdy duong din
4 Too many open files M@ qud nhiéu file
5 File access denied File khong thé tham nhap

3.5, Mét s thao tic khac

Ngoai céc thao tac trén céc file dif liéu, Turbo Pascal con xay dung mét sé thao tic trén
cdc file theo nghia h¢ théng. Mot s8 cidc ham, tha tuc duge x4y dung trong unit Dos sé
duoce gidi thiéu trong chuong tuong ing. Dudi day 12 mot sd thii tuc duge x4y dung trong
unit System, cho phép xéa hodc déi ten mot file bat k¥ (giong nhu céc 1énh néi tri DEL
va REN ctia DOS).

procadure Erasa({var £);

s& xéa file £ trén dia. O day, £ 1a bién file bat ky, da dugc dang ky vdi mot tén file trén
dia va phai & trong trang thai khong duoc mé.

procedure Rename (var £; NewName: string);
s€ dat tén file moi NewName cho file £. Ciing gidng nhu trén, £ 14 bién file bat ky, da duoc
dang ky v6i mot tén file trén dia va phai o trong trang thdi khéng duoc mé.

Chéng han sau khi cap nhat lai file tai khoan BANK.TXT va ghi sang file tai khoan méi
NEWBANK.TXT (xem chuong trinh UpdateFile & phidn trén), néu khong cin giit néi
dung file cii, ban c6 thé d8i NEWBANK.TXT thanh BANK.TXT nhu sau:

Asgign(f, 'BANK.TXT');

Erase(f) ;

Assign(f, 'NEWBANK.TXT'};

Rename (£, 'BANK.TXT');

Thi du dudi déy x6a mot s§ céc file trong mot danh sich file. NunFile 14 s& céc file
trong danh sich, Name[4i] 12 tén file th i clia danh sdch, Delete[i] 12 bién logic ghi
nhén trang thdi cdn xda cia file thi i:
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for i := 1 to NumFile do

if Deleta[i] than

bagin

Assign(f, Name[il):;
Erasa(f) ;

and;

Néu x6a mot file khong c6, hoic déi ten file bang mot tén da c6, thi hé thong s& bdo 16i
va dimg chuong trinh. C6 thé biy nhiing 18i niy bing cich ding dinh huéng bién dich
{$1-} va goi hAm Io0Result. Thi du dudi day x4y dung him RenResult, déi file cé tén 12
OldName sang tén mdi 1a NewName va trd vé mot s6 nguyén nhim thong bio két qua. Ham
trad vé 0 néu khong c6 13i, tra vé 1 néu khong thdy file cé tén OlName, tra vé 2 néu file cé
1én NewNama di c6, c4c 16i con lai, ham trd vé 3:

function RenResult (OldName, NewName: string) : integer;

var f: file;

begin

Assign (f, Oldnamae) ;
{$1-}

Renama (£, Newnanma) ;
{8I+1}

case IQRasult of

0: RenRasult := 0;
2: RenReasult := 1;
5: RenResult := 2;
alse
RenResult := 3;
aend;

and;
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QUAN LY BO NHO

Mot trong nhimg khia canh cta lap trinh 13 phai chd ¥ dén viéc dung bd nhd. Kheéo thu
x&p bo nhé diing trong chuong trinh, ban ¢é thé khai thic t6i da ving nhd ma h¢ théng
cho phép ciing nhu tang t6c do truy cap dir liéu ciia chuong trinh. Chuong nay nham thao
luan mét s6 cach thitc ma bo nhd duge hé théng cung c¢ip cho chuong trinh ciing nhu mot
vai k¥ thuat truy cap chiing. Céc bién, ham, thi tuc chudn gidi thiéu trong churong nay déu
duoc dinh nghia trong unit System. '

- 1. B6 nhé trong

1.1. Mach flip-flop .
Mach flip-flop 1a thiét bi dién tir ¢6 thé chira mot trong hai mic dién the cao va thép
tuong \ing vé6i hai gid tri 16gic 1 va 0. Noi dung cha mach flip-flop goi la bit. Tap hop 8
mach flip-flop tao thinh mot 6 nhé bén trong mdy tinh, goi 1a mot byte. Nhur vay mét byte
¢6 thé biéu dién 256 gia tri khic nhau. Dung luong bo nhé ciia mdy tinh duge do bdi s6

lugng cédc 6 nhé cua nd.

1.2. Segment va offset

Dé quén 1y céc 6 nhé cdn phéi dénh céc dia chi cho chiing. Vi gid tri dia chi khong vuot
qué 16 bit nén ngudi ta chia cdc 6 nhd thanh titng doan, méi doan gém 2'° = 65536 6 (64
Kb). Cic doan dugce phan biét véi nhau bdi dia chi doan, goi 1a segment. Cic 6 trong mot
“doan dugc phén biét v6i nhau béi dia chi trong déi so voi 6 ddu cta doan (duoc ddnh bit
déu tir 0), goi 12 offset. Nhu vy dia chi clia mot 6 nhd bao gém hai thanh phén: dia chi
doan (segment) va dia chi twong doéi (offset).

Khi cung cdp mot viing nhé cho mét déi tugng (bi¢n, ham, tha twe), bao gio he thdng
cling cung cdp mot viing gém céc 6 nhé lién tyc, bit ddu tir mot 6 ndo ddy. Vi thé, ngudi
ta coi dia chi ciia mot viing nhd 1a dia chi clia 6 déu tién thuoc viing va kich thude mot
vung nhé dwoc cdp phét khéng bao gidy vurgt qué kich thuée mot doan (64 Kb). Trong cdc
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tai liéu, gid tri dia chi thuomg duoc viét & hé hexa. Trong Turbo Pascal, méi khi c4n chi 16
timg thanh phan, gid tri dia chi dugc viét dugi dang segment:offset. Thi du $0001 $0010
mo ta mot dia chi cé segment 12 0001h vi offset 12 0010h.

Dé 14y céc gid tri segment va offset, Turbo Pascal cung cdp hai ham chuin seg(x) :
word Va Ofs (x) : word. Him Seq(x) trd lai gid tri segment va ham ofs (x) tra lai offset
clia viing nhé cap phat cho déi tuong x (x c¢6 thé 12 bién, ham hoic thi tac). Thi du dudi

day dva ra man hinh céc gid tri dia chi ma h¢ thong d3 cdp phat:
Program Thidu;
Var x: integer;

procedure Test;

begin
Writeln({'Day la thu tuc Test') ;
aend;
Bagin
Writeln({'Dia chi cap cho thu tuc Test la ',
Seg(Test), ':', Cfs (Test)) ;
Writeln('Dia chi cap cho bien x la ',
Seg(x), ':', Ofs(x));
Readln;
End.

3. Cap phit bo nho
Du0'1 day la ban do6 cdp phdt viing nhé co s& (640Kb) cho mét chuong trinh EXE khi

dugc nap (khong ké phan danh cho DOS). Thit tw trinh bay theo chiéu tir dia chi thap dén
dia chi cao:

cao

Heap

Stack segment

Data segment

Code segment

Program segment prefix thap
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Program segment prefix: Gém 256 byte dé danh lai cdc dia chi ciia cic bign, ham, thii
tuc trong chuong trinh. Pia chi doan cia viing nay dugc luu trong bién PrefixSeg.

Code segment. Bao gobm doan chita mi cla chuong trinh chinh va céc doan chita mi
clia cdc don vi chuong trinh (unir) lién két véi chuong trinh chinh (méi doan c6 thé 64 Kb
vi thé tong lai ¢ thé rit 16n). Dia chi doan cia viing nay duwge luu trong thanh ghi CS va
duqctﬁivébaihﬁHICSeg: word,

Data segment: 12 doan luu cic bién chung va cic khai bdo hing, kiéu ctia chuong trinh
chinh. Pia chi doan clia viing nay dugc luu trong thanh ghi DS va duge tra vé boi ham
DSeg: word. Viéc cdp phit duge thuc hién trude khi thi hanh cdc 1énh cta chuong trinh
va khéng thay d6i trong suét qud trinh chay chuong trinh. Néu téng s céc bién cha
chuong trinh chinh vugt quéd 64 kb thi s& gap 16i Too many variables khi bién dich. Pé
khic phuc 16i ndy, ngudi ta thudng diing mot s6 cach:

e Chi giit lai nhitng bién chung that cin thiét, cdc bién khic dua vao cic chuong
trinh con tuong tng.
= Xin cdp phdt dong thay vi cap phat tinh.

Stack segment: Viing nhd nay liru cdc bi€n rieng cling nhur cdc mi 1énh cha céc chuong
trinh con va dugc thdo g& theo quy tic LIFO (last in first out - vio sau ra trieée). Dia chi
doan cha né duge luu trong thanh ghi SS va duge trd v& bdi him sseq: word. Dinh cla
stack duoc phat trién theo mét chéng hudng xudng va dia chi tuong déi cta né duoe cho
bdi ham sPtr: word. Viéc cap phét duge thuc hién méi khi gap 101 goi chuong trinh con
va duge thu héi khi chuong trinh con két thic. Léi Stack overflow error (tran stack) sé&
dugc phét hién trong qué trinh chay chuong trinh khi khong dit cung c4p stack cho 16i goi
chuong trinh con. Léi nay thudmg gap khi dung cdc chirong trinh con dé quy, trong dé
xudt hién 15t goi 16ng nhau qué dai. Vi vay, dé nang cao hi¢u qua khi dung stack, nhat 1a
khi c6 chuong trinh con dé quy, ban c4n luu ¥ mét s6 diém:

e Trong chuong trinh con dé quy ¢6 ging khong ding cédc bién riéng cting nhir
céc tham tri cé kich thuée 16n va phai ddm bao c6 diém dimg.

e Tang kich thuéc stack dén gidi han cho phép. Mac di doan stack c6 thé 1én t6i
64 Kb nhung hé théng ngdm dinh chi cung cdp 16Kb stack cho chuong trinh.
Ban ¢6 thé can thiép gid tri nay bang cdch diing dinh huéng chuong trinh dich
{$M StackSize, HeapMin, HeapMax) dé thay déi lai gid tri stacksize cho
pht hop.

Heap: Day 13 viing nhé con lai, goi 14 ving tu do. Pinh clia né durge phét trién theo mot
chong hudng lén va ¢ dia chi luu tai bi€n con trd HeapPtr. Viing nay dugc dung khi cdp
phét dong, s& dugc gidi thiéu trong chuong ké tiép.

Thi du dudi day minh hoa viéc cdp phdt b nhé cho mdt chuong trinh:

Program Demo;
Var a, k: integer;
b: array[l..5] of integer;
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procedura WriteHexWord(w: word):

const

HexChars: array [0..S8F] of Char =

'0123456789ABCDEF ' ;
begin
Write('$', HexChars[Hi {w)
HexChars[Hi (w)
HexChars [Lo (w)
HexChars [Lo (w)
and ; .

procedure Teast;
var a: ShortlInt;

b: LongInt;
begin

Writeln{'Hien dang ¢ trong thu tuc Test');
Write(' Dia chi cua bien rieng a la ') ;

WriteHexWbrd(Ség(a));

shr
and
shr
and

4],
$F1,
4],
5F]) ;

Write(':'); WriteHexWord{(0fs{a)):

Writeln;

Write(' Dia chi cua bien rieng b la ') ;-

WriteHaxWord (Seg (b)) :

Write(':'); WriteHexWord(Qfs(b)):;

Writeln;

Write(' Dia chi cua dinh stack la

WriteHexWord (Sseg) ;

Writa(':"'); WriteHexWord(SPtr) ;

Writeln;

Writeln('An phim Enter de wve chuong trinh chinh

Readln;

end;

Begin

Writeln{'Cac chi tiet ky thuat cua chuong trinh:');
Write(' Program segment prefix:

WriteHexWord (PrefixSeq) ;
Writeln;
Write(' Code segment: ');

WriteHexWord (CSeg) ;
Writeln;

Write(' Data segment: ');
WriteHexWord (DSeqg) ;
Writeln;:

Write{' Stack segment: '};
WriteHexWord (SSeg) ;
Writeln;

Write(' Dia chi cua bien chung a la ');

r);

L
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WriteHexWord(Seg({a)):
Write{':'}; WriteHexWord(Ofs{a)):

Writeln;
for k := 1 to 5 do
begin
Write{' Dia chi cua bien chung b[', k, '] la '};
WriteHexWord(Seg(bl[k])};
Write{':'); WriteHexWord{(Cfs(bl[k]}):
Writeln;
end;
Writeln('Trucc khi wvaoc thu tuc Test');
Write(' Dia chi cua dinh stack la '};
WriteHexWord (Sseg) ;
Write(':'); WriteHexWbrd(SPtr);
Writeln;
Writeln{'An phim Enter de vao thu tuc Test ...');
Readln;
Test;

Writeln{'Sau khi ra khoi thu tuc Test');
Write(' Dia chi cua dinh stack la '});

WriteHexWord(Sseqg) ;

Write{':'}; WriteHexWord(SPtr);

Writeln;

Writeln('An phim Entar de ket thuc ...');

Readln; .
End.

Chu ¥ khai thac cdc khia canh sau day trong thi du:
| o Thit tuc WriteHexWord (w: word) dung dé viér mot gifl tri word trong h¢ hexa.
o (Cic bién chung dugc cdp phét trong viing data.
o Cic bi€n rieng dugc c¢dp phat trong vung stack.
e Dinh stack tao thanh mot chéng huéng xudéng va dugc thdo g& theo quy tic LIFO.
e Cic thanh phin ctia mot mang dugc cip phét trong mot viing lien tyc. '

2. Cac mang Mem

Turbo Pascal cung c&p cidc méang chuin Mem, MemW, MenL dé truy cap truc ti€p cic o
nhd. Ming Men truy cip 1 6 (kiéu Byte), mang Memw truy cap 2 6 (ki€u Wword) va mang
MenmL truy cip 4 6 (kiéu LongInt). Cdc gid tri chi s6 trong cdc mang nay la cdc dia chi
(gbém ca segment vi offset) clia viing cén truy cap va duge vi€t dusi dang day di ca hai
thanh phdn nhu di néu. Ching han c6 thé truy cap 6 nhd cé dia chi 0001h (segment),

0010k (offset) bing viéc 14y ra (hodc gédn lai) Mem[$0001: $0010] nhu 1 byte.

Nh& cdc mang Mem, ta ¢6 thé truy cap bt ciif ving nhé ndo. Tuy nhién diéu nay cin
than trong vi c6 thé 1am hong cdc théng tin hé thong. Tot nhét chi truy cap ving nhé nao
ma da biét 16 ¥ nghia dit lieu chira trong né.
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Program Thidu;
Var s: string;
k: byte;
segment, coffset: word;

Begin
segment := Seg(s); offset := 0fs(s);
s := 'ABCDEFGHIT';
for k 1= 1 to 9 do
begin

Mem [segment:cffset] := k;
Writeln(s)
end;
Readln;
End.

Thi du trén truy cap vao 6 ddu cua ving nhé luu trit xan ky v s qua thanh phin
Men[segment:offset] cla mang Mem, Vi thé ¢6 thé thay déi lai d6 dai clia s qua viee gan
lai gid tri cho thanh phin nay,

Thi du duéi day truy cap vao viing quan 1y man hinh vin bén, vung nay duge goi la
Video Ram, cé dia chi doan 1a B800 va bt dau tir dia chi tuong d6i 0. Ving nay gém
4000 byte, trong dé méi cum 2 byte luu trit mot k¥ tu trén man hinh goém byte thip luu
ma cha ky tu va byte cao Iuu thudc tinh mau ctia ky tu d6 (4 bit thap cho méu chit va 4 bit
cao cho mau nén). Nhu th€ ving Video Ram gém 2000 ky tu (ké ca thudc tinh mau),
phan thanh 80 cot va 25 dong. Hai byte ddu tién (c6 dia chi offset O vi 1) biéu dién ky tu
dong 1 c6t 1, hai byte k& ti€p bi€u dién ky tu ddng 1, cot 2, ..., hai byte cusi cung (¢6 dia
chi offset 3998 va 3999) biéu dién ky tr dong 23, cot 80. Vlec truy cdp vao nhing byte
nay s€ tdc dong tric ti€p dén man hinh ciia hé théng.

- Program EmptyScr;
var k: integer;
Begin

for k := 0 to 3999 do Mem[S5BB00:k} := 0
End.

Chuong trinh trén dat tat cd 4000 byte trong viing Video Ram béng 0, vi thé sau khi
thye hién chuong trinh, ta nhan duge mot man hinh réng (khong c¢é gi thé hién trén man
hinh), thdm chi sau dé ding céc iénh thong bao (mién la nhitng 1énh ndy chi gir cac ky tu
1én man hinh, khéng dung dén thudc tinh mau), ta cling khong nhin thdy gi trén man hinh
-vi mau chit va mu nén tai moi vi tri da duge dit bang 0.

Chuong trinh duéi day dat lai cdc 6 chia thude tinh mau cia viing Video Ram bing 7
(nghia & méu chit trang, mdu nén den), cdc 6 con lai (chita ky tu) khong thay déi. Vi thé
cdc ky tu hién ¢6 trong viing Video Ram lai dugc nhin thay trén man hinh:

Program DefaultScr;
~var k: integar:
Begin
for X := 0 to 1999 do Mem[$BBOO:2%k+1] := 7;
End.
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Bang cdch tinh todn vi tri cdc 6 nhé tuong ting, thi tuc duéi day gl xau ky wr s lén
man hinh tai c6t x, dong y:
procedure WriteString(x, y: integer; s: string):
var i, k: integer;

begin

k = {y-1)*80+x-1;

for 1 := 1 to length(s) do Mem[$B800:2% (i-1)+2%*k] := Ord{(s[i]):
end;

Cac mang Mem con dugc ding dé tich céc byte hodc cdc word chia mot viing dit lieu
nham nghién ctiu cic kiéu dif liéu khdc nhau. Chéng han dé truy cap céc byte thip va cao
cua bién x Kiéu integer (hay word), ta c6 thé ding Mem[seg (x) : of s (x} ] (byte thdp) va
Mem[seg (x) :ofs (x) +1] {(byte Céo) thay cho cdc him chuin Lo (x) va Hi (x) (Lo (x) tra
lai byte thap, Hi (x)trd lai byte cao) ma hé théng di xay dung. Ciing nhu vay, ta c6 thé
truy cap word thdp clia bién x ki€u LongInt bing MemW[seq (x) : ofs (x) ] v word cao
clia nd bﬁl‘lg MenW[seg(x) :ofs (x)}+2].

3. Bién tuyét doi

Turbo Pascal con thiét k& mot kiéu bién déc biét, cho phép truy cip vao mot dia chi xé4c
dinh trudc goi 1a bién myér dsi. Lo khai bdo bién myét d6i nhu sau:
VAR

VarName: DataType ABSOLUTE Address;
trong d6 varNare 12 tén bi€n tuyét d6i, DataType la kiéu dit liéu, ABsoLUTE 13 tir khéa va
Address la dia chi c6 mét trong hai dang: Hodc cé dang segment:offset hodc 13 mot tén
bi€n da dugc khai bio trudc. '

Lénh khai bdo bi€n tuyét d6i khong dén dén viéc cép phdt bo nhé vi né chi "nhiing”
~ bi€n tuyét d6i vao dia chi dd chi dinh. Nha bién tuyét déi, ta c6 thé truy cap vao mdt vimg
nh¢ theo ki€u dit liéu da khai bao. Nhu vay, viéc ding bién tuyét dsi ciing giong nhu viec
dung cdc mang Mem, nhung v€ kiéu dit liéu né linh dong hon vi ¢6 thé khai bdo kiéu dit
liéu theo ¥ mudn.
var

s: string;

" b: array([0..255] of byte absolute s;

Thi du trén khai bdo hai bién s va b, trong d6 b 1a bién tuyét d6i duge "nhiing" vio dia
chi clia s. Vi kich thuéc s va b 12 nhu nhau nén thyc chdt ching quén 1y cling moét viing
nhd miéc du chiing truy cp theo céc kiéu dit lieu khdc nhau. Bién tuyét d6i b 13 hinh anh
d6i kiéu dir lieu clia xau s sang céc byte: b[0] 12 dd dai cha s, b[i] (1=1,2,..)1lama
cha ky tu s(i]. Viéc thao tdc trén b ciing chinh 14 viéc thao téc trén s. Chéang han, cé thé
déi tat ca cic chit cdi in trong s thanh céc chit cdi thuong tuong iing (cac ky tu khéc giir
nguyén) bang cach chi bién déi trén b (gia thiét i 1a bién nguyén di khai bio):

for i := 1 to b[0] do
if b[i}l in [65..90] then b[i] := b[i]+32;
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Khai bdo duéi day, "nhing" méang scrii, 31 kiéu word (1 < i <25, 1 < 3 < 80) vao
ving Video Ram. Khi d6 scr[i, 31 chinh la n6i dung dong i, cot 5 cha man hinh, trong
dé byte thap la ky tu, byte cao 1a thuoc tinh mau:
var .

Scr: array{l..25, 1..80] of word absclute SB800:0;

Véi khai bio nay, ta c6 thé giti ky tu < 1én man hinh tai dong i, cot 5 v6i mau chit t v
méu nén b bang phép gan:

Scr[i, j] := Ord(c)+256% (t+16+*b) ;

M¢t dia chi khic ¢6 ich cho viéc tinh thoi gian thue hién mot doan chuong trinh. D6 1
4 byte dudi dang mét LongInt bat ddu tir dia chi doan 0 va dia chi twong doi 46C. Noi
dung cua 4 byte nay ghi nhan thoi diém hién tai cia ddng hé may. Ban c6 thé 14y gid tri
nay tir mot bién Tcurr (Ki€u LongInt) "nhing"” vio dia chi da neu. Bing cdch cat thai
~ diém ban ddu vio bién Toegin (Kiéu LongInt) ban tinh duoc khoang th&i gian thuc hién
doan chuong trinh la hiéu s6 Teurr-Tbegin (tinh theo nhip déng hé). DE déi ra gidy (gin
ding), ban lay hi¢u s6 nay chia cho 18.2. Duéi day 13 mé hinh tinh khoang thai gian thuc
hién mot doan chuong trinh:

Var Tbegin: LongInt;
Tcurr: Longlnt absolute 0:8§46C;
Begin

Thegin := Tcurr; {ghinhan thdi diém bit ddu)

{thyc hién doan chuong trinh} -

Writeln('Thoi gian thuc hien: °

(Tcurr-Tbhegin} /18.2:1:2, '(sec)'); [ddira giay, lay 2 5318}

End.

~ Trong thi du trén c6 thé thay bién Teurr bing thanh phin MenL[0:$46C] clia mang
MemL

4. Mot s6 ham va thu tuc lién quan

Turbo Pascal xay dung moét s6 ham va thii tuc chudn, lién quan dén viéc xir 1¥ bo nhé.
Diing cdc ham va tha tuc nay, ban ¢6 thé phat trién thanh nhitng thur vién ¢é ich.

4.1. HAm sizeOf (x) : word, tra 1E_1i kich thude cua x (tinh theo byte), x c6 thé 1a tén bién
hay tén ki€u. Ham thudng duge diing dé x4c dinh kich thuée viing nhé trude khi truy cap
hay cap phat, gid tri ciia né duge tinh dua trén cdu triic cua kiéu di khai bao. Thi du, néu
x 1a integer thi gid tri chia ham 1a 2, n€u x 14 string thi gid tri cda ham [4 256, néu x la
mang 2 chiéu véi cdc thanh phan ki€u zeal thi gid tri cha hdm dugc tinh theo cong thic
6xmxn, trong d6 m va n tuong tng la s6 gi4 tri ctia cic mién chi s6.
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4.2. Tham bién khong dinh kiéu

Turbo Pascal cho phép x4y dung cac chuong trinh con véi nhitng tham bié€n khong dinh
kiéu trong céc thao tic truy cap ving nhé ma khong quan tam dén kiéu dit liéu (ching han
khoi tao gid tri, sao chép, hodc hodn chuyén dit liéu). Diéu ndy lam ting t6c do truy cép
dit liéu cta chuong trinh. Céc tham bién khong kiéu trong chuong trinh con duoc khai bao
sau tir khéa VAR va khéng cé tén kiéu dit liéu kém theo.

Vi cdc tham bién khong dinh kiéu chi x4c dinh dia chi khi dvoc truyén ma khéng cé
thong tin vé kich thude viing nhé, nén cdc tham bién ndy cidn dugc ding kém theo céc
tham s& xdc dinh nhitng kich thudc tuong tng.”

Duéi day 14 mot s6 thi tuc chudn ciia Turbo Pascal 1am viéc trén cdc viing nhd, trong
dé c6 cdc tham bién khong dinh ki€u dé xdc dinh dia chi ciia cac viing nay. Mot tham tri
ki€u word duge ding kém dé€ xdc dinh kich thudc.

4.3. Thu tuc PillChar(var x; size: word; value: byte)}: Dién dﬁy mot vung nhé
b3t ddu tir 6 ddu tien cép cho x, $6 6 duge dién 13 size, gid tri di€n cho moi 6 12 value.
Thi du, vdi x [ mét bi€n string, 10i goi FillChar(x, SizeOf (x), 65) s& tao ra xau x
gom 65 chir cdi A. Thong thudng gia tri sizeof (x) s& dugc truyén cho tham tri size. Khi
dé th tuc Fillchar duge dung dé khdi gan gid tri ban ddu cho moi loai bi€n. Chang han
101 goi FillChar(x, SizeOf(x), 0) s& khdi gdn tdt ca cac byte clia x bing 0. Trong
trudmg hgp nay, néu x 12 x4u thi x s& dugc khéi gén réng, x 13 mang s6 thi moi thanh phén
cta nd duoc khai gdn 0, néu x 1a mang légic thi moi thanh phén cba né s& duge khai gén
False. RO rang viéc gin bang Fillchar nhu vay s& hiéu qua hon nhiéu so véi viée phai
gan timg thanh phin cda x, nhit 14 khi x cé kich thuée 16n. Ngoai ra, dé€ tién cho ngudi
diing, thil tuc FillChar con cho phép tham tri value cd thé thudc kiéu chax hoac kiéu
boolean. Lic d6, thil tuc s& déi gid tri nay mot cdch twong thich sang gi4 tri byte tuong
ing. Thi du 10i goi FillChar(x, SizeOf(x), False) & dugc chuyén sang 1&i goi
FillChar(x, SizeOf(x), 0), cdn 10i goi FillChar(x, SizeOf(x), 'A') s& dioc
chuyén sang 19 goi FillChar (x, SizeOf(x), 65).

Chuong trinh 1am rdng man hinh & trén (xem 2) ¢6 thé viét lai bing viéc ding thil tuc
FillcChar thay cho viéc gin timg byte:
Program EmptyScr:
var b: byte absolute $B800:0;
Begin
FillChar{k, 4000, 0);
End,. ;

4.4. Thu tuc Move(var x, y; size: word): Sao chép dif liu thuoc viing nhd cé dia
chi clia x sang viing nhé ¢6 dia chi cla y, s6 lugng cdc 6 duge sao chép cho bdi tham tri
size. Sau 101 goi thi tuc nay, size 6 ddu tién cla y s& ¢6 ndi dung giéng hét size O ddu
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tién cua x. Cin than trong khi diing tht tuc nay vi viéc ghi chéng dit lieu khong dugc
kiém tra. Mot cdch an toan 13 diing sizeof dé x4c dinh size.

C6 thé coi thi tuc Move 1a khdi quat héa clia phép gén gid tri giita hai bién, trong dé
khong quan tam dén kiéu dit liéu. Diing Move, ta c6 thé gin nhimg gid tri khéc kiéu cho
nhau (thyc chat 13 tuong thich kiéu). Ching han mot mang gém 4 k¢ tr ¢6 thé xem 12
tuong thich ki€u véi mét Longint, ching c6 thé gin gid tri cho nhau qua thii tuc Move
nhu trong thi du sauw: '

Var

a: array([l..4] of char;

b: LongInt;

i: integer;

Begin
for i (= 1 to 4 do ali] := Chr(i+64); {a=ABCD}
Move{a, b, SizeOf(a)): {sao chép a sang b}
Writeln{('b = ', b); (b=1145258561}
Readln;

End.

Trong nhiéu thuat todn, cdn thuc hién viéc déi gia tri gifta hai bién. Truéc day, thi tuc
ndy duge thue hién bdi cdc phép gén, vi thé cdc thi tue ddi gid tri chi duge x4y dung riéng
cho timg kiéu dit lieu, khong thé 14y thi tuc déi gid tri kiéu nay dung cho viéc déi gid tri
kiéu khdc mac di ban chét cha viéc déi 1a nhu nhau. Diing thii tuc Move thay cho phép
gén, 1a ¢6 thé xay dung thii tuc déi gid tri cho moi kiéu bién:
procedure Swapval({var x, y; size: word):

var
temp: array[l..10000] of byte;
begin
Move {x, temp, size); {thay cho temp := x}
Movely, x, size); {thay cho x := y}
Move (tenp, y, size); {thay cho y := temp}
end;

Ldi goi swapval(x, y, SizeOf(x)) s& déi gid tri cla hai bi€n x vd y cho nhau,
khéng phu thudc vio kiéu ctia bién. Thil tuc swapval dugc xay dung véi cdc tham bién x
va y khong dinh kiéu dé c6 thé diing cho bat cit ki€u nao, tham tri size trong thi tuc la
cén thi€t, né xac dinh s6 & dugc ddi. Vi nhilg bién cu thé, size s& nhan gia tri tir ham
sizeof. Trong thil tuc, bién trung gian temp duge ding dé luu gid tri khi hodn chuyén, vi
theé né c6 thé 1a bat cif kiéu gi mién Ia ¢6 kich thude khong dudi kich thude cia x va y.
Viéc khai bdo temp 13 mot mang 10000 byte ¢6 nghid thu tuc chi dugce dp dung cho cic
bién c6 kich thudéc khong qud 10000. Han ché€ nay s& dugce khac phuc bang cich cdp phit
dong cho temp mdi khi goi tdi thi tuc (xem chuong k& ti€p).

Thi du duéi day xdy dung hai thil tuc: Cit man hinh vao mdét bién va khoéi phuc man
hinh tir bi€n d& c4t. Trong cdc thi tuc nay, déu diing dén thu tuc Move.

procedure GetSer(var x};

{cét man hinh vao bién x}
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var b: byte of $B800:0;
bagin

Move (b, x, 4000);
end ;

procedure PutScr{var x);
{khdi phuc min hinh tir bign x)
var b: byte of $B800:0;
begin

Move{x, b, 4000} ;
end;

Bién duoc truyén cho x trong céc thu tuc trén 12 khong dinh kiéu, né ¢6 thé 1a bat cd
ki€u gi mién I di 4000 byte, chang han array[0..3999] of byte, hoac array(l..25,
1..80] of word

Diing cdc thi tuc trén, c¢é thé xay dung cdc thu tuc cdt man hinh hign c6 1én mét file va
nguoc lai, thi tuc nap man hinh di duge cit trén file vdo mdy. File o day gém 4000 byte,
duge t6 chitc giong nhu viing Video Ram.
procedure SaveScr{name: string):

{cat man hinh 1én file cé tén name }
var f: file;

x: array([l..4000] of byte;
begin

GetScri{x} ;

Assign(f, name); Rewrite{f, 4000);

BlockWrite(f, x, 1);

Close (f) ;
end;

procedure LoadScr (name: string):
{nap méan hinh tir file c6 tén name}
var £f: file;
x: array[l..4000] of byte;

begin

Assign{f, name); Reset(f, 4000);

BlockRead(f, x, 1};:

Close(f)

PutScr{x};
end;

Cic ham chudn duéi day duge Turbo Pascal xay dung dé thao tic trén cdc byte cla cdc
kiéu dit liéu chuén 2 byte nhu integer hodc word: -

4.5. HAm Lo (x) : byte, tra lai gid tri byte thdp cla x, trong d6 x 12 biéu thitc ki€u
integer hay word. Néu x 1a bi€n thi Lo (x) tring vii Men [seg (x} : of s (x) ].
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4.6. Ham Hi (x) : byte, trd lai gid tri byte cao cla x, trong dé x 13 biéu thitc kiéu
integer hay word. N&u x 1a bién thi Hi (x) tring vdi Mem[seg {x) : ofs (x) +1].

4.7. Ham swap(x) : wozd, trd lai gid tri nhan dugc tir x bing cdch hodn chuyén cic
byte thdp va cao cla x, trong d6 x 12 biéu thic kifu integer hay word.
Program Thidu;

Var

x, y: word;
Begin

Write{'x = '} ; Readln(x);

Writeln({x, ' = ', Lo{x), '+256+%', Hi(x)):

y = Swap{x):

Writeln('Swap{', x, ") 'y ¥, ' ="', Lo(y), '+256%', Hi{y});

Readln;

End.
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KIEU CON TRO

Chuong nay gidi thiéu kiéu con tro, cho phép thao téc trén cdc dia chi cua bg nhd. Cic
ham va thi tuc chudn dugc gidi thieu trong chuong nay déu thudc unit System.

1. Binh nghia va khai bao

~ Kiéu con tré 1a mot kiéu dit lieu dic biét, ding dé biéu dién nhiing gid tri dia chi. Nhu

thé bién con trd 14 nhitng bién dung dé luu nhimmg gid tri dia chi cha bd nhd. Nho cic bien
con 1rd, ta ¢é thé thao tic trén cdc gid tri dia chi cling nhu truy cap dit liéu & cdc viing nhé
mot cdch linh hoat. Ngoai ra, bién con tré con 13 cong cu dé xin cap phdt trén ving Heap
(cfp phat dong) va xay dung kiéu dif liéu dong, cho phép chuong trinh c6 thé khai tic 161
da va hiéu qua bd nhé. '

V1 gid tri dia chi bao gém dia chi offset (1 word) va dia chi segment (1 word) nén méi
bién con tro cin cung cdp 2 word (4 byte) dé luu dia chi: word thdp luu dia chi offset va
word cao luu dia chi segment. ,

Turbo Pascal xay dung hai kiéu con trd: Con tré dinh kiéu va con tré khong dinh kiéu.

1.1. Con tro dinh kiéu

Trong dinh nghia, con trd dinh ki€u cdn x4c dinh kiéu dir liév ma né trd dén. Turbo
Pascal diing k¥ hiéu » trude tén kiéu dit liéu dé khai bdo con tr6 dinh kiéu:
Type

PtrType = “DataType;

Trong khai bdo trén, ptrTypae la tén kiéu con tré dugc dinh nghia, con DataType 1 tén
kiéu dir liéu (c6 thé 1a cic kiéu chudn hoic kidu cé céu tric bat ky) xdc dinh ki€u di liéu
duge tré. Kiéu con trd, cling giéng nhu moi Kiéu Khéc, ¢é thé 1a thanh phdn clia bat ci
mot kiéu ¢ c4u triic ndo (nhu mang hoidc ban ghi). '

Chii ¢ ring vi kiéu con trd chi luu dia chi nén né cé thé khai béo trude kiéu dir lidu
duoce trd. Ching han, ¢6 quyén khai bio:

Type



74 Chuong 4. Kiéu con tré

PtrTypa = “Datalype;
DataType = record

and;
Bién ki€u con tré duroc khai bdo theo quy cdch cling gidng nhu céc bi€n kiéu khic:
Var :
PtrVar
hoic
Var
PtrVar = “DataType; (qua tén kiéu dit liu duoce tro)
Thi du :
Tybe
Rec = record
Id: string[5]:
Cost: integer;

It

PtrType;  (qua tén kiéu con tro)

end;
Var

P: “integer;

g: “string;

r: "Rec;

Trong thi du trén, céc bién p, g, r 12 nhitng bién con trd trd t6i nhitng kiéu dir liéu khéc
nhau, tuy nhién chi § réng, do chi luu dia chi nén chiing déu c6 kich thuée 4 byte khong
phu thudc vao kich thude cta kiéu dir lieu ma chiing trd téi.

Mac di vé ban chét, gid tri clia cdc bién con tré déu ta dia chi, nhung Turbo Pascal chi
coi la twong thich trong céc phép gin hodc truyén gid tri cho tham s6 d6i véi nhiing con
trd dinh ki€u ciing trd t6i mét ki€u dit lidu. Ching han, trong thi du trén, cdc bi€n con trd
p, g, rla khOng tuong thich.

1.2. Con tro khong dinh kiéu
~ Con trd khéng dinh kiéu 1a con trd khéng quan tam dén kiéu dir lieu ma né dang trd
dén. Turbo Pascal diing tén chudn Pointer d€ khai bio kiéu con trd niy:
Var

: Pointer;

Con tré khong dinh kiéu 14 tuong thich v6i moi kiéu con trd khic trong cdc phép gin
hodc truyén dif liéu cho tham sd. Con trd khéng dinh kiéu duoc ding trong céc trudng hop
chi quan tam dén dia chi ma khong quan t4m dén ki€u di lieu.

2. Cac thao tac trén con tro
2.1. Phép gan gia tri cho con tré

Mot gié tri dia chi c6 thé gén cho con trd bdng nhimg cdch thic sau day:
Cach 1. Diing todn tir @: p = @x
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trong d6 p 13 mot bién con trd bat kY, x 12 tén bién hodc ham hay thi tuc. Todn tir ¢ tra lai
dia chi (kién Pointer) clia toin hang ma né tdc dong. Lénh p := ex gdn dia chi cta x
cho p, nghix I p giit dia chi clia x. Trong truong hop ndy ngudi ta thudng ndi p dang tro
161 x. '

Cach 2. Ding ham Addr: p := Addr (x)
trong dé p 13 mot bién con tro bat ky, x 12 tén bi€n hoac ham hay thi wec. Ham aAddr (x)
tra lai dia chi (kiéu Pointer) cta x. Nhu thé€ hai 1énh gdn p := @x vap := Addr(x) 1a
tuwong duong.

Cach 3. Dung ham ptr: p := Ptr{segment, offset)

trong d6 » 1a mot bién con tré bat kY, segment, offset 12 cc gid tri thuoce kiéu word.
Ham Ptr (segment, offset) tra lai dia chi (ki€u pPointer) c6 céc thanh phan doan va
tuangdﬁiduqcxécdhﬂlbéisegmentvﬁoffsat
Mot gid tri ddc biét duge xay dung cho con trd 1a Nil (gid tri rong). Lénh génp =
il nhiim xédc dinh con trd p chua trd dén cdi gi ca. Day 12 mot thao tic cin thi€t khai gan
cho p khi chua diing t5i, nhim dam bao an toan dit liéu.

2.2, Phép gan giita hai con tré

Hai bién con trd c6 thé gan gid tri cho nhau trong cic trudng hop tuong thich. Khi dé
ching cling trd t6i mot dia chi. Chi ¥ ring hai con tré dinh kiéu, trd t6i céc kiéu dit liéh
khdc nhau, 1 khong tuong thich, tuy nhién ching lai twong thich v8i mét con trd khong
dinh kiéu (pointer). '

Thi dy véi khai bao:

- Var

p: “integer;

g: “string;

r: peinter;
phép gén p := g la khong tuong thich, tuy nhién cdc phép ganr = g p := ¢ lai la
tuong thich.

2.3. Phép so sinh hai con tro

Hai gi4 tri con tré c¢6 thé so sdnh bing nhau (=) hay khic nhau (<>) mién la ching
twong thich. Gi4 tri tra lai cha phép so sénh bao gidr ciing thuéc kidu logic. Chd ¥ rang
khong c6 phép so sanh 16n hon (>) hay nhé hon (<) d6i véi nhiing gid tri con tro.
Var

x: string;

p: “byte;

q: “integer;

r: pointar;

Begin
p = @x;
q = @x;

r = @x;
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Writeln(p = r); <« dugc phép, ¢6 gid tri True

Writeln(p
Readln;
End.

Trong thi du trén, ca ba con ud p, q, r déu trd 16i x, khong phu thuée ki€u cia x ciing
nhu ki€u ma p, g tré dén. Biéu thitc p = = 12 duoce phép va ludn cho gid tri True trong khi
d6, bi€u thiic p = q 1a khong duoge phép vi 18i khong tuong thich, mac dit lic nay p va g
clng tro téi x.

q) ; <« khong duoc phép vi khong wrong thich

2.4. Truy cap dir liéu _

Dé truy cap dif liéu ma con tro p dang tr0, Turbo Pascal ding ky hiéu p~. K¥ hiéu nay
dong vai trd nhu mot bién, ¢6 noi dung 1a noi dung ciia ving dit lidu ma p dang tro. Dung
_p*, ban ¢6 thé thay cho cdc mang Mem va cdc bién tuyét doi trong viéc truy cap bo nhé.
Khi ding p~ cén chi ¥ phan biét hai trudng hop:

Truong hop p 1a con tro dinh kiéu. Khi d6 p~ 1a bién dinh kiéu c6 dia chi dugc p hru
gitt. Ki€u cla p~ duge xac dinh 13 kiu ma p trd t6i. Moi thao téc trén bién dinh kiéu
thong thuong déu duge 4p dung cho p~. Tuy nhién p~ 1a mét bién dinh kiéu dic biét, né
c6 the thay déi dia chi trong qué trinh hoat déng bang cdch gan gid tri dia chi tuong ting
cho p, vi thé p~ c6 thé truy cap vao bt cit ving nhé nao theo kiéu dit liéu clia né. C6 thé
xem p* nhu mot bi€n tuyét ddi c6 kha nang thay déi dia chi nh& phép gén.

Thi du:

Var

8: string;

P: “byte;

Vdi khai bdo trén, khi thue hién lénh gdn p := @s, ta dugc p~ 1a byte dau tién trong
viing nhé luu trit s, vi the né 12 d6 dai cha s. Lénh gén pr := 23 lic ndy sé xdc dinh lai
- d0 dai ciia s 12 23. Khi gdn p := Ptr($B800, 5), ta dugc p~ 1A byte thit 6 trong viing
Video Ram, vi the n6 12 mdu cha vi tri dong 1, ¢6t 3 trén man hinh. Lénh gin p~ := 23
lic nay (23 duoc viét dudi hé hexa 1a $17) s€ dat vi tri tuong ting ¢6 mau chit (4 bit thap)
1a 7 (tring) vA méu nén (4 bit cao) 12 1 (xanh lam).

Khai bdo
Type

Tabla = array[l..25, 1..80] of word;

Var

p: “Table; _
s€ "nhing" bién p~ (kiéu Table) vio viing Video Ram nhé lénh gin p := Ptr($B80O,
0). Liic ndy phdn tir pA[i, 31 (kiéu word) s& 1a noi dung clia dong i, cot 3 trén man
hinh, trong d6 byte thdp 12 néi dung ky tu, byte cao 14 néi dung mau.

Trudmg hop p 1a con tré khéng dinh kiéu. Khi d6 p~ 1a mot bién khong dinh kiéu 6 dia
chi duge luu tai p, né chi dwge ding & nhitrg vi tri tham bién khong dinh kiéu cling véi
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mot tham s6 kich thude kém theo. Trudng hop nay, p~ duge diung khi khong quan tam
dén kiéu dit liéu duge truy cap. .

Thi du chwong trinh 13m "réng” man hinh (xem chuong trude) c6 thé viét lai nho mot
con trd khong dinh kiéu (pointer) nhu sau:
Program EmptyScr;
Var p: pointer;

Bagin
p := Ptr($B800, 0); [tro 151 Video Ram }
FillChar (p~, 4000, 0} {dat 14t ca béng 0}
End.

Chd ¥ réng, v6i p 1A pointer, khong duoe diing p~ nhut 13 nhimg bién dinh kiéu thong
thuong, ching han p~ khong dugc tham gia trong cdc phép gan, nhap, xudt, ... Thi du,
nhitng 1énh sau day 1a khong duge chip nhan: Wwrite (p*), Read (p*), p* = ...

3. Cap phit dong

Viéc ding p~ bing cich gdn cho p mot gia tri dia chi khéng phai 1a viéc cung ¢ap mot
bién p~ mdi, vi the phai hét sitc than trong khi truy cap p*. Mudn p~ thuc sir duge cap
phat nhu mot bién, phai ding ky thuat cip phdt dong cho p. Cap phat dong duge thue hién
bing cau lénh trong than chuong trinh (chit khong phai bang khai bao) va dugc thu hoi
néu can (ciing bing cau 1énh trong chuong trinh). Viing duge cép phdt dong bao gi¢ ciing
la ving nhé tu do (Heap). Pia chi clia ving cip phat dong dugc guan 1§ béi cdc bieh con
6. Viec cip phat dong cho phép ngudi lap trinh sit dung bo nhé linh hoat va ti€t kigm,
dic biét, nhdy c&p phét dong, ngudi ta ¢6 thé xay dung duge nhitng ki€u dit liéu dong, cho
phép khai thic t61 da bd nhd.

Cép phat dong 13 mot 1img dung quan trong clia con tro. Viee ding con trd thudng duoc
gén 1ién v&i viec cdp phdt dong, dén ndi nhiéu ngudi cho rang cit diing con tro 1a phéi cép
phat déng, mac di diéu nay 1a khong bat budc.

Nhimg bién duge xin trong viing Heap nhd c4p phit dong, dugc goi 1a nhimgbién dong
(dynamic variable) dé phan biét v6i nhilng bién théng thudng dugce xin tir khai béo.

3.1. Cac thu tuc cap phat dong

Turbo Pascal t8 chitc hai cdch cdp phat dong: Mo, danh cho céc con tré dinh ki€u va
hai, danh cho con tro bit ky (khong quan tam dén kiéu).

Cap phat dinh kiéu. Gia sit p 12 mot con tré dinh ki€u. Thi tuc New (p) s& cip mot
viing nhé trén Heap cho con (rd p véi kich thude bang kich thude cha kiéu dir fiéu va gan
dia chi clia ving nay cho p. Khi d6 bién dong dinh kiéu p~ s€ truy cap viing dugc cap phat
chimg nao p con gid dia chi ving nay. Moi thao tic trén bi€n thong thudng déu duge ap
dung cho p~.

Thi du khai bdo:

Var
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P: “integer;
s€ xdc dinh viéc cdp phit mot bién dong kiéu nguyén p~ sau I¥i goi New(p). Né duoc
dung nhu mét bién nguyén thong thudng,

Mot ing dung don gian clia cdp phat ki€u nay 1a ding Heap dé san sé bét génh nang
cho viing Data khi cdn cung c4p qud nhiéu cho cic bién chung. Thi du, khai bdo dudi day:
Type

matrix = array[l..100, 1..100] of real;
Var

A, B: matrix;
doi hoi viéc cdp 120000 byte cda viing Data, chic chin s& gap 16i Too many variables khi
bién dich. Lai nay cé thé khic phuc mot cdch don gidn ma khong anh hudng dén céc viec
t6 chifc khéc ciia chuong trinh béng cdch thay mot khai bio tinh bing mét c4p phét dong.
Chéng han khai bio trén c6 thé thay bing khai béo dudi day chi doi hdi cap 60004 byte
trong vung Data:

Type

matrix = array(l..100, 1.,100] of real;
Var

A: matrix;

B: “matrix;
véi chi ¥ rang trong than chuong trmh phai goi New (B) trudc khi diing va sau dé thay B~
vao cdc vi tri xuit hién B.

Viing nhé da cip phét cho con trd p bing thll tuc New(p) sé& dugce thu héi nher th tuc
Dispose (p). Ving nhé da cdp phat s€ dugc hé thdng bao vé cho dén khi duogc thu hﬁl
Program ThiDu;

Type
stld = string[1B];
Var
p: "stl8;
Bagin
New(p} ;
p* = 'fow you see it...';

Writeln('p” khi cap phat ', B

Dispose(p) ;
Writeln('p” khi thu hei
Readln;

End.

Chuong trinh trén dura ra ndi dung p* trudc va sau khi thu héi. Chd ¢ ring mic di
khong c6 lénh ndo lam thay déi noi dung cia p~ trude khi thu héi nhng sau khi thu hoi
¢6 thé p~ vén bj thay déi do khong cdn duge bao ve.

Cap phat khong dinh Ki€u. C6 thé xin cdp phdt mot s6 byte trén ving Heap cho mét
con tré ma khong quan tam dén kiéu dit liéu bing thi tuc GetMen(var p: pointer;

'.oPMY

size: word). Con tro p dugc thich dng véi bit k¥ ki€u con tré nao. Tham tri size Xdc
dinh kich thude (tinh bang byte) xin cip phat. N&éu khong xé4c dinh kiéu, bién dong p~ chi
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duoc ding nhur mét bi€én khéng dinh ki€u. D& thu héi ving nhé duge cdp phdt bing
GetMem cho con trd p, ban diing thil tuC FreeMem (var p: pointer; size: word) trong
d6 size la kich thuGe can thu héi, )

Viéc cdp phdt dong khong dinh kiéu dugc diing trong nhiing tinh huéng cin thich dng
- véi cac kiéu dit liéu khic nhau, trong dé kich thuéc clia dit liéu khong biét trude. Thi du
duéi day xay dimg thi tuc swapval, hodn chuyén gi4 tri clia 2 bién x, y ¢6 kiéu bét k¥,
khong phu thude vao kich thude ciia cdc bién nay (xem chuong truée):
procedure SwapVal(var x, y; size: word);
var

tenp: pointer;
begin

GetMen (temp, size); {cdp phit déng cho temp)

Move (x, temp”, size);

Move(y, x, size):

Move (temp”, y, size);

FreeMem {tenp, sizea); {thu hdi ving nhd d3 cip phit cho temp)
end;

Ldi goi swapval (x, v, SizeOf (x)) dugc ap dung cho moi bi¢n x, y dé ddi gid tri cla
cédc bién niy cho nhau. Viée dung bign dong temp” trong thi tuc (thay cho viéc khai bdo
" tinh trude day) nham thich Gng véi moi kich thude cua dit ligu.

Mot ting dung khdc cha cdp phét khéng dinh kiéu 12 xiy dung méang déng, nghia 13
mang ma kich thuéc clia né duge xéc dinh tiy theo viéc diing. PE 1am diéu nay, con tro p
duge khai bdo trd tdi kiéu mang mot phan tlr, mbi khi diing, thil tuc GetMen s& dugc goi
dén dé cap phat cho p véi kich thudc yéu cdu va lic nay cé thé ding p* nhu mot mang véi
kich thudc da cap phat. Chd ¥ ring viec ding mang dong s& gy ra i Rung check error
(néu hé théng di bat ch€ do kiém tra niy) vi dd ¢6 tinh ding vuot chi s6 so véi khai bdo
(nhung s& khong gy ra 18i 16gic ndo néu chi dung trong pham vi duoc cdp phat) vi thé
cin tat ché do kiém tra nay néu hé théng da bat (gid tri ngdm dinh 12 tart), bang cdch dung
dinh huéng bién dich {$r-}. Thi du duéi day minh hoa viéc dung mét mang dong, trong
d6 mang p~ duge xay dung lai trong mdi 14n lap véi kich thude hoi tr ban phim:

Type

Arr = array{l..1l] of integer;
var

p: “Arr;

n: word;

Begin

Write('Kich thuoc mang {(vaoc 0 de ket thu«): ');

Readln{n} ;

while n > 0 do

bagin

{cdp phét mang dong kich thude n}
GetMem{p, n};
{truy cap pA[i]. ..., pAln]}

.................
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{thu héi méng da cp phat}
FrreMem (p, n);
{cdp phit lai}
Write('Kich thuoc mang (vao 0 de ket thuc): '};
Readln(n) ;
end ;
End.

Thu héi hang loat. C6 thé thu hoi hang loat bat ddu tir mot dia chi cap phat nao ddy
thay cho viéc thu héi 1¢ € timg viing. Muén vay, ban cin ddnh diu dia chi nay bing viéc
dung thi (uc Mark (var Top: pointer). Bién trd Top sé ghi nhin dia chi dinh Heap
trude Khi cdp phat. Sau ddy thil tuc Release (var Top: pointer) sé thu hdi tdt ca cdc
ving dugc cap phit bit ddu tir dia chi duge luu trong Top cho dén dinh Heap hién tai.
Mark (Top) ; {dénh ddu vi tri bt déu cfp phat}

{cde lénh cdp phat}

Release (Top) ; {thu hdi cic viing di c4p phit trong pham vi tir Mark(Top) dén Release(Top}}

3.2. Quan 1y Heap

D¢ quéin ly viing Heap, unit System ¢6 xay dung mét s6 bién va ham chudn sau day:
Var HeapEnd: Pointer;

Bién HeapEnd trd tdi di€ém cudi ciing clia Heap dugc chuong trinh sit dung.

Var HeapQrg: Pointer;

Bién Heaporg trd t6i di€ém bat ddu ciia Heap dugc dung cap phdt dong.

Céc bi€n HeapEnd, HeapOrg dugc hé théng khoi gin khi chuong trinh bt ddu va khong
thay doi gid tri trong suét qua trinh chay chuong trinh.

Var HeapPtr: Pointer;

Bi€n HeapPtr 16 tdi dinh ciia Heap, tic 1a dinh ca viing nhé cip phdt déng (cling 1a
ddy cha viing nhé con ty do). Khoi ddu, gid tri clla Heapptr bing gid tri clla HeapOrg Vi
duge phét trién theo mot chéng hudng lén.

Function MemlAvail: LongInt;
Ham MemAvail fra lai tong sé kich thude (tinh theo byte) cta cdc khdi con tu do trong
- Heap. Céc khoi con tr do khong nhat thiét 1ién ké nhau do hién tugng phian manh.
Function MaxAvail: LongInt;

Ham Maxavail tra lai kich thuée (tinh theo byte) ¢ha khéi con tu do lién nhau 16n nhat
trong Heap. Néu kich thudc nay nhéd hon kich thudc xin cip phét thi s& gy ra 16i tran
Heap khi chay chuong trinh.

Duéi day la chuong trinh minh hoa trang thdi cua Heap khi cdp phét dong:

Program DemoHeap;
Type arr = array[l..865535] of byte;
Var

P, q: “arr;
i: integer;
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Top: pointer; {ghinhan dinh Heap dé thu héi hang loat}

procedure DisplayHeap:;
{hién thj trang thai ciia Heap}

bagin
Writeln(' HeapOrg = ', Seg({HeapCrg®), ':', Ofs(HeapOrg™)):;
Writeln{' HeapEnd = ', Seg(HeapEnd"), ":', Ofs(HeapEnd"));
Writeln(' HeapPtr = ', Seg(HeapPtr*), ':', Ofs(HeapPtr"));
Writeln{' MaxAvail = ', MaxAvail, ', MemAvail = ', MemAvail} ;

end;

Begin

Writeln('Trang thai Heap truoc khi cap phat: ') ;

DisplayHeap;

Writeln{'An Enter de bat dau cap phat');

Readln;

Mark (Top) ; {dédnh ddu vi ui bit ddu cip phét}

i:=1; g := Nil;

while MaxAvail >= SizeOf (arr) do

begin
New (p) ;
Writeln(‘Tfang thai Heap sau khi cap phat lan ', i, ':'};
DisplayHeap; .
if 1 = 2 then q := p; {firu dia chi cia viing duge cdp ldn 2}
i 1= i+l;

end;

Writeln('Lan cap phat ', i, ' khong du Heap!');

if q <> Nil then

begin

Writeln('An Enter de thu hoi wvung nho duoc cap lan 2');
Readln;

Dispose{q) ;
Writeln('Bay gic trang thai Heap la:');:
DisplayBeap;
end;
Writeln('An Enter de thu hoi wvung nho ducc cap lan cuci');
Readln;
Dispose (p)
Writeln('Bay gio trang thai Heap la:');

DisplayHeap;

Writeln{'An Enter de thu hoi hang lcat');
Readln;

Release (Top) ; {thu héi tdt ci viing coOn lai}

Writeln('Bay gioc trang thai Heap la:'}):
DisplayHeap;

Writeln('An Enter de ket thuc'}):
Readln;
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End.
Cén luu y may diém khi theo dai két qua ciia chuong trinh:
. CécgﬂiﬁiHeapEnd,HeapOrgkhﬁnglhaydéL
* Gid tri HeapPtr phit trién theo mot chéng hudng lén.
¢ C6 thé cdp phér cho mét con trd nhiéu 14n, nhung con (ro nay chi quan Iy ving
duge cap cudi cing. Muén quan 1y ving duge cap trude day, phai luu dia chi vao
mot con tro khic.
* Viéc thu héi céc ving cdp khong phai viing sau ciing s& gay ra hién tuong phan
manh. Khi d6'gid tri clia cdc ham MaxAvail va MemAvail khong con giéng nhau.

HeapEnd
Ban d6 Heap khi viing con tr do
cap phat dong T
HeapPtr
vung d3 cap phat
HeapOrg

4. Danh sach lién két

Mot trong nhiing itng dung quan trong ciia cap phat déng 1a tao ra nhiing cau tric dit
liu dong, cho phép khai thic linh hoat va t6i da bo nhé. Céc cai dat ding céu tric dit liéu
dong khong bj han ché (ve logic) bdi kich thude clia dit liéu, va dic biét thuan loi khi phai
ding thuong Xuyén cdc thao téc chén hodc x6a. Muc nay thao luan mot ing dung dién
hinh cha cap phdt dong 1a xay dung danh sdch lien két.

4.1. Dinh nghia va khai bio
Danh sach lién két la mot diy cdc phdn tlr ¢6 cling kiéu dit liéu, trong d6 cin chi ré méi
lién ket trude-sau ciia cdc phén tir trong danh sdch. Mot dang cai dat thudng gip clia danh
sdch lien ket 1a diing mang, trong d6 méi lien két duge dn dudi cdc gia tri ké nhau ciia chi
s0. Viéc ding méng cho phép truy cip nhanh dén cic phdn tir ciia danh séch nh& céc gia
tri chi s6. Tuy nhién céc han ché cta viéc ding mang 1a:
* Khai thic b nhé khong linh hoat do phai khai bdo truéc.
» Khong thé lam viéc véi nhitg danh sich 1én hon 64 Kb vi mang can dugc cap
mot viing nhé lién tuc,
 Céc thao tdc chén, xda doi hoi phai dén chi s6 cho cdc phén tit mang.
Viéc cdp phdt dong cho cic phan tlf cha danh sdch cho phép khai thdc bo nhé t6t hon.
M¢t mat, n6 khong phu thudc vao kich thude danh sdch vi khéng phai khai bdo truéc. Mat
khic, do cdc phin tir cia danh sdch duge cdp phit riéng 1€ nén danh sich khong bi han
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ché boi gidi han 64 Kb. Ngoai ra, nhu sé€ thdy, cdc thao téc chén, xéa khong doi héi phai
dén phén tr.

D¢ xay dung danh sdch lién két bang c4p phat dong, méi phin tr clia né (ma ta sé goi
14 niit - node) can phai xdc dinh hai thanh phin: Mét 1a ndi dung dif liéu ma mit luu trit,
hai 1a dia chi clia nit ké tiép. Mot cach tu nhién 13 ding kiéu bian ghi dé dinh nghia mot
nit nhu vay:

Type
DataType = ... {kifucuaditliéu)
PtrType = "“Node;
Node = record
Data: DataType; {luutrit di lidu}
Next: PtrType; {tré dén nit k€ tigp)
end;

~Khai bdo trén dinh nghia ki€u ptrType trd t6i Node, trong dé Node 12 kiéu ban ghi mé
ta mét ndt gém hai truomg: Trudng Data ding dé luu dir liéu vé6i gia thigt t#n kiéu 1a
DataType (12 mot kiéu nio ddy da dugc dinh nghia, c6 thé gém nhiéu thanh phin) con
triedng Next thuodc kiu ptrType, ding dé luu dia chi cha mit k& tiép. Chii ¥ ring, trong
khai bdo trén, PtrType cin phai dinh nghia truéc Node.

Dé quan ly danh sich, cin cé mot bién toan thé thudc kiéu pteType luu dia chi ciia nit
ddu tién trong danh sich. Ta s& dat tén cho bién nay 1a First:

Var

First: Ptrlype.

Tir gid tri clia First ta ¢d thé truy cap dén nit diu tién, sau d6 tir trudng Next cua nut
ny, ta ¢6 thé truy cap dén nit thi hai, ... D€ bdo hét danh séch, trudng Next clha nit cudi
ciing can trd vao Nil. Bing cdch nhu vay, ta c6 thé truy cap dugc toan b cic niit clia
danh sach.

N Data | ,Data

First Nextf/ Next A / Next-1T~

4.2. Cac thao tac trén danh sich lién két

Gia thiét danh sdch lién két da duoc dinh nghia nhu khai bdo & muc trén, véi First
(bién toan thé) 1a con trd rd 1&i nit dau danh sdch. Duéi day 1a mot s& thao tic co ban
trén danh sach:

Khéi tao danh sach rong

Pé khdi tao danh sach réng (chua cé nit no), ta gn Nil cho con tré First:

First := Nil; .

Diéu nay ciing c6 nghia gid tri cha biéu thifc 16gic First = Nil dugc ding dé ki€m tra
danh sdch réng hay khong.

Duyét danh sich




84 Chuong 4. Kiéu con troé

Dé ldn luot di qua céc niit clia danh séch, can phai khéi dong mét con trd currptr o
dén niit ddu tién, r6i di ti€p qua danh sich theo cac trudng lien két va xir 1y dir lieu luu trit
trong moi nut:

CurrPtr := First; {khai dong tai nade ddu tién )
while CurrPtr <> Nil do
begin

{ xtr Iy CurrPtr® Data)

CurrPtr := CurrPtr”.Next; 1 di t&i it ké nép}
end;

Thao tdc trén bao gom ca trudng hop danh sach 1a réng. Khi dé vong lap while khong
duoc thuc hién 14n no. ]
Cheén mot niit vao danh siach
Gia st can chén mét phén tir ¢6 néi dung dit liéu 13 Ttem (c6 kiéu bataType) vio danh
sdch. Vi tri cdn chén duge xdc dinh 1a sau nit dang dugc tré bdi con trd Predptr (VO quy
uSc néu con tré nay réng thi vi tri chén 12 vi tri ddu tién). Thao téc dugc tién hanh theo
cédc budce:
- Xin cdp phit mot niit mdi cho con trd TempPtr dé luu Item.
- Nai mit nay vao danh sich tai vi tri cdn chén:
* NEu predptr la Nil (chén vao ddu danh sich) thi gén TempPtr~.Next bang
First réi sau dé ghi nhén lai First bing Tempptr,
* Trai lai (chén vao sau Predptr) thi gdn TempPtr* Next bing PredPtr”.Next roi
sau do ghi nhdn lai PredPtr” .Next bing Tempptr.
Mo hinh chen moét nit nhu sau:

New (TenpPtr) ; {xin c&p phét mit mdi}
TenpPtr” .Data := Item; {ghi nhin dit ligu}
if PredPtr = Nil then {chén vio ddu danh sdch}
begin
TenpPtr® Next := First;
First := TempPtr;
end
else {chen vao sau PredPrr)
begin
TempPtr”*.Next := PredPtr”.Next;
PredPtr”.Next := TempPtr;
end;

D¢ y ring, viéc chén mot niit khong anh hudng dém méi lien k&t clia cic niit ding sau
vi tri chén, vi the khong ¢6 hién tuong phai dén phén tlf nhu trong cii dit mang.

Xéa mot nit khoi danh siach

Day la thao tdc nguge v6i thao tac chén. Gia sir ¢4n loai bd niit ding sau nit dang duoc
tro boi Predrtx (ciing éic"ing nhu trén, néu con trd nay réng thi ¢ nghia 1a ndt ddu tién bi
x6a). DT nhién viéc x6a chi duge tién hanh khi danh sdch 14 khéc rong:
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e Ghi nhan con tré6 TempPtr la niit cin x6a: Gdn TempPtr bing PredPtr”.Next
(néu predptr 12 rong thi gdn TempPtr bing First).
s Loai niit cin x6a ra khoi danh sdch: Dit lai PredPtr” . Next bing TempPtr” . Next
(néu Predptr la rong thi dit lai First bang TempPtr~.Next).
e Thu hoi ving nhé duge tro boi TempPtr.
Mo hinh x6a mét nit nhu sau: |

if First <> Nil then {chi xda khi danh séch khdc réng |
begin
if PredPtr = Nil then { x6a mit dau}
begin
TempPtr := First;
First := TempPtr”®.Next;
end
else [ x6a niit sau PredPir}
begin
TempPtr := PredPtr”.Next;
PredPtr”® . Next := TempPtr”.Next;
end;
Dispose (TempPtr) ; {thu héi ving nha}
end;

Ciing giong nhu chen, viéc xéa mot niit khong anh hudng dén méi lien két cia cdc mit
dung sau, vi thé khong phai dén phén tlr nhu trong cai dit mang.

Xay dung danh sich

Dé xay dung mot danh sdch, ngudi ta tién hanh thém nhitng nit méi vao bat dau tir mot
danh sdch réng. Viéc chén mot nit vao mot vi tri thich hop nao ddy trong danh sdch, doi
hoi trude tién phai xdc dinh duge nidt di trude vi of nay. Day 1a cach tao danh sdch ma
mdi lién két can dam bdo mot trat tir cho trude trén cde nui. Thong thudng, khi khong
quan tdm dén trat ty cdac ndt, ngudi ta thudng chon vi tri chén 1a trude mit dau hoac sau
niit cudi danh sdch dé bét dugc viéc tim kiém cac niit nay.

a. N&i mit mdi vao ddu danh sdch: Viée néi nit méi vao dau danh sdch rat don gian,
bat ddu 12 dat truong lién két clia nit méi trd vao nit ddu, sau dé ghi nhan lai ndt ddu 14
nit mdi. Dudi day 1a mo hinh tao danh sdch, bat diu tir danh séch réng, bang cich lap lai
viéc n6éi mot ndt vdo diu danh sich. Gid tri Stop diing trong mo hinh 13 mét biéu thic
16gic, nham kiém tra viéc két thiic clia vong lap:

First := Nil; {khé&i gan danh sdch réng}
while not Stop do { vOng lap ndi vao diu danb séch
begin
New (TempPtr) ; { xin cdp phdt nit madi}
TempPtr”.Data := Item; {ghi nhin dir [idu}
TempPtr”.Next := First; {ndi vao trude First)
First := TempPtr; { ghi nhan lai Firsi}

end;



86 Chitong 4. Kiéu con tro

Danh sdch duge tao theo mo hinh nay ¢é chiéu truy cap nguge véi chiéu tao: Phin
tao sau dugc truy cap trudc. Ngudi ta goi né la danh sach LIFO (Last In First Out - vao
satt ra trude). Clng vi thé, trong nhiéu tai liéu, con rd ro tdi nut ddu danh sich LIFQ
duwgc dét tén 1a Last thay cho First véi ¥ nghia nhan manh day ]a phan tir cusi. Danh
sach LIFO ta phuong tién dé xdy dung ngin xép (stack).

h. N6 niit méi vao cudi danh sdch: Vige ndi mét nidt méi vao cudi danh sdch ¢d phiic
tap hon chit it. Truede hét cdn phai t chitc thém con tré Last ludn o 1Gi cudi danh sdch
nhdm khong phai tim ki€m lai. Nhu th€, sau méi ldn néi, phai cap nhat lai gi tri cho con
tro nay. Ngoai ra viéc néi vio maot danh sdch réng phai duge xit [y riéng vi khi d6 khong
¢6 nut di trude. Mo hinh dudi day (rinh bay cach tao mét danh sdch bang cach lap lai viec
ndi mét miit vao cudi danh sdch. Gid tri stop diing trong mé hinh 12 mot biéu thic logic,
nham kiém tra viéc két thic clia vong lap: .

First := Nil: {khdai gin danh sich rong )

while not Stop do {vong lap néi viio cudi danh sdch)
begin
New (TenpPtr) ; {xin cfip phait ndt méi}
TempPtr”.Data := Itemnm; {ghi nhan dit licu}
if First = Nil then { ghi nhan First néu danh sdch g}
First := TempPtr
else {nd1 vao cudi danh sdch}
Last” .Next := TempPtr;
Last := TempPtr; { ghi nhan lai Last}
Last”.Next := Nil; {110 h&t danh sach)
end ;

Chi ¥ réng, trong vdng lap, tinh huéng gdn gia tri cho First dugc thuc hién ding 4n
din tién khi danh sdch réng. Vi vay, trong mot s6 trudng hgp, tinh huéng nay duoc xir ly
riéng, trude khi thue hién lap.

Danrh sach duoc tao theo mé hinh trén duogc goi li danh sich FIFO (First In First Qut -
vdo riede ra triede) Vi chiéu truy cép ciing 1a chiéu tao. Danh sach FIFO la phuong tién dé
x4y dung hang dgi (queue).

Tim kiém mot nit trong danh sach

Gia s cdn tim mot nit trong danh sich c6 noi dung dit licu 1d Ttem (c6 kiéu
DataType). Viéc tim kiém dugc tién hanh tudn tu theo chiéu duyét danh sdch bir ddu tix
First nh¢ con trd Currptr. Moi khi di dén mot nit, viing dif liéw clia currper lai duge
50 sanh voi Item. Néu tim thiy, con tré CurrPtr s& xdc dinh niit can tim, trdi lai con trd
CurrPtr s€ cO gid tri Nil:

CurrPtr := First;
while {(CurrPtr <> Nil) and (CurrPtr”.Data <> Item) do
CurrPtr := CurrPtr” Next;

D¢ tién cho viée trinh bay, trong mé hinh trén, todn tlt so sdnh khdc nhau <> duge lam
dung cho cdc gid tri kiéu DataType. '
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Nhi¢u khi viéc tim kiém cdn phuc vu cho viéc xéa hay chén mot ndt vio danh sidch.
Khi do, ta can xdc dinh thém nit di trude vi tri cdn x6a hodc chen. DE lam thi du, xét bai
todn dudi day:

Gia su danh sdch dd dugc xEp theo chiéu tang dén cla trudmg dir liéu (d€ tién trinh bay,
ta gia thiét trudng dif liéu pata & day chinh 1a trudng khéa vi cdc todn 1ir so sdnh duge 4p
dung cho trutmg nay). Can chén nit ¢6 noi dung di liéu Item vio ding vi tri clia né trong
danh sach. Nhu thé, hoidc nit nay duge chén lén ddu hoiic nit ndy duoc chén sau niit cuéi
cung trong danh sdch thoa min pata < Item. Bai todn dugc giai quydt qua cic bude sau:

Dau tién xdc dinh niit cén di truée mit cdn chén nhd con tré Predptr vi niit sau day
nhd con tré currPtr:

PredPtr := Nil; CurrPtr := First;
vhile (CurrPtr <> Nil) and (CurrPtr”.Data < Item) do
begin

PredPtr := CurrPtr;

CurrPtr := CurrPtr”.Next;

end;

Cha ¥ rang cai dit trén bao gém ca tinh hudng vi uf cdn chén 12 nit ddu hoic nit cusi
cua danh sdch: Currper trd vao nit ddu 12 twong duong véi Predptr ¢é gid tri réng v
PredPtr tré vao niit cudi 1 trong duong véi Currper cé gid tri réng.

Sau 46, tao nit ¢6 nodi dung Item nhd con tré6 TempPtr r6i chén né vao vi tri sau
PredPtr vi (IUdc Currbtr:

New {TempPtr) ; { xin cdp phat ndit mai}

TenpPtr”.Data := Item; {ghi nhan di licu )

TenpPtr* . Next := CurrPtr; {chén vao trude CurerPrr)

if CurrPtr = First then {chén vao diu dunh sich )
First := TempPtr;

else {chén vao sau PredPir}
PredPtr".Next := TempPtr:;

Chit y. Trong cdc cdi dat tim ki€m da néu, cén gia thiét hé théng chay duéi ché do ddnh
gid biéu thie 16gic khong ddy da (dinh huéng bien dich {$B-}) dé tranh 16i truy cip vao
mot nit khong ¢é. Cdc phién ban hién nay cna Turbo Pascal déu ngim dinh chay dudi ché
dé nay.

4.3. Thi du irng dung: Xay dung bang tir

Bang tir ctia mot van ban 1a mot danh sach chita tat ca cdc tir khdc nhau cQa van ban dé.
Céc tir trong danh sdch cén duge x€p theo thit tu abe. Mot céch hiéu qua dé xay dung mot
bang tir nhu (h€ 1a diing danh sich lién két. Bét dau tir mot danh séch réng, ta 14n luot doc
cdc tir trong van ban. Mdi tir duge doc ra ¢dn chén vio vi tri thich hop néu né chwa ¢
trong danh sich. D€ doc dugc céc tir trong van ban, cin phai thda thuan trude mot dinh
nghia ndo diy vé tir. .

Dudi diy trinh bay mot chuong trinh xay dung bang tir. Van ban chia cdc tlr niy ducc
luu trit trong mét file vin ban. D& don gidn, ta gia thiét ring cdc tir trong van ban gém
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toan chil cai to va ¢6 do dai khong qua 20, bat cit mét ky tir ndo khong phai la chir céi to
déu dugc xem nhur ddu phan cédch tiv.

Bang tir dugc xay dung nhu mot danh séch 1ién két, trong d6 muc dit liéu cha moi niit 14
mot tir. Ban dau danh sich duoc khai dong réng. Qud trinh doc mot tir duge lLip lai cho
dén hét file. Méi tir doc dugc, s& dudc trao cho mot thit tuc kiém tra, hodc thi tuc nay xdc
dinh duoc tir dang xét di c6 trong danh sich, hodc né tim duge cdc nit trude va sau vy tri
cén chen cla tir d¢ van dam bao duoc thd tu trong danh sdch. Néu tir da ¢6 thi né duge bod
qua, trdi lai, né duge chén vao danh sdch tai vi tri dd tim. Danh sdch hoan tit khi qué trinh
doc két thic. Cudi ciing 1a viéc duyét danh sdch dé dua ra lan luot noi dung cédc tir da
duoc tim.

Program TextConcordance;
{ xdy dung bdng 1lr cha van ban}
Type
DataType = string[20]; {kifu dif liéu ¢ia tir}
PtrType = "“Node;
Node = record
Data: DataType; {noi dung tir}

Next: PtrType:; {trd 161 ndi k& tiép}
end;
Var
First: PtrType: {1rd ddu danh sdch}

procedure CreatlistFrem(Name: string);
{tao danh sdch 1t file van ban c6 tén Name|
var

F: text;

Item: DataType:

Found: boolean;

PredPtr, CurrPtr: PtrType;

function GetWord: DataType.
{tra lai tr duoe doc cha van ban, néu khéng ¢6, tré lai rong)
var W: DataType:

More: boclean;

Ch: char;
begin

W := '"'; More := false;

while not More and not Eof (f) do

begin {bo qua cdc k¥ (e khde chif cdi 1o}
Read(F, Ch):
More := Ch in ['A'..'Z2'];

end;

while More do
begin [ tich 1y tir}
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W := W+Ch;
if not Eof (f} then
begin
Read(F, Ch);
More := Ch in ['A'..'Z']};
end else More := false;
end;
GetWord := W;

end;

procedure Search{JItem: DataType; var Found: boclean;
var PredPtr, CurrPtr: PtrTyps):
{tim nit ¢6 nai dung Ttem trong danh séch, néu thdy thi Found nhan gid ti True, rdi lai Found
nhan gi4 tri False va PredPtr, CurrPtr tuong ting nhéan ndt trude va sau vi 1ri cln chen))
begin

PredPtr := Nil; CurrPtr := First;
while (CurrPtr <> Nil) and {CurrPtr”.Data < Item) do
begin
PredPtr := CurrPtr;
CurrPtr := CurrPtr”.Next;
end;
if CurrPtr = Nil then Found := false
else Found := CurrPtr”.Data = Item;
end;

procedure InsertlList{(Item: DataType;
var PredPtr, CurrPtr: PtrType):;
{ché&n nit cé ndi dung ltem v danh sich; PredPtr, CurrPir trong dng la cdc nit trude
vi sau vi tri cfin chén}
var TempPtr: PtrType;

bagin
New {TempPtr) ;
TempPtr”.Data := Item;
TempPtr* .Next := Currbtr;
if CurrPtr = First then
First = TempPtr
else
PredPtr” .Next := TempPtr;
end; ‘

begin |CreatListFrom}
Assign (F, Name); Reset(F):

First := Nil;
while not Eof (F} do
begin

Item := GetWord;
if Item <> '' then
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bagin
Search(Item, Found, PredPtr, CurrPtr);
if not Found then
InsertList(Item, PredPtr, CurrPtr):
end;
end;
Close(F) ;
end;

procedure WriteListTo(Name: string);
{ghi danly sidch 1en (ile van ban ¢ tén Name}
var CurrPtr: PtrType;

F: text;
Count: byte;
bagin
Assign(F, Name); Rewrite(F);
CurrPtr := First; Count := 0Q;
while CurrPtr <> Nil do
begin
Inc{(Count) ;
Write(F, CurrPtr”.Data, ' ':2l1-Length{CurrPtr”.Data))
CurrPtr := CurrPtr”.Next:
if Count = 4 then
begin
Writeln{F); Count := 0;
end;
end;
Close (F)
end;
- Begin

CreatListFrom {'VANBAN') ;
WritelistTo {'BANGTU') ;
End.

Chuong trinh gom hai thi tuc: Thil tuc CreatListFrom (Name: string) tao danh sich
tir file van ban ¢6 tén Name véi ndt dau duge tro boi First (bién toan cuc) va tha tuc
WriteListTo (Name: string) ghi danh sdch nay [én file vin ban c6 tén Name, trong dé
mo6i dong ghi 4 tir. Cdc chuong trinh con con lai dwoc thi€t k&€ dé phuc vu thi tuc
CreatListFrom!:

* Ham GetWord: DataType, tra lai mot tir duge doc trong vin ban, néu khong ¢é tir
nao duge doc, ham tra vé mot tlr réng.

o Thu tuc Search(Item: DataType; var Féund: boolean; wvar PredPtr,
CurrPtr: PtrType) tim nit cé néi dung Item trong danh sdch. Néu tim thay,
Found $¢ nhin gid tri True, trai lai, Found s€ nhén gid tri False. Trudng hop nay,
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thit tuc xdc dinh vi tei cén chén nidt ¢6 nodi dung Item vio danh sich dé ddm bao
thit tr cho bang tir: PredPtr s& trd vAo nit rudc va CurrPtr s€ tro vao nut sau vi
tri can chén.

e Thi tu¢ InsertList{Item: DataType; var PredPtr, CurrPtr: PtrType)
cheén ntit ¢6 néi dung Ttem vio danh sdch, sau mit duge tro boi Predptr va trudc
ntit duoc tré bdi Currptr. Thil tuc bao gém c¢d tinh huéng vi tri chén 14 diu hoac
cudi danh sdch.

Chuong trinh duge chay thit cho file van ban c6 tén la VANBAN va két qua duoc ghi ra
file van ban cé tén la BANGTU.
Noi dung file VANBAN duge thir:
- the PROGRAM heading specifies the PROGRAM's name AND parameters;
it is purely informative AND has no meaning TO the PROGRAM itself.
- the USES clause lists the UNITs used by the PROGRAM.
- the LABEL, CONSTant, VARiable, PROCEDURE, AND FUNCTION declaration
parts can be listed IN any order, AND repeated any number OF times.

- the statement part specifies the statements TO be executed when the
PROGRAM runs.

K&t qua trén file BANGTU:

AND CONST FUNCTION IN
LABEL oF PROCEDURE PROGRAM
~TO UNIT USES VAR

5. Mot so bién thé cia danh sach lién két

Mot han ch€ clia danh sdch kién két "tiéu chuan" duge cai dat trong muc truée 1a moi
nit chi duoe di dén mot cach tudn tu tir niit dau, vi th€ trong nhimg coéng viéc thuong
xuyén phai truy cap dén nhitng nit khdc nhau, cai dat nay trd nén kém hiéu qua. Trong
nhiéu tng dung, ngudi ta thiy viéc ding nhimg thao tic truy c¢ip ciing nhu cidc méi lien
két khdc c6 thé tién loi hon. Viée thay ddi nay din dén cdc bién thé cna danh séch lién
két. Cic ban ¢6 thé tim doc chi tiét cdc bign thé niy ciing nhu cic itng dung clia né trong
céc gido trinh bin vé cau tric dir licu. Muc nay chi gidi thiéu so luge mot s6 bicn thé
thuong gap nhat.

5.1. Ngan xép lién két

C6 thé cap phat dong dé xay dung mot ngdn xép (stack) theo mo hinh LIFO. Cic thao
tidc co ban cha ngin x&p 1a ddy vao (Push) va 1ay ra (Pop) mot phin tt tai ddu ngan x€p.
Vi tri ddu ngan xép duge goi 1a dinh cla né. Viée khai bdo giong nhu danh séch lién ket,
ngoal trir viéc thay mot $6 t€n cho phd hop:
Type

DataType =

PtrType = “StackNcde;

StackNode = record
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Data: DataType:
Next: PtrType;
end;
var
StackPtr: PtrType; {trodinh ngan xép)
Céc thao tdc khéi tao ngiin x&p réng, duyét ngin xé&p duge xay dung nhu mot danh sdch
lien k&t Thao téc ddy mot muc dit liéu Item vao ngan x&p dugc thuc hién theo cdc budc:
* Xin c@p phdt mét nit méi cho con tré TempPt= dé liru Iten.
» Day nit nay vio dinh ngan xép bing céch dit TempPtr~ . Next bing Stackptr rdi
sau d6 ghi nhan lai stackpPtr bing TempPtr.
Thi tuc push dudi day ddy muc Item vao ngan x€p:
Procedure Push(Item: DataType):
var TempPtr: PtrType;

begin
New (TempPtr) ; {xin c4p phdl nit mdi}
TempPtr”.Data := Item; {ghi nhin dir }icu}
TempPtr”® . Next := StackPtr; (diy viodinh}
StackPtr := TempPtr; {ghi nhan lai dioh}
end;

Thao tac 1dy mo6t muc dit liéu 1ten ra khoi ngian xép duge thuc hién theo cic bude:
¢ Kiém tra ngin xép xem c6 khdc réng khong, néu ngan x&p rng (StackPtr =
Nil) thi gdn cho Item mét gid tri dic biét (mang tinh quy udc, ky hidu Nul) dé
bdo hiéu danh sach réng va két thic. Trdi lai thuc hién tiép:
s (an Item.bﬁng StackPtr” .Data.
* Gin TempPtr bing stackPtr.
o Dit lai stackptr” bing stackPtr” . Next.
e Thu héi viing nhé duogc trd béi TempPtr.
Thil tuc Pop dudi day 14y muc Item ra khoi ngin x&p:
Procedure Pop(var Item: DataTypa) ;
var TempPtr: PtrType:

begin
if StackPtr = Nil then
Item := Nul {bdo hi¢u ngan x€p rdng )
else
bagin
Item := StackPtr”.Data; {ghi nhan Item}
TempPtr := StackPtr; ’
StackPtr := StackPtr.Next; ({ghinhin lai dinh}
Dispose {TempPtr) ; : {thu héi ving nhg}
end; '
end;

5.2. Hang dgi lién két
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Hang dov (queue) duge cdp phit dong giong nhu mot danh sich FIFO. Thao tic dy
vao, 14y ra dugc thuc hién & hai ddu: ddy vao & cudi hang doi va 13y ra & ddu hang doi. Vi
the ta can luu trii ¢ hai dau dé thuan tién cho c4c thao tic nay. Viéc khai bdo hang doi
cling gidng nhu moét danh séch lién két, trong d6 ngoai con trd trd vao ddu hang doi, c6
thém mot con trd trd vao cudi hang doi. Viéc d6i moét s6 tén trong khai béo nhim phit hop
véi cich got:

Type
DataType =
PtrType = “QueueNode;
QueueNode = record
Data: DataType;
Next: PtrType;
end;
Var
QueueFront, {trd ddu hang dai}
QueueRear: PtrType; {tro cudihing doil

Cic thao tdc khoi tao hang doi roéng, duyét hang doi, khong c6 gi thay ddi so véi danh
sdch lien két. Céc thao tdc ddy vao, ldy ra cha hang doi rat gidng cdc thao tic tuong ing
cna ngin x€p. Chiing t6i danh cho cdc ban nhu bai tap.

5.3. Danh sach lién két doi .

Trong nhiéu tng dung ctia danh sdch, viec tir mét niit di dén hai nitt canh né cling cén
thudng xuyén nhut nhau. Viée chi t6 chic mot mai lien két mot chién trong danh sich
"tieu chudn” r6 rang 12 khong ddp tng 15t duge doi hdi nay. Muc nay gidi thiéu cdch t8
chuc danh sdch c6 hai lien két: Lién két cing chiéu (forward link) trd dén niit diing sau vi
Hién két ngreoe chiéu (backward link) troé dén nit dig trude.

/—> tro tdi niit ding sau

Data
tré 161 nit ding trude e\ FLink 1
- BLink

Mot danh sich lién két tao nén bdi nhimg nit nhu thé goi 1a dunh sdch lién két doi.
Viéc khal bio mét danh sich lién két doi ciing giong nhu mot danh sach lién két "tien
chudn", trong dé b6 sung thém mot méi lien két nguge chiéu. Vi 1y do d6i xing, ngudi ta
cling khai bdo thém con r6 Last dé tr6 tdi niit cudi:

Type '

DataType =

PtrType = “Node;

Nede = record

Data: DataType;
FLink, - {tro téi nat sau}
BLink: PtrType; {10 tdi ndt trude)
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end;
Var
First, {tro nidt ddu)
Last: PtrType; {trd nitcudi)

Céc cai dat cho céc thao téc trén danh sdch lién két d6i duoc xem nhu bai tap.

5.4, Danh sach lién két boi

Mot s6 cai dat danh sdch lién két danh cho nhiing img dung phic tap, trong dé cdc nit
cin duge thiét k&€ nhiéu hon mot lién két. Chiing duoc goi 14 nhing danh sacl lién két boi.
Mot thi du don gian v€ danh sich lién két boi 13 danh sdch c6 hai lien két, mo ta hai thit tu
khdc nhau ¢dn dugc truy cap trong danh sich. Thuc chdt danh sdch nay c¢é thé xem nhur
hai danh sdch lién két dung chung viing dir liéu. Khai bdo duéi day mé ti mot danh sach

- gom hai truong dit liéu chira €n va s6 hiéu, trong d6 céc tén duogc sap theo thit tr abe va

céc s6 hiéu duge sip theo thir nr tang dén:
Type

IdType = string[10];

PtrType = “Node;

Node = record

Id: IdType; {tén}
Num: intaeger; {s6 hiéu}
IdLink, {lién két ten}
NumLink: PtrTlype: {lién k&t s6 hicu}
end;
Var
IdFirst, {1r0 tén diu}
NumFirst: PtrType:; {116 s6 hiéu ddu)

Dé tim hiéu danh sich vira dugc thiét k&, ban hiy vé cic méi lién két (bing cdc miii
. tén) vao bang di liéu sau:

IdLink Id Num NumLink
Smith 1537
Dos 1197
Adans 1932
Jonas 2570

Chuong trinh duéi day tao danh sdch c¢6 hai lién k&t nhur vira mo ta. Dit liéu duoc doc tir
file van ban (file input), méi dong danh 11 vi tri dau cho tén, céc vi tri ti€p theo danh cho
s6 hi¢u. Sau khi danh sdch dugc tao, chuong trinh ghi danh sach ra hai file vin ban khéc
(theo quy cich giéng file input), moét file ghi danh sdch theo thif tu tén con file kia ghi
danh sich theo thit tu s6 hiéu. Thudt todn tao danh sich cho mdi lién két giong nhu trong
bai todn x4y dung bang tir (xem chueng trinh TextConeordance, muc 4.3)

Preoegram MultLink;
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Type
IdType = string[10];
PtrType = “Node;
Node = record
Id: IdType:
Num: integer;
IdLink, NumLink: PtrType;
end;
Var
IdFirst, NumFirst: PtrType;

procedure CreatlistFrom(Name: string};
{120 danh sdch tir file input ¢6 tén Name}
var
F: text;
ITenp: IdType;
NTenp: integer;
IdPred, IdCurr, NumPred, NumCurr: PtrType:;

procedure SearchId(ITemp: IdType; var IdPred, IdCurr: PtrType):
Him Kigm vi trf chén phén 1 ¢6 tén [Temp}

begin
IdPred := Nil; IdCurr := IdFirst;
while {IdCurr <> Nil)} and (IdCurr”.Id < ITemp) do
begin
IdPred := IdCurr;
IdCurr := IdCurr”._ IdLink;
end;
end;

procedure SearchNum(NTemp: integer; var NumPred, NumCurr: PtrType):
{tim ki¢m vi tri chén phdn tir eé 58 hiéa NTemp)

begin
NumPred := Nil,; NumCurr := NumFirst;
while (NumCurzr <> Nil) and {NumCurr® . Num < NTemp) do
begin
NumPred := NumCurr;
NumCurr := NumCurr”.NumLink;
end;
end;

procedure Insertlist(ITemp: IdType; NTemp: integer; var IdPred,
IdCurr, NumPred, NumCurr: PtrType);
{chén phan ur ¢é tén [Temp, s6 hiéuw NTemp vao danb sdch}
var TempPtr: Ptrlype;
begin
New (TempPtr) ;
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with TempPtr" do

begin -
Id := ITenmp;
Num := NTemp;
IdLink := IdCurr;
NumLink := NumCurr;

end;

if IdCurr = IdFirst then IdFirst := TempPtr
else IdPred”.IdLink := TempPtr;

if NumCurr = NumFirst then NumFirst := TempPtr
else NumPred”.NumLink := TempPtr;

end;

begin
Assign(F, Name); Reset(F):
IdFirst := Nil; NumFirst := Nil;
while not Eof (F) do
begin
Readln (F, ITemp, NTemp) ;
SearchId(ITemp, IdPred, IdCurr);
SearchNum (NTemp, NumPred, NumCurr) ;
Insertlist (ITemp, NTemp, IdPred, IdCurr, NumPred, NumCurr) ;
end;
Close(F);
end;

procedure WritelistTo{IdName, NumName: string):
{ ghi danh sdich ra cdc file két qua ¢6 tén I[dName vi NumName |
var
F: text;
Curr: PtrType:
begin
Agsign(F, IdNama); Rewrite(F);
Curr := IdFirst; = [{theothdurién}
while Curr <> Nil do
begin
with Curr” do
Writeln(F, Id, ' ':1ll-Length(Id), Num:5):
Curr := Curx”®,IdLink;
end;
Close(F) ;
Asgign (F, NumName); Rewrite(F);
Curr := NumFirst; {theo thi¥ ty s§ hiéu}
while Curr <> Nil do
begin
with Curr” do
Writeln(f, Id, ' ':1ll-Length{(Id), Num:5);
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Curr := Curr”.Numlink;
end;
Close (F);
end;
Begin
CreatListFrom('DS.TXT'}) ;
WritelistTo ('DS1.TXT', 'DS2.TXT');,
End. -

Chuong trinh doc dit lién tir file DS.TXT va ghi két qua 1én cac file DS1.TXT (theo thi
tu tén) va DS2.TXT (theo thif ty s6 higu). Duéi day 12 noi dung céc file dit liéu va két qua
khi chay chuong trinh:

DS.TXT DS1.TXT ' DS2.TXT
Smith 1537 Adams 1532 Doe 1197
Doe 1197 Doe 1187 Smith 1537
Adams 1932 Jones 2570 Adams 1932
Jones 2570 Smith 1537 Jones 2570

Cé thé thiy danh sdch lién két boi ¢6 mat trong nhiéu cai dat phitc tap khéic nhau nhu
trong viéc luu trit ma tran thua, d6 thi, cdy, ... Cdc m6i lién két duoc 18 chiic sao cho phai
dat hiéu qua trong céc thao tic thudng xuyén cla ing dung. Ching han trong viéc cai dit
ma tran thua, cdn phai xay dung cdc méi lién két dé tir mot phdn ti, ta ¢6 thé nhanh chdng
di dén cdc phin tir cling hang hodc/va cing cdt véi nd.

5.5. Danh sich lién két long nhau

M6t s6 danh sdch lién két ¢ trudong dif liéu lai 13 mot danh sdch lién két khdc. Khi d6
- ta ¢& danh sdch lién két 16ng nhau. S6 mitc 16ng nhau, vé 16gic 1a khong han ché. Danh
sich lién két 16ng nhau thudng dugc diing dé cai dat nhimg cau tric phitc hgp, thay déi
phiéu kich thudc. Ching han, mét van ban ¢6 thé xem nhu moét danh sich lién két giita
cdc dong (s6 dong khong han ché) , trong d6 mdi dong lai dugc xem nhu mét danh sach
lién két gilta cdc k¥ tr (s6 ky tu trong dong khéng han ch€). Khai bao dudi day xay dung
moét danh sach nhu vay:
Type

{danh siich lén két ky ty}

CharPointer = “CharNode;

CharNode = record {ndt chita mot ky 1wy clha dong}
Ch: char; Indi dung ky tr}
ChNext: CharPointer; {tro ky tu tiép theo)
end;

| danh sdch lién k&t dong }
LinePointer = “LineNode;

LineNocde = record {nit chita mot dong cila vin bdn}
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ChFirst: CharPointer; {6 ky tyddu tién ciia dong)
LineNext: LinePointer; {trddong ticp theo)
end;
Var

LineFirst: LinePointer; {ird dong ddu tién cia van bin)

Nhimg tmg dung clia danh séch 16ng nhau (con duge goi la danh sdch téng quat) rat da
dang, ching han ¢6 thé gap chitng trong viée cai dat cac da thic nhiéu 4n, tip hop, ma
tran thua, ... Danh sdch tdng quét con 12 co s& cho vigc cai dit ngon ngit lap trinh LISP
(LISt Processing), mot ngdn ngit ¢d nhi€u ting dung hién nay. Cdc ban cé thé tim hidu
thém vé& nhimg vin dé nay qua nhimg tai liéu chuyén khao vé céu tric dir lieu.
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THU VIEN LAP TRINH

1. Thur vién lap trinh va vai tro cua thu vién lap trinh

Thu vién lap trinh 1a mot s6 d6i tugng trong chuong trinh nhu kicu, hang, bién, cic
chuong trinh con, ... dugc thiét k€ sin, dé c6 thé phuc vu lau dai cho cdc chuong trinh
khac nhau. Ching thudmg duge 16 chite thanh nhitng don vi riéng biét, thy theo muc dich
str dung.

Tir nhimg ¥ nghia d6, ¢6 thé thdy vai trd cia thu vién 1ap trinh qua may nét dai thé nhu
sau:

e Cho phép tinh k€ thita trong lap trinh. Nho thu vién, ngudi 1ap trinh c6 thé sl dung
nhitng thanh qua cii hodc cta nhiing ngudi khic, giam nhe cong stc lao dong khi
lap trinh, tir d6 kéo theo gidm gid thanh ciia céc san phdm phan mém.

e Nang cao do tin cay va 6n dinh cla chuong trinh. Mot chuong trinh viét theo thu
vién s& ddng tin ciy hon nhiéu so v6i mot chuong trinh viét tir A dén Z. Ngoai ra
mdt chuong trinh viét theo thu vién s& dé tim 161 d€ hiéu chinh hay nang c4p.

e Nang cao tinh l6gic clia cong viéc 1ap trinh. Nho thu vién, ngudi 14p trinh khong
phai ban tam nhiéu dén tinh vat 1y cha thiét bi. Mot chuong trinh vi€t theo thu vién
s& dé& chuyén ddi tir hé mdy ndy sang hé mdy khéc.

Ciing vi thé, thu vién 1ap trinh 1a mot cong cu khong thé thi€u cho nhitng phat trién tng
dung cia mdy tinh v&n di rat da dang hién nay.

Céc cai dat cha nhitng ngon ngit 1ap trinh rdt chil y dén viéc x4y dung va phdt trién thu
vién. Mot mat, chiing t6 chitc nhimg bién phéap k¥ thuat dé ngudi ding c6 thé dé dang xay
dung thi vién cla riéng minh, mat khdc, chiing cung cdp thém nhitng thu vién dé nguoi
dung khai thic. Ngoai nhitng thu vién do cdc cong cu lap trinh cung cép, nguoi dung con
tim thay cdc thu vién & nhitng "géi" chuong trinh, do nhitng nguoi khdc viét, hoac dudi
dang nhiing thwong phim. Hién nay c6 rat nhiéu thu vién cé tinh chat chuyén bigt: Thu
" vién todn hoc, thu vién dé hoa, thu vién thiét k&€ (co khi, xay dung ...), ... K¥ thuat xay
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dung, phit trién va khai thic th vién 1a mot van dé quan trong khong thé thidu dioc
trong k¥ thuat lap trinh.

Chuong nay nham thio luan cic kha nang xay dung vi khai théc thu vién trong Turbo
Pascal, tuy nhién nhiéu vin dé dugc m& rong mot céch tu nhién cho céc ngon ngit khic.

2. Unit (don vi chuong trinh)

Unit la mét cong cu ctia Turbo Pascal nhim gitp ngudi lap trinh xay dung vé phit trién
cic thu vién clia minh.

2.1. Dinh nghia unit va cau lénh lién két

Unit 1a mét tap hop cdc ki€u, hang, bién, ham, thit tuc nao ddy duoc bien dich sin dé c6
thé lién kél v&i moi churong trinh.

M®i unit duge t6 chiic thanh mot file (dang md may) luu trén dia véi phan md rong la
TPU (Turbo Pascal Unit). Cic unit duge phan biét v6i nhau bdi 1&n. Tén unit duce dit
theo quy tic tén thong thudng.

Gia sir di c6 mot 6 unit ndo dé (cic file da duoc hru trén dia dé hé théng c6 thé am
thdy), mét chuong trinh mu6n lién k&t véi nhitng unit nay phai dung Iénh khai bdo ¢6 cd
phap: '

USES unitl, unit2, ..., unitN;

- trong d6 USES ]a tif khéa, unitl, unit2, ..., unitN |2 diy tén cdc unit (viét cdch nhau bai
d&u phiy va két thiic bdi ddu chim phay) cin lién ket véi chuong trinh. Lénh khai bao nay
phai la Ig¢nh dau tién trong céc 1énh khai bdo khdc (nghia 13 né chi viét sau phan tiéu dé
chuong trinh). Thi du cdc dong lénh:

Program Demo,

Uses Crt, Dos, Graph;
khai bdo chuong trinh bemo dugc lién két véi cdc unit crt, Dos, Graph.

Mot chuong trinh s& diing duoc tét ci nhiing d&i tuong di duoc xay dung trong céc unit
lién k€t v6i né nhur thé chiing duge viét trong chuong trinh, Néu gap mét déi tuong la,
chura duge lién ket, s& gip 161 Unknown identifier khi bién dich. Chang han, chuong trinh
Demo O trén ¢é thé dung cdc thi tuc c1rser (unit crt), ki€u Registers (unit pes), ham
GetColor {unif Graph).

Mot chuong trinh lién két voi nhimg unit ndo diy con duoc goi la tham khao
(reference) dén nhitng unit nay.

2.2, Cach viét mot unit

Vi€t mot unit cling nhur viét mot chuong trinh, cdn phai qua cdc bude: soan thao ngudn
roi sau dé dich.
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Nguoén cua unit duge soan thio nhu mot file van ban va dugc cit 1én dia véi phian md
rong .PAS giéng nhu nguén cua chrong trinh. Unit gém nhimg phan sau:

1. Tiéu dé unir: G6m moét dong, mé& déu 12 tir khéa UNIT tiep theo 1a t&n unit va két
thiic 12 ddu chdm phdy. Ten unit duge dat theo quy tic nhu tén céc doi tuong khéc. Diém
diac bigt 1a tén clia unit phai triing véi tén file clia n6 (diéu nay 1a khong bat budc khi soan
chuong trinh). Thi du:

UNIT Mat;
la tiéu dé cda unit c6 1én la MAT. Khi ¢4t né lén dia, ciing phai dat tén file 1a MAT (nghia
la file MAT.PAS).

2. Phan giuo tiép: Bat dau biang tir khéa INTERFACE. Phan nay khai bdo cic kiéu,
hang, bién, ham, thd tuc ma chuong trinh lién két duoc dung Riéng cdc thu tuc, ham chi

khai bdo phén tieu dé. Thi du:
INTERFACE

Type
Matrix = record
size: byte;
elem: aray[l..50, 1..50] of real:
end;
function Invert(var A: Mattrix}: boolean;
procedure Show({var A: Matrix);
trinh bay phan giao ti€p cua unit Mat. Moi chuong trinh tham khdo t&i unit nay déu duoe
dung ki€u Matrix , hAm Invert va thil tuc Show nhu trong unit di xay dung.
3. Phan ngi tei: Bat ddu bing tir khéa IMPLEMENTATION. Trong phin nay 1i noi
dung cac ham, thu tuc di khai bdo trong phan giao tiép. Thi du:
IMPLEMENTATION

function Invert({var A: Mattrix): booclean;

end;

end;
1a phan ndi tai cua unit Mat, trong dé trinh bay cdc 1énh xay dung haim Invert va thi tuc
Show.

Chiu y riing, tat ca cde thi tue, ham di khat bdo trong phin giao t1iép, cin phai duge xuat
hién trong phin nay. Nguogc lai, phan nay cé thé chira céc kiéu, hing, bién, ham, thi tuc
khong cé mat trong phan giao ti€p. Ching la nhitng déi tuong néi tai cia unit, chuong
trinh hién két khong ding dugc. Nhitng déi tuong khong duge truc ti€p truy cip boi
chuong trinh bén ngodi, ¢dn dua vao phdn nay d€ dam béo an toan. Thong thudng, nhimg
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doi tugng nay 13 nhimg thao tdc hofic tai nguyén nham hé tro cho viéc xay dung cdc thi
tuc va ham trong phan giao 1iép.

4. Phan khoi déng: Pay 1a phin cdc cdu 1énh cua unit, chiing dugc thuc hién trwdc Khi
thue hién cdc 1énh clia chirong trinh. Phan nay md& ddu bang tir khéa BEGIN va két thiic
bing END kém theo ddu ch&m (nhu két thiic cta chwong trinh). Thudng phan nay la cic
1énh khéi gdn cdc gid tri ban ddu cho cdc bién hodc 1&i goi nhitng thu tuc khoi tao nao diy
dé trao cho chuong trinh truéc khi chuong trinh hoat déng. Vi the phan khdi dong la
khong bat buoc. Néu khong cé phan ndy, tir khéa BEGIN ¢6 thé bo, nhung vin phai giit
lai tir khéa END cing ddu chdm (bao hiéu hét unit).

K&t hop céc thi du da néu, toan bd van ban clia unit Mat ¢6 dang nhur sau:

UNIT Mat, {tiéudé)

INTERFACE {phin giso tiép}

Type
Matrix = record
size: byte;
elem: aray[l..50, 1..50] of real:
end;
function Invert(var A: Mattrix): boolean;
procedure Show{var A: Matrix);

IMPLEMENTATION {phdn ndi tai} .

function Invert(var A: Mattrix): boolean;

end;

end;
{khong cd phin khoi dong)

END.

Mot unit, khi xay dung, lai c¢6 thé tham Khéo dén nhimg unit khdc. Cau Iénh khai bae
USES duoc diing sau cic tir khéa INTERFACE hoac IMPLEMENTATION, dé cé thé
dung céc d6i twong clia c4c unit duge tham khao trong nhimng phan nay. Thi du

UNIT Exam; ’

INTERFACE

Uses Dos, Crt, Mat;

END.
mé th mot unit ma noi dung phan INTERFACE cua né duoc tham khao dén cdc unit os,
Crt, Mat.
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Sau khi di soan xong nguén ciia unit, ban cin dich né ra dia theo cdch thitc nhu déi véi
chuong trinh. Turbo Pascal s& luut ra dia ban dich v6i tén gidng nhu file nguén va ¢6 phin
md rong la .TPU (Turbo Pascal Unit). Néu gap 181 bién dich, hé thdng s& bdo 16i gicng
nhir khi dich mdt chuong trinh.

Khi dich mot chuong trinh ¢6 lién két véi cdc unit, chi c4n cdc file TPU cila cdc unit
d6, nghia 14 chi cin trao cdc TPU cho ngudi sit dung. Theo mac dinh, khi dich chuong
trinh, h¢ théng s€ tim cidc TPU ¢4 lién quan & trong cling mot thu muc véi chuong trinh
nguon, tuy nhién cdc TPU c6 thé dé & ché khdc véi didu kien phai dat lai dudng din trong
muyc Options ctia hé théng. DE tién loi cho ngudi skt dung, khi dich chuong trinh (bing
Make, Build hoac Run), trong trudng hop khong tim thdy cdc TPU, Turbo Pascal s& tu
dong dich céc file PAS lién quan ra céc file TPU trude, ré1 tién hanh dich va thuc hién
chuong trinh sau. Cic file EXE dugc tae da bao gédm cdc mi cia nhitng unit duge lién két,
vi the khi chay khéng cin ¢6 mit cdc file TPU. Ciing giéng nhu chuong trinh, cac file
PAS, nguén cita unit, 1a cdn thi€t dé bao tri thu vién. Mbi khi muén thay déi noi dung thu
vién, can hiéu chinh lai nguén va bién dich lai.

Mot unit duge dung, bao git cling phai ¢é cdc tai liéu kém theo. C6 hai loai tai licu
cho unit:

1. Tai liéu sir dung: Day 1a tai 1iéu danh cho ngudi dung, trong dé gidi thiéu cic chic
nang chinh cla unit, ¥ nghia cdc kiéu dit liéu, bién, hing, cdc chic niang cing nhu cd
phédp khai bdo cua cdc ham, thi tuc. Vi ngudi ding chi c6 trong tay céc file TPU nén sé
chang lam gi dugc néu khong c6 nhitng tai liéu nay. Mot s6 thu vién 16n con cung cip
thém céc tai liéu hoc tap, cdc chuong trinh mau dé ngudi dung thuan tién khi khai théc.
Nhimg thuong pham thu vién hién nay rdt chii trong bién soan i liéu cho ngudi diing va
tién tai lieu duge tinh chung véi gid thanh san phfm. Nhiéu tai lieu con dua ra nhing
khuyén cdo cho ngudi dung, chi r6 nhiing mét con han ché€ cua thu vién clng nhu huéng
phét trién trong twong lai clia né.

Unit Mat duge xay dung & trén 1a mot thi du don gian, chi bao gém kiéu dit licu Matrix
dé m6 th mot ma tran, ham Invert dé tinh ma tran nghich ddo v tha tuc Show dé hién thi
ma tran én man hich. Kiéu Matrix gém 2 trudng: size (kiéu byte) d€ luu cdp ciia ma
trin (khéng qud 50) va elen (kiéu array[1..50, 1..50] of real) dé luu cdc phan tir
cua ma tran. Ham Invert(var A: Matrix): boolean tinh ma tran nghich dao cua ma
tran A. Néu A ¢6 nghich ddo, ham tra vé True va két qua nghich ddo duwge givi lai vio A,
trdi lai ham tra vé False. Thil tuc Show (var A: Matrix) hién thi noi dung ma tran a lén
man hinh thee khuon dang dong, cdt quen thude.

2. Tai liéu thiét ké' Day 1a tai ligu danh cho ngudi viét unit, nham bao tri nhimg thu
vien di xay dung. Mot unit dugce viét xong, khong phai 1a da duoc hoan thién. Nhidu 16
¢6 thé duge phdt hién trong qud trinh ding. Ngoai ra, luén xudt hién nhiing van dé cdn
- ndng cdp cho thu vién. VI th€ viéc hiéu chinh, tham chi viét 1ai, 14 nhitng vin dé luon
dugc dat ra trong qud trinh bao tri thu vién. Noi dung cta tai li¢u thiét ké chii y&u xoay
quanh viéc t6 chic cdc cdu tric dif liéu va cdc giai thuat duge ding, trong dé c6 danh gid
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cac phi ton ciing nhu hiéun qua. Mot s& han ché€ ciing nhu mot s6 hoach dinh cho tuong lai
ctia ther vién ciing duge dé cp trong céc tai liéu niy. Nho cdc tai lién thi€t k€ ma nhimg
nguoi xay dung thu vién 1€t kiém duoc rdt nhiéu cong sie khi can hiéu chinh hoac phat
trién san pham cla minh. Thong thudng nhitng tai fiéu thiét k€ 14 nhimg tai fiéu dugc giit
ban quyén, khong duoc cong bé cho ngudi sir dung.

Chang han, déi v6i unit Mat & trén, thi lidu thiét k€ cin chi rd viéc té chie dir liéu kiéu
Matrix dé lru ma tran va giai thuat duge dung dé tinh ma trin nghich ddao. Nho tai lieu
nay. néu can thay déi lai 16 chitc di¥ liéu hodc thay déi giai thuat. ngudi thiét k& sé dé
diang hiéu chinh lai duge ndi dung unit.

Viée viél mot unit cho ding quy cédch cid phip 1a mot dicu don gian, nhimg viée quyét
dinh cdc noi dung cila né lai khong don gian chut nao. Théng thuong, mét unit duge xay
dung nhim cung ¢dp cédc thao tac co bin (dudi dang ham, thu tuc) va nhitng tai nguyén
(dudi dang cau tric dir liéu) cho mot 16p cdc bai todn nao day. Nhu the viéc hinh thanh
mot unit £ hé qua cita viée phin tich can k€ nhitng yéu cau ¢in giai quyét. K¥ thuat viét
unit bao gém nhiéu mat, khéng nhimng can xay dung nhiing giai thuat va 8 chic dif lieu
sa0 cho phil hop vi ¢é hiéu qua, ma con phai dé y dén cdch t8 chic cdc tham s6 va cdch
dat tén dé ngudi doc dé nhé, dé dung. Chang han cén tranh viée 16 chic qud nhiéu tham
s6 cho mot thu tue hoidc ham bing ¢ich két hop cac tham s6 lign quan nhé cic cdu tric di
fi¢u. Cdc tén kiéu, ham, th( wc phai mang tinh chat ggi nhé va phan dnh duge méi lién hé
giita chifng, ... Cling can nhé ring pham vi anh huéng cia moét unit 1a 16n hon nhiéu so véi
mot chuong trinh, mot sai sét nhé cha unit ¢6 thé din dén viec do vd hang loat cic ting
dung viél trén ching va nguoc lar mot cai tién cua unit s& kéo theo hang loat chuong trinh
dwoe ning cip. Vi thé viéc hoan thién cdc unit luon 1a mot yéu cau cdp thiét trong cong
viée lap irnnh.

2.3. Cach dung unit

Cic d6i trong da xay dung trong unit ¢é thé ding trong cic chuong trinh lién két nhu
chinh cdc déi trong niy duge khai bdo trong chuong tinh. Chang han, chuong trinh trong
thi du dudi day, lién két v4i unit Mat, s& thuc hién cdc cong viéc: Nhap mot ma trdn tir ban
phim, hién thi ma tran dd nhap lén man hinh, tinh ma tran nghich dao cia ma trén nay va
hién thi ma tran nghich dao tim duoc (néu cd) én man hinh:

Program Thidu;
Uses Mat;
Var A: Matrix;
i, J: byte;
Begin
with A do {nhip ma trdn A tir ban phim}
begin
Writeln('Cap cua ma tran: '); Readln({size);
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Writeln('Vac cac phan tu cua ma tran:'):

for i := 1 to size do
for j := 1 to size do
begin
Write{'Phan tu dong ', 1, ', cot ', 3J, ': ');
Readln{elem[i, 31);
end;
and;
Writeln('Ma tran da cheo:');
Show (A} ;
if Invert(A) then
begin
Writeln{'Ma tran nghich dao la:'};
Show (&) ;

end else
Writeln{'Ma tran khong kha nghich');
Write('An Enter de ket thuc ... '}:
Readln;
End.

Vi mot chuong trinh ¢6 thé tham khao téi nhiéu unit nén tly theo méi quan he giia
chiing ma cé thé xay ra nhitng hiéu Gng khic nhau. Dudi day 1a may diém cdn chd y:

1. Mot unit cé thé tham khao dén unit khic trong danh sich nhung khong dugc tham
khao vong. Thi du chuong trinh: '

Program Test;

Uses A, B, C;
trong dé unit A tham khao t6i B, unit B tham khao tdi c con unit ¢ tai tham khao téi a, khi
chay s& gap 161 Circular unit reference.

2. Cho phép cé tén trung nhau trong cdc déi tuong duge khai bdo trong phir giuo tiep
clia cdc unit va trong chuong trinh tham khio ching. Trong nhimg trudong hop nhu vay,
Turbo Pascal s& wu tién dinh nghia sau cung. Trinh ty dink nghia tén tuan theo thit v cic
unit trong danh sach va cuéi cling 13 chuong trinh tham khao dén chdng. Thi dy dudi day
12 hai unit A, B v chuong trinh AB tham khao t&1 cdc unit nay:

Unit A;
Interface

Var x: integer;

Functicn F{x: integer}: integer;
Implementatiocn

Function F({x: integer): integer;

bagin
F := x+1;
end;
Begin

End.
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Unit B;
Interface
Var x: integer:
Function F{x: integer): integer;
Tmplementation
Function F(x: integer}: integer;
begin
F o= x+2;
and,;
Begin

Program AB;
Uses A, B;
Function F(x: integer): integer;
begin
F o= x+3;
end;
Begin

Writeln{'x = ', x);

Writeln('F(x) = ', Fix));

Readln;

End.

Trong thi du trén, tén bi€n x xuft hién trong cd hai unit A v B, con t&n him F xust hién
trong ca hai unit nay va ca trong chuong trinh aB. Thit tu tham Khéo t6i cdc unit A, B ciia
chuong trinh AB 12 A trude B sau. Vi the ca x va F déu duge hiéu trong AB v6i nhimg dinh
nghia duve xdc dinh sau cling. Véi bién x, dinh nghia sau cling thude vé B, nghia 1a x ¢6
- gl et 2, con doi véi ham F, dinh nghia sau cling thugc vé s, nghia 1a ¥ (x) c6 gid tri 5.

C¢ the phan biét cdc tén trung nhau nay néu chi tudng minh chiing thudc unit ndo bing
cdch viet tén unit trude, sau d6 12 ddu chdm va cudi cung la tén doi tuong cn truy cap.
Chéng han, néu viét lai cdc lénh trong than chuong trinh aB nhu dudi day:

Program AR;
Uses A, B;
Function F({x: integer): integer;
begin
F o= x+3;
end;
Begin 5

Writeln{'x = ', A.x);

Writeln{'F(x}) = ', B.F{A.x)):

Readln;

End.

~ thi s& nhan dugce két qua trén man hinh x = 1 (xcllaa) vAF(x) = 3 (F clla B).
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Thi du trén ciing canh bio mot tinh huéng c6 thé xay ra 12, mét chuong trinh ¢6 thé pha
héng unit duge tham khao, néu nhir trong unit khong che gidu nhimg doi twgng khong
dugc truy cap truc ti€p bdi chuong trinh.

Viéc ding mot unit khong chi don thudn 1a ném duge ci phép nhing 151 goi thu tuc
hodc ham trong unit ma con phai biét ket hop ching dé thuc hién duge muc dich cia
chuong trinh. Thong thudng cdc ddi tugng trong mot unit ¢é lign quan mat thi€t dén nhau
vi chiing dugc thiét k€ dé giai mot 16p bai todn nao day. Viéc ném duge nhimg mai lién hé
niy gitp cho viéc hidu unit duge hé théng va toan dién hon vi nhu thé viéc khai thac unit
& hi¢u qua hon.

Mot bién phap tot dé tim hi€u céc unit la t viét cac chuong trinh dé thir ching. Bat cu
mot sy mo hé ndo trong tai lieu st dung ciing cdn duoc khing dinh lai bang nhiing
chuong trinh test twong ing. Nho k€t qua cia nhing khing dinh nay ma viéc dimg unit
m&i tranh dugc nhitng 16i "khé hiéu" vé sau.

Néu ban ding nhing unit dudi dang thuong pham dé wrién khaj cic (ng dung ctia minh
thi ban cdn theo d6i viéc nang cap ching dé luon ¢é duge trong tay phi¢n ban méi, nhit ja
trong nhimg giai doan cdc mdy tinh duge chuyén déi thé hé. Viéc thay déi thuong xuyén
nly $& gitip cho cdc (ng dung cta ban ludn thich nghi dugc véi hoan canh hién tai.

N&i tém lai, viéc khai thic hiéu qua mot unit 1a mot vie lam cong phu, doi hoi nhieu
thdi gian cho viée doc tai liéu va lam mdy. Viéc lam quen vdi nhicu umt s& cung cap cho
ban nhiéu cong cu dé phat trién ung dung, déng thoi cling 12 budc khm dau dé gifip ban
tré thanh mot nha thiét k& thu vién t6t.

2.4. Nhiing ly do cua viéc dung unit

Unit 13 mot buéc mdi clia Turbo Pascal trong qua trinh phdt trién, duge xay dung bt
dau tir phién ban 4. Tif phién ban 3 tr& vé trude, thu vién 1ap trinh cha Turbo Pascal dugce
lun trik dudi dang nguén va duge "nhing" vao van ban chiong trinh khi bién dich.

Nhitng 1y do ctia viéc ding unit d& té chiic thu vién, ¢6 thé tém tat trong may diém sauw:

1. Unit la céng cu dé tao cde chuong trinh lon.

Do méi don thé chwrong trinh phai duge quan 1y gon trong mot doan neén kich thude clia
mot don thé khong thé vuot ngudng 64 Kb. Néu dua tat ci céc thu tuc, ham phuc vu
chuong trinh vao trong ciing mot vin ban ngudn thi sé din dén chuong trinh qud 16n. Day
cling 12 181 gidi thich tai sao phién ban 3 cta Turbo Pascal chi tao duge nhiing file COM.
Nh& céc unit, cdc thudng trinh duge phan bd trén nhimg don thé khdc nhau, nghia la
chuong trinh duoc lién két tir nhiéu don thé, ¢6 téng kich thude vugt ngudng 64 Kb nhiéu.
Tir phién ban 4 tro di, nho unit, Turbo Pascal méi tao ra ducgc cic file EXE.

2. Unit ¢6 khd ndng che gidu néi tui.

Cic chuong trinh bén ngoai chi ¢é thé ding céc két qua clia cdc thudng trinh trong unit
mi khong thé truy cap duge ndi dung thiet k€ clia céc thudng tiinh ndy. Viéc che gidu nhu
viy lam tang do an toan cta viéc dung thu vién, cling nhu tang kha nang trao déi thu vién
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giifa cac ngudi dung. Déi vdi nhimg ngudi sir dung thur vien, viée lun trit cdc TPU s& thuan
tién va dam bao hon nhiéu so véi viéc phat luu trit cdc van ban nguon.
3. Unit lan tdng téc dé dich ¢ hwong trink.

Nh¢ unit ma chuong trinh nguén ngin hon nhiéu. Khi dich lai, chi ¢6 nhiing lénh trong
chuong trinh nguén méi duge dich, diéu nay kéo theo td¢ do dich s& nhanh hon.

2.5. Thi du xay dung unit

Phdn nay trinh bay cdc budc xay dung mot unit théng qua mot bai todn cu thé: thue
hién cdc phép todn co bian trén céc da thite g0m cong, nhan va chia hai da thitc. Unit dugce
dat tén 12 POLY,

Trude hét, can 8 chiic kidu dit liéu d€ luu trit da thite. Theo dinh nghia, mét da thirc bac
n cé dang:

CxX"+Cx"'+ . +C,

trong do6 C,, C,, ..., C, 1a céc hiing s6, Co # 0, duoe goi la cdc hé s6 cia da thite. Mot cach
tu nhién, cé thé cij dat kiéu da thdc (vé6i han ché bac khong qud 100) nhur sau:
Type
Polynom = record
deg: integer;
coef: array(0..100] of real;
end;

trong do deg lru trit bac cia da thic va mang coef lun trit céc hé s6 clia da thirc:
coef [0], coef (1], ..., coef [deg] theo trinh tu bac gidm din, coef[0] # 0.

D¢ dinh nghia trén ap dung cho ca da thiic O (c6 14t ca cic h¢ s6 déu bang 0), ta quy
wdc rang bac cta da thitc O 13 -1 (bac khong xdc dinh).

Céc phép todn trén da thite duge thuc hién nhd céc thi tuc trong itng dudt day:

Tha tuc

Procedure Add{a, b: Polynom; var c: Polynom) ;
thie hién viéc cong da thite a vé6i da thiic b va gui két qua vio .

Thu tuc _ .

Procedure Multiply(a, b: Polynom; var c: Polynom) ;
thue hién viée nhan da thic a véi da thite b va gui két qua vao «.

Thil tuc

Procedure Divide{a, b: Polynom; var g, r: Polynom);
thuc hién viéc chia da thic a cho da thic b (khic da thitc 0). Két qua duge gui vao q (da
thire thuong) va ¢ (da thic du).

Nhu viy phan INTEFACE cia unit d3 duoc thiét k&, _

Phan IMPLEMENTATION 14 phdn chi tiét cha unit, trong dé phai thuc hién cdc thu
tuc dd néu & phin giao ti€p. o) day, néu cdn ¢ thé xay dung thém nhitng ham, thu tuc hé
trg cho cdc thi tuc nay. Chiing téi danh phdn nay cho cic ban, xem nhu bai tap.

Unit nay khéng c6 phan khéi dong.
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Cuoi cling 1a viéc bién tap nhiing gi da thiét k&€ theo quy cédch clia unit vao file ¢é tén 12
POLY .PAS va dich né sang TPU. __
V6i unit POLY vira xay dung, ban ¢6 thé viét mét chuong trinh test né nhu sau:

Program TestPoly;

Uses Crt, Poly:

Var
a, b, ¢, d: Polynom;
ch: char;

Procedure Enter (var p: Polynom);
{nhap da thifc p ti ban phim, hé s6 bac cao nhét khic 0)
var i: integer;
kegin
with p da
begin
Write(' Bac (khong qua i00): '});
Readln{degqg} ;
if {(deg < 0) or (deg > 100) then
begin
deg = ~-1;
exit;
end;
repeat
Write(' He so bac ', dag, ' {(khac 0): ');
Readln{cocef[0]) ;
until coef[0] <> O
for i := 1 to deg do
begin
Write({' He so bac ', deg-i, ': '};
Readln (coef[i]};
and;
end;
end;

procedure Show({var p: Polynom};
{hién thi da thikc p [&n man hinh}
var i: integer; '

begin
with p do
begin
if deg = -1 then Writeln(' 0') else
for 1 := 0 to deg do
Writeln{' He so bac ', deg-i, ': ', coef[i]:1:2);
end;

end;
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Begin
ClrScr;
Writeln{'Nhap da thue a:'); Enter{a):
Writeln{'Nhap da thuc b:'); Enter(b);
repeat
Writeln;
Write('l. Cong / 2. Nnhan / 3. Chia / 4. Ket thuc: '});
ch := ReadKey,; Writeln(ch) ;
case ch of
'l': begin
Add(a, b, c);
Writeln('Da thuc tong:'};
Show () ;
end;
'2': begin
Multiply{a, b, c):
Writeln('Da thuc tich:');
Show{c) ;
end;
'3': begin
Bivide{a, b, e, d);
Writeln('Da thuc thuong:');

Show (c) ;
Writeln{'Da thuc du:');
Show {d) ;
end;
'4': Halt;
end;
until falsea;
End.

3. Thir vién chuin cta Turbo Pascal

Ciing giéng nhu moi cai dat clia ngdn ngit 1ap trinh, Turbo Pascal xay dung sin mot s6
thr vién cho ngudi dung, goi 1a nhitmg thu vién chuan. Nhiing unit co ban nhat duge "géi"
- chung vao mét file c6 tén 1a TURBO.TPL (Turbo Pascal Library), nhiing unit khic duge
t8 chitc thanh nhitng TPU riéng biét.

Mot s6 unit chudn s& dugc ban k¥ trong chuong sau, & day chi diém qua nhimg nét
chinh.

3.1. Cac unit trong TURBO.TPL
TURBO.TPL chifa 5 unit co ban la: System, Crt, Dos, Printer va Overlay. Khi cai dit,

TURBO.TPL luén & ciing mét noi v6i TURBO.EXE (ngdm dinh trong thu muc BIN cua
hé théng) dé khi TURBO duge goi, TURBO.TPL ciing duoc tai vio bd nhé va céc unit
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chita trong né san sang dugc tham khao. Vi duge chita trong bd nhé nén t8¢ 4o tim dén
céc unit ndy s€ nhanh hon cdc unit chira trén dia. Turbo Pascal 1udén wu tién tim cac unit
cén thiét trong TURBO.TPL trude khi tim chung & bén ngoai. Mac dit ngAm dinh chita 5
unit, nhung ngudi ding cé thé iy ¥ thém bét danh sdch nay bing c4ch dung trinh tién ich
TPUMOVER ma hé thong Turbo Pascal cung cap (xem muc 4 cing chuong).

Unit System

Pay 13 unit co ban nhdat, no chita céc tién nghi thong dung nhit cdc ham so cép, cdc thi
tuc vao, ra, ... N6 1a unit duy nhét tv dong lién két vdi moi chuong trinh. Vi thé viéc dung
unit nay khéng can cau 1énh khai bdo USES.

Unit Crt

Unit Crt bao gébm céc chitc ning khai thdc man hinh, ban phim va 4m thanh. Né thuong
dugc dung dé thiét k&€ giao dién clia chuong trinh nhd viéc diéu khién man hinh va ban
* phim. N6 ciing [a cong cu hd trg cho viéc xay dung cdc chuong trinh mé phoéng.

Unit Dos

Unit nay bao gobm cdc dich vu ctia Dos nhu quan 1y file, dia, thi€t 1ap ngay gio,, ...
Ngodi ra c6 hai chuong trinh muc thap 14 MsDos va Intr cho phép goi truc ti€p mét 1enh
Dos hoac mot ngit (interrupt). Unit Dos 12 cong cu thich hgp dé 14p trinh hé théng.

Unit Printer

Pay 14 unit ngan nhdt, don thuin né chi dinh nghia tén cho mdy in 13 LST va moi két
xuat hudng t6i tén nay s€ dugce truc tiép gini ra may in.

Unit Overlay

LA unit cho phép té chitc chay céc chuong trinh 16n khi ma bo nhé trong khéng du tai
todn bd code ciia chuong trinh. Unit Overlay xdy dung céc thao tic cho phép tai timg
phin clia chuong trinh vae bo nhd trong dé chay (goi 1 ché d6 overlay).

3.2. Cac unit kKhac

Cac unit con lai cia TURBO, mbi unit duge chira trén mot TPU riéng biét. Lic cai dat,
cdc unit ndy ngam dinh dugc dat trong thu muc UNITS clia hé théng.

Unit Graph

LA unit khai thdc ch€ do dé hoa cha méy tinh bao gém mot s6 cdc kifu, tht tuc, ham
phuc vu cho céc thao tic v&, t6 mdu, x{ 1y bitmap, .... Trong unit ¢6 cai dat by xir ly
Graphics tiy thugc thiét bi man hinh CGA, EGA, VGA, Hercules, AT&T400, MCCGA,
3270PC, ... Bay 12 mét unit 16n, c¢6 nhiéu ham va thi tuc. Unit Graph 1a cong cu dé xay
dimg cdc chuong trinh do hoa.

Unit Graph3, Turbo3

LA nhitng unit nhim tuong thich véi cdc chuong trinh viét trén Turbo Pascal verston 3.
Nhiing unit ndy mang tfnh lich sir trong thdi ky chuyén tiép tit phién ban 3 sang cic phién

ban cao hon, hién nay ching tr& nén khong can thiét.

~ Cac unit ctia Turbo Vision
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Bao goém nhiéu TPU, thiét k& theo hudng d6i tugng, hhim hé tro kha nang giao ti€p cla
chuong trinh qua céc cong cu nhu menu, khung hoi thoai, cira s6, chuot, ... giGng nhu moi
truong cua Turbo Pascal.

4. Trinh tién ich TPUMOVER

Trong cdc phit trién 1ting dung cda Turbo Pascal, mot chuong trinh thudng cin tham
khao dén nhi€u unit khéc nhau. Viéc dé riéng r& chiing thanh nhitng TPU riéng biét nhiéu
khit gy khé khan cho viéc quan 1y va cai dat. Turbo Pascal cung cap mét trinh tién ich tén
1a TPUMOVER (tén file c6 phan m& rong 1a .EXE) dé nguoi dung c6 thé 8 chiic cdc unit
thanh nhimg "géi", ¢4 thé thém hodc b6t dé dang.

Nhe TPUMOVER, cédc TPU ¢6 thé gop lai thinh mot file v6i mot tén nio ddy, ¢4 phan
mé rong méc dinh 1a . TPL (Turbo Pascal Library), khi cdn ¢6 thé thém, bét hoic trich cédc
TPU tir TPL. Néi rieng, nhd TPUMOVER, ban c6_thé thém b6t cde unit trong file
TURBO.TPL Ia thu vién Tuén duge md kém véi TURBO.EXE, nhim nhanh chéng phuc

vu céc tng dung cua ban. Cd phdp cia TPUMOVER la:
- TPUMOVER Jfilename operations
trong do filename 1a tén file TPL con operations 12 mot danh sdch thy chon gém mot hay
nhiéu lénh ¢6 dang nhu sau:

+unitname thém unit cé tén unitname
-unitname bét unit €6 tén unitname (unit bét sé bi xéa)
*unitname trich unit cé tén unitnarne (unit trich s& duge sao ra ngoai)

(céc unitname duge ngam dinh ¢6 phin mé rong 1a . TPU).

Néu thanh phdn operations khong c6 mét thi TPUMOVER sé hién thi tn cdc unit hién
¢6 trong filename ra man hinh.

Thi dy ban dang c6 ba unit 12 A.TPU, B.TPU, C.TPU (gia thiét chiing dang & thu muc
hién hanh cung v4i TPUMOVER.EXE). Khi d6 1énh

TPUMOVER abc +a +b +¢
s€ tao ra file ABC.TPL chiia cdc unit A, B, C.

Bay gi% duira vao 1énh

TPUMOVER abc *c
noi dung ciia ABC.TPL vin nhu ci, trong thu muc xust hien C.TPU vi C da dugc sao ra
ngoai. Pua tiép 1énh

TPUMOVER abc -a
ndi dung ciia ABC.TPL liic nay chi con hai unit B va C, trong thu muc khoéng c6 A. TPU vi
A da bi x6a. Tai mbi bude thir, ban ¢6 thé kiém tra lai néi dung cia ABC.TPL bing lénh

TPUMOVER abce
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MOT SO UNIT CHUAN

Chuong niy tim hiéu mot s6 unit chuan cia Turbo Pascal vdi hai muc dich:
e Biét cich ti€p cAn mat thu vién dé viéc Khai thdc ¢6 hiéu qua.
+ Hoc tap cich thiét k& mot thu vién cho céc phit trién ing dung.

Céc unit duge chon 1la CRT, GRAPH va DOS vi ching 1a nhiing unit théng dung (unit
SYSTEM qui quen thuoc va di dugc dung trong suét gido trinh, unit OVERLAY chi
ding khi cén 18 chic chay nhitng chuong trinh I6n). Mét s6 céc unit thudc Turbo Vision
ciing khéng duogc dé cap dén (chiing danh cho viéc thiét ké huéng doi tuong, chua cé dip
ban dén trong cudn sich nay). Mac di vay, sau khi dd ndm viing cdc unit da néu, cdc ban
o thé ty tim hiéu cdc unit khdc theo cic tai liéu trg gitp clia hé thong.

Véi muc dich da dé ra, mdi unit déu duge trinh bay thong qua cdc chic nang clia ng,
trong d6 cdc thil tuc, ham dugc phan thanh tmg nhém. Thong thudng, dé thuc hién mot
yéu ciu clia viéc trién khai timg dung, cdn mot 6 hop cdc ham, thd tuc ¢é lién quan dén
nhau. Viéc ndm vimg ¥ nghia cich ding ciing nhu cdc mdi lién hé giira cac thu tuc, ham
gitip ban khai thic duge triét dé chiing, ngoai ra ban cdn phét hién duge nhitmg diém cén
bé sting cho cdc (ng dung ciia minh.

Trong mdi unit, chiing (6i chi nhan manh nhimg diém co ban nhat, vi thé cdc thi tuc va
ham ciing khong dugc gidi thiéu ddy db, khi cén, cdc ban ¢6 thé xem thém trong cic ti
liéu trg givip cua Turbe Pascal.

Cich t6t nhat dé tiép can chuong niy I3 ban lam viéc luén trén may. Ban ¢6 thé dua vio
mdy nhimng thi du di néu ra trong chwong dé chay thi, qua dé ban c6 (hé thay déi, phit
trién nhimg thi du ndy dé hiéu rd hon thu vién dung ding. Mat khic, can cir vao nhimg
mugc dich g dung ciia riéng minh, ban cé thé xay dung thém cic thu vién dua vio ngudn
tai nguyén ma Turbo Pascal da cung cap.

Bén canh viée khai thic nhitng thw vién nay mot cich hiéu qud, ban ciing cdn dé ¥ hoc
tap cich viét thur vién cua Turbo Pascal, tir cdch xay dung cdc chic nang cta cdc hiam, thi
tuc dén cdch dat én, 16 chitc tham s6, xdy dung cdc kiéu dit licu, cing nhu cich viét tai
liew sir dung, ... Ban ciing cin tan dung nhiing tién lgi ma moi trudng Turbo Pascal di
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danh cho ban khi lam viéc trén mdy, dac biét cich ding kha nang tr¢ giip (Help) theo
nglr canh cia Turbo Pascal. Khi mudn cdn tra ciiu mot déi tuong nao khi dang soan
chuong trinh, ban chi can dua con trd dén pham vi tén cda déi tuong do trong trang soan
thao (n€u chua ¢6 ban ¢6 thé gb vio) réi nhan Ctrl-F1. Khi d6 mot cita s6 vdi noi dung tro
giup sé hién ra. Ban c6 thé tim thdy trong noi dung nay cd phdp ciia d6i tugng ciing nhu
céch dung né, nhiing tén cla cdc d6i trong lien quan ma ban ¢6 thé tra ciu ti€p. Ngodi ra
con ¢6 nhitng thi du minh hoa m ban ¢6 thé ding k¥ thuat cat, din dé chép ching vio
trang soan thdo va chay thir ngay, ... Ching han, tai clid s6 soan thio cta Turbo Pascal ban
£06 VA0 tif ReadKey, sau dé nhan 3 hgp phim Ctrl-F1, ban s& duoc noi dung tr¢ gidp nhu
sau:

ReadKey (function} {(Crt unit and WinCrt unit)
Reads a character from the keyboard.

Declaration:
function ReadKey: Char;

Target:
Windows, Real, Protected

Return Value:
Returns a character or an extended scan code.

Remarks:
The character is not echoed to the screen.

Sample Code:
{ReadKay . PAS}
{Sample code for the ReadKey function.}

{ For Windows: }
{ uses WinCrt; }

uses Crt;

var
C: Char;

begin

Writeln('Please press a key');

C := Readkey;

Writeln{' You pressed ', C, ', whose ASCII value is ', Oord{C), *.');
end.

Ban c6 thé xem t6m tat moi trudng lam viéc ctia Turbo Pascal & phu luc cudi séch.
Pé tién theo ddi, chuing t61 chia néi dung chuong nay thanh 3 bai (d4nh thi wA B C)
tuong tng vdi 3 unit duge gidi thiéu 1a CRT, DOS va GRAPH.
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A. Unit CRT

Unit CRT khai thac mdy tinh trén cdc khia canh: Man hinh (van ban), ban phim va am
thanh. Diing cdc dich vu cha unit nay, ban ¢6 thé diéu khién viéc két xudt thong tin ra
man hinh, xay dung cdc giao dién man hinh-ban phim, dung ban phim diéu khién chuong
trinh hodc sir dung am thanh dé xay dung c4c chuong trinh mé phéng.

Unit nay chi duge sir dung trong c¢dc chuwong trinh chay trén cac may IBM PC, AT,
PS/2s va cdc mdy tuong thich. Mot uu diém cia viéc st dung CRT 1a x{ 1y nhanh v mém
deo viéc dua ra man hinh.

Hién nay, véi mot s6 may cé tdc do cao, unit ndy c6 thé gap 16i. Tuy nhién diéu nay di
dugc khac phuc. Néu ban thdy khi chay v6i CRT, dit chuong trinh chua Kip lam cong viéc
gi, ma da gap 161 Division by zero thi cn thay CRT hién ¢6 bang bin méi.

1. Man hinh

Hg thdng cung cip mot ving nhé gdm 4000 byte, goi 1a Video Ram, d€ quan 1y nhitng
thong tin duge dua ra man hinh. D€ ¢é thé ding man hinh nhu y muén, cin phai biét dia
chi clia ving niy va cédc cdch thic t8 chite dit liéu trong né (tham khéo chuong QUAN
LY BO NHG). Unit CRT hé trg cho ngudi ding bing céch thi€t k&€ mot s6 bién, ham, thu
tuc cho phép khai thic man hinh ma khéng cin quan tdm dén hé thdng. Khi khai thic
man hinh cn dé ¥ dén hai khia canh ky thuat: D¢ phan gidi va kha ning méu clia man
hinh.

1.1. Toa dé man hinh )

Man hinh tiéu chudn cla cdc may IBM PC hién nay (ch& dé van ban) gém 80 cot va 25
dong, mbi k¥ ty duoc thé hién trén man hinh tai mét toa do cot, dong. Cac cot duge danh
s tir 1 theo chiéu tir trdi sang v cdc dong duge ddnh s6 tir 1 theo chiéu tir trén xuéng
(nhu the vi tri géc trén trdi cia man hinh s& ¢6 toa do ¢ot, dongla 1, 1).

Khi man hinh dang & trang thdi ch doi, mot diém sdng nhdp nh4y trén man hinh, goi
1 con trd man hinh (cursor). Moi su k&t xuit ra man hinh bét ddu tr vi tri nay. Méi khi
két xuat xong, cursor tir dong dich dén vi tri k& tiép.

Dé dua cursor dén noi mong muén, unit CRT x4y dung thi tuc
procedure GotoXY(x, y: byte)};

trong dé x, y 1a toa d6 cot, dong cha vi tri cin dén. Thi tuc ndy ding dé chi dinh vi tri két
xudt (ra man hinh) trude khi diing write, hodc vi tri nhap liéu (tr ban phim) trudc khi
dung Read. Chi y rang thi tuc nay khong cé tdc dung gi déi véi céc file vin ban. Nho
thil tuc nay, ban c6 thé b6 tri man hinh nhap/xuat thich hop véi cong viée.

Thi du cac lénh -

GotoXY (37, 12} ; Write('Turbo'); GotoXY¥ (37, 13); Write{'Pascal');,
s& dua ra hai dong Turbo va Pascal tai khoang gitta man hinh.
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Thi du duéi day xay dung thl tuc Frame v& mot khung chit nhat trén man hinh:
procedure Frame(xl, yl, x2, y2: byte) ; )

var
i: byte;
begin
for i := x1+1 to x2-1 do
begin
GotoXY (i, vyl1); Write(#196);
GotoXY (i, y2); Write(#196);
end;
for i := yl+1 to y2-1 do
begin

GotoXY¥(x1l, i); Write(#179);
GotoXY (x2, i); Write(#179);
end;
GotoXY (x1l, yl); Write(#218);
GotoXY (x2, yl); Write(#191);
GotoXY (x1, y2); Write(#192);
GotoXY (x2, y2),; Write(#217);
end;
trong do x1, y1 la toa do géc trén trdi va x2, y2 12 toa dé goc dudi phai cha khung.
Ngugc véi thu tuc Gotoexy 1a cac ham
function WhereX: byte;
ra vé toa do cot cla curser va ham
function WhereY¥: byte;
tra vé toa do dong cia cursor. Cdc ham nay ding dé ghi nhan nhitng vi tri cursor dé khi
cin c6 thé truy cap lai.
Thi du
Write('He ten: ');

xl := WhereX; yl := WhereY;

Writeln; .
Write('Dia c<chi: ') ;

x2 := WhereX; y2 := WhereaY;

Writeln:

Write('So dien thoai: ');

x3 := WhereX; y3 := WhereY;
GotoXY (x1, vl1l); Readln{(Name) ;
GotoXY (x2, y2),; Readln{Address):
GCotoXY (x3, y3}; Readln(Tel):

1.2. Thudc tinh mau

Méi ky tu thé hién trén man hinh ¢é hai gid tri mdu: Mau cia nét chir (goi Ia mau chit)
va méu cua hinh chit nhat phia sau ky tu (goi 1 mau nén). C6 16 gid tri mau duge danh s6
tir 0 dén 15, chia thanh hai nhém: Nhém t6i ¢6 gid tri tir O dén 7 vh nhém sang c6 gid tri
tir 8 déin 15. DE dé nhd, unit CRT dinh nghia cdc hing véi cic tén mdu tuong dng:
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nhém mau o nhém mau sang
| gid ti | tenhang | vy nghia mau U gid tén hing ¥ nghia mdu
I 0 | Black den 8 | DarkGray xam dam
i’ 1 ?_luc xanh lam 9 LightBlue xanh lam sing
| 2 | Green xanh la cay 10 | LightGreen xanh la cdy sdng
L 3 | Cyan xanh ngoc 11§ LightCyan xanh__ngoc sang
. 4 Red do 12 | LightRed do sang
| 5 | Magenta | tim hong 13 | LightMagenta | tim héng sdng
} 6 | Brown niu 14 1 Yellow | ving
| 7 LightGray | xdm sing 15 | White trang o

Pé thiét lap thude tinh miu, unit CRT cung cép hai thu tuc:

procedure TextColer (Color: byte):
dat mdu chit ¢6 gid tri cho boi color, va

procedure TextBackground(Cclor: byte) ;
dat mau nén ¢é gid tri cho boi color.

Thuoc tinh médu duge cit trong mot byte nhu sau: 4 bit thdp 1a mau chit, 3 bit cao ti€p
theo 13 mau nén, bit cao nhit 1a thude tinh nhap nhdy. Vi th€ miu chir ¢é da 16 gid tri,
mau nén chi ¢é 8§ gid tri tuong ting véi nhém madu t61 v néu cong thém 128 cho thude
tinh mau (nghia I3 bit cao nhat dugc bat) thi s& tao nhdp nhdy cho cdc ky tu. Héng Blink
(nghia ¥a nhap nhay) duge CRT dinh nghia bing 128 ciing dé lam viéc nay.

Céc gid tri mau duge dat s& c6 hiéu lyc véi cde 1énh xudt sau d6 cho dén khi gap mot
1¢nh dat mAu méi. Gia tri ngdm dinh cta mau nén 13 0 (den) va mau chit 13 7 (xdm sdng).

Thi du

‘TextColor (Red) ; TextBackground(Cyan); [dat miu chit d6, midu nén xanh ngoc}
Write(' Turbo '}:;

TextColor (Yellow) ; TextBackground(Blue); {dal mdu chir ving, miu nén xanh lam}
Write({' Pascal ');

TextColer (LightGray}; TextBackground(Black}; {trd vé gid tri ngm dinh}

Dé biét duge gid tri mau hién tai, ban c6 thé tham kho gid tri ciia bién Textater (kiéu
byte) dugc CRT xay dung d€ cit giit thudc tinh mau theo quy céch di néu. Chang han néu
bién TextAttr hién c6 gi4 tri 23 thi c6 nghia mdu chit 1a 7 (xdm sdng) va mau nén la |
(xanh lam)} vi 23 duoc phan tich thanh 23 = 1*16+7. Nguoc lai ban ¢6 thé dat lai gid i
cho bién nay dé thiét lap thudc tinh mdu thay cho 16i goi cdc thll tyc TextColor va
TextBackground. Chang han lénh gén

TextAttr = 3*16+14;

s& diat mau chit [a 14 (vang) va mau nén la 3 (xanh ngoc).

Unit CRT cdn xay dung 3 thi tuc dudi day nhdm thay déi do sing t6i cta mau. Nhitng

tha tuc nay dat lai gia tri cho TextAttr:

procedure NormVideo;
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dar lar gid tri mau nguyén thay (trude lic chay chuong trinh) cho Textattr,
procedure HighVideo;
bt bit mau sang (bit thi tu tinh 1ir bit thap nhit) cho TextaAttr,
procedure LowVideo;
tat bit mau sang (bit thy tu tinh tir bit thdp nhat) cho Textattr.
Thi du
Uses CRT;
Begin
ClrSecr;

Writeln('Original Textattr = ', TextAttr); {mau nguyén thiay}
TextAttr := 6;

Writeln('Set Textattr = ', TextAttr):; {mdiu niul
HighVideo;
Writeln{'HighVideo, Textattr = ', TextAttr): {miu ving}
LowVideo,

Writeln('LowVidec, Textattr = ', TextAttr); {mau nau)}
NormVideo;

Writa('NormVideo, Textattr = ', TextAttr) {mdu nguyén thiy )
Readln;
End.

1.3, Cira 50

Gid tri ngdm dinh cia cira s6 1am viéc 13 toan bé man hinh. Tuy nhién, khi cin cé thé
quy dinh ctra sé 1am viéc hep hon, bing 15i goi tha tuc:

procedure Window(xl, vl, x2, y2: byte);
trong d6 x1, y1 14 toa do gée trén trdi, x2, y2 1a toa do clia géc dudi phai clia cira 8.

Khi mét clra s6 duge dinh nghia, moi k&t xudt ra man hinh déu nim trong pham vi cira
56 va moi gid tri toa d¢ (trif toa do ctia ban than cira s&) déu 1a tuong d6i ddi vdi clra sé
hién hanh, ching han toa dé 1, 1 ldc nay 1a géc trén trdi cha cita 6. Cira sé hién hanh cé
hi¢u luc cho dén khi mot clra s6 méi duge dinh nghia.

Lot goi

Window(l, 1, 80, 25);
s€ quay v& ch€ do toan man hinh (gid tri ngdm dinh). Kich thudéc nhd nhat cla cita sé 13
mot ¢6t va mot dong (gdce trén trai triing véi géc dudi phai).

D¢ ldy lai vi trf clra s6 hien hanh, ban tham khao gid tri cla hai bién WindMin Vi
WindMax (Kiéu word). WindMin cat gilf toa d6 gbe trén trdi va windMax cit gilf toa do géc
dudi phai, trong dé byte thap cét toa do cot va byte cao cdt toa do dong. Chi y & day céc
atd tri toa do duoc tinh wr 0.

D¢ thuc hi¢n thao tdc sang trang, ban diing thi tuc khong tham so

procedure ClrScr; .

Thi tuc nay s& xda tdt ca cdc k¥ ty trong cira s6 hién hanh vi dit toan cira s6 ¢6 mdu
nén duge xdc dinh bdi TextBackground trude day. Thi du néu dang & ché do toan man
hinh, cac 1énh
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TextBackground {Blue) ;

ClrScr;

& xoa 4t ca cde ky tu hién c6 trén man hinh va dat toin bd man hinh ¢é mau lam.

Tha tuc

procedure ClrEol;
$& x6a tdt ca cdc ky tu ké tix vi tri con tr6 man hinh dén hét dong (trong pham vi clta s6
dang hoat déng). Moi vi tri bi x6a ¢6 mau nén hién hanh. Vi tri con trd khéng thay déi.

Cic thi tuc dudi day ding k¥ thuét cudn man hinh caa BIOS:

procedure Delline; .
x6a dong dang chita con trdé man hinh, cdc dong ¢ phia dudi duge dich 1én mot dong. Mot
dong mdi véi mau nén hién hanh duge thém vao & phia dudi cing cira sé.

procedure InsLine;
chen thém mot dong tréng véi mau nén hién hanh vio vi tri con trd man hinh, cic dong o
phia dudi duge day xudng mot dong. Dong & ddy cira s0 sé bi mat.

Cic 1¢énh lién quan dén cira s6 gitp chuong trinh khai théc t61 hon man hinh, dic biét,
v6i k¥ thuat cudn man hinh va k¥ thuat ding ban phim, ban ¢é thé dé& dang thi€t k& viee
xem di xem lai nhiéu dong dir liéu trén mét clra s6 (tham khao thi du & muc 2.2, Nhan
dién phim dugc an).

1.4. Cac ché d6 man hinh

Ché d6 thong dung cua ¢dc man hinh mau VGA hién nay 12 16 mau vGi 80 cot, 25
dong. Tuy nhién CRT cho phép khai thdc nhiéu ché d6 man hinh khdc nhau bang 161 goi
thu tuc: .

procedure TextMode (mode: word):;
trong d6 mode c6 thé nhan cic gid tri dudi day (cdc tén hing duge CRT dinh nghia cho dé
nhé):

Tén hang | Gid tr Mo ta
BW40 0 40 cot, 25 dong, den/trang trén man hinh mau
BWS80 2 80 cot, 25 dong, den/trang trén man hinh méu
Mono 7 80 cot, 25 dong, den/tring trén man hinh don sic
CO40 1 40 cot, 25 dong, mau trén man hinh méu
COR0 3 80 cot, 25 dong, mau trén man hinh mau
Font8x8 256 | 50 (hodc 43) dong cho VGA (hodc EGA)

Gi4 tri ngdm dinh cho cdc man hinh mau hién nay 13 co80o. Gia tri Font8xs duge ding
két hop v6i cdc gid tri khac. Chang han, 131 goi TextMode (CO40+Font8x8) & dat ch¢ do
40 cot, 50 dong, 16 mau cho man hinh mau VGA. Vi gid tri Font8x8 duge ghi nhan boi
bit thdp nhdt trong byte cao clia mode nén dé g& bd né (ma khong anh hudmg dén phan
con lai) ban thuc hién TextMode (Lo {mode) } .
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Khi TextMode dugc goi, toan bé man hinh cii s& bj xda, con trd man hinh duoc tra vé
g6c trén trdi, ch€ do rodn man hinh duge thi€t lap (nghia 1 cia s6 néu dang ¢6 s& bi hiy
bo) va Textartr duge dat lat gid tri nguyén thiy (giéng nhu goi Normvideo). Unit CRT
dinh nghia bi¢n LastMode dé liu lai gid tri mode clia lin goi TextMode gin nhat. Chuong
trinh dudi day chuyén man hinh VGA sang ché do 80 cot, 50 dong sau d6 lai tr& vé ché
do ban dau:

Program DemoTextMode;

Uses CRT:

Var ceolor: byte;
OldMode: word;

Begin
ClrSecr;
Writeln{'Che do man hinh hien tai'};
Writeln('Last Mode = ', LastMode) ;
Writeln{'Text Attr = ', TextAttr):
OldMode := LastMode;
for color := 1 to 15 do
bagin
TextColor (coler) ;
Writeln(' Text Color = ', color);
end;
Writeln;
Writeln{'Text Attr = ', TextAttr):

Write{'An phim Enter de chuyen che de¢ man hinh ... "};
Readln; TextMode (COBO+FontB8xB) ;
Writeln('Hien dang o che do CO80+Font8x8');

Writeln{'Last Mode = ', LastMode);
Writeln({'Text Attr = ', TextAttr):;
Writeln;
for color := 1 to 15 do
begin

TextColor {coler} ;

Writeln({' Text Color = ', color):
end;
Writeln:
Writeln('Text Attr = ', TextAttr):;

Write('An phim Enter de chuyen che do man hinh ... '});
Readln, TextMode (OldMode) :

Writeln('Tro ve gia tri ban dau ..."'):;
Writeln('Last Mode = ', LastMode) ;
Writeln('Text Attr = ', TextAttr):;
Write{'An phim Enter de ket thuc ... '};
Readln;

End.
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2. Ban phim

Ngoai viéc nhap dir liéu cho chuong trinh, ban phim con 14 cong cu diéu khién chuong
trinh khi chuong trinh dang chay. Nho ban phim, ngudi ding ¢ thé "14i" chuong trinh
hoat dong theo nhimng lua chon da dugc thiét ké. DE 1am duge diéu ndy, chuong trinh phii
¢6 kha nang nhan biét trong khi dang hoat dong, ¢6 phim néo duge dn hay khong va phim
dugc an 12 phim gi. C6 thé ding cdc ngat ban phim cia DOS dé thuc hién viéc "bidy
phim”, tuy nhién unit CRT cung cdp cho ngusi ding cic ham kha tién lgi dé thuc hién
chic nang nay.

2.1. Nhan biét ¢6 phim dugc an

Unit CRT xdy dung ham logic khong tham s&:

function KeyPressed: boolean;
tra vé gid tri True néu viing dém ban phim khdc réng vi tra vé False néu trdi lai. Thong
thudng viing dém ban phim 12 réng vi cdc k§ tr do cic phim dira vio duge xr Iy ngay. tuy
nhién, néu chuong trinh dang ban, cdc ky tu nay dugce giit lai trong ving dém phim {theo
quy tic hang doi) cho dén khi gap nhimg [énh doc ching. Nh him KeyPressed. ban ¢
thé kiém tra khi chuong trinh dang chay, ¢é phim nlo duge dn hay khong d¢ quyét dinh
cidc lua chon cho chuong trinh.

Mo hinh dudi day xay dung mot chuong trinh hoat dong lién tue va két thiic khi c6 mot
phim dugc én:

repeat

until KeyPressed;

Mot dang riéng hay diing cia mo hinh trén 1a vong lap rong

repeat until KeyPressed;
& ding chuong trinh cho dén khi co mot phim duge an (phan £igl vo1 Readln; chichoan
phim Enter).

Chil y ring, him KeyPressed chi kiém tra ma khong lam thay doi trang thii vimg dém
phim. Vi ih¢ KeyPressed chi phidt hién ¢6 phim duwoc an rong Lan goi diu tien Khr ving

dém con rong va phai 1am sach ving nay trude khi dimg Lui KeyPressed.

2.2, Nhan dién phim duogc an

B nhan dien phim duoe an. CRT Gy dung havn k3w khong tham so

function ReadKey: char;
Ly v ky G diu e trone i dem phim vo fe ve s e coa byt dns Neo song deim
phim dang réng, him ¢ dimg chwong trinh, ¢hdmot Ky e duoc dua vao tihim phimy (ky
tr dua vio khone hién [en man hinhy, Thang thuong vie dém phing o trang shadn rong. v
(thd Khi wap (ot 2ol ReadKay. chuong tinh <& domg cho den Khicomot phim duve G K
do him s3 (e vé Ky i img véi phim nfe 0 cveone tinh lai Gep tue, Nho gl i i vt

ham. ban ¢o the thiet ke cic lua chon tiep theo cda chuong vinh, thy thuoe vao gid i nay.
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Chdng han moé hinh du6i day thiét ké mot giao dién menu don gidn, cho phép ngudi ding
an phim dé chon cdc chdc nang twong ting:
repeat
Menu; {trinh by cdc chite nang trén man hinh}
Write('Go phim tuong ung de chon:');
ch := ReadKey; {chtdn phim}

case ch of {r€ nhidnh theo phim duge an}
end
until ch = #27; {két thiic khi 4n phim Esc}

Khic v6i KeyPressed, méi ldn got hAm ReadKey, viing dém phim s& bét di mot Ky tu
chimg ndo vang nay con khéic réng. Vong lap dudi day s& lam sgich vung dém phim néu
vfjng nay con ky tu:

while KeyPressed do ch := ReadKaey;

Viée lam sach viing dém phim trude khi xit 1y gidp chuong trinh trdnh gap nhiing phim
khong mong muén.

Thong thuong, méi phim c6 moét gid tri ky ty tuong (ng véi né, thi du phim A twong
ing vai ky e md 65, phim Enter tuong dng véi ky tw ma 13, phim Esc tuong dng voi ky
urmd 27, ... Tuy nhién mot s& phim déc biét nhu cdc phim miii tén, Insert, Delete, Home,
End, PgUp, PgDn, F1, F2, ... khi dugc an, s& glti vao viing dém phim mot lic 2 ky tu, didu
tien la ky tw c6 ma 0, ti€p theo 12 mot ky ty ¢6 mi khéc 0. Sy phan biét cdc phim nay dua
vio gid tri cla ma thit hai (goi 13 ma quét mé rong), vi the doi véi chiing, can phéi got
ReadKey hai 14n dé nhan dién:

if ReadKey = #0 then ch := ReadKey:

Duya vio dac diém vira néu, ban cé thé mé réng haim Readkey thanh moét ham cho phép
nhén dién ¢4 nhimg phim ¢6 ma quét md rong nhu dé nghi dudi day:

function GetKey: integer;

var k: integer;

begin

k := Ord{ReadKey) ; .
if k = 0 then k := -Ord(ReadKey}; {goi ReadKey 2 ldn}
GetKey = k;

end;

Ham GetKey hoat dong giong nhu ham Readkey nhung tra vé mot s6 nguyén tuong
g voi phitn duge an. Néu 1a phim théng thudng thi gid tri tra vé 1a ma ASCII ciia ky
neu i phim ¢6 ma quét mo rong thi gid tri tra vé 12 ma quét nay véi dan tor dé phan biét
vi phim théng thudmg.

Chuong trinh minh hoa dudi day cho thdy cdc gi4 tri tra vé cia ham Getkey khi c6
. phim dugc an:

Program DemoGetKey:;
Uses CRT;
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function GetKey: integer;

var k: integer;

begin
k := Ord{ReadKey)
if k = 0 then k := -0rd{ReadKey) ;
GetKey := k;

end;

Var k: integer;
Begin
ClrSecr:
repeat
k := GetKey:;
Writeln(k):
until k = 27;
End.

Chuong trinh trén chd va hién thi 1én man hinh ma cda phim dugc 4n, chéng han khi &n
phim Enter ban nhan duge gid tri 13. V6i nhitng phim ¢ md quét mo rong, ban nhan
duoe nhitng gia tri am ca md nay. Chuong trinh két thiic khi an phim Esc (mé 27). Ban
c6 thé kiém tra lai mot s6 gid tri trd vé dudi day clia hdm GetKey khi &n nhimg phim hay

dung:

Phim dugc an | Gi4 tri tra vé
Left Arrow -75
Right Arrow =77
Up Arrow -72
Down Arrow -80
Page Up -73
Page Down -81
Home -7
End -79
Insert -82
Delete -83
F1 -59
Enter 13
Escape . 27
Backspace 8

Ham GetKey duoc ding thay him Readkey khi cdn thiét. D€ tién ding vé sau, ban nén
luu lai him Getkey nhu mot thu vién, k&m theo dinh nghia mot sé tén hing tuong tng vdi
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nhitng gid tri hay dung cho dé nhé. Duéi day 1a van ban unit KEY duoc xay dung véi muc
dich vira néu:

Unit KEY:

Interface

const
LeftKey = -75;
RightKey = -77;
UpKey = -72;
DnKey = -80;
InsKey = -82;
DelKey = -83;
HomeKey = -71;
EndKevy = =73
PgUpKey = -73;
PgDnKey = -81;
FlKey = -59;
FZ2Key = -60;
F3Key = -61;
FdKey = =62
FS5Key = -63;
F6Key = -64;
F7Key = -85,
FBKey = -Kh5;
FOKey = -67:
Fl10Key = -68;
EnterKey = 13;
EscKey = 27
BackKey = B;

function GetKey: integer;
Implementation
Uses CRT;

function GetKey: integer;

var k: integer;

begin
k := Ord{ReadKey) ;
if k = 0 then k := -Ord{ReadKey) :
GetKey = k; o

end;

End.

Chuong trinh dudi day thiét k& moét cira s6, trong dé hién thi noi dung cha file luu trir 6
tién giri ctia cdc khdch hang (xem chuong GIAQ TIEP FILE, muc 3.1. File dinh kiéu).
Khic véi cdc chuong trinh trude day, chuong trinh nay cho phép dung cdc phim mii tén
lén, xuéng dé xem noi dung file theo cdc chiéu xuéi, ngugc. Trong chirong trinh ¢6 s
dung unit KEY:



Chicong 6. Mot s6 unit chudn = Unit CRT

125

Progran ShowFile;
Uses CRT, KEY;

Type
BankRec = reccrd
HoTen: stringf[20];
S5oTaikKhoan: integer;
SoTien: Real;
end;
var

£: file of BankRec:
name: string;

1, x, y: byte;

r: BankRec;

k: integer;

top, bottem, n: longint;

Begin
ClrScr;

GotoXY (28, 1), Write('Ten file tai khecan: '}; Readln{name);

Assign(f, name); Reset(f);
n = FileSize(f) ,

GotoXY {28, 2); Write('Sc cac tai khoan: ', n}:

GotoXY {12, 4);
Write('Stt
GotoXY (12, 24);

Ho ten

Write('An cac phim Up, Down de xem / Esc de ket thuc

Window (12, 6, 66, 22):
TextBackground{blue) ;

¥

So tai khoan

= n-1;

{hién thi mot trang ciu 6

' ':21-TLength (HoTen) ,

{vong lap cudn cira 56}

ClrScr;
top := 0; bottom := 16;
if n < bottom+l then bottom
for 1 := 1 to bottom+l do
begin

Read({f, r);

GotoXY (1, i};

with r do

Write(i:5, '. ', HoTen,
SoTaiKhoan:6, SoTien:18:0);

end;
x := WhereX; v := WhereY;
repeat

GotoXY (x, v):

k := GetKey:

case k of
UpKey: 1f top > 0 then
begin

{ch& 4n phim}
{x 1§y theo phim duge fn)

{ phim cljuc)’c anla T)

So tien gqui');

Yy,
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GotoXY (1, 1); InsLine; {ddy xudg | dong)
Dec{top} ; Dec{bottom) ;
Seek (f, top); Read(f, r);

with r do
Writeln(top+l:5, '. ', HoTen, ' ':21-Length (HoTen) ,
SoTaiKhoan:6, SoTien:18:0);
end ;
DnKey: if bottom < n-1 then {phim duge 4n la )
begin

GotoXY(l, 1): Delline; {kéolén 1 dong)
Inc(top); Inc{bottom) ;
Seek (f, bottom); Read(f, r):
GotoXY (1, 17);
with r do
Write(bottom+1:5, ', ', HoTen, ':21-Length (HoTen) ,
SoTaiKhoan: 6, SoTien:1B:0);

end;
end;
until k = EscKey; {két thiic khi 4n phim Esc})
Close(f)};

Window(l, 1, 80, 25);
TextBackground (black) ;
ClrSer;

End.

2.3. Piéu khién chuong trinh bing ban phim

DE c6 thé dung ban phim can thiép duge hoat dong cia chuong trinh khi chuong trinh
dang chay, hgub’i ta két hop viéc dung hai hAm KeyPressed vl ReadKey (hodc GetKey).
Thoat dau, ham KeyPressed nhin biét c6 phim nao dugc 4n hay khéng, ti€p theo ham
ReadKey (hofic GetKey) s&€ nhan dién phim nay. Sau dé cdu triic case s& r& nhinh chuong
trinh theo cdc gid tri ma ham ReadKey (hoic Getxey) tra vé. T4t ci duge b6 tri trong mot
than vong 13p mo ta moét nhip hoat dong clia chuong trinh:
repeat

{cdc lénh mo t4 mot nhip hoat dong cha chuong trinh )

k 1= 0; {khoi gdn khong ¢6 phim nde duge 4n)

if KeyPressed then k := GetKey; {nhan di¢n phim dugc 4n}
cagse k of {r& nhdnh theo gid tri clia phim}

end;

until! k = 27; {ké& thdc khi dn phim Esc}
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Thong thuong trong cdc chuong trinh mo phong hay trd choi, hoat ddng cha chuong
trinh dugc thé hién qua nhitng hinh anh chuyén dong trén man hinh, vi thé nhiéu khi phai
lam cham chiing lai dé€ hi gidc con ngudi kip cAm nhan. Unit CRT thiét k& thi tuc:

procedure Delay({t: word};
tao mot khoang thoi gian tré x4p xi t mili gidy. Th tuc nay thudng duge cii vao gilta hai
nhip hoat dong clia chuong trinh. Nhu vay, qua mo hinh trén, ban cé thé diing ban phim
de¢ diéu khién chuong trinh chay nhanh 1én hay cham di.

Duéi diy 12 mot chuong trinh minh hoa thiét k& di néu. Chuong trinh diéu khién mot
dong chir chay trén sué6t chiéu rong man hinh theo kiéu dén kéo quan (ndi dung dong chit
cho trong chuong trinh). Khi dong chit dang chay, c6 thé diéu khién né bing cich 4n céc
phim nhu sau:

- phim mii tén trai: huéng chay tir phai sang trdi,
- phim mdi tén phai: hudng chay tir trdi sang phai,
- phim miii én lén: dong chit chay chuyén 1én trén mot dong,
- phim miii t¢n xudng: dong chit chay chuyén xuéng dudt mét dong,
- phim PageUp: tang toc do chay,’
- phim PageDown: giam téc do chay,
- cac phim F1, F2, ..., F7: dat lai mau cidc ky tr trong dong chit nhu sau:
. phim F1: mau k¥ tu xanh lam {1 - Blue),
. phim F2: mu k¥ tu xanh 1% cay (2 - Green),
. phim F3: m&u ky tr xanh ngoc (3 - Cyan),
. phim F4: mau ky tu do (4 - Red),
. phim F5: mau ky tu tim hong (5 - Magenta),
. phim F6: mau ky ty nau (6 - Brown),
. phim F7: mau ky tu tring (7 - LightGray),
- phim Escape: két thiic chuong trinh.

Hudéng chay ngdm dinh cla dong chit 12 tir phdi sang trédi, vi trf dong chit chay ngam
dinh 1a dong 1, miu chit ngdm dinh 1a mdu tring {mdu s6 7 - LightGray). Trong chuong
trinh cé dang unit KEY.

Program MoveText;

Uses CRT, KEY;

Var k: integer;
s: string;

celor, direct, row, t, n: word;

Begin
ClrSecr:;
direct := 1; row := 1; color := 7;
t = 100; n = 79;
s = '_...._. PROGRAM DEMC MOVE TEXT ...... Yy
while Length{s) < n do s := s+' ';

repeat
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case direct of
l: s := Copy(s, 2, n-1)+s[1];
2: s s[n]l+Copy{s, 1, n-1);
end;
TextColor {color) ; GotoX¥({l, row); Writa(s):
Delay (t) ;
k := 0;

if KeyPressed then k := GetKey; {bdy phim}
casa k of {xr 1y theo gid tri phim}
LeftKey: direct := 1; {tir phai sang (rdi}
RightKey: direct := 2; | tlr trdi sung phai}
DnKey: begin {xudng | dong)
GotoXY (1, row); ClrEol;
if row < 25 then Inc(row) else row := 1:
end;
UpKey: begin {lén 1 dong}
GotoeXY(l, row}; ClrEol;
if row > 1 then Dec{row) else row := 25;
end;
PgUpKey: if t > 10 then Dec(t, 10); {tang (dc}
PgDnKey: if t < 1000 then Inc(t, 10); {giimtéc}
F7Key..FlKey: color := FlKey-k+1; {ddi méu)
end;
until k = EscKey:; {két thiic n€u Esc dugc &n)
TextColor{7); ClrScr;
End.

3. Am thanh

Loa cia mdy PC lam viéc theo nguyén ly chuyén mach bat/tit. Khi duoc bat, loa s&
phét ra am thanh & mot tin s nao dé cho dén khi dugc tat. Dé khai thic kha ning nay,
unit CRT cung cédp thi tuc

procedure Sound{h: word); ]
lam cho loa phét ra mét am thanh ¢6 tdn s6 1a h (tinh theo don vi Hertz), va thil tuc

procedure NoSound;
c6 tic dung lam tit am thanh dang dugc phét bdi loa.

Moi khi goi tht tuc Sound dé phat mot am thanh ndo dé, am thanh nay s& duge kéo dai
cho dén khi gap [&i goi NoSound. D¢ dn dinh théi khoang ndy, ban dung thi tuc belay v6i
tham tri t, xdc dinh thai gian tré (tinh bang mili giay). Nhu vay mot am thanh sé dioc xdc
dinh bdi cdc tham s6 h (cao do) va t (trudng do) theo miu cla thi tuc sau:

procedure CreatSoundi{h, t: word);

begin )

Sound{h); Delay(t); NeSound;
end;
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Dé khong phai nhéc lai thu tuc nay trong cdc thi du ti€p theo, ta gia thiét ring né da
duge xay dung trong unit ¢6 tén 1a SOUNDS.

3.1. M6 phong am thanh
(6 thé mo phong mét am thanh nho thi tuc creatSound (h, t}. Vin dé con lai la tim
hi¢u cdc gia tri thich hop clia h va £, Thi du dudi day moé ta tiéng 1oc coc cha vé ngua phi:

Program DemocSound;
Uses CRT, SOUNDS;

procedure Clockoc(h: word) ;
begin

CreatScund(h, 20}

Delay (50) ;

CreatSound(h, 20);

Delay (100) ;

CreatSound(h, 40):
end;

Begin
repeat
Clockoc (500) ;
Delay {200} ;
until KeyPressed;
End.

Viéc khai thdc 4m thanh thudng dugce dung dé xay dung cédc chuong trinh tro choi hodc
mo phong, vi thé néu ban & ngudi thudng xuyén phai phét trién nhimg ng dung loai nay
rén Turbo Pascal, thi ban nén t6 chic rieng mot thu vién, chita mot s6 4m thanh mau nhu
riéng cic loai déng co, tiéng cdi, tiéng nd, tiéng va cham, ... dé tién dung.

3.2. Mo phong nét nhac

Mot trudng hop néng cta viéc khai thac am thanh 12 mé phong cdc ndt nhac. Mot nét
nhac cao do h (tinh theo Hertz), truong d6 ¢ (tinh theo mili gidy) s€ duge thuc hién boi
mot 1o gol CreatSound (h, t) tuong ung. Theo am 10dt, tir mot quing 8 dén quing 8 k&
ti€p, thira s6 nhin ctia cao d6 1a 2. Trong mdt quing 8, cé 12 khoang nira cung, vi thé thira
- 0 nhan gitta hai khoang nay la can bac 12 cha 2. Vi vay chi cin biét cao do cliia mot not
lam géc, ban c6 thé tinh cao do cla cac nét khac. Ching han, xudt phat tir cao d6 cua nét
do trung 1a 512, cao d6 cua cic nét trong quing 8 trung 14an lugt 13 (sau khi da lam trdn):
do = 512, 46 thing = 542, ré = 575, r& thang = 609, mi = 645, fa = 683, fa thing = 724,
son = 767, son thang = 813, la = 861, la thang = 912, si = 967. V& trudng do, 18y ndét méc
don 1am don vi 13 150, ban tinh duge cdc trudng do khdc: nét den = 300, nét trang = 600,
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nét trang chdm = 900, u6t tron = 1200, ... Chuong trinh du6i day thé hien mot ban nhac
ngan ctia déng ho, tat ca céc not déu & quang 8§ trung:

Progran DemoMusic;
Uses CRT, SQUNDS;

Begin
CreatSound (967, 300); {siden}
CreatSound (767, 300): {son den}
CreatSound (861, 300); {la dent
CreatSound (575, 900); {1¢ tréng chdm )
Delay (60) ;
CreatSound (575, 300} ; {ré den}
CreatSound (861, 300): [la den}
CreatSound {967, 300); {siden}
CreatSound (767, 900); {son tring chim)
Delay {60) ;
CreatSound (967, 300} ; {1 den)

CreatSound (B61, 300); {la den}
CreatSound (767, 300); {son den}
CreatSound (575, %00): { ré trang chim}

Delay (60} ;

CreatScund {575, 300): {ré den}

CreatSound (861, 300); {la den}

CreatSound (967, 300); {siden}

CreatSound (767, 900): {son trang chiam }
End.

bé dé dung, ban c6 thé xay dung mét unit trong dé ¢6 cdc th tuc thue hién nhitng nét
nhac co ban véi nhimg tn goi nha.
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B. Unit DOS

Unit DOS chda céc chuong trinh con dé goi cac phuc vu DOS va BIOS ciing nhir xay
dung mot s6 ki€u dit licu dé chira nhiing thong tin ctia nhimg phuc vu nay.

Nh& unit DOS, ban c6 thé viét dé dang mot chuong trinh Pascal xir 1y nhiing vén dé
thugc vé h¢ théng nhir quan 1y cdc file, dia, truy c4p ngay, gid, can thiép man hinh, phim,
diéu khién chuét, ...

C6 thé chia unit DOS thanh hai phan: Mot phan chita nhitg thuong trinh va nhiing kiéu
dif li¢u déc biét nham thyc hién nhimg phuc vu phé bién nhat cia DOS va BIOS, phan con
lai chita ki€u dir liéu thanh ghi Registers va céc thil tuc MsDos, Intr cho phép thuc hién
tt ca cdc ngét ciia DOS va BIOS. D€ diing phan thir nhat, ban khong cdn hiéu nhiéu vé he
thong, trong khi d€ diing phén thit hai, ban can phai bigt thém vé c&u triic cdc thanh ghi
ciing nhur néi dung ctia cde ngét thong dung.

1. Céc kiéu dir liéu va cac thudng trinh dic biét

1.1. Kiém tra 16i

Unit DOS thiét k€ sin bién DosError ki€u nguyén dé chida ma 18i méi khi goi céc
thuong trinh cua nd. Bién DosError s& ¢6 gid tri O khi khéng c6 16i, mdi gid tri trong cdc
gid tri con lai duge tuong Ung véi mot loai 161. Dudi day 1a bang gid tri cha DosError vdi
nhing y nghia tuong ing duge tra ciu trong HELP cia hé théng Turbo Pascal:

Code Meaning
0 | Noerror Khong co 16i
2 | File not found Khong tim thay file
3 { Path not found Khéng tim thay dudng dan
5 | Access denied Khong thé tham nhap
6 | Invalid handle Handle khéng hop 1&
8 | Net enough memory  Khéng di b nhé
10 | Invalid environment ~ Mé6i tru¢mg khong hop 1é
11 | Invalid format Khuon dang sai
18 | No more files Khong con file nio niva

1.2. Xem phién ban cita DOS
Mbi khi mudén xem phién ban dang lam viéc cia DOS, ban ¢é thé ding ham:
Function DogVersion: word
tra lai phién ban ciia DOS dudi dang mot word, trong dé byte thap chita chi s& chinh con
byte cao chia chi s& phu.
Thi du.
Uses DOS;
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Begin
Writeln('Dos dang dung la: MsDos ',
Lo (DosVersion}, '.', Hi{(DgsVersion);
Readln:;
End.

1.3. Cac phuc vy file

Unit DOS xay dung moét s& kiéu dif liéu va chuong trinh con cho phép tim kigm file
cling nhu truy ¢ap vao cédc thong tin thudc vé hé théng cia file.

Céc thuoe tinh cia file duge t6 chifc luu trit trong mot byte, trong d6 méi bit cha byte
mo ta trang thdi (c6 hay khong) cia mot thude tinh. Unit DOS dinh nghia céc hang sau
day tuong g voi cdc gid tri cha thude tinh (cdc bit duge ddnh s6 tir 1 theo thit w ar thip
dén cao):

ReadOnly $01  bit1 chidoc

Hidden $02  bit2 4n

SysFile $04  bit3 file hé thong

VolumelID $08  bit4 nhin dia

Directory $10  bit5 thrmuc

Archive $20  bit6 luu trix

AnyFile $3F file bat ky (12 tong cha céc gid tri thude tinh)

Nhu vay, mdi gid tri clia byte chifa thuéc tinh s& xdc dinh mot tap hop cic thuge tinh
nao dé. Chang han, gid tri 7 ¢6 cdc bit 1, 2, 3 bang 1, céc bit khdc bang 0, x4dc dinh céc
thugc tinh ReadOnly, Hidden va SysFile.

D¢ 1ay va dit thuoc tinh cho file, ban ¢6 thé ding cdc thi tuc:

GetFAttr (var F, wvar Attr: word):;

SetFAttr (var F; Attr: word):;
trong do F la bién file (bat ky). Thi tuc GetFAttr(var F; var Attr: word) tra vé
thudc tinh cua file F cho bi#n Attr cdn thi tuc SetFattr{var F; Attr: word) thiél lap
thtioc tinh cia file F tir gid trj Attr.

Chi ¥ rang, d€ ding c4c th tuc trén, ban khong dugc md fite. Thi du, ban c6 thé thiet
1ap thém céc thudc tinh ReadOnly va Hidden cho file RES.DOC nhur sau:

Assign(F, 'RES.DOC');

GetFAttr(F, Attr);

Attr := Attr or ReadOnly or Hidden;
SetFAttr (F, Attr);

hoac loai bo céc thuge tinh ReadOnly va Hidden cho file RES.DOC nhu sau:
Assign(F, 'RES.DOC'};
GetFAttr(F, Attr)

Attr := Attr and {not ReadOnly} and {(not Hidden) ;
SetFAttr(F, Attr);
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D¢ truy cap cdc thong tin thudc vé hé théng cua file (thudc tinh, ngay gid cap nhat,
kich thudc, tén), unit DOS xay dung kiéu dit liéu SearchRec dung cho mét s6 thudng
trinh lién quan:

Type
SearchRec = Record
Fill: arrayfl..21] of byte:
Attr: byte; .
Time: LongInt;
Size: LonglInt;
Name: string[l2];
End; .
trong doé (rudng Attr la thudc tinh, Time 13 ngay gid cip nhit, size la kich thudc va Name
1a tén cia file, riéng truong Fill dugc dé danh.

Pé duyét céc file, ban ¢6 thé diing céap thu tuc sau day:

FindFirst (Path: string; Attr: word; var DirlInfo: SearchRec)

FindNext (var DirInfo: SearchRec);

trong d0 FindFirst (Path: string; Attr: word; var DirInfo: SearchRec) tra vé
cho bién DirInfo thong tin cha file ddu tién tim thiy c6 dac ta Path va thoa mén thudc
tinh Attr, cOn FindNext {var DirInfo: SearchRec)115Véch0tﬂé1DirInfothﬁngth]
clia file ké ti€p. Viéc duyét file duge xay dung theo mo hinh:

FindFirst{Path, Attr, DirInfo);

while DosError = 0 do

begin

[x Ly file tim thay}
FindNext{DirInfo)} ;

end;

Thi du dusi day 1A mot chuong trinh twong ty nhu 1énh DIR cia DOS. Khi chay,
chuong trinh théng bdo 151 nhdc DIR va chd ngudi diing gd vao xau ky tu dac ta céc file
cdn liét ké (chang han CNTPy* *):

Uses DOS;
Var

DirInfo: SearchRec;

Path: string;

CFile, CDir: word;

Bagin
Write{'DIR '); Readln(Path)
CFile := 0; CDir := 0;
FindFirst (Path, AnyFile, DirInfo};
while DosError = 0 do
begin

with DirInfec do
if Attr = Directory then
begin
Inc (CDir) ; .
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Writeln{Name, ' ':15-Length (Nama), '<DIR>'};
end else
begin
Inc{CFile) ; i
Writeln (Name, ' ':15-Length(Name), Size:8):
end;
FindNext (DirInfo) ;
end ;
Writeln(' Total ', CFile, ' file(s) and ', CDix, ' dir{(s)'};
Readln;
End.

Cic ki¢u xau dudi day duge dinh nghia trong unit DOS dé chita céc tén duong din, tén
file, ... dwge ding trong moét sé chuong trinh con:

PathStr = string[79] déc ta file (dudng din + tén file)
DirStr = string[67] dudng ddn thu muc

NameStr = string[B] phan tén cuia tén file

ExtS§tr = string[4] phan md rong cla tén {ile

Deé tim ki¢m file trong mét danh sdch thu muc, ban ¢6 thé dung ham:
FSearch(Path: PathStr; DirList: string): PathStr
Ham s& tim file ¢6 t¢n cho bdi path bat ddu r thy muc hién hanh va 1dn luot trong cic
- dudng din cho béi DirList (cdc dudng din trong danh sdch ndy cdn phan cach nhau
bing dau chdm phdy), néu tim thdy, ham tra vé tén file (cling véi tén dudmg din chita né)
néu khong tim thay, ham tra vé xau réng.

Thi du, gia thiét file TURBO.EXE c6 trong thu muc CNTPABIN, khi d6 1&i goi:

§ := FSearch('TURBO.EXE', 'C:\DOS; C:\WINDOWS; C:\TP; C:\TP\BIN’)
s€ tra vé cho xau S néi dung 'CATPABINNTURBO.EXE'.

Dé xur Iy cdc tén file, unit DOS con Xxdy dung ham FExpand(Path: PathStr), tra vé
mot xau kidu pathstr, xdc dinh tén ddy di clia file ¢6 én cho béi Path va tha tuc nguoc

7

véi no la FSplit(Path: PathStr; var Dir: DirStr; var Name: NameStr; var
Ext: ExtStr), tdch tén file day di cho bdi path, thanh cic phin: Duong dan (gt vao
Dir), 1&n (gl Va0 Nane) vd md rong (gl viio Ext).

1.4. Cac phuc vu ngay, gic
Dé 14y va dat lai ngdy c0d he thdng, ban c6 thé diing hai thil tuc:
GetDate (var Year, Month, Day, DayOfWeek: word):
SetDate (Year, Month, Day: word);

Thil fuc GetDate(var Year, Month, Day, DayCfWeek: word) ldy ngdy cua hé
théng g vao cdc bién Year (nam), Month (thdng), Day {ngay), DayOfweek (ngay trong
tudn véi quy ude O-chi nhat, 1-thi hai, ...), cdn thl fuc SetDate (Year, Month, Day:
word) dit lai ngay cua hé théng theo cdc gid tri tham s& tuong tng. Thi du duéi day 1a
mot chuong trinh giong nhu lénh DATE clia DOS. Chuong trink hién thi ngay cOa h¢
théng va dit lai gid tri nghy méi (theo khuon dang Viét nam ngay-thding-nam):
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Pé truy cap céac thong tin thude vé hé théng cna file (thudc tinh, ngay gio cap nhat,
kich thuée, tén), unit DOS xiy dung kiéu di¥ liéu searchRec diing cho mot s§ thuong
trinh lién quan:

Type
SearchRec = Record
Fill: array(l..21] of byte;
Attr: byte; '
Time: LonglInt;
Size: LonglInt;
Name: string([l2];
End; )
trong d6 trudng attr 1a thudc tinh, Time 12 ngay git cdp nhit, size la kich thude va Name
la tén cha file, riéng trudmg Fill duge dé danh.

DE duyét cic file, ban ¢6 thé diing cép thi tuc sau day:

FindFirst (Path: string; Attr: word; var DirlInfo: SearchRec)

FindNext (var DirInfo: SearchRec);

trong dd FindFirst(Path: string; Attr: word; var DirInfo: SearchRec) tra vé
cho bién DirInfo théng tin cha file ddu tién tim thay cé dic ta Path va théa mén thudce
linh attr, cON FindNext (var DirInfo: SearchRec) tra vé cho bi€n DirInfo thong tin
cuia file k€ ti€p. Viéc duyét file duge xay dung theo mo hinh:

FindFirst{Path, Attr, Dirlnfo);

while DosError = 0 do

begin

{xtt Ly file tim thay}
FindNext (DirInfo) .,

end;

Thi du duéi day 1a mot chuong trinh tuong tu nhu lénh DIR cha DOS. Khi chay,
chwong trinh thong bao 13i nhac DIR va chd ngudi ding g vao xau ky ty dac ta cdc file
cén liet ké (chang han CNTPA* *):

Uses DOS;
Var

DirInfo: SearchRec;

Path: string:

CFile, CDir: word;

Begin
Write('DIR '), Readln{Path};
CFile := 0; CDir := Q;
FindFirst (Path, AnyFile, DirlInfeo};
while DosError = 0 do
begin

with DirInfo do
if Attr = Directory then
begin

Inc (CDir) ;
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Uses DOS;
Const
Thu: arrayf{0..6) of string[B] = ('Chu nhat', Thu hai', 'Thu bka',
'"Thu tu’, 'Thu nam', 'Thu sau', 'Thu bay');
Var

Ngay, Thang, Nam, Th: word;
Begin
GetDate (Nam, Thang, Ngay, Th);
Writeln{'Ngay hien tai la:'};
Writeln (' ', Thu[Th], ' ', Ngay, '-', Thang, '-', Nam};
Writeln('Dat lai gia tri ngay moi:'}):

Write(' HNgay: '); Readln (Ngay):
Write(' Thang: '); Readln{Thang) ;
Write{' Nam: '); Readln{Nam):

SetDate (Nam, Thang, Ngay):

GetDate (Nam, Thang, Ngay, Th}:

Writeln{'Ngay bay gic la:"}:

Writeln (' 'y Thu[Th], ' ', Ngay, '-', Thang, '-', Nam);,

Readln;
End.

Tuong tu, unit DOS ¢é hai thi tuc:

GetTime (var Hour, Minute, Second, Secl00: word);

SetTime(Hour, Minute, Second, Secl00: word);
cho phép ldy giG hé thong (thd tuc GetTime) va dat lai gi¢ cua hé thong (tha tuc
SetTime) qua cdc tham s8: Hour {gid), Minute (phiit), Second (gidy) va Secl00 (ph?in
tram giay). Céc ban c¢6 thé viét mot chuong trinh giéng thi du trén dé mé phéng 1énh
TIME cua DOS. ‘

Céc thong tin ngay, git duge unit DOS gop chung vao mdt LongInt qua tha tuc nén:

PackTime {var TRec: DateTime; var TInt: LongInt):;
trong d6 DateTime 12 ki¢u ban ghi duge dinh nghia:
Type

DateTime = Record

Year, Month, Day, Hour, Min, Sec: word;
End;

v4i cdc trudng Year (nim), Month (thang), Day (ngdy), Hour (gi%¥), Min (phit), Sec
(giay).

Nguge vé6i thh ruc trén la thd tuc giai nén tf mét LongInt sang mot bién kiéu
DateTime:

UnPackTime (TInt: LongInt; var TRec: DateTime) ;

Pé lay thong tin ngay, gio chia mét file, ban ding cip thi tuc:

GetFTime (var F,; var TInt: Longlnt};

UnPackTime (TInt: LongInt; var TRec: DateTime) ;
trong d6 tha tuc ddu 1dy ngay git clia file x4dc dinh bdi F (bién filc kiéu bat k¥) gl vio
bién TInt, con thu tuc sau giai nén TInt gl vao cdc trudng cla ban ghi TRec.

Dé dat lai théng tin ngay gid cua mot file, ban diing ¢ap tha tuc:
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PackTime (var TRec: DateTime; var TInt: LongInt);
SetFTime (var F; TInt: LonglInt);
trong d6 thi wc ddu nén cic théng tin ghi trong cdc trudng cha ban ghi TRee vio bién
TInt va thi tuc san thiét 1ap ngay gid cta file F theo gid tri TInt. Chii rang, cdc thi tuc
GetFTime va SetFTime phai dugc ding sau khi dd mé file,
Chuong trinh duéi day hién thi ngay gior cii clia file 1én man hinh va cho phép thiét lap
ngly gid méi:
Uses DGS;
Var F: File;
Name: string;
TInt: LongInt;
TRec: DateTime;
Begin
Write{'Ten File: '}; Readln (Name) ;
Reset (F) ;
GetFTime {F, TInt)};
UnPackTime {TInt, TRéc);
Writeln({'Ngay gio cu');
with TRec do

begin
Writeln(' Ngay: ', Day, '-', Month, '-', Year):
Writelni' Gio: ', Hour, ':°', Min, ':', Sec);
end;

Writeln('Thiet lap ngay gio moi') ;
with TRec do

begin
Write({' Ngay: '); Readln (Day) ;
Write(' Thang: '"); Readln {Month) ;
Write{' WNam: '); Readln(Year):;
Write(' Gio: '); Readln{Hour) ;
Write({' Phut: '); Readln {Min) ;
Write(' Giay: '}; Readln(Sec):

end;

PackTime {(TRec, TInt);
SetFTime (F, TInt);
Close(F) ;
Write('Da thiet lap ngay gio mei cha file');
Readln;
End.

1.5. Cac phuc vu 6 dia
Unit DOS chita hai ham x@ 1y dia 1a
DiskSize(Drive: byte): Longlnt;

tra vé kich thuéc cua dia (tinh theo byte) xdc ding bdi tham s& Drive, vi ham
DiskFree (Drive: byte): LongInt;
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tra vé s§ byte con tréng cha dia xdc dinh bdi tham s6 prive. Céc gid tri clla Drive 13 0 (8
dia hién hanh), 1 (8 dia A), 2 (8 dia B), ...
Thi du.
Uses DOS;
Var Drive: byte;
DriveName: char;

Begin
Write('Cho biet ten o dia: '); Readln(DriveName) ;
Drive := Qrd(Upcase (DriveNama))-64;
Writeln('Kich thuoc cua dia (bytes): ', DiskSize{Drive));
Writeln('So byte con trong cua dia: ', DiskFree(Drive));
Readln; '

End.

1.6, Thong tin moi truong

Trong qua trinh lam viéc, DOS thi€t 1ap mot s6 gid tri moi trudng qua mot s& xau ky
c6 dang name=value, tromg dé name }2 tén bién moi trudng con value la gid tri tuong
g UhfchlPath=C:\;C:\Dos;C:\Windows,Comspec=C:\Command.com).f)é]ﬁy nhiing
thong tin nay, unit DOS cung c&p cdc ham:

EnvCount: integer;
trd v€ s6 xdu ky tu moi trudng di duge thiét lap trong DOS. Noi dung cdc xau nay duge
tra vé bai ham

EnvStr(i: integer): string:;
trong d6 chi s6 i dugc bat dau tir 1 cho dén Envcount. NEU 1 nim ngoai pham vi nay thi
ham tra vé xau réng.

Dé 14y phan gid tri cia mét bién moi trdmg, ban ¢6 thé diing ham

GetEnv (Name: string): string;

- trong d6 Name 1a tén bi€n moi trudng tuong vng. Néu bién moi trudng dua ra khong tén
tai, ham tra vé xau rong. Thi du DOS di ¢4 xau moi truong Comspec=C:\Command. com,
khi dé GetEnv ('Comspec') s& trd vé XAU C: \Command . comn.

Chuong trinh dudi day hién thi mét s6 théng tin moi truong ma DOS da thiét lap:
Uses DOS;

Var i: integer;

Begin
Writeln('Thong tin moi truong');
for i := 1 to EnvCount do Writeln(' . i, ')y ', EnvStr({i)):
Writeln('Gia tri tra ve cua ham'GetEnv(...}'}:
Writeln(' GetEnv("'COMSPEC'') = ', GetEnv ({'COMSPEC'}};
Writeln(' GetEnv{''PATH'') = ', GatEnv {'PATH'}) ;
Writeln(' GetEnv(''TEMP'') = ', GetEnv('TEMP'}) ;
Readln;

End.
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1.7. Thuc hién chuong trinh ngoai

Unit DOS thiét k& tha tuc:

Exec (Path, CmdLine: string);
cho phép tam thoi thodt khéi chuong trinh hién hanh dé thue hién mot chuong trinh khac
trong moi trudng DOS, sau d6 lai quay vé chuong trinh dang thuc hién. Tham tri Path xdc
dinh tén chuong trinh can thuc hién (ké ca duong din), tham tri cmdLine 13 dong lénh cén
chuyén ti cho chuong trinh nay (cé thé réng). i

Deé thyc hién dugc chuong trinh trong dé c6 ding thii tuc Exec, cén gidm thiéu t6i da
ving nhé Heap cung cdp cho chuong trinh (dé danh ché cho chuong trinh ngoai) bing
cach dung dan huténg bién dich ($M StackSize, HeapMin, HeapMax) ngay dau chuong
trinh, trong d6 stacksize la luong viing nhé cho Stack, HeapMin 14 luong ving nhd nho
nhat cho Heap va HeapMax 12 lutgng viing nhéd 16n nhit cho Heap. Néu chuong trinh khong
dung cdp phdt dong, ban nén dé cic gid tri HeapMin VA HeapMax bang 0. Thi du din
hudng {$m 1024, 0, 0} cho 1 Kb stack va khong byte nio cho Heap. Ngodi ra cn goi
thi tuc swapvectors {ciing thudc unit DOS) trude v ngay sau 15i goi thi tuc Exec dé
dam bao an toan bang vecto ngdt. Néu khong dt bo nhé dé chay Exec, bién DosError sé
tra vé ma 10i 8.

Thi du dudi day minh hoa cdch ding Exec:
{sM 1024, 0, 0}
Uses DOS;
Var Path, CmdLine: string;
Begin

Write('Ten chuong trinh can thuc hien (ke ca duong dan): ')

Readln{Path) ;

Write('Dong lenh chuyen toi chuong trinh: ') ;
Readln {CmndLine} ; '
Writaeln({'Chay EXEC ..."');
SwapVectors;
Exec(Path, CmdLine) ;
SwapVectors;
Writeln('Quay ve chuong trinh hien hanh ...'):;
if DosError <> 0 then
Writeln('DOS co loi ', DosError)
else
Writeln('Ok') .
End.
Néu tham tri Path la tén file COMMAND.COM thi tham tri cmdLine cé thé 1a bat cif
1¢nh néi trid nao. Thi du 101 goi:
Exec({'C:\Command.com', '/C Dir *.%');
s€ thuc hién lénh Dir *.» ctia DOS. Khéa chuyén ' /¢’ & day i3 cdn thiét dé hé théng
khong nap lai COMMAND.COM. Chi ¥, c6 thé Exec khong thuc hién duge do dudng
dan dén COMMAND.COM khong ding, vi th€ dé chic chan tim dugc file niy, ngudi ta
- thudng truyén cho Path gié Ir] GetEnv {'Comspec’}. Tham tri CmdLine c6 thé rfmg, khi
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dé, 1énh noi tri duoc chi doc vao tai dau nhac cia DOS. Diéu nay cho phép ban ¢é thé
thiét k€& 11 goi DOS trong chuong trinh ctia minh nhu thi du dudi day:

{$M 1024, C, 0}
Uses DOS, CRT;
function Menu: char;

beagin
ClrSer;
Writeln(' ': 31, 'MAIN MENU');
Writeln;
Writeln(' ':30, '(A)nything"'):
Writeln({(' ':30, '{(D)OS shell'}:;
Writeln{' ':30, "{Q)uit'};
Writeln;
Write{' ':28, 'Enter a choice: '};
Menu := Upcase (ReadKey);

end;

procedure Anything;
begin
ClrScr:
Writeln('This is Anything');
Write('Press Enter to continue ... ')}:
readln;
end;
procedure DosShell;
begin
. ClrScr;
Writeln{'This is DOS. Type EXIT to return program ...'};
SwapVectors;
Exec{GetEnv('Comspec'), ''");
SwapVectors;
if DosError <> 0 then
Writeln ('Could not execute COMMAND.COM') ;
end;
Begin
repeat
case Menu of
'A': Anything;
'D': DosShell;
'Q': Halt;
end;
until False;
End.

2. Xu ly cac ngit
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2.1. Ngat va vai trd cia ngit

Ngit la nhitng thudng trinh cha DOS va BIOS nham diéu khién vi x{r 1§ cdc thist bi
ngoai vi nhu man hinh, ban phim, chudt, may in, ... duoc thuong trd trong bo nhé dé cé
thé phuc vu bt cit liic nao khi duge go1. Méc du Turbe Pascal cung cap kha nhiéu céc
dich vy théng thudng (nhu ghi cic dir liéu ra dia, man hinh, doc cdc dit lidu tr dia, ban
phim, nhan dién phim dugc an, truy cap thude tinh mén hinh ..)) 1am cho ban hau nhu
khéng phai quan tam tryc ti€p dén cdc ngat, nhung céc dich vu nay thudng khong chi tiét,
kém linh hoat va chua ddy dii, khién cho trong mot s6 tinh huéng, ban khong thé thuc
hién duoc ¢ dinh cila minh qua cdc ham, tha tuc sdn ¢6 cta Turbo Pascal (chang han truy
cap dir liéu tai mot ranh bét ky cta dia, thay déi kich thudce con trd man hinh, diéu khién
chudt, ...). Unit DOS cung cap cho nguoi ding kiéu dit liéu thanh ghi Registers vi hai
thu tuc MsDos, Intr cho phép thuc hién bit cit cic ngit ndo ciia DOS va BIOS.

Nho viée xir 1y cdc ngat, churong trinh cha ban ¢6 thé can thiép sau hon vio hé thong,
ting duge toc do cling nhur hiéu qud cia chuong trinh, dic biét, ngat con 13 mot cong cu
manh dé tao céc thu vién 14p trinh c6 lién quan nhiéu dén cdc chirc nang ctia DOS, tién
dung cho nhi¢u ngudi khong c4n am hiéu nhiéu vé he théng.

2.2, Cac thanh ghi

Céc bo vi xr ly clia ho 8088 (ké ca 8086 va 80286) ¢6 14 thanh ghi dung dé thuc hién
. ¢dc lénh. Méi thanh ghi ¢6 chiéu dai 16 bit (2 byte). Céc thanh ghi ndy c6 thé chia thinh
4 nhém nhu sau: '

+ Daéu tien 1a 4 thanh ghi da dung AX, BX, CX, DX diing dé cat giit tam thoi dif liéu
- trong ti€n trinh xr ly. Chiing thudng duge ding dé goi cac phuc vu clia DOS va BIOS.
M@i thanh ghi nay lai dugc chia thanh 2 thanh ghi nhé, méi thanh | byte (twong ung v&i
byte thip va byte cao), thi du AX gom AL (byte thap) va AH ( byte cao):

AX AL AH Accumulator (tich liy)
BX BL BH Base (co s0)

CX CL CH Count (d€m)

DX DL DH Data (dix liéu)

+ Sau dé Ia 4 thanh ghi doan (segment) CS, DS, SS, ES, trong &6 CS chita doan chuong
trinh, DS chua doan dit liéu, SS chira doan stack va ES chita doan tam thdi cho cdc thao
tac dac biét: '

CS Code Segment (doan ma 1énh)
DS Data Segment (doan dir liéu)
SS Stack Segment (doan ngan x&p)
ES Extra Segment (doan thém)
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+ Tiép theo 1a 5 thanh ghi do 1éch (offset) IP, SP, BP, SI, DI. Chung duge ding kém véi
céc thanh ghi doan dé xdc dinh mot vi tri nho:

IP Instruction Pointer (con tré 1€nh)

Sp Stack Pointer (con tré ngin x&p)
BP Base Pointer {con tro co s&)

SI Source Index (chi s6 nguén)

DI Destination Index (chi sé dich)

+ Cudi cung 12 mot thanh ghi cd FLAGS chifa cdc thong tin vé trang thdi clia 1&nh thuc
hién sau cing, thudng dung dé nhan dién 15i:

FLAGS

2.3. Kiéu dir liéu thanh ghi
PéE c6 thé truy cap vio céc thanh ghi, unit DOS dinh nghia kiéu di 1iéu Registers nhu
sdu: ‘
Type
Registers = Record
casa integer of
0: (AX, BX, CX, DX, BP, SI, DI, DS, ES: word);
1: (AL, AH, BL, BH, CL, CH, DL, DH: byte):
End;

Kiéu dif liéu Registers chi chita cdc thanh ghi ciia CPU dugce cic phuc vu cua DOS
vi BIOS sir dung. Cac thanh ghi da dung AX, BX, CX, DX dugc diing nhiéu nhat. Trong
cdc thanh ghi doan, c4c thanh ghi CS (doan ma l1énh) va SS (doan ngan xép) chifa céc dir
lieu cuc ky quan trong nén Turbo Pascal khong cho phép tham nhap, con cdc thanh ghi
DS (doan dit liéu) va ES (doan thém) thinh thodng vin dugc ding dé truyén dia chi doan.
Trong céc thanh ghi do léch, Turbo Pascal chi cho phép dung céc thanh ghi BP (con trd co
sa), SI (chi s6 ngudn) va DI (chi s6 dich), con cic thanh ghi IP (con tro 1énh) va SP (con
trd ngin xép) khong bao gid diing dén. Khi ding Turbo Pascal, thanh ghi c& khong cén
thiét cho céc 1oi goi DOS va BIOS vi ching tra vé ma 161 nam & mét trong cic thanh ghi
da dung. |

Dé c6 thé truy cap vao timg byte clia cdc thanh ghi da dung, Kiéu Registers duge t6
chic 13 mot kiéu ban ghi bién thé, trong dé bién thé thit nhat gém cdc trudng kiéu word,
biéu dién toan bé cdc thanh ghi, con bi€n thé thi hai gém cdc trudng kiéu byte bi¢u dién
byte thip va byte cao cua cic thanh ghi da dung.

2.4. Cac thu tuc goi ngit
Cé tat ca 256 ngit duge danh s6 tir 0, goi 12 s& hiéu ngat. Mbi ngat lai gém nhiéu chic
nang, duogc danh s& dé phan biét, goi 1a s6 hiéu chiic nang. Trong cdc tai liéu vé DOS,
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ngudi ta thuong ding cdch viét hexa (hé 16) dé bidu dién cdc s6 hiéu nay. Trong cdc thii
tuc cia Turbo Pascal, khi c4n truyén cic s6 hiéu nay vao cic tham sé tuong tmg, ban cé
thé ding cdch viét hexa (¢ ky hiéu $ dang trudc) hodc cdch viét thap phan thong thudng.

Unit DOS xay dung hai tha tuc dé€ goi ngét, d6 1a thii tuc MsDos v Intr. Thi tuc MsDos
duoc ding riéng cho cc phuc vu DOS (c6 s6 hiéu ngit 21 hexa hay 33 (hap phan) va tha
tyc Intz dugc ding cho cdc phuc vu DOS va BIOS néi chung.

Thu tuc MsDos ¢6 cii phdp:

MsDos {var Rags: Registes);
trong d6 tham bi€n Regs diing dé nhan cic gis tri ddu vao (truéce khi goi thit luc) cling
nhu diing dé gii cdc gid tri ddu ra (sau khi got tha tuc).

Thu tuc Inte ¢6 cu phip:
Intr (IntNo: byte; var Regs: Registes);

trong d6 tham tri IntNo nhdn s6 hiéu ngit con tham bién Regs dugc ding giéng nhu
trong thi tuc truée. Cé thé xem 1oi goi thd tuc MsDos 12 truong hop riéng ciia 16i goi thi
tuc Intr véi sé hieu ngét 21 hexa.

D¢ diing cdc ngat, ban cdn chudn bi bién Regs kidu thanh ghi réi ti€n hanh céc budc:

* Bat s6 hi¢u chifc nang cin ding clia ngit vao trudng A ciia bién thanh ghi Regs.

e Tuy theo ting chifc nang, ¢6 thé cdn nap mét $0 gid tri doi hoi vao mot s6 truong
tuong img cha bién thanh ghi Regs.

¢ Goingat bing 1&i goi Intr (IntNo, Regs), trong do IntNo 1A sd hiéu ngat.

* Kétqua tra lai, néu ¢, s& duge glri vio mot s6 trudmg ciia bién thanh ghi rRegs.

Trong moi trudng hop, néu s& hiéu ngit 1a 21 hexa (phuc vu DOS) thi ¢6 thé thay 15i
g0l Intr($21, Regs) bing 10i goi MsDos (Regs).

Nhu vay, d¢ dung cdc ngat, ban cdn phai biét céc chitc ning clia ngat va cdc gid tri
tuong (ng cén nap hay 14y ra clia cdc thanh ghi. Diéu nay, ban c6 thé tham khao trong cac
tai liéu vé ngdt cua DOS. Trong cdc i lidu ndy, mdi 18i gidi thi¢u vé mdt chiic nang déu
chi r6:

¢ S6 hiéu ngit.
* 58 hiéu chiic nang.
¢ Cdc gid tri can nap vao c4c thanh ghi.
o Cic gid trj tra vé § cdc thanh ghi.
trong dé cic s6 hiéu ngét ciing nhu cdc s6 hiéu chitc nang thudng dugc viét duéi hé hexa.
Chéng han 13i gi6i thiéu chic ning 14y va dat ngay hé théng nhu san:

Ldy neay hé thone

S6 hiéu ngdt: 21
S& hiéu clute ndng: 2A
Gid tri can nap:

AH « 24 (s6 hiéu chite ndng)
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Gid tri trd vé:
AL — ngay trong tudn (0: chi nhat, 1: thit hai, ...)
CX = nam
DH — thdng
DI — ngay

£t neday hé thony

S6 hidu ngde: 21
86" hién clure ndng: 2B
Gid tri can hap:
AH « 2Ah (36 hiéu chite néing)
CX « ndm
DH « thang
DL ¢ nyay

Gid tri trd vé. khdng 6

Tir nhimg ngit trén ban ¢4 thé viét lai thil tuc GetDate va SetDate ma unit DOS di
cung cdp (xem 1.4.). N6i chung, cdc ham va thu tuc ctia unit DOS da duge gidi thiéu
trong phén 1, déu ¢6 thé truc tiép viét tit cac ngat.

Dudi day chiing tai chi gidi thiéu mot s& ngét tién ich ma chitc ning cla ching chua
duoc thigt k€ rong cdc thu vién thudng diing ciia Turbo Pascal. Bing cdch tuong tu, ban
¢6 thé dung cdc ngét khic véi sy hé trg clia céc tai litu vé ngit, ngodi ra, ban ¢é thé ding
nhimg ngat nay dé xay dung thém cdc thu vién cla riéng minh, nhim tang kha nang lap
trinh @ng dung trén Turbo Pascal.

2.5. Mot s6 ngat tién ich

Mot s6 ngat tién jch duge trinh bay dudi day nham tang thém cic kha nang giao tiép
vGi hé théng cia chuong trinh Turbo Pascal, ban cé thé bién chiing thanh cdc thu vién dé
tién dung lau dai.

2.5.1. Lay va dat lai kich thudée con tré man hinh

Khi chuong trinh chd g phim, trén man hinh (van ban) xuét hién mot diém séﬁg nhip
nhdy, goi 1a con tré man hinh {cursor). Kich thudc cua con tro duge ngam dinh san. Ban
¢6 the 1dy thong tin kich thudce clhia con trd hién thoi hodc thay déi kich thuée nay (day
18n, mong di, hodc bién mit) bang cach ding ngét s§ hiéu 10 hexa.

D¢ 14y thong tin kich thudc con trd hién thdi, ban diing chiic nang 3 (gén cho AH gia
tri 3} sau d6 goi ngat 10 hexa. Khi d6 thanh ghi CH s& chita gid tri dong quét trén con
thanh ghi CL s€ chira gia tri dong quét dudi cua con trd. Gia tri dong quét cang nho thi
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cang sdt dinh man hinh. Kich thuéc ngdm dinh cta con trd déi véi nhitng man hinh thong
dung hién nay thuong 1a CH = 13 va CL = 14.

Dé dat lai kich thuée con trd, ban diing chiic nang 1 (gdn cho AH gia tri 1), sau d6 dat
cac gid tri twong g cho CH (dong quét trén) va CL (dong quét dudi) réi goi ngit 10h.
Khoang cdch gifra dong quét trén va dong quét dudi cang 16n thi con trd cang day. Mot s6
gid tri cia CH va CL s€ 1am con tr bién mat (ching han véi man hinh VGA, khi dat gid
tri dong quét trén bing 32, con tré s& 4n).

Chuong trinh duéi day minh hoa viéc dung cdc chic nang trén. Ban ddu chuong trinh
thong bdo kich thudc con tré hién thdi, sau dé i vong lap dat lai cdc kich thuée khic
nhau coa con tré dua vao viéc nhap cic gid tri dong quét tir ban phim. Vong lap (va
chuong trinh) s& ket thiic khi cdc dong quét nhan lai gid trj ban dau:

Uses CRT, DOS;
Var Regs: Registers;
High, Low, OldHigh, OldLow: byte;

Begin
ClrSer;
Writeln({'Gia tri ban dau cua cursor'}:
Regs.AH := 3; {dit chie nang 3}
Intr($10, Regs); {goi ngit 10h}
OldHigh := Regs.CH; OldLow := Regs.CL; { 1Ay thong tin cursor )
Writeln(' dong quet tren: T, 0ldHigh} ;
Writeln(' dong quet duci: ', OldLow) ;
repeat

Writeln('Dat lai kich thuoc cursor'):
Write(' dong quet tren: '); Readln{High);
Write(' dong quet duci: '}); Readln{Low) ;

Rags.AH := 1; {dit chiic nang 1}
Regs.CH := High; Regs.CL := Low; {dat kich thudc cursor)
Intr($10, Regs); [gﬁﬁg&th}

until (High = OldHigh) and (Low = OldLow) ;

End.

Duya vao két qua cua chuong trinh nay, ban c6 thé xay dung mot thu vién riéng (dudi
dang unit} vé con tré man hinh d€ tién ding sau niy. Duéi day 1A mot vai gai ¥ vé noi
dung thiet k€ (chiing t6i chi viét cdc khai bdo ctia phan INTERFACE, con phén cai dat
- IMPLEMENTATION danh cho céc ban):

Unit CURSOR;
Interface

Procadure GetCursor(var High, Low: byte);

{1dy thong tin con trd, gl dong quét trén vio High va dong quét dusi vao Low}

Procedure SetCursor (High, Low: byte};

{dat con 110 véi dong quét rén 1a High va dong quét dudi 1a Low)

Procedure BigCursor;

{dit con trd day}

Procadure SmallCursor;

{dit con tro mong }
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Procadure NormalCursor;
{dit con trd binh thudng )
Procedure HideCursor;
{4n con tro}

Implementation
Usas DOS;

End.
D& thir unit trén, ban c6 thé diing chuong trinh duéi day:
Uses CURSCR;
Var High, Low: byte;
Begin
GetCursor (High, Low) :
Write{'Kich thuoc cursor hien thoi: ', High, ', ', Low, ' '); Readln;
SetCursor {0, 3})}:
Write({'Dat lai kich thuoc cursor la 0, 3: '); Readln;

BigCursor;

Write{'Cursor day: '), Readln;
SmallCursor;

Write{'Cursor mong: '); Readln;
HideCursor;

Writa{'Cursor an: '); Readln;

NormalCursor;

Write('Cursor binh thuong: ')}; Readln;
End.

2.5.2. Lay thong tin dia
Dé doc cau tric cla dia, ban ding ngét s6 hiéu 21 hexa (phuc vu DOS) v6i chiic nang
36 hexa. Sau khi gan thanh ghi AH gi4 tri 36 hexa, ban cén chi dinh ¢ dia bang viéc gdn
gid tri twong dng cho thanh ghi DL (0: 8 dia hién hanh, 1: 8 dia A, 2: 6 dia B, ...) va sau
dé goi ngat bang Intr($21, Regs) hoic MsDos (Regs). K&t qua tra vé 14 cdc thong tin
cia dia duge chia trong cic thanh ghi sau:
AX  s0 sector trong mdi cluster
CX kich thude mot sector (bytes)
DX  t8ng sé cluster
BX  sd cluster con tréng
Tir cdc thong tin ndy ban cé thé suy ra céc théng tin khde, ching han kich thuée cta dia
(bytes) hoic kich thuéc viing tréng clia dia (bytes). Néu chi dinh 6 dia khong hop 1¢, gia
tri FFFFh s& dugc tra vé cho thanh ghi AX.
Thi du duéi day minh hoa cdch ding ngét vira néu:
Uses CRT, DOS;

var Regs: Registers;
Drive: char;
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Begin
ClrScr;
Write('Cho biet ten o dia: '); Readln(Drive);
Regs.AH := $36;
Raegs.DL := Ord{Upcase(Drive))-64;

Intr{$21, Regs); {hoac MsDos(Regs)}

if Regs.AX = S$FFFF then
Writeln('Invalid drive')

else )

with Regs do

begin
Writeln{'Sc sector tren mot cluster: ', .AX):
Writeln{'Kich thucc cua mot sector (bytes): ', CX);
Writeln{'Tong so cluster tren dia: ', DX);
Writeln('Sc cluster con trong: ', BX);
Writeln('Kich thuoc cua dia (bytes): ', LongInt (AX) *DX*CX) ;
Writeln('So byte con trong cua dia: ', LongInt (AX} *BX*CX) ;

end;

Readln;

End.

2.5.3. Nhan dién cac phim dac biét

Mic du Turbo Pascal di cung cip mot s6 hdm nhan dién phim khd manh nhu
KeyPressed, ReadKey (unit CRT) nhung nhiing ham nay khéng nhan biét duge mot s6
phim dac biét cha ban phim nhu Right Shift, Left Shift, Ctrl, Ali, Num Lock, Caps Lock,
Scroll Lock. Mudn nhén biét cdc phim nay, ban phai ding ngit s6 hiéu 16 hexa véi chitc
nang 2. Két qua cita ngat tra vé thanh ghi AL, trong d6 médi bit trong byte niy cho biét
trang thai cha mét phim (1- bat, O - tét) theo thit ty tir bit thap dén bit cao: Right Shift (bit
1), Left Shift (bit 2), Ctrl (bit 3), Alt (bit 4), Scroll Lock (bit 5), Num Lock (bit 6), Caps
Lock (bit 7) va Insert (bit 8). Chd ¥ ring cic phim Scroll Lock, Num Lock, Caps Lock va
Insert mang tinh chin 1€ (phim giit nguyen trang thdi cho dén khi &n lai), cdn céc phim
khdc chi duogc bat khi duge an.

Chuong trinh dudi day thong bdo 1én man hinh trang thdi clia 8 phim trén theo thit tu da
néu. Mot ddu X s& xudt hién tai ¢ot ung v6i phim duoc bat. Chuong trinh két thdc khi an
t6 hop phim Alt+Crrl:

Uses CRT, DOS;

Const
Code: arrayl[l..8)] of byte = (1, 2, 4, 8, 16, 32, 64, 128);
KeyName: array[l..8] of string[9] = (' RShift ', ' LShift ',
' Ctrl *, ! Alt ', ' Scrleck ', ' NumLock ',
'CapsLock ', ' Insert '};

Var 1: integer;
BitOn: array[l..8] of boclean;
Regs: Registers;
St: string:;
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Bagin
ClrSer;
Writeln(' Test cac phim dac biet (an Ctrl+Alt de ket thuc}');
Writeln;
for i := 1 to 8 do Write(KeyNamefil]};
Writeln;
repeat
Regs.AH := 2;
Intr {816, Regs):
8t = ",
for i :1= 1 to 8 do
begin
BitCn[i] := {(Regs.AL and Code[i]) > 0;
if BitOn[i] then St := St+°' X '
else St = St+' '
end;
GotoXY (1, 4); Writae(St):
Delay (100) ;
until BitOn([3] and BitOn[4]:
ClrScr;
End.

2.5.4. Diéu khién chuit (mouse)

Viéc diing chudt hién nay 14 pho bién cho moi chuong trinh. Tuy nhién Turbo Pascal
khong cung cap mot ham hay thd tuc nao dé diéu khién chudt. Duéi day, ching toi trinh
bay cdch ding ngit s¢ hiéu 33 hexa v0i mot s6 chiic ning thong dung dé cé thé didu
khién chuét trong chuong trinh.

Khéc véi nhitng ngat khéc, khi diing ngét nay, ban phai dat sd hiéu chiic ning vao toan
b thanh ghi AX. Duéi day 1a mdt s6 chie nang thong dung:

Khdi dong chuot :

Trude khi ding chuét ban phai khoi dong né, bang céch ding chitc nang 0 ¢(a ngit 33
hexa (gin AX béng 0 roi goi Intr v&i s6 hiéu $33). Néu chuot di duge cai dat bai he
thong thi viéc khoi dong thanh cong va ngét tra v€ gid tri FFFF cho AX va trd vé s6 phim
(button) cta chudt cho BX, néu chudt chua duge chi dat bai hé théng thi viéc khdi déng 1a
that bai va ngat tra vé gid trj 0 cho AX. Chd ¥ réing, di khéi donig xong, chudt vin & trang
thdi n (khong hién trén man hinh). Ham légic InitMouse dudi day 1am nhiém vu khoi
dong chudt. Ham sé trd vé True néu chudt khoi dong thanh cong vit trd vé False néu trai
lai:

Function InitMouse: boolean;

{khoi tao mouse )

Var Regs: Registers;

Begin

Regs . AX := 0;
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Intr {$33, Regs):
InitMouse := AX <> 0;
End;

Hién chuot

bé hién chuot (véi diéu kien da dugc khéi doéng), ban dung chirc nang 1 cha ngét da
néu. Thi tuc showMouse dudi day ditng dé hién chuét:

Procedure ShowMouse;

{hién mouse }

Var Regs: Registers;

Begin
Regs.A¥X := 1;
Intr{$33, Regs);
End;

Khi chuét duge hign, hinh dédng ciia né duge ngém dinh tiy theo ché d6 man hinh. Véi
man hinh van ban chuin, chudt duoc hién dudi hinh dang moét hop nho cé kich thude 8x8,
v6i man hinh d6 hoa, chudt duge hién véi hinh déng mili tén. Hinh chuét trén man hinh
duoc goi 1a con tro chudt (mouse pointer). Vi tri con trd chuét trén man hinh duoc thay
déi tuong tng véi viec di chuyén chuét trén ban 1am viéc.

An chuot
Con tré chudt c6 thé khong hién trén man hinh db chuot dang hién dién. Dé 4n chuot,
ban dung chic nang 2 cha ngat 33 hexa. Thi tuc HideMouse dudi day ding dé dn chuot:
Procedure HideMousa;
{dn mouse )
Var Regs: Registers;
Begin
Regs . A¥X := 2;
Intr($33, Regs);
End;

Lay trang thai chuot
Trang thdi chuét bao gom théng tin vé toa do con tré chudt rén man hinh va trang thii
cdc phim cta chudt (dang nhin hodc nha). Dé 14y cdc théng tin nay, ban diing chiic nang
3 ctia ngat 33 hexa. Két qua tra lai duge giri vao cdc thanh ghi da dung nhu sau:
BX  chita trang thii cac phim, méi bit (tir thdp dén cao) mo ta mot phim: .
+ Bit 1 — phim trai
+ Bit 2 — phim phai
+ Bit 3 — phim giira
+ CAc bit con lai khong dang (0)
CX  chia hoanh dé (X) chuot
DX  chira tung do (Y) chuot
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Trang thii cdc phim clia chuét dwgc nhan biét tir gid tri ciia BX qua cdc t6 hop cua 3 bit
thap. Chéng han n&u BX c6 gié tri 1 thi cé nghia phim trdi dang nhin con cdc phim kia
dang nha, néu BX c6 gid tri 3 thi cé nghia c4 phim trdi va phai dang duoc nhén con phim
giita dang nha, ... Néu chuot khong ¢6 phim gita thi bit 3 khong dung dén (c6 gid tr1 0).

Toa d6 chuot lién quan dén toa d6 man hinh tiy thude ché do hién hanh. Néu man hinh
dang & ché do dé hoa thi toa d6 chudt duge hiéu 1a toa do ciia diém ddu mili tén cha con
trd chuot va duoc tinh theo timg pixel cha ch€ do dé. Ching han néu man hinh dang & ché
d6 dé hoa VGA-Hi (phan giai cao 640x480) thi hoanh d¢ chudt bién thién tir 0 dén 639
va tung do chudt bién thién tr O dén 479. Néu man hinh dang ¢ ché¢ do van ban chuédn
80x25 thi toa do chu6t duoc hiéu 12 toa do gbe trén bén trdi ctia hop sdng hién thi nd. Vi
kich thudc clia hop nay 1a 8x8 nén dé dang tinh dugc hoanh d6 chudt trong khoidng tir O
dén 80x8-8 = 632 va tung d6 chuot trong khoang tir 0 dén 25x8-8 = 192. Tai ché& do nay,
do con tré chudt di chuyén theo timg don vi ct, dong man hinh nén toa do chudt s& thay
déi theo timg nhém 8 don vi, tir d6 ta nhan dugc cong thirc bién déi giita toa do chudt va
toa d6 cot, dong clia man hinh trong ch€ d6 van ban nhu sau (k¥ hiéu-U, V 14 toa dd man
hinh va X, Y la toa dé chuét):

U=Xdiv8+1 X =(U-1)*8
V=Ydiv8+1 Y = (V-1)*8

Thi tuc GetMouse dudi day tra hoanh do chuét vé tham bién x, tung do chudt vé tham
bién ¥ va trang thdi clia phim trdi vé tham bién logic Left (True n€u phim trdi dang dugc
nhin v False néu trai lai):

Procedure GetMouse (var X, ¥: integer; var Left: boolean):;

{ldy vi tri mouse vio X, Y, 14y trang thai mit trdi mouse vao Left}
Var Regs: Registers;

Begin
Regs.AX := 3;
Intr{$33, Regs):
X := Regs.CX; Y := Regs.DX;
Left := (Regs.BX and 1) > 0;
End;

Pat con tré chudt vao mot vi tri cho trude

Liic méi khoi dong, vi tri con trd chudt duge ngdm dinh & trung tAm man hinh sau do6
duoc thay déi tuong ting véi viéc di chuyén chuét bén ngoai. Tuy nhién ban ¢6 thé dit con
tré chuot vao nhimg vi trf thy ¥ bing nhimg cau iénh trong chuong trimh. Dé 1am diéu nay
ban diing chic ning 4 clia ngét 33 hexa vi dit vao thanh ghi CX gid tri hoanh d4 va thanh
ghi DX gia tri tung dd ma con trd chudt cén chuyén dén.

Thil tuc SetMouse dudi day s& dat con tré chudt vao toa do duoc AdcC dinh boi cdc tham
tri X (hoanh do) va ¥ (tung do):

Procedure SetMouse (X, ¥: integer);
{dat mouse vio vi i X, Y}
Var Regs: Registers;
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Begin
Regs . AX = 4;
Regs.CX = X;
Regs.DX = Y¥Y;
Intr($33, Regs):
End;

Gi6i han khoang hoat dong cia chuot

Binh thuong, pham vi hoat dong cia chuot 13 toan man hinh. Tuy nhién, trong mot s6
tinh hudng, ban cén han ch€ khodng hoat dong cta né. Chifc niing 7 va 8 clia ngit 33 hexa
cho phép ban gidi han khoang ngang (chiic nang 7) va khoang doc (chic ning 8) ciia con
tré chuodt trén man hinh. _

Néu diing chic nang 7, ban cén dat gia tri hoanh d¢ nho nhét cha chuét vao thanh ghi
CX va gid tri hoanh d¢ 16n nhat ca chuot vao thanh ghi DX. Néu diing chifc néing 8, thi
gia tri cdc thanh ghi nay dugc dat tuong tir vdi ¥ nghia tuong img cho tung do.

Thu tuc RangeMouse dudi day dat khoang hoat dong clia chuot vio mot mién chir nhat
trén man hinh ¢6 toa d¢ gde trén trdi cho bdi cdc tham tri X1, Y1 va toa d6 géc dudi phai
cho béi cic tham tri x2, y2:

Procedure RangeMouse{Xl, Y1, X2, Y2: integer);

{da pham vi mouse trong ving X1, Y1, X2, Y2}

Var Regs: Registers:;

Begin
Regs.aAX := 7; {gidi han ngang}
Regs.CX := X1;

Regs . DX := X2;
Intr($33, Regs):

Regs.AX := 8; {2idi han doc)
Regs.CX := Y1;
Regs.DX := Y2;
Intr{$33, Regs);
End;

Cdc chirc nang clia ngat 33 hexa khd phong phi. Bing cich xem xét tuong 1, ban cé
thé tham khao ngét 33 hexa néi rieng va cdc ngat khic néi chung trong céc tai lieu lién
quan cua DOS. Diéu quan trong 14 tir cdc chic ning théng dung ctia ngét, ban cén t6 chiic
thanh cac thu vién chuyén biét dé tién dung 1au dai vé sau.

Chéng han ban c6 thé g6i cdc ham va tha e di xay dung & trén thanh mot unit véi tén
1a MOUSE. Khéo dung thu vién nay (mac dit con don gian), ban cling ¢6 thé viét nhimg
chuong trinh, trong dé c¢6 nhitg giao dién dé hoa-chuot thu vi.

Unit MOUSE;
Interface

Function InitMcouse: boolean;

Frocedure ShowMouse;

Procedure HideMcuse;

Procedure GetMouse(var X, Y: integer; var Left: boolean);
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Procedure SetMouse (X, ¥: integer) ;

Procedure RangeMouse(Xl, Y1, X2, Y2: integer):
Inplementation

Uses DOS;

[ vi€t lai cdac ham, thd tue & trén}

- Bnd,

Dudi day 1a mot chuong trinh minh hoa unit MOUSE. Chuong trinh thé hién chuot va
toa do tuong tng cua nd trong cac ch€ dé man hinh khic nhau. Ban ddu 1 ché dé d6 hoa
VGA-Hi (640x480). sau d6 thy vao ngudi ding an phim T', 'H', 'M', 'L' ma chuong trinh
chuyén sang cic ché do trong vng (T: Text 80x25, H: VGA-Hi 640x480, M: VGA-Med
640x350, L: VGA-Lo 640x200). Trong qua trinh di chuyén chudt, toa d6 tuong ting clia
né duge hién trén dinh man hinh. Mdi khi nhdn phim trai chuét, néu dang o trong cdc ché
dd d6 hoa, thi mot hinh tron nhd ¢ tAm tai ding toa do chudt sé duoc vE, nfu ¢ trong ché
d6 van ban, mot chit 'M' s& duge viét ding tai vi tri ¢ot, dong ma chudt dang trd. Néu viva
nhdn phim wdi vira kéo ré chudét, ban c¢é thé diing chudt nhu mot bit vé trén ‘man hinh.
Chuong trinh két thic khi &n phim Esc. Ngoai viéc dung unit MOUSE, chuong trinh con
diing cdc unit CRT, GRAPH (cta Turbo Pascal), va dung unit CURSOR (di xay dung).
Uses CRT, GRAPH, MOUSE, CURSOR;

Var

Gd, Gm: integar;

ModeStr: string; -

Ch: chazr;

X, ¥: integer;

Left: boolean;

Begin

if not InitMouse then

kegin
Write ('Mouse chua duoc cai dat. An phim Enter de ket thuc ... '};
Readln; Halt;

end; {mouse di duge khoi dong

DirectVideo := False;

Gd := VGA; Gm := 2; {ngdm dinh ché& d6 Graph VGA-Hi)

InitGraph(Gd, Gm, 'C:\TP\BGI');
if GraphResult <> 0 then

begin
Writeln ('Duong dan den cac file BGI khong dung!'}.;
Write('An phim Enter de ket thuc ... '};:
Readln; Halt;

end;

ShowMouse; {hién mouse}

ModeStr := GetModeName (Gm) ;

GotoXY (1, 25); Write (ModeStr}:
GotoXY (36, 25);
Writa('H: VGA-Hi / M: VGA-Mad / L: VGA-Lo / T: Text');
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Ch := #0;

repeat
GetMouse(X, Y, Left); (l&y vitri va trang thal mit tréi mousc)
GotoXY (60, 1), Write{X:5, Y:5):

if Ch = #0 then { graph}
if Left then {nh&n ot trai}
begin
HideMouse; { gidu mouse trude khi vé hinh)
FillEllipse(X, ¥, 5, 5):
ShowMouse; {hién lai mouse}
end;
if Ch = 'T' then {text}
if Left then {rnhén nit trai}
begin
GotoXY (X div 8+1, Y div 8+1); Write('M");
end;
if Keypressed then Ch := Upcase {(ReadKey)
if Ch = 'T' then
begin
RestoreCrtMode; {sang ch& dd Text}
ShowMouse; {hi¢n mousc}
HideCursor; {gidu cursor}

Gotoxy({l, 25); Write{'Text');
GotoXY (36, 25);
Write{'H: VGA-Hi / M: VGA-Med / L: VGA-Lo / T: Text');

end else
if Ch in {'L', 'M', 'H'] then
begin
case Ch of
"L': Gm := 0; {VGA-Lo}
'M': Gm := 1; {VGA-Med}
'H': Gm := 2; { VGA-Hi|
end;
Ch := #0;
SetGraphMode {(Gm) ; {sang ch& d6 Gm cla Graph}
ShowMouse; {hién mouse |
ModeStr = GetModeName (Gm) ;

GotoXY (1, 25); Write (ModeStr);
GotoXY {36, 25);
Write('H: VGA-Hi / M: VGA-Med / L: VGA-Lo / T: Text');

end;
until Ch = #27;
CloseGraph; {vé ch€& do Text)
HideMouse; { gifu mouse )
NormalCursor; {hién cursor}
ClrScr;

_End.
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Chuong trinh duéi day minh hoa mét iing dung khic cha unit MOUSE, d6 13 kha nang
dung chuét dé chon va tic déng 1én mot déi twong hinh hoc. Chuong trinh tao moét nén
chit nhat & ché dé do hea, trong d6 ¢6 chita mot hinh tron méu tring (twong trung cho mot
d6i twong hinh hoc) & trung tdm. Ban cd thé dung chudt dé chon hinh bing céch di
chuyén chudt sao cho miii tén clia con trd chuét cham vao pham vi clia hinh, réi nhin
phim trai. Khi dé hinh s& chuyén m#u d6 bdo hiéu di nhan bi€t tin hiéu chon. Néu lic nay
vira nhan phim trdi, vira kéo ré chuét, thi hinh s& duoc kéo theo. Hinh dugce kéo theo con
tro chuét cho dén liic phim trai duge nha, khi dé hinh lai duge chuyén sang mau tring bdo
hiéu trang thdi khong duge chon nita. Trén dinh man hinh 1a dong thong bio toa d6 ciia
hinh va toa d6 ciia chudt tai moi thoi diém trong itng. Trong chueong trinh ¢é s dung mot
s6 k¥ thuat xit Iy anh bitmap, nhu cét, d4n hinh, dé viéc kéo hinh trén mét nén anh khong
lam héng nén. Chuong trinh két thiic khi an phim Esc. Cac ban c6 thé phdt trién thém cdc
thi du loai nay (ciing nhu phdt trién thém cdc ham va thl tuc trong unit MOUSE) dé thay
rang chudt 1a mét cong cu giao tiép hét sitc thuan tién, dac biét trong dé hoa.

Uses CRT, GRAPH, MOUSE;
Var

Gd, Gm: integer:;

Ch: char;

X, ¥, U, vV, Xold, Yold: integer;

Sal, Left: boolean:

P: Fointer;

Size: word;

Begin

if not InitMouse then

kegin
Write{'Mouse chua duoc cai dat. An phim Enter de ket thuc ... '};
Readln; Halt;

end; { mouse di duge khdi dong}

DirectVideo :!= False;

Gd := 0;

InitGraph(Gd, Gm, 'C:\TP\BGI'); (thiét lap ché& d§ Graph)

if GraphResult <> 0 then

begin ]
Writeln{'Ducng dan den cac file BGI khong dung!'):
Write ('An phim Enter de ket thue ... ');
Readln;: Halt:;

end;

SetFillstyle{ll, 2);

Bar {40, 40, 600, 440); {tao mot nén hinh chit nhat)

U := 320; V := 220; {vi tri ban d4u cla hinh}

Size := ImageSize(U-6§, V-6, U+6, V+86);

GetMem (P, Size); {cal nén xung quanh hinh vi giri vio PA}

GetImage (U-5, V-5, U+5, V+5, P*);
SetFi111Style(l, 15);
FillEllipse(U, V, 5, 5); {v€hinh tron miu tring bin kinh 5}
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ShowMouse; {hién mouse}
RangeMouse (40, 40, 600, 440); {dat pham vi cia mouse )
Ch := #0; Sel := False: { hinh chua duge chon )
repeat {vbng lap chon vi kéo hinh}
GetMouse (X, Y, Left);
GoteX¥ ({6, 1); Write('Toa do hinh: ', U:5, v:5);
GotoXY (52, 1); Write('Toa do chuot: ‘., X5, ¥:5);
{kéo hinh}
if Sel and ({(X<>Xecld) or (¥Y<>Yold))} then
begin
HideMouse; {trudc khi vé cdn gidu mouse
Putlmage {Xold-5, Yold-5, P", NormalPut) ; { khoi phuc nén anh co}
GetImage (X-5, Y-5, X+5, ¥Y+5, p*); {cdt giit nén dnh mdi}

SetFillsStyle(l, 4):
SetColor{4d) ;

FillEllipse(X, ¥, 5, 5);: {hinh ¢4 mdu do khi duge kéo}
Xeld := X; Yold := ¥; { g1 lai vi tri hinh}
ShowMousa; {hién lai mouse khi v€ xong}

end;

{chon hinh}

if not Sel and Left then {nhan nat trai)
if (Abs(X-U} <= 5) and (Abs (Y-V) <= 5) then
begin {vi tri mouse trong pham vi hinh}

HideMouse;

SetFillstyle(1, 4);
Setlolor{4);

FillEllipse(U, vV, 5, 5); {hinh cé mau ¢é khi dugc chon}

Sel := True;
SetMouse (U, V), {diéu chinh vj tri mouse vao ding tam hinh}
Xold := U; Yold := V; |giitlai viri hinh}
ShowMouse;
end;
if Sel and not Leaft then {nha nan trdi)
begin {tré v¢ trang thdi khong dugc chon}
HideMouse;
U :=X; V :=Y; {ghi nhan vi tri md&i el hinh}

SetFillstyle(l, 15);
SetColor (15) ; B
FillEllipse{U, V, 5, 5); |hinhcé miu trang khi khong duge chon)
S5el := False;
ShcwMouse;
end;
if KeyPressed then Ch := ReadKey;
until Ch = #27;
CloseGraph; {trdr v ché do Text}
HideMouse;
End.
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Chuong trinh dudi day giéi thidu mot tro choi ding chudt trong ch€ do van ban. Khi
chuong trinh bat ddu, mot con rin (Snake) dugc thiét k€ chay xung quanh man hinh cho
dén khi ban click (nhan réi nha) phim trdi chuét. Khi do, con tré chuét (mdt hop sang),
tuong trung cho chii chudt Mickey, s& xudt hién trén man hinh va ran sé bat ddu dudi bat.
Chuong trinh dwgc xay dung sao cho dit Mickey & dau, ran ciing déu xidc dinh duge con
dudng gin nhat dé ti€p can. Nhiem vu cua ban 1a phai di chuyén chuét nhanh dé€ tranh
Mickey cham phai rin. Trong qud trinh duéi bat, cit Khoang 1 giay ran lai dai them va
tang téc mot it (lic 4y rin déi mau). Néu Mickey cham phai ran (hi xem nhu né bi ran
bat, hop sdng & bién mat va cude choi duge 1ap lai vai motr Mickey khac. Khi ran dat
duoc do6 dai t61 da thi cudc choi két thic v6i nhitng chuyén défmg ngiu nhién cha ran. Am
thanh duoc tao & nhiing lic cin thiét dé wing tinh hap din cta chuong trinh. S6 Mickey bi
bét luon ducc thong bao dudi ddy man hinh dé tién theo ddi va ngudi chai can dat dwoc
con s6 nay cang nho cang tét. Chuong trinh s€ két thic tal bat ¢t 1de ndo an phim Esc.

Chuong trinh diing cdc unit CRT (cta Turbo Pascal) va MOUSE (thi¢t k& ¢ 1rén). Rhan
chinh ¢iia chuong trinh diing 3 thu tuc:

Thi tuc Init khai tao cdc gid tri cdn thiét cho chuong trinh. Thu fue start thuc hién
chuyén dong cia rin khi chua c6 Mickey. Thi tyc Play thuc hién qud trinh dudi bit
Mickey clia ran. Cic chuong trinh con khic ding dé hé trg cho cdc tha tuc nay, ching
han thd tuc prawsnake dung dé v& rin, né duge goi trong than cdc vong lap tao chuyén
dong cha rdn, thil tuc DefPath x4c dinh dudng di it rin dén Mickey, né duoc goi mdi khi
Mickey thay déi vi tri. Thi tuc Thank thiét k& 16i cdm on clia chuong trinh, duge goi khi
cude choi két thiic. Thi tuc Finish két thic chuong trinh, duge goi mdi khi ¢6 phim Fsc
duge n, ... Vé chi tiét, cc ban tim hiéu thém qua cic 131 chd gidi d€ c6 the thay déi hay
thém bét cic 1énh theo ¥ thich ciia minh.

Progranm SnakeGame;

Uses CRT, MOUSE;

Const
el = 1; @l = 1; c2 = BO0; d2 = 24;
Top = dl+1, Botteom d2-1; Left = cl+1l; Right = c2-1;
Hmid = (Left+Right) div 2; Vmid = (Top+Bottom} div 2:

Tstart = 60;
Nstart = 15;
Duration = 18;

Nmax = 195;
Type Cell = record
Col, Reow: integer;
end;
ArrCell = array[l..200] of Cell;

Var T, N, Nk: integer;

Snake, Path: ArrCell;

Head, Tail, Mickey: Cell;

Status: byte;
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Colors: word;

Xm, ¥Ym, Nm: integer;

LeftOn: boolean;

Tecurr: LongInt absolute 50:846C;
Thegin, Dt: LongInt;

Ch: char:

procedure DrawSnake;
{v€ Snake tir cdc toa d6 cho bdi Snakelil, i = 1..N}
var i: integer;

begin
TextColor (ColorsS) ;
for i := 1 to N-1 do
with Snake[i] do
begin
GotoXY (Col, Row); Write(#219) ;
end;
with Head do
begin
GotoXY (Col, Row); Write('o');
end;
and;

function Found(V: Cell): boolean;
{tra v¢ True néu Snake gap toa do V}
var i: integer;

begin
for i := 1 to N do
if (V.Col = Snaka[i].Col} and (V.Row = Snake(i] .Row) then
begin ’
Found := True; Exit;
end;
Found := False;
end;

procadure SoundOn;
{phat 4m thanh khi Snake gap Mickey}
var i, h: integer;

begin
h := 500;
for 1 := 1 to 100 do
" begin
Sound(h) ; Delay(5); NoSound;
h := h+20;
end;

end;
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procedure DefPath;
{ xéc dinh dudng di Path[i} tir Snake dén Mickey, i=L1.Nk}

var DistRow, DistCol, 5ignCol, SignRow, StepRow, Steplcl,

Kmin, Kmax, i, ¢, d: integer;
begin

DistCol := Mickey.Col-Head.Col;

DistRow := Mickey.Row-Head.Row;

if DistCol > 0 then SignCeol :=1

else if DistCel = 0 then SignCol := 0
else begin SignCol := -1; DistCol

if DistRow > 0 then SignRow := 1

else if DistRow = 0 then SignRow := 0
else begin SignRow := -1; DistRow

Kmin := DistCol; Kmax := DistCol;

if DistCol > DistRow then Kmin := DistRow;
if DistCol < DistRow then Kmax := DistRow;
StepCol := 0; StepRow = 0; ¢ := Head.Col;

for i := 1 to Kmin+Kmin do
begin
if StepCol
begin
StepCol
end else

i

0 then

SignCol; StepRow = 0;

begin
StepCol := 0; StepRow := SignRow;
end;
c = d+StepCol; d := d+StepRow;
Path[i].Col := ¢; Path[i].Row := d;
end;
if Kmin < Kmax then
if Kmin = DistCol then

for i := Kmin+Kmin+l to Kmax+Kmin do
begin
d := d+SignRow;
Pathl[i] .Col := ¢c;
Path[i] .Row := d;
end
alse
for i := Kmin+Kmin+l to Kmax+Kmin do
bagin
¢ = c+8ignCol;
Path[i].Row := d;
Path[i] .Col := c;
end;
Nk := Kmax+Kmin;

end;

-DistCol; end;

-DistRow; end;

d:

Head.Row;
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rrocadure Massage;
{thong bdo s8 lvong Mickey 4 bj bt}

begin
TextColor (7} ; GotoX¥{cl+l, d2+1);
Write('Mickey: ', Nm, ' "
and;

procedure Finish;

{két thiic chuong trinh}

var i, j, h: integer;

begin '
TextColor (14) ;
GotoXY (36, d2); Write(' Good bye! '}
TextColor(7) ;

h := 100;
for 1 := 1 to 200 do
bagin
Sound(h}; Delay({5); NoSound;
h = h+20;
end;
for i := 1 to 200 do
bagin
Sound(h) ; Delay(5); NoSound;
h := h-10;
and;
for i := 1 to 50 do
begin
Scund{h) ; Delay(5); NoSound;
end ;
. Halt;
and;

procadure Thank;

{13 cam on khi hét cude chail

var i, J: intaeger;

begin
TextColor(ld); GotoX¥Y (30, d4di):
Write (' Thank You very much! ');

repeat
Mickey.Col := Laft+Random{Right-Left+l) ;
Mickey.Row := Top+Random (Bottom-Top+1) ;
DefPath; ’
if KeyPressed then Ch := ReadKey;
if Ch = #27 then Finish; {ket thiic néu 4n phim Esc
for j := 1 to Nk do
begin

DrawSnake;
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if KeyPressed then Ch := ReadKey;

if Ch = #27 then Finish; {két thitc néu 4n phim Esc}
Head := Path[j]:

for 1 := 1 te WN-1 do Snake[i] := Snake[i+l];:
Snake[N] := Head;

Delay (T) ;

if not Found{(Tail) then
with Tail do

begin
GotoXY (Col, Row); Write(' ');
end;
Tail := Snakel(l]:
end; {for j}

until False;
aend;

procedure Init;
{khdi tao cdc gia tri ban diu}
var i: integer;

bagin
ClrScr;
if not InitMouse then
begin
Write ('Mousa chua duoc cai dat! An phim Enter de ket thuc ... '};
Readln; Halt;
end;

TextColor{7?) ;

GotoXY (cl, dl); Write(#201) ;

for i := cl+l to c2-1 do Write{#205);

Write (#187) ;

for i := dl+l to d2-1 do

begin

GotoXY (cl, i); Write(#186}; GotoX¥{cZ, i); Write(#186);
end; i

GotoXY (cl, d2); Write(#200);

for i = cl+l to c2-1 do Write(#205};

Write (#188) ;

GotoXY (63, d2+1); Write('Press.Esc to quit');
RangeMouse ( (Left-1)*8, (Top-1)*8, (Right-1}*8, {Bottom-1) *8) ;
Randomize;

N :& Nstart;

for i» := 1 to N do
with Snakeli] do
begin
Col := Left+i-1; Row := Top;
end;
Head := Snake[N], Tail := Snake[l]:;
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Status := 1; T := Tstart; Colors := l+random {15} ;
Nm := 0; Message;
end;

procedure Start;
{hoat ddng cila Snuke khi khéng c6 Mickey}
var i: integer;

begin
GoToXY (29, d2+1); TextColor({7); Write('Click left button to play') ;
DrawSnake;
repaat {vong lap Snake chay vdng quanh]
GetMouse (Xm, ¥Ym, LeftOn);
if LeftOn then {Mickey xut hién, chuyén sang Play}
begin
ShowMouse; Exit;
end;
DrawSnake;
if KeyPressaed then Ch := ReadKey;
if Ch = #27 then Finish; {két thic néu én phim Esc)

with Head do
case Status of
1l: bagin
if Col < Right then Inc(Col):
if Col = Right then
if Row < Vmid then Status := 2 else Status := 4;
end;
2: begin
if Row < Bottom then Inc{Row};
if Row = Bottom then
if Cel < Hmid then Status := 1 else Status := 3;
end; '
3: begin
if Col > Left then Dac(Col) ;
if Cel = Left then -
if Row < Vmid then Status := 2 else Status := 4;
end;
4: begin _
if Row > pr then Dec(Row) ;
if Row = Top then

if Col < Hmid then Status := 1 else Status := 3;
end;
end;
for i := 1 to N-1 de¢ Snakefi] := Snake[i+l];
Snake[N] := Head;
Delay{T) :

if not Found(Tail)} then
with Tail do
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begin

GotoXY {Col, Row); Write(' ');
end;
Tail := Snake[l]:;

until False;
end;

procedure Play;
{Snake dudi bat Mickey }
var i, j: integer;
NewPos: boolean;
Tenp: Cell:
begin
GotoXY {29, d2+1); Write(' ':258);
Thbegin := Tecurr;
Mickey.Col := Xm div 8+1l; Mickey.Row := ¥m div B+1;
DefPath;
repeat {vong lap Snake dudi bit Mickey|
if KeyPressed then Ch := RsadKey;
if Ch = #27 then Finish; { k&1 thic néu dn phim Esc}
NewPos := False;
for j := 1 to Nk do
begin
DrawSnake;
if Found (Mickey) then
begin {Mickey cham phai Snake! chuyén sung Start |
SoundOn; HideMouse; Inc(Nm); Message; Exit:
end ;
GetMouse (¥m, Ym, LeftOn) ;
Temp.Ccl := Xm div 8+1; Temp.Row := ¥Ym div 8+1;
if Abs(Temp.Col—Mickey.Col)+Abs(Temﬁ,Row—Mickey.Row) >= 1 then
begin |néu Mickey di chuyén thi phai tinh lai Path}
Mickay
DefPath;
NewPos := True;

Tenp ;

break; {forj)
end;
if KeyPressad then Ch := ReadKey;
if Ch = #27 then Finish; { k&t thic néu én phim Esc)
Head Path[]j];
for i := 1 to N-1 do Snake[i] := Snake[i+l];
Snake[N] := Head;
Delay (T) ;
if not Found(Tail) then
with Tail do
begin
GotoXY (Col, Row); Write{' '}
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end;
Tail := Snake[l];
Dt := Tcurr-Tbegin;
if Dt >= Duration then
begin {sau khodng 1 gidy ma chua pap Mickey )
Snake[N+1] := Head:;
Inc({N) ; {Snake dai thém 1 don vi}
if N = Nmax then
begin {keét thic choi khi dat do dai t6i da)
HideMouse; Thank:
end;
if T > 1 then Dec(T); { nhanh hon}
Colers := l+Random(15); {déi miu}
Thegin := Tcurr;
end;
end; {for j}
until not NewPos;
| Snake bat duge Mickey }
SoundOn; HideMouse;
Inc(Nm) ; Message;
end ;

Bagin {chuong trinh chinh}
Init;
repaat
Start;
Play;
until False;
End.
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C. Unit GRAPH

Lap trinh d6 hoa la mot hudng dang duoc trién khai trong nhiéu linh vuc ting dung hién
nay. Mac du Turbo Pascal khong phai 1a mot cai dat chuyén vé dd hoa, tuy nhién véi unit
GRAPH ma né cung cap, ngudi diing ¢6 thé khai thdc kha niang d6 hoa cha mdy tinh &
nhitng muc do théng dung.

1. Gidi thiéu chung

Man hinh d6 hoa ¢ d¢ phén gidi cao hon nhiéu so véi man hinh vin ban. M8i phdn tir
ciia man hinh 12 mot diém sang, goi la pixel, thay vi mét k§ tu nhu trong ché dé vin ban.
Ludi toa d6 d6 hoa dugce chia thanh hang trim (tham chi hang nghin) pixel theo cic chiéu
ngang doc thay cho 80 cét, 25 dong nhu ludi toa d6 van ban. Ciing vi thé, chi & ché d6 d8
hoa mdi ¢6 thé mé6 phong nhitng hinh anh phic tap bao gém ca hinh v& va chif viét ma &
trong ch€ d¢ vin ban khong thé thuc hién néi. Khong ké nhing tng dung chuyén vé dé
hoa, ngay ca véi nhilng ting dung thong thudng, xu hudng ding d6 hoa dé giao tiép ngay
cing dugc phdt trién va thay thé din céc phlr(mg thitc giao ti€p van ban truée day, nhat 1a
trong tinh hudng cau hinh ciia may tinh ngay cang manh.

Khic véi ch€ d6 man hinh van ban (ngdm dinh), khi sang ché€ d6 man hinh dé hoa, hé
théng phai quan 1y mot vimg nhé tuong Gng 16m hon nhiéu. Viéc té chitc ving nhé nay lai
phu thuéc vao timg loai man hinh. Vi the, Turbo Pascal cung cdp mot loat cic file BGI
(Borland Graphics Interface) déng vai trd 12 cdc trinh diéu khién dé hoa, méi file tuong
ung véi mot loat man hinh. Mudn hoat déng trong ch€ d6 d6 hoa, cdn phai cé file BGI
thich hop v6i man hinh dang dung. Bang dudi day liét ké cdc file BGI clia Turbo Pascal:

Tén file BGI Loal man hinh
ATT.BGI AT&T 6300
CGA.BGI CGA va MCGA
EGAVGABGI | EGA va VGA
HERC.BGI HERCULES mono

IBM8514.BGI IBM 8514
PC3270.BGI 3270 PC
VESA16.BGI VESA 16 colors

Ngoai ra, ché d6 d6 hoa cdn dung cic font chit vecto bén canh font bitmap clha hé
“théng. Véi cdc font vecto, chit viét da dang va mém mai hon nhiéu so véi font hé thing.
Turbo Pascal cung cap céc file CHR, médi file 1a mot font vecto a8 khi cén thiét ¢6 thé
ding ching trong cdc chuong trinh d6 hoa. Vd&i phién ban 7, ¢6 10 file nhu vay:
TRIP.CHR, LITT.CHR, SANS.CHR, GOTH.CHR (4 font cii), SCRI.CHR, SIMP.CHR,

TSCR.CHR, LCOM.CHR, EURO.CHR, BOLD.CHR (6 font b8 sung).
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Céc file BGI va CHR dugc Turbo Pascal ngdm dinh dé trong thu muc con BGI cia thu
muc cai dat né. Khi khai dong d6 hoa, cdn chi 16 dudng din dén cdc file nay dé€ hé thong
tim thdy. Trong céc thi du minh hoa, dudng din nay duoc gia thi€l 1a CNTPABGL.

Tuong ving v6i mdi mét trinh diéu khién dé hoa, cé nhiéu mode dé hoa khic nhau, thé
hi¢n qua d6 phan giai man hinh va kha nang mau sic. Ching han véi trinh diéu khién
VGA, c6 3 mode d6 hoa v6i 16 mdu: Phan giai thdp (VGALo) 320x200, phéan giai trung
binh (VGAMed) 640x350 va phan giai cao (VGAHI) 640x480.

Céc gid tri toa do trong ch€ do dé hoa dugce dénh s6 tir 0, cot dwoc tinh tir phai sang tréi
va dong dugc tinh tir trén xudng dudi va bao gid cling thudce ki€u nguyén. Ching han véi
VGAHI, géc trén trdi man hinh ¢6 toa d6 0, 0 va géc dudi phai man hinh c6 toa do 639,
479. Cdc gid tri mau cuing duge unit GRAPH dit tén cho dé nhé giong nhu unit CRT di
. dit (xem lai A, Unit CRT).

Mot chuong trinh d6 hoa bao gir ciing m& déu bing viéc khéi dong ché do d6é hoa. Cic
thd tuc, ham ma unit GRAPH thiét ké (trix thii tuc khéi dong) luon ngam dinh 13 chi hoat
dong khi ch€ d6 d6 hoa da dugc thiét 14p. Khi két thuic, chuong trinh d6 hoa cén phai quay
vé ch€ d6 ngdm dinh 1 man hinh vin ban, vi & ché dé6 do6 hoa, bo nhé bi diing t6n kém
hon va 18¢c do két xudt ra man hinh ciing chdm hon nhiéu so véi ché do van ban.

Unit GRAPH 13 mot unit 16n, trong dé chita khodng 60 ham va tha tuc ciing nhu mét s6
ki€u, hang. Vi thé dé tiép can mét céch c6 hiéu qua, ban can chi ¥ mét s diic diém cla
GRAPH nhu sau:

¢ Cdc ham, thi tyc duge hinh thanh theo timg nhém chifc nang: V& diém, vé dudng,
t6 mién, viét chif, xir ly bitmap, ...

* Trong mé6i nhém chic nang, hinh thanh hai khéi ngugc nhau: Mot s6 c6 tén md
diu 1a SET, ding dé xéc 1ap mot s6 gia tri nao d6, mot s6 ¢6 tén mé ddu 1a GET,
13y lai cdc gid tri da dat:

* Mot s6 ki€u, hing duge xay dung dé phuc vu cho 131 goi cdc ham, thil tuc.

¢ Tén cac ham, thii nuc, kiéu, hing, ... déu duge dat di dai dé dé goi nhé theo ngir
nghia ti€ng Anh.

Dé ngudi doc ¢6 thé dé dang vén dung, ching t6i ¢8 gang dua ra nhitg thi du minh
hoa, ddc biét nhiing thi du ¢6 tinh chdt mé hinh. Tuy nhién, ban can tham khio thém
nhitng thi dy trong cdc tai liéu trg gidp, dac biét, chuong trinh BGIDEMO.PAS ciia Turbo
Pascal cung cép, v&i nhitng trinh bay khd ddy di vé cic khia canh ciia unit GRAPH, s& c6
ich cho ban trong viéc tim hiéu unit nay.

2. Léi do hoa

Trong qua trinh thuc hién cdc thao tic dé hoa c6 thé gap 16 va khi d6 chuong trinh bi
dimg. D€ ngudi dung ¢6 thé chi dong trong viéc xir 1y 161, unit GRAPH cung cdp ham:

functien GraphResult: integer;
trd lai ma 16i cho 151 goi dd hoa cudi ciing.
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Néu ham tra lai gid tri O thi khong c6 16i, cdc trudng hop 6 161, ham trd vé mot s6 am.
Céc gid tri ma 161 duge dit tén cho dé nhd (déu cd phan dau 1a gr). Dudi day la bang céc
214 tri tra lai ciia ham GraphResult:

M3 16i Tén hing Nghia cia 16i
0 | grOK khong ¢4 16i

-1 | grNoInitGraph d6 hoa chua dugc cai dat
-2 | grNotDetected khong tim thay phéin cimg d6 hoa
-3 | grFileNotFound khong tim thay file BGI
-4 | grnvalidDriver file BGI bt hong
-5 | grNoLoadMem khong di bo nhd dé nap BGI
-6 | grNoScanMem khong dl bo nhé dé scan fill
-7 t grNoFloodMem khong dli b nhd dé flood fill
-8 | grFontNotFound khong tim thdy font
-9 | grNoFontMem khéong dit bé nhé dé nap font

-10 | grinvalidMode sai mode d6 hoa

-11 | grError 16i d6 hoa

-12 | grlOError 18i vao/ra d6 hoa

-13 | grinvalidFont sai file font

-14 | grinvalidFontNum | s6 font khong ding

Chii ¥ ring GraphResult dugc dat lai bing 0 sau khi da duoc goi dé diing (giéng nhu
IOResult), vi thé néu ding lai gid tri ndy, ban cén giti né vao mot bién.

bé bi€t 15 161 12 gi, ban dung ham:

function GraphErrorMsg(ErrorCode: integer):
trd vé xau ky tu thong bdo nghia clia 18i ¢6 ma 16i cho bdi Errorcode (bing tiéng Anh).

Mac dil md 18i ¢4 nhiéu gid tri nhung ngudi ta thudng quy chiing vao tinh huéng khéng
fim thdy file BGI (gid tri -3) vi day 1a 16i thuong gap do dat dudmg din sai vi c6 thé didu
chinh lai ma khong c4n ngét chuong trinh.

string;

3. Khai dong va giai phong do hoa

Khéi dong d6 hoa 1a budc bat budc trude khi dung cic thao tdc mad GRAPH cung cép.
Néu quén chua khdi dong d6 hoa ma di goi mot thi tuc hay ham cia unit GRAPH thi s&
- gip 16i Graphics not installed (mi 18i -1) va chuong trinh két thiic. Thii tuc dé khéi déng
dé hoa la

procedure InitGraph(var driver, mode: intager; path:
trong dé driver 1A s6 hiéu cla trinh diéu khién BGI, mode 12 s6 hiéu clla mode dé hoa
kha di ctia trinh diéu khién v path 13 dudmg din dé hé thdng c6 thé tim thdy cdc file BGL

C6 hai cich ding thu tuc khdi dong d6 hoa:

string) ;
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Céch thi nhat 1a khdi dong dp ddt, nghia 1a qui dinh cho hé thdng sé hiéu driver va sé
hi¢u mode. V&i cdch nay phai dam béo s6 hién driver 1a phdt hgp véi man hinh hién c6 va
s6 hi¢u mode phai 14 mot gia trj cho phép cua driver, néu khong phit hop ¢6 thé din dén
treo mdy. Dudi day la bang cdc gid tri s6 hiéu driver va cdc s6 hiéu mode tuong img;

driver mode do phan giai

56 hién tén s6 hiéu tén (cotxdong)

1 | CGA 0 | CGACO 320x200

11 CGACI 320x200

2 | CGAC2 320x200

3 | CGAC3 320%x200

4 | CGAHi 320x200

2 | MCGA 0 | MCGAD 320x200

1 | MCGA1 320x200

2 | MCGA2 320x200

3 | MCGA3 320x200

4 | MCGAMed 640x200

5 | MCGAHi 640x480

31 EGA 0 | EGALo 640x200

1 | EGAHi 640x350

4 | EGA64 0 | EGA64Lo 640x200

1 | EGA64Hi 640x350

EGAMono 3 | EGAMonoHi 640x350

IBM8514 0 | IBM8514Lo 640x480

1 | IBMB514Hi 1024768

HercMono 0 { HercMonoH1 720x348

ATT400 0 | ATT400C0 320x200

1 | ATT400CI 320x200

2 | ATT400C2 320x200

3 | ATT400C3 320x200

4 | ATT400Mcd 640x200

5 | ATT400Hi 640x400

9| VGA 0 | VGALo 640x200
| VGAMed 640x350

2 | VGAHI 640x480

10 | PC3270 0 | PC3270Hi 720x350
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Cach thir hai 1a khai dong tie déng. Theo cdch ndy, bién driver dugc gén gid tri 0 (ma
GRAPH dinh sdan mot tén 14 Detect) trudc khi truyén cho InitGraph. Khi d6 hé thong s&
tv dong dd tim trinh diéu khién phd hgp véi phédn cing va d6 hoa s& duge khéi dong nhe
trinh diéu khién nay v6i mode phan gidi cao nhét twong ng. S6 hiéu driver sé dugc tra vé
driver vi s8 hiéu mode sé& duge tra vé mode. Thong thudng, khéi dong tu dong hay duge
dung vi don gian va khong phu thudc vao phan cing.

Thi du, man hinh ciia ban 12 VGA va céc file BGI dang dé & thu muc CNXTPABGI. Khi
do6 cdc 101 goi

driver := 0;

InitGraph(driver, mode, 'C:\TP\BGI');

s& khoi dong d6 hoa véi ché do VGAHI. Bi€n driver s& nhan gid tri 9 va bién mode s€
nhan gid tri 2.

Sau }&i goi InitGraph ban nén ding GraphResult dé kiém tra viéc kh&i dong d6 hoa
c6 thanh cong hay khong. Da phdn 16i roi vaoe tinh hudng dudng din dén cdc BGI sai, va
diéu nay cho phép ngudi dung dit lai gid tri cla path va khoi dong lai. Vong lap sau day
s€ hoi lai dudng dan dén cac BGI cho dén khi vao ding:

path := ....; {gidiri ngdm dinh}

repeat

driver := 0;

InitGraph (driver, mode, path);

err := GraphResult;

if err <> 0 then

begin
Write('Vao lai duong dan den cac file BGI: ');
Readln {path) ; .

end;

until err = 0;

Néu ban thudmg xuyén ding cdch tr dong dé khai dong dé hoa thi nén xay dung ham
DetectInit nhu trinh by dudi day dé ding lau dai. Him petectInit thuc hién viéc
khai dong do hoa theo céch tr dong, ¢6 tham tri path ki€u string xéc dinh dudng dan
dén cac file BGI va tra vé gi4 tri kiéu integer xédc dinh mai 16i sau khi thuc hién:

function DetectInit{path: string): integer;

var drive, meode: integer;

begin
drive := 0;
InitGraph {drive, moda, path);
DetectInit := GraphResult;
end;

Néu ban chi muén GRAPH do hé driver d€ sau dé ty quyét dinh viéc khoi dong d6
hoa thi dung thit tuc sau day trude khi goi InitGraph:’
procedure DetectGraph(var driver, mode: intager);



168 Chitong 6. Mét s6 unit chudn - Unit GRAPH

Thu tuc nay s& tra vé gid tri thich hop cho driver vd mode giéng nhu InitGraph
nhing khong khoi dong. Diéu nay c6 nghia ban ¢ thé ty quyét dinh gid tri clia driver va
mode $a0 cho thich hgp dé dp dat cho InitGrapnh. Thi du dudi day sé nhap trinh diéu
khién CGA véi mode CGAHi thay cho cidc gid tri m3 DetectGraph dé nghi, néu phat hién
nhimg gia tri nay thudéc EGA hoic EGA64:

DetectGraph (driver, mode)
if {(driver = EGA) or (driver = EGA&4) then

begin
driver := CGA;
mode := CGAHi;
end ;
InitGraph{driver, mode, path); [dp datchédd CGAHI|

Sau khi khai dong do hoa thanh cong, ban ¢6 thé 14y hang loat céc thong tin vé ché do
d6 hoa hién hanh nhd cdc ham hodc thi tuc c6 1én md'ddu 14 Get. Dudi day 1a mét s6 cac
ham va thil tuc nhu vay (cdc ham va thii tue khidc s& duge gidi thiéu trong nhiing hoan
canh thich hop):

functieon GetGraphModg: integer;
tra vé s hiéu cia mode d6 hoa hién hanh (¥ nghia cla gid tri nay thy thudc vao trinh diéu
khién dang hoat déng),

function GetMaxMode: integer;
tra vé gi4 tri 16n nhit cla s6 hiéu mode ciia trinh diéu khién hién hinh,

function GetDriverName: string:;
tra vé tn ciia trinh diéu khién hién hanh,

function GetModeName (mode: integer): string;
tra vé t&n ciia mode dé hoa cho bai s8 hiéu mode clia trinh diéu khién hién hanh,

function GetMaxX: integer;
tra vé gid tri 16n nhdt cha hoanh do X,

function GetMax¥: integer:
tra vé gid tri I6n nhit coa ung do Y,

function GetMaxColor: word;
tra vé gia tri 16n nhét cha s6 hiéu mau.

Khoang gid tri mdu tiy thuoc ch€ do d6 hoa dang duge sit dung. Trong unit GRAPH,
cdc miu duge ddnh s& tir O dén s6 hiéu mau 1on nhit va duge dat 1én gidng nhu trong unit
CRT. Véi ché do VGAHI, s6 hiéu mau 1én nhat 12 15 (g6m 16 mau). Viéc dat miu con
tiy thudc vao cdc thao tdc: V& diém, v& dudng, viét chit, t6 mién, ... Ching han méu cia
diém dugc xdc dinh trong thl tuc PutPixel, miu cia dudng hodc nét chit duoc dat boi
thil tuc SetColor, miu ciia mién duge 16 duge dat bdi thil tuc SetFillStyle, ... (cdc thl
tuc nay s€ dugc gidi thiéu trong cdc muc tuong 1ing).

Khi sang ch€ d¢ do hoa, todn man hinh ¢6 miu nén ngdm dinh 1a den. Mudn dit Iat
mdu nay, ban diing thu tuc

procedure SetBkColer(color: word):;
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trong d6 color 12 s6 hién mau, Chu ¥ ring, mau cia man hinh s& dugc dit lai ngay sau
11 goi thii tuc nay (khac v6i thl tuc TextBackground clia unit CRT diat mau nén trong
ch& d6 van ban). Ngugc véi thu tuc setBkColor 12 him

function GetBkColor: word;
tra vé gid tri mau nén hién tai.

Giai phéng d6 hoa 1a thao tdc nguge v&i khai dong do hoa, nd ta cau lénh két cta cic
chuong trinh d6 hoa. Thu tuc giai phéng d6 hoa la:

procedure CloseGraph;

Thi tuc nay thu héi tdt ca nhitng gi da cdp phit cho ché d¢ d6 hoa va dat man hinh vé
trang thdi van ban thong thudng. '

Thi du duéi day trinh by mdt chuong trinh, trong dé khoi dong d6 hoa theo phurong
thitc tw dong va hién thi cdc thong tin clia ché d¢ d6 hoa hién hanh. Cudi chuong trinh, do
hoa dugce giai phéng va ch€ do lam viéc ngadm dinh 12 van ban lai dugc thiét 14p:

Uses GRAPH,

Var i: integer;

function DetectInit{path: string): integar;
var drive, mode: integer;
begin
drive := 0;
InitGraph{drive, mode, path);
DetectInit := GraphResult;
and;

Begin

Writeln{'Hien dang o trong che do van ban'):

Write('An phim Enter de vao che do do hoa ... ");
Readln;
if DetectInit({'C:\TP\BGI') <> 0 then
begin
Write({'Loi do hoa'! An phim Enter de ket thuc...'}:
Readln; Halt;
end;

Writeln{'Hien dang o trong che do do heca’};

Writeln('Ten trinh dieu khien: ', GetDriverName}:
Writeln{'Cac che dc tuong ung:'};
for i := 0 to GetMaxMode do

Writeln({' Mode ', i, ': ', GetModeName(i})
Writeln{'Che do hien hanh: ', GetModeName (GetGraphMcdae)) .
Writeln({'Gia tri X cao nhat: ', GetMaxX);.
Writeln({'Gia tri ¥ cao nhat: ', GetMaxY}:;
Writeln{'Soc hieu mau caoc nhat: ', GetMaxColor);

Write('An phim Enter de quay ve che do van ban ... '}:
R~adln;
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CloseGraph;
Writeln{'Hien dang o che do wan ban'}:
Write('An phim Enter de ket thuc...'):
Readln;

End.

Trong mot s6 thi du minh hoa, ¢6 dimg mot s6 gi4 tri hing cho toa do hoic mau.
Nhing gid tri nay duge chon ngdm dinh phit hap véi ché do VGAHI (640x480, 16 mAn),
ban c6 thé thay déi lai cho phit hop v6i ché d6 hién hanh.

4. Chuyén déi ché do

Trong qua trinh lam viéc véi d6 hoa, c6 thé chuyén sang mode dé hoa khdc (trong
pham vi thich hop cfia trinh diéu khién) ma khéng phd[ khai dong lai d6 hoa, bang cich
ding thu tuc:

procedure SetGraphMode (mode: integer);

trong do mode 12 s6 hiéu ch€ do cin chuyén dén. D€ trdnh diing nhitng gia tri khong thich
hop clia mode, ban nén dung thi tuc:

procedure GatModeRange (driver: integer, var LoMode, HiMode: integer);
tra vé s6 hiéu mode thap nhit cho LoMode v 6 hiéu mode cao nhit cho HiMode cia trinh
diéu khién cé s6 hiéu cho bdi driver.

Ban ciing ¢6 thé chuyén tam thdi tir ch€ d6 dé hoa sang ché do van ban (khong phai
déng do hoa bang CloseGraph) d€ réi quay lai dé hoa (nhu thé s& nhanh hon vi khong
phai khéi dong lai d6 hoa) bang thu tue:

prrocedura RestorelritMode:

Chi ¥ can giit lai mode d6 hoa bing GetGraphMode trudc khi goi RestoreCrtMode dé
c6 thé khoi phuc lai mode ndy bing setGraphMode. Thi du dudi day minh hoa viéc
chuyén déi gilta cdc ch& do dé hoa va van ban:

Usaes CRT, GRAPH;
_Var driver, mode, LoMode, HiMode, CurrMode, i: integer:
path: string;

ch: char;
stop: boolean:;
Begin
DirectVideo := false; {titchédd truc tiép ghi lén Video Ram
driver := 0;
path := 'C:\TP\BGI';

InitGraph (driver, mode, path);

GetModeRange {driver, LoMode, HiMode) ;

repeat
Writeln({'Ten trinh dieu khien: ', GetDriverName) ;
Writeln('Che dc hien hanh: ', GetModeName (GetGraphMode}) ;
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Writeln{'Chon phim de chuyen che do: ');

for i := LoMode to HiMode do
Writeln ("' ', i, ': ', GetModeName(1i))
Writeln{' ', i+l, ': Quay ve van bkban'};

Writeln{'Cac phim khac: Ket thuc'});
ch = ReadKey:
i := Ord{ch})-48;
stop := {i < LoMode) or (i > HiMode+l}; -
if not stop then
if i <= HiMode then SetGraphMode (i)
else begin

CurrMode := GetGraphMode:
RestoreCrtMode;
Writeln('Hien dang o che do van ban'};
Write ('An phim Enter de tro lai che do do hoa ... '"}.
Readln;
SetGraphMode (CurrMode) ;
end;

until stop;

CloseGraph;
End.

Chuong trinh ¢6 sit dung unit CRT dé nhan dién phim duge &n. Cau lénh dat Lai gid tr]
false cho bién Directvideo clia unit CRT 14 cdn thiét dé cé thé dung duge cdc tha tuc
Write trong ch€ do do6 hoa. -

5. Con tro d6 hoa

Cing nhu trong ch& d¢ van ban, cé mot co ché 16gic trong ché dé dé hoa quan 1y vi fri
bit ddu clta mét s6 thao tac v&, goi 14 con tré d6 hoa (current pointer, viét tat 12 CP). Chi
¢6 diéu vi tri ndy khong duge nhin thiy trén man hinh. Khi ch& d6 d6 hoa méi dugce thiét
lap, CP nam & toa do 0, O (gbc trén trdi man hinh). Mat s thao tic vé& duge ngam dinh bat
ddu tir vi tri CP va sau khi v& xong s& day CP dén vi tri méi. D€ dinh vi CP, GRAPH cung
cap thu tuc:

procedure MoveTo(x, y: integer);
chuyén CP dén toa do x, y. Nguoc lai, d¢ 1dy lai cdc gid ri toa do cia CP, GRAPH cung
cap hai ham:

function GetX: integer:

function GetY: integer:
tra vé cic toa do hién thoi clia CP. Céc thli tuc MoveTo va cic hdm GetX, GetY ciing giong
nhu thil tuc GotoXy va cidc hAm WhereX, WhereY cla unit CRT trong ché d6 van ban. Thi
du:

Writeln('vi tri hien thoi cua CP: x = ', GetX, ', ¥y

MoveTo (Random {(GetMaxX+1l) , Random (GetMax¥+1)};

Writeln({'Vi tri hien theci cua CP: x = ', GetX, ', ¥y ', Get¥);

!

', GetY):
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Mot thi tuc khéc ciing c6 téc dung dich chuyén CP, nhung theo nghia tuong d6i so véi
vi tri ci, 1a tha tue:

procedure MoveRel (dx, dy: integer): '

Thi tuc nay di chuyén CP dén vi tri méi cé do lech dx, ay so v6i vi tri cfi. Nhu vay 1o
g0t MoveRel (dx, dy) i twong dwong véi 15i g0l MoveTo (GetX+dx, SetY+dy). Céc lénh
v& tuong d6i va di chuyén wwong déi la ¢6 ich khi phai vé k& ti€p cdc doi tugng ma do léch
gitta chiing dugce xdc dinh don gian.

6. Vé diém

Thu tuc

procedure PutPixel({x, y: integer; color: word) ;
v€ mot di€m trén man hinh tai toa do x, y v6i méau cho bdi color. Néu gid tri color 1a
mdu nén thi thu tuc nay cé tic dung x6a diém hién cé.

Nguoc véi thu tuc trén 12 ham

function GetPixel(x, v: integer): word;
trd vé s6 hiéu mdu cha diém tai vi trf x, y. Néu mau nay tring v&i méu nén (nghia la
khong thdy diém) thi ham tra vé o.

Chéng han, lénh

if GetPixel(x, y) = 0 then PutPixel (x, y, color)

else PutPixel(x, y, 0):
s&€ v&€ mot diém ¢6 miu color tai vi tri x, y néu tai day khong ¢6 diém, trai lai s& xda
diém hién cé.

Churong trinh dusi day thue hién lap lai viéc v& ngdu nhién cdc diém trén toan man hinh
d6 hoa. Céic diém duoge vE theo quy tic: néu tai vi tri dinh v& da ¢6 diém thi chuong trinh
lai x6a diém dé6 di. Chuong trinh ket thiic khi &n phim Esc.

Program DemoPixel;
Uses CRT, GRAPH:;
Var
MaxX, MaxY: integer;
MaxColor: word;
ch: char;

function DetectInit({path: string): integer;
var drive, mode: integer;

begin
drive := 0;
InitGraph(drive, mode, path);
DetectInit := GraphResult;
end; :

procedure RanDomPixel ;
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var x, y: integer;

color: word:

begin
x‘ = Random (MaxX+1) ; {tir (0 dé&n MaxX)
v := Random (Max¥+1); {0 dén MaxY)
color := l+Random{MaxColor); |[tir] d&én MaxColor}
if GetPixel({x, y) = 0 then PutPixel(x, y, color)
else PutPixel(x, vy, 0); [nfuchuacd thive, ndu di cd thi xou}
and;
Begin
if DetectInit('C:\TP\BGI'}) <> 0 then
begin
Write('Loi do heoa'! An phim Enter de ket thue...');
Readln; Halt;
end;
MaxX := GetMaxX; MaxY := GetMaxY; {ldy do phan gidi}
MaxColor := GetMaxColor; {ldy gid iri miu)
ch := #0;
Randommize; |sinh diy ngdu nhién}
repeat
RandomPixel;
if KeyPressed then ch := ReadKey:
until ch = #27;
CloseGraph;
End.
7. V& dudng

Unit GRAPH xay dung céc thao tdc cho phép v& cdc dudng thing, dudng cong, chu
tuyén. Trude khi vé, c6 thé dat miu cling nhu dit thudc tinh cho nét vé.

7.1. Pit man vé

Dé diit mau cho cdc nét vé& dudng, ban ding thi tuc

procedure SetCclor(color: word);
trong dd color la $6 hiéu mau. Gié tri mau duge dat sé ¢é hiéu luc véi cdc 1énh vE dudng
sau d6 cho dén khi dat mot gid tri miu mdi.

Dé 14y lai gid tri mau di thiét tap cho céc nét v& dudmng, ban diing ham

function GetColor: word;
trd vé gid tri mau di dugc dat boi thi tuc setColor trude ddy.

Gid tri mau ngdm dinh cla cdc nét v& dudng 14 mdu tring.

7.2. Pat thuoc tinh nét vé
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Mot 56 thuoc tinh: day hay mong, lién nét hay dit doan, ... duge dit cho cdc nét vé
- dudng dé céc thil tuc vé sau dé st dung.

Thi tyc

Procedure SetLineStyle({style, pattern, width: word);
dat nét v€ c6 thugce tinh xdc dinh bdi cdc tham tri véi nhitg ¥ nghia nhu sau:

style: Xdc dinh ki€u cla nét v&, ldy tir cdc gid tri (v6i 1én kém theo)

0 SolidLn lién nét (ngam dinh)
1 DotteLn cham cham

2 CenterLn chidm gach

3 DashedLn gach gach

4 UserBitLn tr quy dinh
pattern: Xdc dinh mlu bit clia nét v& trong trudng hgp style tir quy dinh. Mbi miu
bit gom 16 bit (2 byte), trong d6 bit 1 tuong tng véi diém sdng. Thi du néu pattern cé
gid tri SAAAA thi miu bit ciia nét v& 13 1010101010101010 (chdm chim mau), con néu
pattern c6 gid tri $8888 thi miu bit ciia nét v& 1a 1000100010001000 (cham cham thua).
width: Quy dinh d6 day mong cha nét vé, ¢6 2 gia tri (v6i tén kém theo)
1 NormWidth mong (ngdm dinh)
3 ThickWidth  day gdp 3 1dn NormWidth
Néu khong dung thu tuc setLineStyle trudc khi vé thi nét v& duge ngdm dinh la
mong va lién nét.
D¢ luu trir thoéng tin nét v& hién thdi, GRAPH xay dung kiéu
Type
LineSettingsType = record
LineStyle: word;
Pattern: word;

Thickness: word,;
end;
trong d6 Linestyle 1a ki€u, Pattern 13 miu bit vi Thickness 13 do diy clia nét vé.
Thi tuc
procedure GetlLineSettings(var LineInfo: LineSettingsType);
ldy théng tin chia nét v& hién tai va gl vio bién LineInfo.

7.3. V& doan thang
Thao tdc co ban dé vé& cdc loai dudng 1a thh tuc v& doan thang. GRAPH cung cdp céc
thu tuc sau:
prscedure Line{xl, yl, x2, y2: integer):
vé doan thing ndi diém cé toa do x1, y1 vdi diém cd toa dd x2, y2. Thi du ldi goi
Line{0, 0, GetMaxX, GetMaxY);
vé& mot dudng chéo trén man hinh, néi gée trén trdi v gée dudi phai.
Thu tuc
procedure LineTo(x, y: integer);



Chirong 6. Mot s6 unit chudn - Unit GRAPH 175

v& doan thing ndi diém CP dang dinh vi v6i diém c6 toa do x, y. Sau khi v& xong, CP
ducc day t6i vi tri méi. Nhu the 16 goi

Line(xl, yl, x2, y2);

s& v& mot doan thang giong nhu 18 goi

MoveTo(x1l, ¥1); LineTo{x2, y2);
ngoai trir hiéu tng doi véi CP: 10§ goi thit nhat khong anh huéng dén CP, con 181 goi thit
hai, CP duoc dinh vi dén x2, y2.

Thi tuc LineTo duge diing rat thuan tién dé vé cic doan thing ké ti€p nhau tao thanh
mét dudong gap khic. Gia st toa do cdc dinh cla dudng nay duge cét trong ¢dc ming
nguyén x[i], y[i], 3 = 0, ..., n. Khi d6 1&énh v& dudng s& 1a:

MoveTo (x[0], ¥[01):

for i := 1 to n do LineTo{x[i], v[1]}:

Mot thu tuc nita duge ding dé€ vé doan thang 1a

procedure LineRel{dx, dy: integer);

Thil tuc niy vé& mot doan thing ké tlr vi tri CP dén diém céch dé mot khoang tuong doi
14 dx, dy. Sau khi v& xong, CP dugc day td&i vi trf méi. Nhu thé, 161 goi

LineTo (GetX+dx, Get¥+dy)

14 hoan toan tuong duong véi Loi goi
LineRel (dx, dy):
P¢é minh hoa cdc thi tuc v& doan thang, ban thit giai bai todn dimg hinh dudi day:
¢ Dau tién dung hinh vuong ABCD cé day 12 AB véi do dai a cho trudc.
¢ Sau do trén canh CD (song song v&i day) dung tam gidc vuong CDE, c¢é canh
huyén 14 CD va cdc canh tuan theo ty 1& Pythagor DE:EC:CD = 3:4:5,
e Lay cdc canh DE va canh EC lam cic ddy va dung ti€p cdc hinh vuong theo quy
tac di néu.

Qua trinh dung cdc hinh vudng duge tiép tuc cho dén khi cdc canh di nho. Ban s& thu
dugc mot hinh anh, tréng nhu mot cdi cay. Ngudi ta goi né la cay Pythagor.

Thao tdc co ban dé v& cay Pythagor 12 dung mét hinh vuéng nhu di néu, trong dé c6
thé thay doi diém dat, kich thudc canh va do nghiéng. Vi thé, mét giai phép thich hop 1a
xdy dung mot thu tuc dé quy vé hinh vuéng véi cdc tham s6: X, y - toa do cha diém dat
(dau mut A clha ddy AB), a - kich thude clia canh v o - géc nghiéng cta ddy so vdi
phuong nim ngang. Trong thi tuc niy lai got chinh né hai 14n véi cac gid tri tham s6
thich hop dé dung hai hinh vuéng ké tiép cé day dat tai DE va EC:
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Céc diém B, C, D dugc suy tir A nhd cdc dai luong xdc dinh dd téch:
dx =a.cos o
dy =a.sin ¢ .
Hai hinh vudng k¢ tiép dugc dat tai D va tai E véi cdc ddy DE va EC. Tir ty 1é Pythagor
3:4:5, suy ra d¢ dai céc canh cua hai hinh vuéng nay 1i:
DE = 3a/5
ED =4a/5
Gée nghieng cua ddy DE so v&i phitong nam ngang 12 .+ va géc nghiéng clia diy EC
so v&i phuong nam ngang 1a a-y, trong d6 B va y duge tinh true nhu nhimng hing so:
B = arctg(4/3) = 0.927295 |
v = arctg(3/4) = 0.643501
Toa do cta diém D (diém dit cho hinh vuéng thit nhat) va toa do clia diém E (diém dat
cho hinh vuéng thit hai) duge xdc dinh tir toa do (x, y) ctia diém A nhu sau:
D = (x-dy, y-dx)
E = (x-dy+3a/5.cos{(a+p), y-dx-3a/5.sin{u+p))

Du6i day la toan van chuong trinh vé& cay Pythagor theo ndi dung da thiét ké:

Program Pythagor;
Uses GRAPH;

Const
beta = 0.927295; { ArcTan{4/3)}
gama = 0.643501; {ArcTan(3/4)}

Var err: integer;

function DetectInit(path: string}: integer;
var drive, moede: integer;
keagin
drive := 0;
InitGraph (drive, mode, path);
DetectInit := GraphResult;
end;

procedure Square({x, y: integer; a, anfa: real);
{vC hinh vudng tai X, y, canh a, géc nghiéng anfa)
var dx, dy: integer;

begin
dx := Round{a*Cos(anfa)),
dy := Round({a*Sin{anfa)):
MoveTo(x, v): { v& hinh vuéng}

LineRel {(dx, -dy):
LineRel {-dy, -dx);



Chitong 6. Mor s6 unit chudan - Unit GRAPH 177

LineRel (-dx, dy):
LineRel {dy, 4dx}:
if a > 5 then {dung hai hinh vuéng k& tiép)
begin
Square(x-dy, y-dx, 3*a/5, anfa+beta};
Square (x—-dy+Round (3*a/5*Cos (anfa+beta)},
y—dx—-Round(3*a/5*5in {anfa+beta)) ,
4*a/5, anfa-gama)

end;
end;
Begin
err := DetectInit{'C:\TP\BGI');
if err = 0 then
Square {200, 450, 80, 0)
else :
Write (GraphErrorMsg{err},'! Press Enter to quit...'):;
Readln;
CloseGraph;

End.

Thi tuc dé quy Square két thiic khi do dai ctia canh hinh vuéng nhé hon hay béng 5 va
né duoc khai dong trong chuong trinh chinh véi toa dé diém dat 1a 200, 450, kich thuée
canh 1a 80 va ¢6 géc nghiéng 0. Ban c6 thé thay déi lai cic gid tri nay theo ¥ thich. Dudi

- day la hinh anh cay Pythagor thu dugc khi chay chwong trinh:
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Bang d¢ quy, ban ¢6 thé tao nhiéu hinh v& thi vi t nhitng thao tdc vé& doan thang.
Ching han, ban cé thé viét cdc chuang trinh dung cdc dudng Hilbert hoac céc duong
Sierpinski nhu nhimg hinh vé duéi day dé 1am thi du fuyén tap:

Budmg Hilbert cap 4 Duong Sicrpinski cap 4

B

Mac dit moi dudmg déu ¢6 thé duge v& tir cic doan thing nhung GRAPH vén cung cap
mot s6 thu tue v& mot s6 dudng dic biét nhim nhanh chéng tao cdc cong cu thuan tién
cho ngudi sir dung. Cac muc ti€p theo tir 7.4 dén 7.6 dudi day gidi thién nhiing thi tuc vé
khung chit nhat, duong tron, duong ellip va dudmg gap khiic.

7.4. Vé khung chir nhat

Th tuc

procedure Rectangle(xl, yl, x2, y2: integer);
v& mot khung chit nhét cé cdc canh song song véi canh man hinh, géc trén (rii cé toa do
x1, y1, goc dusdi phai ¢é toa do x2, y2.

:Xl, ‘r"]:I

(»2, y21

7.5. Vé dudng tron & ellip
Thu tuc
procedure Circle(x, y: integer; r: word);

v& mot duong tron tim x, y, ban kinh =.
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Thu tuc
procedure Arc{(x, y: integer; al, a2, r: word);
vé mot cung trdn tam x, y, ban kinh r, gée ddu a1, géc cubi a2 (tinh theo don vi do).
Th tuc
procedure Ellipse(x, y: integer; al, a2, rx, ry: word);
vé mot cung cllip tam x, y, ban kinh ngang rx, bidn kinh doc ry, géc ddu a1, géc cubi a2
{tinh theo don vi do). Toan bg ellip s& duce vé vdi 101 gol Ellipse(x, y, 0, 360, rx,

ry) ;

Thong tin vé 1an goi cudi téi Arc hoiic Ellipse duge 14y tir thi tuc:
procedure GetArcCoords (var ArcCoords: ArcCoordsType);
trong dé ArcCoordsType 12 kicu dit liéu duge dinh nghia:

Type

ArcCoordsType = record
X, ¥, {toa d6 1am}
xStart, yStart, {toa do bit ddu
xEnd, yEnd: integer:; {toa dé két thic}

end;

7.6. Vé duong gap khic

Tha tyc

procedure DrawPoly (NumPoints: word; var PelyPoints);
v& moét duong gip khiic, trong d6 PolyPoints la mot tham bién khong dinh kiéu lwu trit
toa d6 cdc dinh theo thit tir duge ndi cdn NumPoints la tham tri xdc dinh s6 dinh cua
dudng. Méi dinh dugc luu trir trong 4 byte: hai byte ddu (integer) ltru trit toa do6 x, hai
byte sau (integer) luu trir toa d6 y, vi thé kich thudc cha PolyPoints cdn phai 16n hon
hay bing 4 14n gid tri NumPoints. Thong thudng polyPoints duge Khai bdo nhu mot
mang gom cac phén tlf c6 kiéu PointType duge GRAPH dinh nghia nhu sau:

Type

PointType = record

%, ¥: integer;
end;

Néu dudmg gap khiic cé qud nhiéu dinh thi thit tuc brawPoly ¢6 thé mic 16i do khéng
di bo nhé (hAim GraphResult trad vé mi 161 -6).

Chuong trinh dudi day ding brawPoly dé v& mot dudng gap khiic dang xodn &¢. Céc
dinh cda dudng nay duge liy trén dudng cong c¢d phuong trinh trong toa dé cuc r = o,
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trong do 1 la ban kinh cyc va ¢ 1a gée cuc. S8 dinh duge xay dung 1a 200, dinh xudt phat
duoe dat tai gitta man hinh:

Program Spiral;

Uses GRAPH;

Const
NumPoints = 200;

Var
x0, yv0, err: integer;
n: word;

PolyPeints: array[l..NumPoints] of PointType;

function DetectInit(path: string): integer;
var drive, mode: integer;
begin
drive := 0;
InitGraph (drive, mode, path);
DetectInit := GraphResult;
end ;

procedure DefCoords;
var i: word;
t, dt: real;

begin
dt := Pi/4;
t = 0;
for 1 := 1 to NumPoints do
begin
with PolyPoints[i] do
begin
x := x0+Round{t*Cos{t));
y = yO0-Round(t*Sin{t))
end ;
t = t+dt;
end;
end;
Begin
err := DetectInit('C:\TP\BGI');
if err <> 0 then
begin
Write {GraphErrorMsg(err), '! Press Enter to quit...'}:
Readln; Halt;
end;
xd = GetMaxX div 2; y0 := GetMaxY div 2; {ldy vitri gifa man hinh}
DefCoords; { xdc dinh tga do cédc dinh} '

DrawPoly (NumPoints, PclyPoints):; {véduénggﬁpkhdc}
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Readln;
CloseGraph;
End.

Puding gédp khic xoan d¢ duge vE bai chuong trinh

Néu dinh v& mot da gide {duding gdp khic khép kin) bang brawpoly thi phai thém mat
1oa do tring vdi toa do cta dinh dau tién. Tha tue dudi day duge xay dung nhd prawpoly
nham vé mot da gide déu n dinh, ¢6 tam tai diém x0, yo vi ¢6 bén kinh x:

procedrue Polygon(x0, y0: integer; r, n: word);

var PolyPoints: arrayl[l..100] of PointType;

i: integer;
t, dt: real;
begin
dt := 2*Pi/n;
£t = 0y
for i := 1 ta n do {xde dinh toa 46 n dinh)
begin
with PolyPoints[i] do
begin
x = x0+Round{r*Cos(t}) ;
yO0+Round{r*sin(t)) ;

e
n

t ;= t+dt;
aend;
PolyPoints[n+1l] := PolyPoints[1]; [thém dinh tring vdidinh diu}
DrawPoly(n+l, PolyPoints}; {ve da gidc)
end,;

7.7. Vé duong cong bat ky

Vé 1y thuyct, moi dudng cong déu ¢d thé mo 1a xap xi bang mot duding gap khic, vi the
chiing déu duce thuc hién nhd thao téc co ban 1a vé doan thing. Phuong phép chung dé vé
mot dudng cong la:



182 Chuong 6. Mot s6 unit chudn - Unit GRAPH

o Chia dudng cong béi nhitng diém chia va xdc dinh toa do cdc diém ndy. S6 diém
chia cang nhjéu thi mo ta cang chinh xéc.
* V& cic doan thing néi 14n luot cdc diém chia theo diing thit tu cha ching.

Toa do cédc diém chia dugce tinh tit phuong trinh clia dudng cong. Tuy nhién, do cdc
iénh v& chi xit Iy cdc gid tri toa do nguyén va trong pham vi man hinh nén can phai bién
ddi cic toa dé diém chia (goi 14 toa dé thuc) thanh cdc toa do twong tng trén man hinh
{goi la toa d6 man hinh) truée khi truyén chiing cho cdc 1énh v& d¢ hinh anh cta dudmg
cong trén man hinh ¢6 thé cdm nhan duoc.

Thong thudng phuong trinh dudng cong c¢6 3 dang: dang hién y = F(x), dang tham s& x
=F (1), y = F(t) va dang toa d¢ cuc r = F(p). Ta ldn lugt xét timg trudng hop.

a. Vé duong cong y = F(x)

Gia thiét F(x) 1a mét ham xdc dinh va lién tuc trén doan [a, b]. Cin biéu dién dé thi clia
né trong doan dang xét trén mot viing nao dé ¢ta man hinh.

Chia déu doan a, b boi n+1 diém:

X, =a+i.th 1=0,1,...,n)
trong d6 h = (b-a)/n, tir d6 tinh dugc tung dé cic diém chia thudc dudng cong:
y,=F(x) (=0, 1,..n)

Bao quanh doan dudng cong cdn v& mét mién chit nhat c6 toa do géc dudi trai la x,
Yoiw V2 toa 0 goc trén phai 13 X, Yo (toa do thuc). DE mién nay vira di chita tat ca cdc
diém chia ctia dudng cong, ta chon X, = a, X, = b, Y = min {y,}, y,., = max {y.}. Gia
thi€t mién cdn biéu dién dudmg cong trén man hinh 12 hinh chit nhit ¢é géc trén trdi c_,
d,,, va goc duéi phai c,,,, d_. (toa do6 man hinh). Anh xa tir mién toa dé thuc (X, Yo
Xmaw Ymao) SANE mién toa do man hinh (¢, d.;., Crue dus) a0 toan tinh bién thién cha
dudng cong 1a mét dnh xa tuyén tinh. Goi X, y 1a toa d6 thuc vi ¢, d 12 toa do man hinh
tuong ing, ta dé dang tinh duge mdi lién he dudi day:

C = pAX-X0) + Coin

d = q(Y-Yoin) + A
trong dé p = (€ Comin)/ KuxXmin) VA q = (0o (Y imax-Yeuin)- Chi ¥ réing chiéu bién thién
* clia y v d 1a nguge nhau nén hé s6 q < 0. Cong thitc nay dung dé chuyén toa do thuc sang
toa d¢ man hinh trude khi ching duge truyén cho céc thii tuc vé.

Chwong trinh dudi day thuc hién viéc v& do thi ham s6 y = F(x) trén mot doan cho
trude. Him F duge Khai bdo 1én ddu dé nhan manh viéc xir 1y khong phu thudc vao ham
va ¢6 thé thay the bang bat ky ham nio (mién 13 tinh dugc). Cac gid tri cho trude duoc
khai bdo dudi dang hing dé ban dé dang thay déi theo ¥ thich. Trong chwong trinh ¢6
diing cdc thi tuc DefCoords dé xdc dinh toa do cdc diém chia va cic hé s6 ty 1&, ham
DetectInit dé khdi dong dé hoa theo phuong thic tu dong va thil tuc praw dé v& dé thi
cta ham trén doan dang xét. '

Chuong trinh vé d6 thi ham y = X In(2+sin(x))/(x*+1) trén doan {-10, 10]. 86 doan chia
1a 200. Khung nhin duogc dit 6 edc trén trai man hinh véi chiéu rong 500 va chiéu cao
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100. Ban c6 thé thir lai chuong trinh nity véi nhitng ham khac nhau va véi nhitng théng s6
khéc nhau.

Uses GRAPH;

Function F(x: real): real;

begin
F := x*1ln{(2+sin{x))/{sqgr(x)+1);
end;
Const
n = 200; |s8 dvan chia}
cmin = 1; dmin = 1; cmax = 500; dmax = 100; {khung nhin)
xmin = -10.0; xmax = 10.0; [doan dugc vE}
Var

ymin, ymax, h: real;
y: array[0..n] of real;
P, d: real;

err: integer;

procedure DefCoords;
var i: intaeger;
xi, yi: real;

begin
h := (xmax-xmin)/n;
ymin := le37; ymax := -ymin;
for i := 0 to n do
begin
xi := xmin+i*h;
yi = F(xi}:
if ymin > yi then ymin := yi;
if ymax < yi then ymax := yi;
yli] = yi;
end;
p := (cmax-cmin)/(xmax-xmin} ;
q = (dmin-dmax)/(ymax-ymin) ;
end;

function DetectInit(path: string): integer;
var draive, mode: integer;
begin '

drive := 0;

InitGraph ({drive, mode, path);

DetectInit := GraphResult;

end;
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procedure Draw;

var i, ¢, d: integer;

xi: real;

begin

e = cmin; {xic dinh diém dau tign}

d := Round{g* {y[0]-ymin)+dmax} ;

MoveTo(c, d}; {batdiu vd}

for i := 1 to n do

begin
X1 := xmin+i*h;
¢ := Round({p* (xi-xmin)+cmin) ;
d := Round(g* (y[i]-ymin}+dmax) ;
LinaeTo{c, d);

end; {két thic vE duding cong

d := Round({g* {(-ymin})+dmax) ;
if (d >»>= dmin} and {d <= dmax) then
begin
Line{cmin, d, cmax, dj;
Line(cmax, d, cmax-5, 4d-3);
Line{cmax, d, cmax-5, 4d+3);
end;
¢ = Round(p* {-xmin)+cmin} ;
if {e¢ »>= cmin) and (¢ <= cmax) then
begin
Line{c, dmin, c, dmax);
Line{g¢, dmin, c-3, dmin+5);
Line{c, dmin, c+3, dmin+5);
end;

end;

Begin
err := DetectInit{'C:\TP\BGI'} ;
if err <> 0 then
- begin

{xdc dinh vi trf truc hoinh}

{ v& truc hoanh}

{xdc dinh vi tri truc tung}

{v& truc tung}

Write(GraphErrorMsg{err), '! Press Enter to quit..."};

Readln; Halt;

end;
DefCoords;
Draw;
Readln;
CloseGraph;

End.
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~J

D6 thi ham s6 duge vé boi chuong trinh

b. Vé duimg cong x = F (1), y = F, (1)
Gia str dudng cong cin v& duge cho dudi dang tham s6:
x =F (1)
y=F,®
trong dé t 1a tham s6 bién thién tir 1, dén t .. Chon céc diém chia trén dudng cong c6
céc toa do xdc dinh theo cong thic:
x, = Ft)
y: = F (1)
trong dé t, = t,,,+i.h, h = (t,, -t )/, i=0, 1, ..., n Cac budc tiép theo gidng nhu da trinh
bay trong phan trén. |
Chuong trinh dudi day v& mot dudng xoin dang 10 so c6 phuong trinh cho theo tham

50:

% = t+cos(3t)

y = t+sin(31)
véi t bign thién trong khodng tir -10 dén 10. Cau tric chuong trinh gidng nhw chuong trinh
trudc.

Uses GRAPH:;

Function Fx{t: real}): real;
begin .

Fx := t+Cos(3%t);
end;

Function Fy({t: real): real;
begin

Fy := t+8Sin{3%t):
end;

- Const
n = 200;
cmin = 1; dmin = 1; cmax = 200; dmax = 200;
tmin -10.0; tmax = 10.0;.

Var
xmin, xmax, ymin, ymax: real;
x, y: array[0..n] of real;
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P, g: real;
err: integer;

procaedure DefCoords;
var i: integer;

ti, xi, yi, h: real;

begin
h := (tmax-tmin) /n;
ymin := le37; ymax := -ymin;
Xmin = ymin; xmax := ymax;
for i := Q0 to n do
begin
ti := tmin+i*h;
xi 1= Fx{ti};
yi = Fy(ti);
if xmin > xi then xmin := xi;
if xmax < xi then xmax := xi;

if ymin > yi then ymin := vyi;
if ymax < yi then ymax := yi;
x[i] := =xi;
y[i] = yi;
end;
P := {cmax-cmin)/ (xmax-xmin} ;
q := {dmin-dmax)/(ymax-ymin) ;
end;

function DetectInit(path: string): integer;
var drive, mode: integer;
begin
drive := 0;
InitGraph{drive, mode, path);
DetectInit := GraphResult;
end;

procedure Draw;
var i, <, d: integer;
xi: real;

begin
c := Round(p*(x[0}-xmin)+cmin} ;
d := Round{g* (y[0]-ymin) +dmax} ;

MoveTo (o, d);
for 1 := 1 to n do

begin
¢ := Round{p* {x[i]-xmin})+cmin) ;
d := Round{g* (y[i]-ymin}+dmax]) ;

LineTo(c, d);
end;
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d := Round{g* {-ymin) +dmax} ;
if {(d »>= dmin) and {(d <= dmax) then
bagin

Line{(cmin, d, cmax, 4);
Line{cmax, d, cmax-5, d-3);
Line{cmax, d, cmax-5%5, d+3);
end;
¢ := Round{p* {(-xmin)+cmin} ;
if (e >= cmin) and (¢ <= cmax) then
begin
Line{c, dmin, c, dmax}:;
Line(c, dmin, ¢-3, dmin+5};
Line(c, dmin, c+3, dmin+5);
end;
end ;

Begin
err := DetectInit('C:\TP\BGI'):;
if err <> 0 then
begin
Write (GraphErrorMsg{err), '! Praess Enter to quit...');
Readln; Halt;
end;
DefCoords;
Draw;
Readln;
CloseGraph;
End.

Pudng xoin 1d so duge vé boi chuong trinh

Né6i chung, duéi dang tham s6, cic dudng cong c6 dang phifc tap hon, chiing ¢é thé ty
cit hodc khép kin. Dudi day 1a mot vai dang dudng cong khép kin, ddi xing ma ban cé
thé diing chuong trinh trén d€ xem hinh dédng ciia chiing:

x = cos’(t), y = sin’(t), 0 < t < 2n (dudmg hinh sao - astroid)

x = 2.cos(t)-cos(2t), y = 2.sin(t)-sin(2t), 0 <t < 2x (dudng hinh tim - cardioid)
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¢. Vé dudng cong r = F(g)
Phuong trinh trong toa do cyc 13 trudng hop rieng cla phuong trinh theo tham s, trong
do géc cuc ¢ déng vai trd tham s6 t:

r = F(p)
X =r1.cos(()
y = r.sin(p)

vi the chiing dwgc gidi quyét giéng nhu mé hinh da néu.
Chuong trinh dudi diy v& dudng hinh hoa 8 cénh cé phuong trinh trong toa do cuc lar
=sin(de), 0 < o < 2

Uses GRAPH:;

Function F(t: real): real:
begin

F = 8in{4d*t);
end;

Const
n = 200;
emin = 1; dmin = 1; cmax = 200; dmax = 200;
tmin = Q; tmax 2%Pi ;

Var

Xmin, xmax, ymin, ymax: real;
x, ¥y array[0..n] of real;
P, 9: real,

err: integer;

procedure DefCoords;
var i: integer;

ti, xi, vi, h, r: real;

begin
h := (tmax-tmin)/n;
ymin := le37; ymax := -ymin;
xpin := ymin; xmax := ymax;
for i := 0 to n do
begin
ti = tmin+i*h;
r = F{ti});:
xi := r*Cos(ti};
yi = r*Sin(ti);
if xmin > xi then xmin := xi;

if xmax < xi then xmax xi;
if ymin > yi then ymin := vyi;

yis

if ymax < yi then ymax



Chuong 6. Mot s¢ unit chudn - Unit GRAPH

189

x[1] = =i;
y[i] := yi:
end;
p = (cmax-cmin}/ {(xmax-xmin) ;
g = {(dmin~dmax)/ (ymax—ymin) ;
end;

function DetectInit{path: string): integer;
var drive, mode: integer;
begin
drive := 0;
InitGraph (drive, mode, path);
DetectInit := GraphResult;
end;

procedura Draw;
var i, ¢, d: integer;
xi: real;
begin
c := Round(p* (x[0] -xmin}+cmin) ;
d := Round(g* (y[0]-ymin)+dmax) ;
MovaeTo {c, d);

for 1 := 1 to n do
bagin
¢ := Round(p* (x[i]-xmin) +cmin} ;

d := Round{g* {(y[i]-ymin)+dmax} ;
LineTo{c, d4d);

end;

" d := Round{g* {(-ymin) +dmax) ;

if {4 >= dmin) and {(d <= dmax} then

begin
Line{cmin, d, cmax, dj;
Line (cmax, d, cmax-5, d-3);
Line{cmax, d, cmax-5, d+3};

end;

¢ := Round(p*(-xmin)-+cmin} ;

if (¢ »>= cmin} and (c <= cmax} then
begin

Line{c, dmin, ¢, dmax);
Line{c, dmin, <-3, dmin+5);
Line(¢, dmin, <+3, dmin+5);
end;
end;

Begin
err := DetectInit ('C:\TP\BGIL');
if err <> 0 then
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begin
Write (GraphErrorMsg{err), '! Press Enter to quit...');
Readln; Halt;

end;

DefCoords;

Draw;

Readln;

CloseGraph;

End.

Pudng hinh hoa 8 canh duge vé boi chuong trinh

Dudi day 1a mot s8 dudng cong trong toa dd cuc dé cac ban tham khao:
r= l+cos(g), 0 < ¢ < 27 (dudng hinh tim - cardioid)

r=5-|sin(10¢) |, 0 < ¢ < 2 (dudng hinh bénh ring)

r = sqri(w/p), ¢ > 0 (dudng xoan hinh sén)
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8. Vé va to mién

Bén canh céc thil tye vé dudng, GRAPH cdn xay dyng mot loat céc thli tuc cho phép vé
va 10 cdc mién. Mot mién duge xdc dinh bdi mot chu tyén bao quanh né, thao tiac 16
micn 1 dién ddy vao mién dang xét mot gid tri mau 16 va mau 16 dinh trude.

8.1. Dat thudc tinh té6 mién

D¢ dit thudce tinh cho cdc thao tic 16 mién tiép sau, GRAPH cung c¢ap tha tuc
procedure SetFillStyle(pattern: word; color: word):;
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trong dé pattern xdc dinh mau té vd color xdc dinh mdu t6. Céic gid tri kha di cho
color la tir 0 d&n s hiéu mau 16n nhit clia ch€ d6 d6 hoa hién tai, trong dé gid tri ngdm
dinh cta color 1 s6 hiéu mau 16n nhat. Cdc gid tri kha di cho pattern gom 13 gid tri
dugc dit tén theo ¥ nghia la:

0 EmptyFill rong (t6 véi mau nén)
1 SolidFill tron (ngam dinh)

2 LineFill gach ngang

3 LtSlashFill gach chéo manh

4 SlashFill gach chéo dam

5 BkSlashFill gach chéo nguoc dam
6 LtBkStashFill gach chéo nguoc manh
7 HatchFill card vuong

8 xHatchFill card chéo

9 InterleaveFill xen

10 WideDotFill chém chim thua

11 CloseDotFill chidm chim mau

12 UserFill ] tr thiét k€

Néu khong ding SsetFilistyle thi miu t6 luén duge ngdm dinh [a tron (SolidFill).

Trong trudng hop diing gid tri UserFill cho pattern thi miu t6 va mau to6 duogc xdc
dinh bai tha tuc:

procedure SetFillPattern(pattern: FillPatternType: coler: word);
trong d6 FillPatternType 12 mot mang gém 8 byte da dugc GRAPH dinh nghia san:
Type

FillPatternType = arrayl[l..8]) of byte;
diing dé chita méu to thiét ke, _ _

Méi miu t6 nhu vay duge xdc dinh bdi mdt ma tran 8x8 bit véi ¥ nghia bit 1 twong ting
véi diém sang. Nhu vay miu cang diac néu cang ding nhiéu bit 1. Ban c¢6 thé thi€t k&
nhitng hinh v& khdc nhau trén ma tran bit nay dé ding 1lam mu 16 bén canh nhitng méau
da sin ¢6. Chang han, ban c6 thé thiét k&€ mau t6 c6 dudng gon séng nhu sau:

0001 |1]|0[0};0][= $18 (bytethtnhit)
OlO[1[0j0|1[070]|= $24 (bytetht hai)
10(1101010]0¢11 |0 | = %42 (byte thi ba)
1[{0]0|0[0]0]0 |1 ]|= 381 (bytethur)
0100|110 |0]0|= $18 (byte thit nam)
0(0]1]010|110]|0]|= %24 (byte thiisdu)
0[1[(0[0]|010]|1]0|=$42 (byteithibay)
1[0]0]0]0]0]0][1]|= $8L. (byteths tdm)

~va gli miu nay vio mot héing kiéu FillPatternType:
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Const
WavePattern: FillPatternType =
(518, $24, 542, $81, s18, $24, 542, $81);
- dé sau ndy c¢6 thé truyén né cho tham s6 pattern trong thil tuc SetFillPattern.
Dé 14y lai thugc tinh to mién hiéen tai (nghia 1a mu t6 va mdu 6 dwoc ding 14n cudi
‘cung trude d6 boi thi tuc setFillstyle), ban dung thi tuc;
pProcedure GetFillSettings (var FillInfo: FillSettingsType) ;
trong d6 FillSettingsType Ia kidu di dugc GRAPH dinh nghia;
Type
FillSettingsType = record
pPattarn: word;
" eolor: word;
and;

L3i goi GetFillSettings (FillInfo) tri thudc tinh t6 mién hién dang diing cho bién
Filllnfo, trong d6 trudng pattern giir gid tri miu t6 va trudng color giir gid tri mau to.

Dé 14y lai bing miu bit da dugce thi€t k& sau clng, bédi 10 goi setFillpattern, ban
diing tha tuc:

pProcedure GetFillPattern({var FillPattern: FillPatternType) ;

Thi tuc ndy s& tra vé cho biéh Fillpattern 8 byte luu trit miu bit. Néu trude dé
khéng goi tht tuc setFillPattern thi thil tuc GetFillPattern S& trd vé ca 8 byte c6 gia
tri $FF (méu tron). _

Thudc tinh t6 mién dugc ding cho tit ca céc thi tuc t6 mién sau dé cho dén khi né
duoc dat lai boi setFillstyle hodc SetFillpPattern. GRAPH xdy dung cdc tha tuc 16
nhiing mién chit nhat, mién tron, mién ellip, mién da gidc va dac biét ¢6 thl mic t6 mot
mién téng quat, x4c dinh bdi mot chu tuyén bat ky.

8.2. To mién chir nhat

Th tuc:

procedure Bar(xl, yl, x2, y2: integer) ;
té mién chit nhat ¢6 x1, y1 1a toa dé goc trén trdi va x2; y2 12 toa d¢ géc dudi phai.

Thi tuc Bar ding dé€ xay dung cdc biéu dé cot mo 1 mot day gia tri cho trude. Mai gid
- tri trong day duge biu dién bdi mot bar c6 d6 rong gidng nhau va do cao ty 1& véi do 16n
clia gid tri. Viéc tinh todn d6 rong va d6 cao ciia méi bar trén man hinh phu thuée vio so
lugng va do 16n céc gid tri trong ddy cfing nhu phu thu6c vao kich thudc khung nhin bo tr{
trén man hinh.

Ngoai ra thi tuc Bar cdn duge ding dé xéa mot ving man hinh trong ché d6 d6 hoa,
bang cich diing mau réng (0 - EmptyFill).

Dé thi dy, du6i day xét hai chuong trinh diing Bar dé minh hoa cdc méu t6 va miu t6
duge chon. '

Chuong trinh DemoPattern minh hoa cdc miu to (tir gid tri O dén 12). M6t bar dugc
trinh bay trén man hinh d6 hoa véi miu t6 tuong tng. Méu 16 cat trong bién Fillceloz,
dugc ¢6 dinh 1a méu c6 s6 higu 16n nhat. MAu t6 c4t trong bién FillPattern v ¢ gia tri
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ban déu 12 1 (t6 tron). Cdc miu t6 duge thay déi trén bar bang cdch gb phim tuong tmg dé
chon. Quy wéc cac phim chon miu td (PatternKey) la cac phim O, 1, ..., 9, A, B, C (A-
10, B-11, C-12). Chuong trinh két thiic khi gé phim Esc.

Program DemcoPattern;
Uses GRAPH, CRT;

Const
pattern: array(0..12] of string[l4] =
("EmptyFill', 'SolidFill’', 'LineFill', 'LtSlashFill',
'S8lashFill', ‘'BkSlashFill', 'LtBkSlashFill',
'Hatch¥ill', 'XHatchFill', 'IntarleaveFill',
'WideDotFill', 'CloseDotFill', 'UserFill'};:

UserPatt: FillPatternType =
(518, $24, $42, $81, 518, $24, $42, $8l);

Var FilliPattern, FillColor: word;
PatternKey: char;

err: integer;

function DetectInit({path: string): integer;
var drive, mode: integer;

begin
drive := 0;
InitGraph(drive, mode, path};
DetectInit := GraphResult;
end ;

procedure DrawBar;

var s: string;

begin
SetFillPattern (UserPatt, FillColor} ;
SetFillStyle(FillPattern, FillColor};
Bar {140, 100, 400, 310);
Str(FillPattern, s);
OutTextXY (140, 340,

'FillPattern: '+s+' - '+Pattern[FillPattern]):
end;
Begin
err := DetectInit('C:\TP\BGI'):
if err <> 0 then '
begin
Write (GraphErrorMsg{err), '! Press Enter to quit...');
Readln; Halt;
end;
FillPattern := 1; FillCelor := GetMaxCclor;

OutTextXY¥ (140, 70, 'DEMO FILLPATTERN'} ;
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OutTextXY (140, 400, 'Pattern keys: 0, 1, c.., 9, A, B, C'y;
CutTextXY (140, 420, 'Press Esc to quit.');
PatternKey := #0;
repeat
DrawBar;
PatternKey := UpCase (ReadXay) ;
if PatternKey in ['0'..'9','A'..'C'] then
begin
case PatternKey of
'G'.."8': FillPattern := Ord{PatternKey) -48;
‘A',,'C': FillPattern := Ord({PatternKey) -55;

end;
SetFillStyle(l, 0):
Bar (140, 340, 400, 350);
end;
until PatternKey = #27;
CloseGraph;
End.

Chuong trinh bemoColor minh hoa cidc mau té (tlr gid tri 0 dén 15). M(;t bar duge trinh
bay trén man hinh d6 hoa véi méu 6 twong tng. Méu 16 c4t trong bién FillPattern
duoc ¢4 dinh 12 mau tron (miu 1). M4u t6 ct trong bién FillColor va ¢é gid tri ban ddu
la miu c6 s6 hiéu cao nhat. Cic miu to dugc thay doi trén bar bang céch gb phim tuong
tng dé chon. Quy uée cdc phim chon méu t6 (Colorkey) la cdc phim 0, 1, ..., 9, A, .., F
(A-10, ..., F-15). Chuong trinh két thic khi gé phim Esc. '

Program DemoColor:;
Uses GRAPH, CRT;
Const

color: array{0..15] of string[l2] =

('Black', 'Blue', 'Green’',. 'Cyan', 'Red', 'Magenta’,
'Brown', 'LightGray', 'DarkGray', 'LightBlue’', 'LightGreen',
'LightCyan', 'LightRed', 'LightMagenta', 'Yellow', 'White'};

Var FillColor, FillPattern: word;
ColorKey: char;
err: integer;

function DetectInit(path: string): integer:
var drive, mode: integer;
kegin
drive := {;
InitGraph({drive, mode, path};
DatectInit := GraphResult;
end;
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procedure DrawBar;
var s: string:;
begin
SetFillStyle(FillPattern, FillColor) ;
Bar {140, 100, 400, 310)};
Str(FillColor, s};:
OutTextXY (140, 340, 'FillColor: '+s+' - '+Color{FillColor]):;
end;

Begin
err := DatactInit{'C:\TP\BGI');
i1f err <> 0 then

begin
Write(GraphErrorMsg(err), '! Press Enter to quit...'});
Readln; Halt;

end;

FillPattern := 1; FillColor := GetMaxColor;

OutTextX¥ (140, 70, 'DEMC FILLCOLOR'):;
QutTextX¥ (140, 400, 'Color keys: 0, 1, .. 9, A, B, ..., F');
OutTextXY (140, 420, 'Press Esc to quit.');
ColorKey := #0;
repeat
DrawBar;
ColorKey := UpCase (ReadKay) ;
if CeolorKey in ['0'..'S','A". . 'F'] then'
begin ’
casae ColorKey of
"0'..'9": FillColor
"TAR'..'F': FillColor
end;
SetFillsStyle (EmptyFill, 0);
Bar {140, 340, 400, 350);
end;
until ColorKey = #27;
CloseGraph;
End.

It

Ord{ColorKay}-48;
Crd{ColorKay)-55;

Trong cdc chuong trinh trén ¢6 ding thh tuc outTextxy dé dua mot thong bdo lén man
hinh d6 hoa (xem muc 10.2, & dudi).

Unit GRAPH hé tr¢ thém cho Bar bang moét thi tuc tuong wr nhung trong khong gian 3
chiéu, dé la thu tuc: :

procedure Bar3D{xl, vyl1, x2, y2: integer; depth: word; top: boclean);

Thi tuc nay t6 khoi hop véi mau t6 va mau t6 hién thoi. Goc trén trdi cua khéi hop 1a
x1, y1, go¢ dudi phai cua khéi hop 1a x2, y2. Tham tri depth xdc dinh bé day cha khai
hop. C6 hai trang thidi duge v& cho khoi hop: N&u tham tri top la True (duge dit tén la



196 Chuong 6. Mgt s& unit chudn - Unit GRAPH

TopOn) thi khéi hop cé ndp, trdi lai (duge dat tén 14 Toposs) khéi hop khong ¢ nip. Viéc
t6 chiic kh6i hop khong c6 ndp nhim tao nét khuat khi vé hai khéi hop chéng 1én nhau.

8.3. To mién tron & ellip

Thit tuc

procedure PieSlica(x, y: integer; al, a2, r: word):
t6 manh quat xdc dinh béi dudng trdn tam x, y, ban kinh r, bat ddu tir géc a1 dén géc a2
(do theo don vi d§). Néu a1 = 0 v a2 = 360 thi thi tuc ndy t6 toan bo hinh tron.

Thi tyc pPieslice diing dé x4y dung céc bi€u d8 quat, nhim mé ta do 16n cia cic
thanh phan so véi toan bo.

Tuong tu, thi tuc

procedure Sector(x, y: integer: al, a2, rx, ry: word):

- t6 manh quat xac dinh boi dudng ellip tm x, y, ban kinh rx, ry bit ddu tir géc a1 dén géc
a2 (do theo don vi do).

Mac di viée to toan bg ellip 12 trudng hop riéng cla tht tuc ndy nhung GRAPH dung
riéng mét tha tuc

preocedure FillEllipse(x, y: integer; rx, ry: word);
dé t6 todn b ellip tam x, y, bén kinh rx, =v. Viéc t6 toan b hinh tron duge xem Ia trudng
hop riéng clla FillE1lipse khi chon rx = ry.

Chuong trinh minh hoa dudi diy mo ta mét bdu trdi dem c6é nguyét thuc toan phan véi
nhitng ngdi sao nhép nhdy. Cic ngéi sao dugc tao bdi PutPixel véi miu ngiu nhién,
trong dé mot s6 ngdi nhdp nhdy dugc tao bdi FillEllipse v6i bin kinh 1 v mau luan
phién sdng tGi. Mat trang dugce tao bdi FillEllipse vdi médu vang va ban kinh 20. Béng
trdi ddt dugc tao boi Fi11E11ipse v6i mau den va bén kinh 30. Cit méi chu ky nhap nhdy
cdc ngdi sao, béng trai dat lai duoc dich chuyén mot bude dé che din din mat trang. Ban
c6 thé ting, gidm t6c do dich chuyén nay biing cich diéu chinh gid tri hing dt trong tha
~ tuc sky. Trang thdi cha bau troi duge tao lai mét ciach ngdu nhién méi khi c6 mot phim
dugc nhin hoac mat trang bi che khuat hoan toan. Trong chuong trinh cé diing thii tuc
ClearDevice (xem muc 9 & dudi) dé xéa man hinh dé hoa hién tai truge khi tao mot man
hinh méi. Chuong trinh két thiic khi nhan phim Esc.

Program LunarEclipse;

Uses GRAPH, CRT;

Var MaxX, MaxY¥, err: integer;
MaxColor: word;
ch: char;

function DetectInit{path: string): integer;
var drive, mode: integer;
bagin

drive := 0;

InitGraph{drive, mode, path);
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DetectInit := GraphResult;
end;

procedure Sky:

const

nStar = 500; {36 ngoisao]

rl = 20; {bdn kinh mat tring )

r2 = 30; {bdn kinh béng trdi dat)

dt = 0.001; {budc dich chuyén béng tréi dat)
type

StarType = record
col, row, color: integer;
end;

var

BlinkStar: array[l..nStar] of StarType:

i, x1, y1, %2, y2, r, nBlink, x, vy, o: integer;

t, uwl, vl1l, u2, v2: real;
begin

{xdc dinh tam mit trang }

x1 := rl+Random{(MaxX-rl-rl);

¥l := rl+Random (Max¥-rl-rl);

{ xdc djnh t4m bong trii dat}

t := Random*2*Pi;

r = rl+r2;

x2 := Round{xl+r*cos(t)):;

¥2 := Round{yl+r+*sin(t));

{sinh vi vE& cdc sao)

nBlink := 0; {56 ngdi sao nhdp nhiy}

for i := 1 to nStar do

begin

% := Random (MaxX+1) ;
¥ := Random{Max¥Y+1l) ;

l+Randon (MaxColor) ;
PutPixel (x, y, c): [ vE sao}

<

(gilf lai ngdu nhién nhiing ngéi sao nhap nhay)
ul := x-x1; vl := y-yl;
u2 = x-x2; v2 1= y-y2;

if (random < 0.1) and (Sqrt (Sqr(ul)+Sqr(vl}) > 2+*rl)
and {Sqrt(8qr (u2)+Sqr(v2}) > 2+r2) then

bagin
Inc{nBlink) ;
with BlinkStar[nBlink] do
bagin

col := x; row := y; color := ¢;

end;

and;

aend;
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{ v&€ mat trang}

SetColor (yellow) ;

SetFiliStyle(SolidFill, vellow)
FillEllipse{xl, yl1, rl, rl};

{thyuce hién di chuyén bong trai d4t va nhap nhdy cic ngoi sac)
i:=1; &t :=0;

while not KeyPressed do

begin
if i > nBlink then {di chuyén béng trai dét}
begin
x = Round(t* (x1-x2}+x2); {xdc dinh tdm mdi bong 1rdi dat )
y := Round(t* (yl-y2)+y2) ;
SetColior(0) ; {v& béng 1rdi dat}

SetFillStyle {EmptyFill, Q) ;
FillEllipse(x, y, r2, r2);

if £t »>= 0.9 then Break; {thodt khi mit trang bi che hét}
t = t+dt;
i = 1
end;
with BlinkStar([i] do {nhap nhdy ngoi sao 1}
begin
color := (color+(MaxColor+l) div 2) mod (MaxColor+l);

SetFillStyle{(SoclidFill, color):;
Setlolor (color) ;
FillEllipsaf{col, row, 1, 1l});

end;

Inc{i) ;

Delay (8} ;

end;
end;

Bagin
err := DetectInit ('C:\TP\BGI');
if err <> 0 then
begin
Write (GraphErrorMsg({err), '! Press Enter to quit...'};
Readln; Halt;
end; _
MaxX := GetMaxX; MaxY := GeaetMax¥; MaxColor := GetMaxColor:
Randomize;
repeat
Sky:
if KeyPressed then ch := ReadKey:;
ClearDevice;
until ch = #27;
CloseGraph;
End.
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8.4. To mién da giic :

Véi cach 16 chiic tham sé giéng nhu brawpely, thil tuc

procedure FillPoly (NumPoints: word: var PolyPeoints);
t6 mién da gidc ¢6 s6 dinh NumPoints VA ¢6 toa do cac dinh luu trong polyPoints. Diém
khdc praweoly 1a Fillpoly khong cin thém mot dinh tring véi dinh ddu tién vi né luon
hiéu bién da gidc 1a khép kin. .

Pé 1am thi du, ta thir dung mot da giac hinh sao 5 cdnh. Gei tam clia da gidc nay 13 O
va 10 dinh theo thia ty 1a Py, P, ..., P,. Cdc dinh chi s6 chdn ndm cdch déu nhau trén vong
tron ban kinh r = OP, (goi 1a bin kinh cta sao) v cdc dinh chi s 1& nim cdch déu nhau
trén vong tron ban kinh OP,. Goi géc nghiéng cua OP, so véi phuong nam ngang la a. Tir
dé dé dang tinh duoc toa d6 cha cdc dinh P, theo cong thic:

X = Xg+q.cos{o+i.7/5)
y = yo+q.sin{e+i.n/35)
trong d6 x,, y, 12 toa do tam O va q duge x4dc dinh bai:
q=r v6i 1 chin (i=0,2,4,6,8)
q=r/(2.cos(n/5)+1) vGiilé (i=1,3,5,7.9)

P".l

Tir phan tich trén, dé dang xay dung duge thi tuc star, t6 ngdi sao 5 cdnh c6 tam tai
x0, y0, ban kinh z, géc nghiéng anfa v6i méu to tron va méu td color.

Chuong trinh DemoStar dudi day dung thil tuc scar v& cdc ngoi sao lén man hinh. Tam
clia sao dugc sinh ngdu nhién trong pham vi man hinh, bdn kinh dugc sinh ngu nhién
trong khoang tir 20 dén 100, géc nghiéng duge sinh ngiu nhién trong khoang tir 0 dén
27/5 v mdu t6 dugc sinh ngiu nhién trong khoang tir | d€n s6 hiéu méu cao nhat
Chuong trinh két thic khi 4n phim Esc. ' '

Program DemoStar;

Uses GRAPH, CRT;

Var err, MaxX, Max¥: integer;
MaxColor: word;
ch: char;
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function DetectInit{path: string}: integer;
var drive, mode: integer;
begin
drive := 0;
InitGraph (drive, mode, path);
DetectInit := GraphResult;
and;

procadure S8tar{x0, y0: integer; r: word; anfa: real; color:

const beta = Pi/5;
var i, q, rr: word;
P: array[0..9] of PointTypea:;

begin
rr := Round(r/(2*Coa{bata)+1)};
for 1 := 0 to 9 do {xicdinh toa do cic dinh P[i]}
bagin

if Cdd(i} then q := rr else gq := r;
with P[i] do

bagin
x := x0+Round(g*Cos{anfa+i*beta)};
Y = yO+Round(g*Sin{anfa+i*beta)};
end;
and;

SetFillsStyle(l, color):
SetColor (color) ;

FillPoly ({10, P): {10 suo)}
and;
Begin
arr := DetectInit ('C:\TP\BGI'}:
if err <> 0 then
begin
Write (GraphErrorMsg(err), '! Press Enter to quit, .. ')

Readln; Halt:;
and;

Max¥X := GetMaxX; Max¥ := GatMax¥; MaxColor := GetMaxColor:;

Randomiza;
rapeat
Star (Random (MaxX), Random(MaxY), 20+Random (100) ,
2*Pi/E*Random, l+Random{MaxColor)) :
if KeyPressed then ch := ReadKey;
until ch = #27;
CloseGraph;
End.

word) ;
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C6 thé cai tién chiit it thii tuc star dé€ ngoi sac dugc t6 ndi. Mudn vay, thay vi t6 toan
bo ngoi sao, ta to 1dn lugt cic tam gidc con OP,P,, OP,P,, ... xen k& nhau bing cic méu
sdng (SolidFill), t6i (InterleaveFill) nhu dé nghi dudi day:

procedure Star (x0, y0: integer; r: word; anfa: real; color: word);
const
bata = Pi/5;

type
TriAngle = record {kiéu tam gidc}
A, B, C: PointType:
end;

var i, ¢, rr, pattern: word;
P: array[0..9] of PointType;
T: TriAngle;
begin
rr := Round(r/{(2+*Cos(bata)+1)}):
for 1 := 0 to 9 do {x4c dinh toa do céc dinh P[i]}

begin
if odd{(i) then g := rr else gq := r;
with P[i] do
begin
x := Round{x0+g*Cos {anfa+i*beta)) ;
¥ := Round (y0+g*Sin{anfa+i*beta});
and;
end;
T.A.x := x0; T.A.y := y0; {xdc dinh vatd cdc tam gidc T}
for i := 0 to 9% do
bagin *
T.B := P{i mod 10]:
T.C := P[{i+1l) mod 10];
if 0dd{i) then pattern := SolidFill {chon pattern sing}
else pattern := InterleaveFill; (chon pattern &1}

SetColor(color} ;
SetFillStyle (pattarn, color);
FillPoly (3, T}, (t0 tam gidc T)
and;
end;

Ban c6 thé thit lai chuong trinh DemoStar v4i ndi dung star vita xay dung.

- 8.5. To mién bat ky

GRAPH x4y dung mot thi tuc to mién téng qudt, trong d6 mién duge xac dinh bdi mot
chu tuyén bat ky:

procedure FloodFill(x, y: integer; border: word);

Thi tuc ndy ddi hdi x, y 1a toa d6 clia mot diém ndm bén trong mién va chu tuyén dugc
v& bdi moét miu déng nhit cé s6 hiéu border. Néu diém x, y nim ngoai mién thi mién
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bén ngoai duge t6. Néu chu tuyén khoéng kin hodc khong dam bio c6 mdu dong nhat thi
viéc 16 s€ bi tran ra ngoai. :

Thil tuc FloodFill xudt phit tir diém x, y, ding thuat toin quét tdng quét dé to, vi thé
no khong can biét cac dic tinh hinh hoc cia dudng bién ma né chi can cff miu border
cla bién dé 1am gi6i han. Ciing vi vay, t6¢ do 1o cua tha tuc nay cham hon nhiéu so véi
cdc thu tue t6 nhitng mién dic biét. N6 danh cho viéc t6 nhiing hinh cé dudng bién phiic
tap, két hop cia nhiéu dudng duoc vé.

Ciing can chi ¥ rang, nhiéu khi Foodrill khong 16 diing hinh mong muén vi bén canh
chu tuyén cia hinh, con cé thé ¢é nhiéu dudng vE sin ¢ trén man hinh, giao cit véi chu
tuy€n va diéu nay thi Floodrill khéng thé phan biét duoc. Ngoai ra FloodFill cling doi
h61 mot viing nhé nhét dinh nén ¢6 thé khéng thuc hién duoc néu khi dang t6 ma bi thiéu
bo nhé. Trong trudng hop ndy GraphResult tra vé mi 18i -7 (grNoFloodMem).

Thi tuc prawsaucer trong chuong trinh minh hoa duéi day, mo phdéng hinh mot dia
bay, c6 tam tai di€m x, y, ban kinh = va mdu color. Than ciia dia bay duoc tao bdi hai
cung ellip va durge t6 tron bdi thi tue FloodrFill. Chuong trinh diing tht tuc DrawSaucer
vé mét dia bay & vi trf gilta man hinh, bdn kinh 50 va c6 mAu tring. Sau khi dia bay dugc
V€, ban ¢6 thé dung cdc phim dé diéu khién:

e Dichuyén theo 4 huéng céc phim miii tén « T - 4
e Phéng to, thu nhd cdc phim '+, -

e Chon mau tir [ dé&n 15 cic phim't’, .,'9'A'", .,'F
e Két thiic chuong trinh phim Esc.

Program DemoSaucer;
Uses GRAPH, CRT;

function DetectInit(path: string): integer;
var drive, mode: integer;
begin
drive := 0;
InitGraph (drive, mode, path};
DetectInit := GraphResult;
end;

procedure DrawSaucer (x, ¥: integer; r, co%or: word) ;
{v€ dia bay tam x, v, ban kinh r, m8u color}
var rl, r2, r3, rd, r5: word:

kbegin
rl := Round(r/2); r2 := Round(r/3); r3 := Round(r/5);

rd := 2%r2; r5 := Round(r/10):;
SetColor (color} ; '

Ellipse(x, y, 0, 360, r, ri};
Ellipse(x, y-r3, 194, 346, r, r2);
Line{x+r2, y-r2, x+rd, y-rd);
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Circle{x+rd, y-rd, r5);

Line{x-r2, y-r2, x-rd, y-r4);

Circle(x-r4, y-rd, r5);

SetFillStyle{SolidFill, Color});

FloodFill {x, y+r2-r3+l, Color);
end;

var MaxX, Max¥, x, y: integer;
MaxColor, color, r: word;
ch: char;

Begin
if DetectInit{'C:\TP\BGI') <> 0 then
begin .
Write({'Loi do hoa! An phim Enter de ket thuc...');
Readln; Halt;

end;
MaxX := GetmaxX; MaxY := GetMaxY; MaxColor := GetMaxColor;:
x = MaxX div 2; vy := Max¥ div 2; r := 50; color := MaxColor;
DrawSaucer{x, y, r, color};
repeat
ch = ¥1;
if KeyPressed then ch := UpCase (ReadKey)
if ch = #0 then {mi quét m& rong |
begin
ch := ReadKey;
case Ord{ch) of
75: if x > r then {dich sang trdi}
begin
DrawSaucer({x, v, r, 0},
Dec{x, r div 5);
DrawSaucer{x, y, r, color);
and;
72: 1f v > r then {dich lén trén}
begin
DrawSaucer(x, v, r, 0);
Dec(y, ¥ div 5);
DrawSaucer{x, y, r, color);
end}
77: if x < MaxX¥-r then {dich sang phai}
begin

DrawSaucer{x, .y, r, 0};
Inc{x, r div 5);
DrawSaucer{x, y, r, color}:
end; .
80: if y < Max¥-r then {dich xubng dudi}
begin
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DrawSaucer{x, v, r, 0);
Ine({y, r div 5);
DrawSaucer (x, y, r, color);
end;
aend;
end alse
case ch of
'+': if r <-200 then ({tang kich thudc]
begin
DrawSaucer({x, y, r, Q)
Inc{xr, r div 5B);
DrawSaucer(x, vy, r, coleor);
end;
'~': if r > 10 then {giam kich thuéc)
begin
DrawSaucer({x, v, r, 0);
Daec(r, r div 5);
DrawSaucer(x, y, r, color):
end;
'1'..'9': bagin
color := Ord{ch)-48; {mdu tir 1 dén 9)
DrawSaucer(x, y, r, color);
end;
'A'..'F': begin
color := Qrd({ch)-87; {mdu tlr 10 d&n 15)
DrawSaucer{x, y, r, color);
and;
end;
until ch = #27;
CloseGraph;
End.

9. Khung nhin

Mot khung nhin s& duge thiét 1ap trén man hinh dé hoa bang 11 goi thi tuc:

procedure SetViewPort{xl, yl, x2, y2: integer; clip: boolean) ;
trong d6 x1, y1 14 toa dé gdc trén trdi va x2, y2 1a toa d6 géc dudi phai clia khung. Tham
tr1 clip xac dinh cac nét v&€ c¢é dugce thuc hién bén ngoai khung nhin hay khéng. Néu
clip 12 True (gid tri tuong ting duge dat tén 13 clipon) thi nét vé bi cit, trai lai (gia tri
tuong tng duge dat tén 1a clipoff), nét vé van dugce thue hién bén ngoai khung nhin.

Khi khung nhin dugce thiét lap, cic gid tri toa d¢ déu dugc hiéu 12 twong déi so véi
khung nhin nay (nghia 1a 0, O trd thanh toa do géc trén trdi cua khung nhin). Nh vay, cic
gid tri toa do khi lam viéc v6i khung nhin ¢6 thé nhan gia tri am. Chéang han 15i goi:

SetViewPort (GetMaxX div 2, GetMaxY div 2, GetMaxX, GetMaxY, ClipOff) ;
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s& 1am cho diém gi¥a man hinh cé toa d6 0, 0 va t4t ca cic diém nim & géc phin tu phia
trén trdi clla man hinh déu cé toa do cot, dong am.
Gid tri ngdm dinh cta kbung nhin 1a toan b& man hinh. C6 thé lap lai gi4 tri nay bing
1% goi:
SetViewPort {0, C, GatMax¥, GetMax¥, ClipOCn};
Cic thl tuc InitGraph, SetGraphMode luén ludn thi€t lap lai khung nhin la toan bo
man hinh.
Théng tin vé khung nhin hién tai cé thé 14y ra bang tha tuc:
procadure GetViewSattings (var ViewPort: ViewPortType) ;
trong dd viewPortType duge dinh nghia:
Type
ViewPortType = record
xl, yl1, x2, y2: integer;
clip: boolean;
end;

Dé xo4 tdt ca cdc nét v& trong Khung nhin hién tai, GRAPH xay dung thi tuc:
procedure ClaarViewPort;
con dé xo4 toan bé man hinh 48 hoa, ding thi tuc:
procedure ClearDevice;
Chii y khéng diing thil tuc c1zrSer cia unit CRT dé xod man hinh d6 hoa vi thi tuc nay
lam hdng man hinh d6 hoa dang dung.

10. Viét chit trong ché d¢ doé hoa

C6 thé ding céc thi tuc Write, Writeln dé dua cdc théng bdo 1én man hinh dé hoa.
Tuy nhién céc thit tuc ndy vin xem man hinh dé hoa nhy man hinh vin ban, nghia 1a méi
k¢ tu duge thé hien trén man hinh tai mot vi tri cot, dong trong 46 phan giai 80x25. Muén
cac chir viét duge xir 1y nhu mot nét v&, c6 thé phéng to, thu nhé va dich chuyén timg
pixel, cin phai ding céc thi tuc viét chit do GRAPH cung cép.

Cic thi tuc viét chit chia GRAPH, ngoai viéc ding font chit hé thong (12 font bitmap),
con ding mot s6 cac font chit vecto. Méi font ndy duge Turbo Pascal cung cdp béi mot
file ¢c6 phdn md& rong 13 CHR. Vi phién ban 7, Turbo Pascal ¢6 10 font nhur vay.

- 10.1. Dat thudc tinh nét chir

Ciing giong moi lénh v& khdc, trude khi viét chit trong d6 hoa, can phai xéc dinh thuéce
tinh cho nét chit. Céng viéc nay dugc thuc hién bai thu tuc:

procedure SetTextStyle(font, direction, CharSize: word);
trong d6 font x4c dinh font chit duge diing, direction xdc dinh hudng viét, va
CharSize Xa¢ dinh kich thudc chir.
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Co 11 gid tri cho font (trong d6 chi c6 cdc tén font tir s6 0 dén s6 4 13 da dugce dinh
nghia, cac font tir s6 5 dén s6 10 méi duge phien ban 7 bd sung). Gid tri ngdm dinh ciia
font 12 0 (font chir hé théng). Méi font vecto déu can tuong iing mét file CHR:

gid tri tén file tuong g
0 (ngam dinh) | DefaultFont khong ¢6

| TriplexFont TRIP.CHR
2 SmallFont LITT.CHR

3 SansSerifFont SANS.CHR
4 GothicFont GOTH.CHR
5 ScriptFont ' SCRI.CHR
6 SimplexFont SIMP.CHR
7 TriplexScriptFont | TSCR.CHR
8 ComplexFont LCOM.CHR
9 EuropeanFont EURO.CHR
10 BoldFont BOLD.CHR

Tham tri direction nhan hai gia tri 0 va 1. Gi4 tri ngdm dinh clia direction I3 0:

gid tri én hudng viét
0 {ngdm dinh) | HorizDir | ngang, tit (rdi sang phai
1 VertDir | doc, tir duéi 1én trén

C6 10 ¢ chit (tir 1 dén 10) dinh sin cho charsize: Gi4 tri cla CharSize cang 16n thi
kich thudc chif cang 16n. Véi font he thdng, ¢ chit binh thudng 1 1, véi cac font vecto,
. ¢& chif binh thuong 13 4.

C6 thé ur quy dinh ¢& chit d6i véi c4c font vecto bang cich dang thi tuc:

precedure SetUserCharSize {MultX, DivX, Mult¥, DivY: word);
trong d6 Multx : pivx 1a ty 1€ dugc nhan v6i do rong chudn va Multy : Divy 13 ty 16 duoc
nhén véi d6 cao chudn cha font chit dang hoat dong. Nho thi tuc nay, ban c6 thé dan rong
hoac kéo cao ¢& chif theo ¥ mudn. Chéng han, 161 goi SetUserCharsize(3, 1, 1, 1)
s€ dan rong c& chit gap 3 1dn binh thudng cdn 16i goi SetUserCharsize(l, 1, 3, 1) s&
kéo cao ¢ chir gap 3 1dn binh thudng.

Thong tin vé nét chir hién tai dugc 14y ra tir thit tuc: |

procedure GetTextSettings({var TextInfo: TextSettingsType) ;
trong d6 TextSettingsType dugc dinh nghia:

Type
TextSettingsType = record
font: word;
direction: word;

CharSize: word;
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horiz: word;
vert: word;
end;

(cdc gid tri horiz, vert dugce giai thich trong thi tuc can chif setTextJustify & dudi).

Néu khong goi setTextstyle trude khi viét chir thi cdc nét chir s€ 18y cdc gia tri ngdm
dinh, nghia 14 font hé thong duge dung, hudng viét ndm ngang tir trdi sang phai va c& chit
14 1. Mau cta nét chit duge xdc dinh bdi setColor (gidng nhu miu cla nét vé).

10.2. Viét xau chir Ién man hinh )

GRAPH cung cap 2 th tuc viét x4u chit 1én man hinh:

procedure CutTextXY(x, y: integer, s: string};:

procedure OutText(s: string);

Thil tuc outTextXy dua xau chif s ra man hinh bt dau tai toa dé x, v, khong phu thudc
~vao vi trf CP ciing nhu khong lam thay déi vi tri CP, con thi tuc outText dua xau chif s ra
man hinh bat ddu tai vi trif CP va ddy CP t6i vi tri mdi (gidng nhu Line so v6i LineTo).

Khéc vdi cdc thi tuc Write, Writeln, cdc thil tuc CutText, CutTextXY xé& dich cdc nét
chit theo timg pixel va khong cé nén kém theo vi th€ cdc nét chit s€ dan xen nhau néu
ching ciing duoc dua ra tai moét vi tri, ngodi ra cdc tha tyc nay chi dua ra dugc biéu thic
string. khong dua ra dugc cdc biéu thitc s6 hodc 16gic nhir cdc thil tuc Write, Writeln.
Piéu nay din dén cdc chi y dudi day khi dung outText, OutTextXY:

e Trudc khi dua ra mot xau chir tai vi trf da ¢6 xau chit khic can phai xdéa xau chit
hién c6 nhu x6a mét hinh v&. Thudng ngudi ta xéa xau chit bing viéc td0 mot bar
vita di1 chifa x4u dé v6i mau nén.

e D& dua gi4 tri mét biéu thitc 6 hoac 1ogic ra man hinh phai déi ching thanh bicu
thifc xau tuong tng.

¢ Khoang céch gilta cic xau chir phai tinh bang don vi pixel sao cho ph hop vai
font va ¢& chit hién dung, khong thé tinh bang don vi con chit nhu trong ch& do
van ban.

N6i chung, viéc viét chit bing outText, outTextxy phai xir Iy phic tap hon so véi viée
dung céc thh tuc Write, Writeln, luy nhién chit viét s& linh hoat hon nhiéu vi né ¢é thé
thay d6i o, nhd va dich chuyén timg pixel theo hinh v&.

Thi du dudi day viét xau chit TURBO 1én man hinh, tao mét bong néi cho né bing cich
xé dich xau chir mot doan thich hgp. Xéu chir duge viét véi font s6 5 (ScriptFont), hudng
ngang, c¢& chir &:

Uses GRAPH;
Var
drive, mode, x, y, dx, dy, i: integer;
Begin
drive := 0;
InitGraph {drive, mede, TCN\NTP\BGI") ;
SetTextStyle(5, 0, 8);
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x = 200; y := 200; dx := 2; dy := 1;

for i := 1 to 8 do
CutTextXY (x+ (i-1) *dx, y-(i-1)*dy, 'TURBO');
Readln;
ClosaGraph;
End.

Xau chit TURBO duoc viét bdi chiong trink

D€ tinh kich thuéc (theo pixel) mot xau chit, GRAPH x4y dung hai ham:
function TextHeight({s: string): word;
function TextWidth({s: string): word;

tra vé chiéu cao (TextHeight) va chiéu rong (Textwidth) theo pixel cla x4u chit s. Gid
tri trd v€ dugc tinh thy thuéce vao font va c& chit dang diing. Nhiing ham nay 13 ¢6 ich khi
phdi tinh khoang céch giita cdc x4u chif theo cot hoac dong dé luon phit hop véi font va cd
chit. Ching han, ngudi ta thudng |4y TextHeight('H') 1am don vi cich dong va
TextWidth('M') lam don vi cdch cét. Thi tuc outTextln(s) dudi day mé phong thi tuc
Writeln(s), Vi€t xau chif s sau d6 xudng dong dé chudn bj viét tir ddu dong k& tiép:
procedure OutTextln(s: string):
bagin
OutText(s) ;
MoveTo {0, GatY+TextHeight('H'));
end;
Khi viét chit tai toa dd x, y, vi trf clia xau chif con phu thuéc vio diém dit toa do nay
trong xau chit. C6 9 vi tri, t6 hop cla 3 gid tri theo chiéu ngang va 3 gia tri theo chiéu doc,
diing dé cin xau chit xung quanh diém dat x, y:

LeftText . CenterText
TopText

Q

CenterText

o

BottomText

Cr

9 vi tr{ can chit ¢6 thé dat trong xau chit

Viéc chon vi trf can chir duge thuc hién boi thu tuc:
procedure SetTextJustify(horiz, vert: word):;

trong d6 horiz xdc dinh vi tri theo chiéu ngang va vert xdc dinh vi tri theo chiéu doc:
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horiz vert
gid tri tén gia tri tén
0 LeftText 0 BottomText
1 CenterText 1 CenterText
2 RightText 2 TopText

Gi4 tri ngdm dinh ctia horiz 14 0 (LeftText) va cua vert 12 2 (TopText), nghia ia vi tri
can chir dige dart tai géc trén trdi cua xau chil.

Tity cdc gid tri can chit (horiz, vert) ma vi tri cha xau chir duge phan b6 9 vi tri xung
quanh diém dat, trong d6 gid tri (1, 1) twong img vdi vi trf trung tam (xem ban dé & dudi).
Nher cin chil, cdc x4u chit duge dat chinh xac vio nhiing noi mong mudn.

0, 2) (1,2) (2,2)
©, 1) (1, 1) 2, 1)
(0,0) (1,0 (2,0)

Ban dé céc vi tri can chit theo cac gid tri (horiz, vert)

Chuong trinh DemoFonts dudi day minh hoa cic font chit khic nhau trong ch& do 46
hoa (gdm 11 font tir gid tri 0 dén 10). Céc ky tu duge trinh bay trong mét khung chir nhat
véi font tuong ting. Cic cd chit dugc dinh sin trong mang Charsize[0..10]. Font hién
hanh duge ¢4t trong bién CurrFont (kiéu word). Gid tri ban dfu clia currFont 13 0 (font
chit hé théng) va thay déi tay theo viéc g& phim chon. Quy dinh cac phim chon font
(Fontkey) 120, 1, ..., 9, A (A-10). Chuong trinh két thic khi go phim Esc.

Program DemoFonts;
Uses GRAPH, CRT:

Const
Fonts : array{0..10] of string[l7]) = _
{'DefaultFont', 'TriplexFont', 'SmallFont', 'SansSerifFont’',
'GothicFont', 'ScriptFont', 'SimplexFont', 'TriplexScriptFent',
'ComplexFont', 'EuropeanFent', 'BoldFont');
var

CurrFont: word;
x1l, x2, yvl, y2, err: integer;
FontKay: char;

function DetectInit({path: string}: integer;
var drive, mode: intager;

begin
drive := 0;
InitGraph (drive, mode, path);
DetectInit := GraphResult;

end;
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procedure TextDump;
{hién thi cdc k¥ (v [én man hinh)
const
CharSize: array[0..10] of word =
(3, 4, 7, 4, 4, 4, 4, 4, 4, 2, 2);
var
s, t: string;
ch : c¢har;
begin
Rectangle(xl, yl, x2, y2);
SetTextStyle (0, HorizDhir, 1);
Str{CurrFont, s); Str{CharS8ize[CurrFont], t);
OutTextX¥Y (180, 20, 'DEMO FONT '+s+' - '+
Fonts[CurrFont]+' size '+t);
CutTextX¥ (100, y2+10,
'Font keys: 0, 1, ..., 9, A Press Esc to quit');
SetTextS8tyle (CurrFont, HorizDir, CharSize[CurrFont]) ;
MoveTo (40+TextWidth ('M'), 53); .
if CurrFont = 0 then ch := #0 else ch := '1';
repeat
CutText (ch) ;
if (GetX + TextWidth('M')} > (x2-x1) then
MoveTo (40+TaxtWidth ('M'), GetY + TextHeight {'M')+3) ;

ch := Succ(ch);
until (ch >= #2558} ;
aend;
Begin
err := DetectInit ('C:\TP\RGI');
if err <> ¢ then
begin
Write (GraphErrorMsg(err), '! Press Enter to quit...');
Readln; Halt;
end;
CurrFont := 0;
x1 := 40; x2 := 600; yl := 50; y2 := 450;
repeat
TextDump ;
FontKey := Upcase (ReadKey) ;
if FontKey in ['0'..'8', 'A'] then
baegin

case FontKey of
'0',.,'9': CurrFont
- : CurrFont
end;

fl

Ord (FontKey) -48;
Crd {(FontKey) -55;

ClearDevice;
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end;
until FontKey = #27;
CloseGraph;
End.

Ghi chi. Trong ché do do hoa, néu chuong trinh lién k&t véi unit CRT thi cdc thi tuc
Write, Writeln c6 thé khong dua duge cdc thong bdo ra man hinh. Nguyén nhan do unit
CRT nam quyén truc tiép truy cdp vio viing Video Ram ma khong qua con duong BIOS
(nhur the t6¢c dd ra man hinh s& nhanh hon). Muén g& bo phuong thic nay dé cac tha tc
Write, Writeln hoat dong nhur binh thudng, ban dat lai gid tri cho bién bDirectvideo (13
bién dugc dinh nghia trong CRT) bang False (gia tri ngdm dinh (4 True), trude khi dung
cdc thu tyc nay. Mac du di c6 OutText, OutTextxy, cdc thil tuc Write, Writeln vin
duge dung trong dé hoa khi muén dua ra nhanh chéng cdc két qua tinh todn ma khéng
phai xir 1§ phitc tap nhu diing outText hay CutTextxy.

11. Vé anh chuyén dong

Mét anh chuyén dong duge cdm nhan tit mot chudi dan xen hién / 4n anh theo quy dao
clia né, Gia sit thii tuc ShowObj (x, y) hién dnh ciia d6i tuong tai vi trf x, y v nguoc lai,
thu tuc HideObj (x, y) 4n anh clia d6i tuong tai vi tii x, y. Gid sir do léch cha vi tri ké
ti€p so v6i vi tri hién thdi 14 ax, dy. Khi d6 m6 hinh chuyén dong anh ¢6 thé xay dung nhu

sau:

x = x0; y := y0; ' |viiri bét diu}
repeat
ShowObj (x, v}); {hién dnh dé1 tugng tai vi tri méi}

{tinh dx, dy theo qu¥ dao}

XX = X; Yy = ¥ {lru vi tri ci}

X = x+dx; y := y+dy; {tinh vi tri mdi}

Delay(t) ; {lam cham lai véi t thich hop}
HideObj {xx, yv): {8n anh d6i tuong tai vi tri cii |

until stop;

D¢ anh dd bi nhdy khi chuyén dong, cdc thao tic ShowObj va HideOby can phéi thuc
hién nhanh. Néu (Ir showObj dén Hideobj doi hoi phai c6 moét khodng thdi gian thich hap
dé mat kip cam nhan, thi khoang thdi gian tir Hideobj dén showobj cing nhanh cang tot.

Thong thudng, néu d6i tugng nhé va don gian, thi tuc showobj dugc thuc hién bing
cdch vé& déi tugng va thu tuc Hideobj duge thue hién bing cich x6a déi tuong. Viée xéa
mot ddi tugng c6 thé thuc hién bing viéc vé lai d6i tuong dé v6t mau nén, hodc to6 mot bar
bao quanh né véi mau nén.

Chwong trinh bemoBall dudi ddy minh hoa su chuyén dong ctia mot hinh anh. Mot qué
béng mau vang (mdu s¢ 14) dugc chuyén déng bén trong mot viing chit nhat ¢6 mau xanh
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da troi (méu s6 3). Khi dap vio bién cia viing, né sé bat (rd lai theo nguyén tac phan xa
va phit ra mot tiéng dong. Trong qua trinh chuyén dong cé thé cho thay déi t6c do clia
béng bing cdch g& phim + (tang t6c) hodc - (giam t&c). Chuong trinh két thic khi go
phim Esc. Chuong trinh xay dung thl tuc Ball(x, y, color) té tron mét hinh trdn bdn
kinh £ = 5 (hing s6) ¢6 tam x, y v6i mdu coloz. Thil tyc niy vira ding dé v& béng (véi
color = 14) vira diing dé x6a béng (véi color = 3).

Program DemoBall;
Uses GRAPH, CRT;

Const
r = 5; |bénkinh béng}

Var
cl, e2, d1, d2, ¢, x, y, xx, yy, dx, dy: integer;
ch: char;

function DetectInit(path: string): integer;
var drive, mode: intager;

begin
drive := 0;
InitGraph(drive, moda, path);
DetectInit := GraphResult;
end;

procedure Ball(x, y: integer; color: word):;
{v& bdng tai vi trf X, y, bdn Kinh r vdi méu color}
begin

SetFillStyle(l, color);

SetColor{color) ;

FillEllipse{x, y, ©, r):

end;
Begin

if DetectInit ('C:\TP\BGI') <> 0 then

begin
Write('Loi do hea! Nhan phim Enter de ket thuc...');
Readln; Halt;

end;

el := 80; ¢2 := 560; dl := 60; d2 := 400; |kich thudc|

t := 10; {do tré}

dx := r; dy 7= r; {budc dich chuyén}

¥ := cl+r+random{c2-cl-r-r); {vi trf ban ddu}

y = dl+r+random{d2-dl-r-r);

SetBkColor (1) ;

SaetFillsStylae(l, 3):
Bar(cl, dl, <2, d2);
OutTextX¥ (270, d1-20, 'DEMOBALL');
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CutTextXY (145, d2+29, '+: Paster -: Slower Esc: Quit'):
Randomize;
repeat

ch := #0;

Ball{x, v, 14); { vé bdng mdu vang tai vi tri hien tai)

if (x~r+dx <= cl) or (x+r+dx >= ¢2) then {xuily cham bién doc}

begin '

dx := -dx; Sound(2000}; Delay(t): NoSound;
end;

if (y-r+dy <= dl) or (y+r+dy >= d2) then {xUly cham bién ngang}

bagin
dy := -dy; Sound{2000}; Delay(t), NoSound;
end;
XX = X; YY = ¥; {ghi nhan vi tri ¢}
x = x+dx; y = y+dy; {xdc dinh vi tri ma&i |
Dalay (t);
Ball (xx, vy. 3): {xdu bong}
if KeyPrassed then ch := ReadKey;
case ch of
t+': if t-1 >= 1 then t = t-1;
t—': if t+1 <= 50 then t := t+l; .
end;
until ch = #27;
CloseGraph;

End.

Nhiéu hinh anh chuyén doéng dugc mé phoéng biang cich v& ching tai mot vi tri nhung
véi nhiéu trang thai khidc nhau. Trong trudng hgp ndy, thay cho cdc tham s6 toa do trong
cdc thi tuc Showobj, HideObj la cdc tham s8 trang théi. Gia st showobj (s) hién anh véi
trang thdi s vi HidaObj (s) 4n 4nh vdi trang thdi s. M6 hinh cho tinh huéng nay la:

s := 80; (trang thdi ban dfu}

repeat _
ShowObj (s) ; thién anh véi trang thai moi}
a8 := s; {luru trang thdi ci)

{tinh gid 111 mdi cho s}

Delay{t) ; {1am cham lai véi t thich hop}
HideOb] (=s) ; {4n anh véi trang théi cil}
until stop;

Chuong trinh duéi day mo phong hoat dong ctia co céiu bién chuyén déng théng thanh
chuyén dong quay (chéng han trong dong co tau hda). Chuyén dong thang cia pittong
trong xylanh duge truyén qua tay quay dé bién thanh chuyén dong tron cla bénh xe.
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Pittong hoat dong lién tuc giy cho banh xe quay. Méi khi pittéong cham vao diu
xylanh, mot am thanh dugc phdt ra dé€ mé phong ti€ng va dap. Cé thé diéu khién téc do

quay bing céch nhan cdc phim '+, '-'. D€ tam dimg, nhan phim 'P'. Chuong trinh két thic
khi &n phim Esc.

Program DemoPiston;
Uses GRAPH, CRT;

Const
x = 1BQ; v = 180; {diém dat ViewPort)
r = 60; {ban kinh ngoai banh xe}
rr = (r div 10)*9; {bdn kinh trong binh xe)
1 = 130; { 46 dai thanh truet)
k = 30; { d6 dai piston}
h = 15; {chiéu cao piston)
w=>5; {do day piston}
d = 25; {t8c do quay}
n = 24; {s6 diém chia}

Var

da, co, si: real;

xl, y1, x2, y2, x3, y3, xp, ¥YP, X4, yd, Xr, yr,
xa, ya, xb, yb, xo, yo, t, i: integer;

ch: char;

function DetectInit(path: string): integer;
var drive, mode: integer;
bagin
drive := 0;
InitGraph (drive, moda, path);
DetectInit := GraphResult;
end;

procedura SatValue;
var al, a2, a3, dd: real;

hk: word;
begin
SetTextStyle (SmallFont, HorizDir, 5);
hb := TextHeight('B')+1;

SetTextJustify (CenterText, BottomText):
.SetViewPort(x, y, x+r+r+l+k+w+l+hb, y+r+r+hb, true}:
x0 := r+hb; yo := r+hb;
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ya = yo;
t = d;
dd := 2*pPi/3;
al := Pi/2;
a2 := al+dd:;
ald := alZ+dd;
x1 := round({xo+rr*cos{al)};
vl := round{yo-rr*sin{al)} .
x2 := round(xo+rr*coes{al));
v2 = round({yo~rr*sin(a2});
x3 := round(xc+rr*cos{al});
¥3 = round(yc-rr*sin(a3))};
da ;= 2*Pi/n;

end ;

procaedura DrawPoint(x, y: integer; ch: char);
begin
FillEllipse(x, v, 2, 2);
CutTextXY¥{x, y-5, ch);
end;
procedure Draw(s: real);
{ v& hinh v&i gdc quay s}
begin
Circle(xo, yo, r}; {v& vanh ngoai banh xe}
Circle{xo, yo, rr); { v& vanh trong bénh xe |
co := Cos(s); si := sinl(s);
xp = Round(xo+ {xl-xo0)*co+(yl-yo) *=si);
vp := Round(yo-{xl-xo) *si+(yl-yo)*co);
xq := Round (xo+ (x2-x0) *co+ (y2-yo)} *gi) ;
yq := Round(yo- (x2-x0)*si+ {y2-yo)*co);
xr := Round (xo+ (x3-xo) *co+ (y3-yo) *si);
yr := Round({yo- (x3-xo0)*si+ (y3-yo) *co);
Line(xo, ye, xp, ypP): (v& 3 thanh néi tAm bénh xe véi vanh banh}

Line{xo, yo, xq, yq):
Line{xo, yo, xr, yr).
xa := Round(xo+r*co+Sqrt(l*l-r¥r*Sqr{si)}) ;
xb

Round {xo+r*co) ;

¥b := Round(yo-r*si);
Line(xo, yo, xb, yb}; {vé thanh OB}
Line{xb, yb, xa, ya}: { v& thanh BA}

Line(xa, ya, xa+k, yo):; {véthanh ndi A véi piston}
DrawPoint(xe, yo, 'C');

DrawPoint{xb, yb, 'B");

DrawPoint{xa, vya, 'A');

Ractangle({xa+k, ya-h, xatk+w, ya+h); |vEpiston}
Rectangle{xo+l-r+k-1, yo-h-1, xo+l+r+k+w+l, yo+h+l);

{v& xylanh]}



216 Chitong 6. Mét 6 unit chudn - Unit GRAPH

and ;
Begin
if DateetInit ('C:\TP\BGI'} <> 0 then
begin
Write('Loi do hoa! An phim Enter de ket -thuc...'};
Readln:; Halt:
and ;
SetValue;
rapeat
for i := 0 to n-1 do
bagin
ch := #0;
Draw({i*da) ;
if i mod {n div 2) = 0 then
begin
Sound (500) ; Delay(5); NoSound;
end;
Dalay({t)

if KeyPressed then ch := UpCase {ReadKey) ;
if ¢h = #27 then Break;
case ch of
'+': if £t > 1 then Dac(t) :
'-=': if £ < 1000 then Inc(t):;
'P': ch := ReadKey;
and;
ClearViewPort;
end ;
until ch = #27;
ClosaGraph;
End.

Tham s trang thdi duge chon trong chuong trinh 12 géc quay s ciia banh xe. Thu tuc -
Draw (s} dugc xay dung dé v& hinh tuong ng véi géc quay s. Chuong trinh lap lai viéc vé
24 trang thdi tuong \ng vdi 24 gia tri cia s (vong tron banh xe duge chia déu thanh 24
phan), trong d6 thi tuc CleaxViewport dugc ding dé xéa hinh cii trude khi vE hinh méi.
Cic gi4 tri khéc trong chuong trinh, ban doc ty tim hiéu.

Hai mé hinh vira duge trinh bay ¢6 thé két hop lai dé tao nhing chuyén dong phiic tap,
trong d6 c6 ca su thay déi vé toa d6 ciing nhur trang théi cia hinh.

Céc chuong trinh DemoBall va DemoPiston vita dugc thi€t k& c6 nhifng han ché sau:

» MB®i lan hién anh phai vé& lai anh, diéu nay lam cham téc do, gdy ra hiéu ing nhdy
anh. Ky thuit nay chi duge dung khi anh 13 don gian.

o Viéc xda anh bing cdch 10 lai mdu nén, s& xda ludén ca dnh phia sau né. Ky thuat
nay chi dugc diung khi nén man hinh 1a dong nhat.
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Pé khic phuc, ngudi ta thudng ding cac k§ thuat xir 1y bitmap, duoc trinh bay trong
muyc sau.

12. X1r Iy bitmap

Mot anh duge luu trit trong bo nhé bing mot tap hop bit (ching han véi anh 16 madn,
mdi pixel tuong tng véi 4 bit), ngudi ta goi chiing 12 bitmap. Viéc xir 1y cdc bitmap duge
ti€n hanh trén timg bit.

Unit GRAPH cung cdp mét s6 thu tuc, ham, cho phép lwu trit mot anh trén man hinh
dusi dang bitmap va dua cdc bitmap ra man hinh duéi dang anh tai nhitng vi tri khdc
nhau. Viéc dua mot bitmap ra man hinh ¢é nhiéu phuong thifc tuong 1tng véi céc todn tir
bit t& hop miu nén véi mdu anh. Viéc diing cdc phuong thitc khéc nhau din dén nhing
thay déi khdc nhau cha anh trén man hinh. GRAPH x4y dung mot s& gid tri dudi day
(kém vdi én tuong dng) nham phuc vu cho viéc dua bitmap ra man hinh:

gid tri ©n phép toan bit
0 (ngdm dinh) | CopyPut MOV
(hoiic NormalPut) | (médu v& ghi dé& 1én mau nén)
1 XORPut XOR-
2 ORPut OR
3 ANDPut AND
4 NOTPut NOT ‘

Tiy theo phép todn bit ma méu anh duge té hop véi mau nén. Chang han véi CopyPut
(ngdm dinh), c4c bit cia anh s& thay thé céc bit cia nén, gay ra hiéu ing anh duoc thé
hién trén man hinh giéng nhir gid tri d cdt, cdn véi XORPut, cic bit clia nh s& duge t6
hop véi céc bit tuong tmg cla nén theo phép todn XOR, diéu nay dan dén mdu cia anh bj
thay déi.

Pé 1am thi du, ban ¢6 thé thuc hién mot sé cic phép todn bit trén cdc s6 nguyén, tir d6
suy ra cdc gid tri mau tuong tng nhu dudi day:

I5XOR1=14 — White XOR Blue = Yellow,

40R2=6 - Red OR Green = Brown,,
4AND2=0 — Red AND Green = Black,
GRAPH cung cdp thii tuc:

procedure GetImage(xl, yl, x2, y2: integer; var RitMap)
cho phép cit mét anh trén man hinh trong mién chit nhat ¢é gbc trén trdi 1a x1, y1, géc
dudi phai 1a x2, y2 vio mot bién khong dinh ki€u Bi tMap. Kich thudce cla Bi tMap phai du
chita thong tin clia anh. GRAPH tinh ho gid tri nay bang ham:

function ImageSize(xl, yl, x2, ¥2: integer): word;
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tra vé kich thudc cha anh trong mién chit nhat x1, v1, x2, y2.

Thong thudng, BitMap duge cip phat dong nhd mot con tro khong dinh kiéu véi kich
thu6c cdp phat duge xdc dinh bdi him Imagesize.

Thi tuc:

PutImage{x, y, var BitMap; BitBlt: word): .
dua bitmap ra man hinh. Bién khong dinh ki€u Bi tMap 13 bién luu trix anh, x vi y 1 toa do
- g6c trén trdi chia dnh khi dwa ra man hinh, BitB1t Ja phuong thic (phép todn bit) duoc
ding (xem bang trén).

Dung cdc ky thuat x{r 1y bitmap, ta ¢6 thé nhanh chéng dua mét anh ra man hinh hoac
xéa né ma khong anh huong dén nén phia sau anh. Hai phuong thitc hay duge diing nhat
12 CopyPut (ngdm dinh) va XORPut. Dic biét, phép todn XOR cé tinh chit a XOR a =0
véi moi gid tri nguyén a nén XORPut dugc ding rat tién 1oi trong viéc hién / 4n anh ma
khong anh huong dén nén. Gia sir anh dugce tao va cat vao bién dong p~ (p 12 mot con tro
khong dinh ki€u nio ddy) nhd thi tuc CreatImage (p). Mo hinh xay dung chuyén dong
anh ma khong 1am hong nén phia sau dnh bing XORPut nhu sau:

CreatImage(p); {tao v cdl anh vio bién dong p*)
x = x0; y := y0;
repeat
PutImage{x, v, p”, XORPut); {hién 4nh}

{tinh dx, dy theo qu¥ dao}

..................

XX 1= X} YY = ¥; {luu vi tri cii}

x = x+dx; y 1= y+dy; (tinh vi tri m&i}

Dalay(t} ; (1am cham lai vdi t thich hop}
PutImage (xx, vy, p”*, XORPut); {4ndinh] -

until stop;

Chuong trinh minh hoa duéi day mé ta mot dia bay mdu trang chuyén déng ngiu nhién
trong bu tréi sao nhép nhdy. Trong khi chuyén dong, kich thude cta dia bay dugc thay
ddi dé tao cam gidc ldc xa ldc gdn. Cdc anh cha dia bay tuong tng véi nhitng kich thuéce
khéc nhau duge tao va cit vao bi€n mang p[i]~ nhd thi tuc saucers. Quy dao dia bay
dugc sinh ngdu nhién theo kiéu zic-zac nhung luén dam bao trong ving man hinh.
Churong trinh két thiic khi &n phim Esc.

Program MoveSaucer;
Uses GRAPH, CRT;

~Const
rmin = 5; {bdn kinh nhd nhat cia dia bay |
rmax = 40; {bin kinh 1én nhét cla dia bay}
NumP = rmax-rmin+l; {s6 anh cédn hou trit}
nStar = 500; |6 ngoi sao}
iter = 10; {khoang lap d€ thay d6éi dnh}
Type

StarTvpe = record
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col, row, color: integer;
end;
Var MaxColor, ¢ount, nBlink, i, ii, j: word;
MaxX, Max¥, x, y, dx, dy, xx, yy, d: integer;
p: array[l..NumP] of pointer;
r: arrayf{l..NumP] of word;
RlinkStar: arrayl[l..nStar] of StarType;
<h: char;

function DetectInit{path: string): integer;
var drive, mode: integer;
begin
drive := 0;
InitGraph (drive, mode, path):
DetectInit := GraphResult;
end;

procedure CreatSauycer{r: word; var p: pcinter);

{tao dnh dia bay bdn kinh r va cét vao pA}

var x, ¥y, x1, yl, x2, y¥2: integer;

rl, r2, r3, r4d, r5: word;

begin
{ v& dia bay ban kinh r, tai gilta man hinh}
x := MaxX div 2; y := MaxY¥ div 2;
rl Round{r/2); r2 := Round(r/3); r3 := Round({r/5);
rd := 2%*r2; rb := Round(r/1l0);
Ellipse(x, ¥, 0, 360, r, rl):
Ellipse{x, y-r3, 194, 346, r, r2);
Line (x+r2, y-r2, x+r4, y-rd}:;

[l

Circle{x+rd, y-r4d, rb);

Line{x-r2, y-r2, x-rd, y-rd);

Circle(x-rd, y-rd, r5);

FloodFill{x, y+r2-r3+1, MaxColor);

{c4t anh dia bay vao ph}

xl := x-r; yl = y-rd-r5;

X2 1= x+r; ¥2 := y+rl;

GetMem (p, ImageSize(xl, yl, x2, ¥2)):

GetImage{xl, yl, x2, y2, p*);

PutImage (x1, yl, p*, XORPut); {x6a anh vira v&}
end;

procedure Saucers;
| tao cdc dia bay tir nhd dén 16n va cit vio méng pli]*)
var i: integer;
begin
for i := 1 te NumP do
‘begin
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r[i] := rmin+i-1;
CreatSaucer {r[i], p[i]):
and;
end;

procadure Starry;
@ hoa trdyi sao}

var i, x, y: integer;

c: word;
begin
nBlink := 0; {88 cdc ngdi sao nhdp nhiy)
for i := 1 to nStar do
begin

¥ := Random (MaxX); ¥ := Random(MaxY) ;
¢ := l4+Random (MaxColor) ;

PutPixal (x, v, c): { v& céc sao)}
if Random < 0.05 then (ghi nhan céc ngdi sao nhap nhéy |
bagin

Inc(nBlink) ;
with BlinkStar[nBlink] do
begin
col = x; row := v; color := ¢;
end; '
and;
end;
and;

Begin

if DetectInit('C:\TP\BGI') <> 0 then

begin
Write('Loi do hcal! An phim Enter de ket thue...'):
Readln; Halt;

end;

Randomiza; .

Max¥X := GetMaxX; Max¥ := GetMax¥; MaxColor := GetMaxColor;

x := MaxX div 2; { xudt phdt tir gita man hinh}
y = Max¥ div 2;

Saucers; {tao va cit cdc anh dia bay |
Starry; { v& bdu tri suo)

i := NumP: {bét ddu tir dia bay 1dn nhat )
d = -1; {gidm dén kich thuée}
count := Q;

x = x-r[i]; {x, y i& géc trén trdi cfia anh}
Y 1= y-2*round{(r[1i]/3))-round{r[i]/10) ;
j = 1;

repeat

ch := #0;
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Inc{count) ;

PutImage(x, y, p[i]", XORPut) :; {dira dnh ra man hinh)
dx := random{(r[i])*{-l+random{3)): {6 léch ngau nhién}
dy := random{(r[i] div 2}*{-l+random{(3)};
XX != X! Yy = ¥y, {vitrici)}
x = x+dx; y = y+dy; {vi tri mi §
if (x < 0) or (x+2*rmax > MaxX) then x := xx;
1if (y < Q) or (y+rmax > Max¥) then v := yy:
ii = i, { ghi nhéan chi & cua anh cii}
if count > Iter then  [thay ddidnh}
begin
count := 0;
i = i+d; lchi s8 anh mdi}
1f (d > 0) and ({(random <« 0.05) or {i > NumP}) then
begin {giam kich thudc} .
d := -d; if i > NumP then i := NumP;
end;
if {d < 0} and ({random < 0.05} eor {i < 1)} then
begin {tang kich thuéce}
d := -d; if i < 1 then 1 := 1;
end;
end;

with BlinkStar[3j] do {nhdp nhay ngdi sao j}
begin
color := {(color+ (MaxColor+l) div 2) mod (MaxColor+l);
SetFillstyle(SolidFill, cecler):
SetColor{coleor) ;
FillEllipse({ccl, row, 1, 1);
end;
Inc(]j):
if 3 > nBlink then j := 1;
Delay (20} ; ’
PutImage{xx, yy, plii]”, XCRPut}:; {x6a anh cii}
if KeyPressed then ch := ReadKey:
until ch = #27;
CloseGraph;
End.

Han ché cia phuong thilc XORPut 14 anh dua ra khong trung thue véi anh goc vi da bi
XOR v6i nén man hinh. Tuy nhién, vu diém clia né 1a té¢ d6 nhanh vi cai dat don gian.

Trong mét s3 tinh huéng cidn dam bao anh khong bi déi mau khi di qua nhiing nén
khong déng nhat, ngudi ta két hop viec v& anh véi viée cdt nén & vi tri dinh vé dé sau dé
6 thé dua nén nay vé vi tri cii bang CopyPut nhu mé hinh dudi day:

x 1= x0; y :1= y0; {vi tri ban ddu}

raepeat .

GetImaga({x, vy, x+width, y+height, Bitmap):; {cét nén 1rudc khi vE}
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DrawFig({x, y, width, height}; {v€ anh vao vi tri d& c4t nén |
XX = X; YY 1= y; {lua vi tri ¢G}
{tinh dx, dy theo quy dao)

X 1= x+dx; y := y+dy; {tinh vi tri m&i}
Delay(t) ;  {lam cham lui véi t thich hop)
PutImage (xx, yy, Bitmap, CopyPut); {dua nén vé vi trf cii}

until stop;

Trong mo hinh trén, brawFig(x, y, width, height) la thu tuc v& anh, dugc gidi
han trong mét mién chit nhat ¢6 chiéu ngang width, chiéu doc height va toa do géc trén
trdi x, y. Tham bi€n khong dinh kiéu Bi tmap 13 mét bign du 16n dé chia hinh chit nhat
nay (c6 thé xdc dinh kich thudc bing him ImageSize(x, y, x+width, y+height) ).
Nhuge di€ém ctia mo6 hinh nay 13 td¢ do cham vi phai lién tuc v& lai anh, né chi thich hop
khi anh duge v& 1a don gian. i

D61 v6i cdc lenh vé duong, GRAPH ciing xay dung cédc phuong thitc bitmap dé dua céc
~ nét vé ra man hinh nhd thit tuc:

pProcedure SetWriteMode(BitBlt: word);

Thi tuc nay dua nét v& ra man hinh theo cdch xdc dinh b&i BitB1t (xem bang & trén),
va c6 tdc dung dén cic 1énh v& doan thing sau dé nhu Line, LineTo, LineRel,
Rectangle, DrawPoly. NO dugc ding d€ tao st chuyén dong clia c4c hinh gdm nhimg
nét v& cha cic thi tuc da néu. Gid tri ngdm dinh ciia SetWri teMode 13 CopyPut.

Chuong trinh minh hoa duéi day tao mét nén man hinh gbm mot loat cdc Bar xép canh
nhau v6i nhing mdu xen k€ (th tuc DrawBack), sau d6 cho chuyén dong cdc Line VA
Rectangle trén nén nay (thi tuc MovelLines) biing viéc ding SetwriteMode vdisgid tri
XORPut. Chit y rang, méu ctta cdc doan thing bi thay déi khi di qua cdc Bar khéc nhau
do hiéu \ing cla phép todn XOR trén cic gi4 tri mau.

Program DederiteMode;
Uses GRAPH, CRT:

Var

'~ MaxColor: word;
MaxX, Max¥: integer;

function DetectInit{path: string): integer;
var drive, mode: integer;

begin
drive := 0;
InitGraph (drive, mode, path);
DetectInit := GraphResult;
end;

procedure DrawBack;
{vé& nén min hinh}
const
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xBars = 15;
yBars = 10;
var

i, j, %x, y: integer;
color, width, height: word;

begin
width := MaxX div xBars; height := Max¥Y div yBars;
x := 0; y :=0; color := 0;
for j := 1 to yBars do
kegin
for i := 1 to xBars do
begin {t6 cac Bar ké nhau véi cdc mdu luan phién}
SetFillStyle (SolidFill, coler);
Bar(x, y, x+width, y+height};
Inc{x, width+l); Inc(color):
color := color mod {MaxColor+l}:;
end;
x := 0y
Inc(y, height+l});
end;
end;

procedure Movelines;
{chuyén dong cédc Line va Rectangle }
var
left, top, right, beottom, step: integer;
ch: char;
begin
left := 0; top := 0; right := MaxX; bottom := Max¥;
step := bottom div 100;
SetWriteMode (XORPut) ;
ch := #0;
repeat
| v& cac Linc va Rectangle}
Line{left, top, right, bottom);
Line{left, bottom, right, top):
Rectangle (left, top, right, bottom);
MovaTo ( {(left+right) div 2, top):
LineTo {right, (top+bottom) div 2}
LineTo{ (left+right) div 2, bottom) :
LineTo{left, (top+bottom} div 2);
LineTo( (left+right} div 2, top);
Daelay (50) ;
| x64 cde Line va Rectangle vita vé}
Line (left, top, right, bottom) ;
Line{left, bottom, right, top);
Rectangle (left, top, right, bottom):
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LineTo(right, {top+bottom)} div 2):
LineTo((left+right} div 2, bottom) ;
LineTo (left, (top+bottom) div 2);
LineTo ((left+right) div 2, top) ;
if (left+step < right) and {top+step < bottom) then
begin {cap nhat lai kich thude )

Inc(left, step); Inc(top, step);

Dec(right, step); Dec(bottom, stap) ;

end
else
bagin {trd vé kich thudc ban déu
left := 0; top := @; right := MaxX:; bottom := Max¥ ;
end;
if KeyPressed then ch := ReadKaey ;

until ch = #27;;
SetWriteMods (CopyPut) ;
end;

Bagin
if DetectInit{'C:\TP\BGI'} <> 0 then
begin
Write('Loi do hoa! An phim Enter de ket thue. .. ") ;
Readln; Halt; )
end;
MaxX := GetMaxX; MaxY := GetMaxY¥; MaxColar := GetMaxColor;
DrawBack ;
Movelines,
CloseGraph;
End.
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MOT SO THI DU

Trong chuong ndy, ching t6i dua ra moét s thi du nhim cu thé héa nhitng van dé da
duoc dé cap khi thao luan vé ky thuat 1ap trinh. _
N6i chung, dé giai mot bai todn 1ap trinh, cdn qua nhiing budc:

o Xic dinh khuén dung (quy cdch) vaolra: Mot s6 bai todn di quy dinh r6 yéu cdu
vao/ra (ching han cdc dé thi). Tuy nhién, mot s6 bai todn khong néu cu thé (chang
han cdc mé hinh). V6i dang thit nhat, cdn phai hiéu that chinh xdc nhitng yéu cdu
ndty dé c6 thé Kiém tra két qua clia chwrong trinh bang nhitng chuong trinh test. Vi
dang thi hai, phai tu t§ chic khuon dang vaofra (sao cho hop ly va thuan tién)
trude khi bt tay thiét k€ chuong trinh. Nhiéu khi viéc t6 chic t6t khuon dang
vao/ra 1am gidm nhe viéc xir 1y cha chuong trinh. Trong céc thi du dugc trinh bay
duéi day, da phan khuon dang vio/ra di duoc phdt bi€u cu thé.

o Xic dinh gidi thudt va 6 chize dit liéu: Day 1a bude chi yéu cia 13p trinh. Viéc tim
mot giai thuat diing dén va hieu qui dé giai bai todn khong phai 12 mot cong viée
don gian, n6 ddi hoi mot sy phan tich k§ cang bai todn da cho. Bén canh mot s6
gidi thuat co ban ma ngudi 1ap trinh khong thé thi€u nhu tich liy, sip xép, tim
Kiém, ..., ngudi 1ap trinh cédn phai trang bi mét s6 mé hinh thude nhimg Iinh vuc
kh#c nhau nbu dé thi, t8 hgp, hinh hoc, t6i wu, quy hoach, ... nham hd tro cho viéc
dinh huéng 11 giai. Cfu tric di liéu 1a phuong thic dé c6 thé bién giai thuat thanh
chuong trinh, vi thé né cdn duge t8 chiic gin lién v6i giai thuat. Mot su lya chon
ciu tric dit liéu phit hop s& gidm nhe cdc thao téc tinh todn cho giai thuét. Chuong
trinh, theo dinh nghia clia N.Wirth, 1a két qua ctia viéc két hop hilu co giita ciu
tric dit liéu va giai thuat. Ngoai sy phu thugc vao giai thuit, viéc lya chon té chic
dir liéu con phu thude vio ngudn tai nguyén cung cdp cho bai todn nhu céng cu
1ap trinh, cong cu quan Iy h¢ théng, kich thudc bai todn, ... Hién nay, cidc ngdén
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ngi¥ lap trinh déu cho phép t8 chiic cdc cdu tric dit liéu rat phong phd nhim phén
anh duge su da dang ciia dit liéu. Bén canh céc kiéu dir liéu co ban nhu s nguyén,
56 thuc, k¥ tu, logic, mang, ban ghi, file, ..., ngudi 1ap trinh con phai ndm dugc cic
cdu triic tritu tugng nhu cic danh sdch lién két, cay, dé thi, ... cling nhu c4c thao
tac co ban trén chiing, '

* Xdy dung chuong trinh: Sau khi di xdc dinh dugc giai thuat va t8 chire dit licu dé
thuc hién, c6 thé bit tay vio viéc xay dung chwong trinh. Viéc viét chuong trinh
dua trén nguyen 1y Top-Down, d6 1a xay dung tir tdng thé dén chi tigt. Dé xay
dung cdc khoi tuong ing, cdn phai van dung cdc k¥ thuat t8 chic chwong trinh
con, trong dé dac bigt chi y dén viéc 16 chitc cdc tham s4. Viéc té chitc t6t cdc
khoi giip cho chwong trinh sing sta, § dd clia giai thuat duoc thé hién r6 rang, dé
tim 18i va déc biét dé m& rong va phét trién chuong trinh. Trong qué trinh thiét k&
c¢ac chuong trinh con, cdn nhan dién nhimg chuong trink con ¢6 tinh chét thudng
xuyeén de luu chiing lai thanh nhitg thu vién, nhiam phuc vu 1an dai.

s Kiém chitng chirong trinh: Mot chuong trinh da chay thong can phai dugc chay thir
trén nhimg thi dy dé kiém chimg két qua. Thudng ngudi ta chid y dén hai khia canh
céin ki€m chimg, d6 14 tinh ding dn va tinh hiéu qua. Dé kiém tra tinh diing dén,
can phai Sban nhimg b6 test ma ta da biét trude két qua dung hoic phai viét mot
chuong trinh ki€m tra cdc tinh chat can thda man cia két qua. Nhimg test loai nay
cin da dang bao gém ca nhing tinh huéng théng thudng va nhimg tinh hudng dic
bi¢t. Nhing test nay, trong truong h(p:p chuong trinh chay khong ding, s€ nhu
nhiing phan vi du gitip cho ngudi 1ap trinh phat hién nhiing 18i 16gic cta chuong
trinh (dédc biét nhitng 16i thudc vé thuat gidi). DPé ki€m tra tinh hiéu qua, ngudi ta
thudng ding nhitng bo test ¢ kich thudc 16n dé do thai gian chay ciing nhu khéng
gian ma chuong trinh cin sir dung. Nhitng b6 test nay thudng dugc sinh ngiu
nhién tr mot chuong trinh, trong dé ddu vao 1a nhiing gid tri rang buodc cha dit
lidu.

Vi 56 thi du 1a ¢6 han, nén chiing t6i c6 ging dua ra nhimg mé hinh cé thé 4p dung cho
mot 16p cdc bai todn dé cdc ban c6 didu kién suy ngdm v phidt trién. Mic dit céc thi du
dua ra déu duoc gidi quyét trén Turbo Pascal, nhimg céc ban déu ¢é thé dé dang chuyén
d6i chiing sang c4c cong cu 1ap trinh khéc. Ngoai ra ciing cdn chi ¥ ring, nhimg 15 giai
cho cdc thi du nay déu mang d4u &n c4 nhan, vi thé chiing chi ¢6 tinh chat tham khao. Céc
- ban ¢6 thé thay déi hodc phit trién chiing theo suy nghi cita minh. Cu6i méi thi du, chiing
t61 ¢6 néu mot s6 vin dé danh cho céc ban luyén tap.

Mot s6 chugng trinh duge cai dat trong méi trudng d6 hoa, trong dé ding thir vién
GRAPH clia Turbo Pascal. Céc gi4 tri hing toa d6 ciing nhu mau trong nhimg chwong
trinh nay, duge ngdm dinh cho ché do VGAHI (640x480, 16 m4u), vi the néu cin, c6 thé
thay d6i ching cho phit hgp véi ch€ dé d6 hoa hién hanh.
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1. Thong ké cac tir khéa

Mot céu héi thudng dat ra khi doc mét chuong trinh nguén viét tir mot ngon ngit nao dé
la chuong trinh nay diing bao nhiéu tir khéa ciia ngén ngit duge viét va sd 14n 1ap clia méi
tir khoa la bac nhiéu? Day 1a mét trong s& nhiing bai todn thdng ké cdc tir ngir khi xir ly
¢dc van ban. :

Muc nay nham xay dung mét chuong trinh, cho phép tra 16i cau héi trén. Tuy nhién,
trude hét can phai 1am 6 quy céch cdce dit lieu vao/ra cha chuong trinh.,

bau tién, chuong trinh cdn phai biét bo tir khéa cua ngén ngit. Diéu ndy dé dang dap
tng bing viéc gia thiét cac ur khéa cilia ngdn ngit da duogc soan sin trén mét file van ban
(goi la file tlr khoa) theo quy cdch mébi dong mét tir va tit ca cdc chir cdi déu duoc viét
hoa. Ngoai ra ta gia thiét ring c6 khong qua 100 tir khéa va méi tir khéa dai khéng qué 15
ky tu (cdc gia thiét nay khi cdn ¢ thé néi réng). Viéc tiép theo 13 cin mot dinh nghia cho
cdc ky tu phan cich tir. Thong thudng, méi tir déu duge viét tron ven trén mot dong va
phan biét v4i nhau bang mot s6 ky nr phan cdch. Cdc ky s phan cich niy s& duoe dinh
nghia bang mét hang tap hop ky tu trong chwong trinh.

Véi nhiting gid thiét nhu vay, chuong trinh s€ dgc van ban ngudn (file vao) va théng ké
cac ur khéa doc duge. Két qua thong ké duoc ghi sang file viin ban khéc (file ra) theo quy
cdch: méi dong ghi mot tir khéa, trong d6 16 vi tri ddu danh cho néi dung tir, tiép theo 3
vi tri danh cho s8 14n xuat hién tir khéa dé.

Céc tir khéa 14n luot dugc 14y ra tir van ban nguén. Tuy nhién két qua thdng ké khong
thé c6 ngay khi doc xong mot tir khéa ma cén phai tich lity ddn. Mot cach thich hop cho
viéc tich 1oy két qua thdng ké nay 12 té chitc mot danh sach dudi dang mang ma méi phan
tr cha ndé 1a mot ban ghi véi hai trudng: moét trwong luu trit ndi dung tir khéa con mot
trirong luu trit s6 1an xudt hién hién thoi cua tir khéa d6. Danh sach duge tao nhir sau:

¢ Ban ddu danh sich dugc khai tao rong. o

e Cui mbi tir khéa doc duge tir vin ban ngudn, ta két nap né vio danh sich theo mot

trong hai cich:

- Neéu tir khéa khéng thudc danh sdch thi né duge thém vao cudi danh sach véi
6 lan xudt hién la 1.

- Trdi lai, tang s6 14n xudt hién ctia nd 1én 1 don vi.

Khi doc hét céc tir khda cua van ban ciing 1a lie danh sich luu trit ddy dn két qua dd
thong ké. Cudi clng chi la thao tic ghi két qua nay lén file ra theo quy ciach ma bai todn
di yéu cau.

Vin dé con lai 14 thao tdc ldy cdc tir khéa tir van ban ngudn. Viéc nay duge giai quyét
theo timg dong. Cic tir lan luot duge tich ra khoi dong nhd viée nhin biét céac ky tu phan
cach. Viéc kiém tra xem tit dugc tich c6 phai 1a tit khéa khong duoc ti€n hanh theo mo
hinh tim ki€m tudn tu trén tip hop céc tir khéa di cho. Céc tir khéa nay s& duge doc trude
tir file tir khéa vao mot mang goi 1a bang tir khéa.
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T nhiing phan tich trén, céc bude clia 16i gidi cé thé viét lai nhu sau (trong cdch viét c6
muon cic cdu tric 14p trinh cita Pascal, cdc thao tic dugc mé (4 béing 1&i trong cip ngoac
nhon):

{doc cdc tir khéa trong file tir khéa vao bang tir khoa}
{khoi tao danh sich réng}
while {con file van ban nguén} do
begin
{doc mot dong cia file vao xau ky tu s}
While {con tich dugc tlr wra khéi s} do
begin
If{wlétﬁkhéa}then
begin
1f {w thudc danh sich} then

{tang s6 1an xuat hién clia w trong danh sdch 1én 1 don vi}
alse
{thém w vao cudi danh sich v6i s6 14n xudt hién 1a 1}
end '
end
end

{ghi danh sdch vao file két qua)

Bay gi¢s chuyén sang bude xay dung chuong trinh. _

Ve dit lieu, bang tir khéa duge t8 chifc 13 mang KeyWord gém cdc thanh phén kiéu
string[15}, ¢6 s6 phén tlf 1 nKeyWord. Danh sdch duge t8 chitc 12 mang List, gém cic
thanh phén kiéu ban ghi:

Type
RecType = record
term: stringll5];
freq: integer;
end;
trong d6 term chifa ndi dung va £req chita s6 14n xudt hién cla tir khéa. S6 phin tr cia
danh sich duoc luu trong nList, '

Tix cdc bude chia 161 gidi, chuong trinh c6 thé chia 1am 3 khéi 16n:

Khéi thi nhét 12 doc céc tir khéa vao bang tir. Khoi nay dugc thuc hién nhy thi tuc
ReadKeyWord (name: string) c¢6 nhiém vu doc céc tir khéa trong file ¢6 tén cho boi

“tham trl name VA0 mang KeyWord va luu trit s6 tir khéa vio biéh nKeyWord.

Khdi thit hai 1a x4y dung danh sich théng ké c4c tir khda trong van ban nguén. Khoi
nay duge thuc hién nh& thi tuc creatList (name: string). Thl tuc Creatlist cé
nhiém vu doc vin ban nguén c6 tén cho béi tham tri name réi 1dn luot k&t nap cic tir khéa
doc duge vao danh sich List, v6i s6 phdn tlir dwoc luu trit trong bién nList, theo quy
cach da trinh bay.
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Khéi thit ba 1a ghi danh sdch théng ke vira tim 1én file két qua. Khéi nay dugc thue hién
nhd thi tuc WriteResult (name: string), trong d6 name la tham tri xdc dinh tén file két
qua.

Vi céc thu tue duge xay dung, chuong trinh chinh bao gém 3 1ot goi tuong ing dén 3
thir tuc nay:

ReadKeyWord (KeyWordName) ;

CreatlList (InputMName) ;

WriteResult (CutputName) ;

trong dé KeyWordName 14 tén file tir khéa, cOn InputName VA OutputNanme I cdc tén file
VAo Vva ra tuong ung.

Céc thli tuc ReadKeyWord va WriteResult 1a don gidn, ching bao gém céc 1énh doc va
ghi file. Riéng thu tuc creatList bao gém nhiéu thao tdc, cin duge x4y dung thém chi
ti&t. Cdc thao tic trong CreatList la:

e Khéi tao danh sdch réng.

e Kiém tra file nguén con hay hét.

» Doc timg dong ciia file nguén.

e Tach lan lugt cdc tlr cua dong duge doc.

¢ Kiém tra mét tlr ¢6 phai 12 tix khéa.

¢ Tim vi tri cia mot tit khéa trong danh séch d€ cap nhat lai danh sach.

Viéc khoi tao danh sdch réng duge thyc hién bdi 1énh gédn nrList bing 0. Viée kiém tra
con file £ dugce thyc hién bdi ham chufin Eof (£} . Viéc doc timg dong clia file £ vio x4u s
duge thyc hién boi thi tyc chuin Readln (£, s). D€ tich 14n luot céc tir ciia x4u s cho
dén hét, ta dung ham Getword(s, i) cd nhiém vu tra vé tir dugc tdch tai vi tri i cla s,
sau khi tich xong ham tra lai vi tr{ k€ tiép cho bién i dé chudn bi cho 14n tdch sau (vi thé
i phai 13 tham bién). Ham nay ciing kiém lu6n nhiém vu kiém tra xem viéc tdch tr da hét
chua bing cich trd vé tir réng néu khong con tir nao dugce tach. Cic chif cai trong it duoc
tich ciing duge ham d6i luon thanh chit c4i 16n dé tién so sdnh véi cdc tir khéa sau nay.
Viéc kiém tra tr w c6 phai 1a tir khéa hay khong duoc thuc hién nhd ham logic
IsKeyWord{w) va viéc tim vi tri tr khéa w trong danh sich dugc thuc hién boi ham
InList (w). Ham nay trd vé gid tri nguyén < nList xédc dinh chi s cha phén tir duge tim
thay trong danh sdch, néu khong thdy, ham tra vé gid tri > nList . Viéc két nap w vio
danh sdch duge thye hién nhd cdc thao tdc truy cap danh sdch: néu 5 1a chi s6 tim thiy w
trong danh sich (3 < nList) thi taAng List([j].freq 1én 1 don vi, tréi lai (3 > nList) thi
tang nList 1én | don vi va ghi nhin gid tri w cho List[nList].term va gid tri 1 cho
List[nList].freq. T d6 nhin dugc ndi dung clia CreatList 12:

nList := 0;
while not Eof (f) do {f [a file ngudn di mé}
begin

Readln(f, s); (doc mét dong cna f vao s}

i=1;



230 Chitong 7. Mot s6'thi du

w = GetWord(s, i}: {w 1a tir ddu tién clia ddng 5}
while w <> '' do
begin
if IsKeyWord(w)} then {néu w latirkhoa)
begin
J = InList{w);
if j > nList then {né€u w khong c6 treng danh sich)
begin
Inc{nList) ;
Ligst[nlist] .term := w;
List[nlList].freq := 1;
end else Inc(List[j].freq); {néuw dicé trong danh sach)
end;
w = GetWord(s, i): {wlatirkejep}
end; {hét cae tir trong dong s}
end; {hét file £}

Cdc ham 1sKeyWord, InList dugc viét nho k¥ thuat tim ki€m tudn tu. Thi tuc
GetWord dugc vi€t nhd k¥ thuét tich liy. Pay 1a nhimg mé hinh co bdn ma néu ban nao

chua thao thi can phai xem lai.

Dudi day 1a toan van chuong trinh thong ke céc tir khoa. Cac ky tu phan cach duoc dinh
nghia trong hing tap hop ky tu Delimitset, bao gdm cic ddu tring, ddu chdm, ddu hai
chdm, dau phdy, ddu chém phdy, ddu bing va cic dau ngoidc. Cic ky tr nay cé thé diéu
chinh thém hodc bét. Chuong trinh doc bé tir khéa cat trong file KEYWORD.TXT va hoi

tén cac file vao/ra tir ban phim.

Program Statistics;
Const
max = 100; (s0 tir khoéa tGi da}
DelimitSet: set of char = [' ', *'.',  ‘':r v v rar =t

Type
RecType = record
term: string[l5]; {ndi dung (it khoaj
fregq: integer; {s6 14n xu4t hién}
and;
Var

nKeyWord, nlist: integer;

KeyWord: array[l..max] of string[15]:;
List: array[l..max] of ReacTypea;
InputName, OutputName: string;

procedure ReadKeyWord(KeyWordName: string};

{doc cdc tir khéa it trong file cd tén KeyWordName vao bang tir khéa KeyWord }
var f: Text:

begin
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Assign({f, KeyWordNama) ;

Reset (f) ;
nKeyWord := 0;
while not Eof (f) do
begin
Inc (nKeyWord) ;
Readln{f, KeyWord[nKeyWord]) ,
end;
Close (£} ; .
end ;

function GetWord(s: string; wvar i: integer): string;
{tra v&€ mét tir duge tach cha x4u s tad vi tri i, sau d6 trd v& i vi tri ke tigp}
var w: string;
1l: integer;
begin
1 Length (=) ;

w o= '1;

{bd qua k¥ tu ngan cdch}
while (i <= 1) and (s[i] in DelimitSet} do Inc{i};:
{tich liy w}
while (i <= 1) and not (s8[i] in DelimitSet) do
begin
w := wtUpCase(s[i]): {déirachildn])
Inc(i};
end;
GetWord := w;
end;

function IsKeyWord(w: string): boolean;
{kiém tra w c6 phai la tir khda khéng}
var i: integer:;

begin
i=1;
while (i <= nKeyWord) and (w <> KeyWord[i]} do Inc({i);
IsKeyWord := i <= nKeyWerd;

end;

function InList(w: string): integer;

{tim ki&m w trong List}

var i1 : integer;

begin
i::=1;
while (i <= nlList) and (w <> List[i].term) do Inc(i};
InList := i;

end;
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procadure CreatList(name: string);

{tao List chifa cdc tir khéa cha file ¢6 18n name)
var £: text;

8, w: string;
i, j: integer;

bagin
Assign(f, namea); Reset(f):
nlist := 0;
while not Eof (f) do
begin
Readln({f, s).
i o= 1;
w = GetWord(s, i): {w 12 tir duge tach}
while w <> '' do
begin
if IsKeyWord({w) then {w a1 khoa)
begin
j i= InList(w};
if j > nList then {w khong thude List)
bagin
Inc(nList) ; {ndi w vao cudi List)
List[nlist] .term := w;
List[nlist] .freq := 1;
end alse {w thugc List}
Inc{List[j].freq) ; {iang s ldn xudt hien lén 1)
and;
w = GetWord(s, i); [{tdchtirk&tiép]
end;
and;
Close (f) ;

and;

procedurae WriteResult(name: string);
{ ghi List 1én file van ban c6 tén name theo quy cich yéu clu}
var f£: text:;

i: integer;

begin
Assign(f, name); Rewrite(f):;
for i := 1 to nLigt do
with List[i] do

Writeln({f, term, ' ':l6-Length(term), freq:3);

Close(f) ;

and;

Begin

Write('Input name: '); Readln(InputName)
Write{'Cutput name: '}; Readln{CutputNams) ;
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ReadKeyWord { ' KEYWORD . TXT') ;

Creatlist {InputName) ;

WriteResult (OutputName) ;
End.

Ban ¢6 thé thir chuong trinh trén bdng chinh van ban nguén cha né véi file
KEYWORD.TXT la bang tir khoéa cta Turbo Pascal. Dudi day 12 két qua nhéan duoc:

PROGRAM
CONST
SET

OF

TYPE
RECORD
STRING
END

' VAR
ARRAY
PROCEDURE
BEGIN
WHILE
NOT

DO
FUNCTION
AND

IN

IF

THEN
ELSE
FOR

TO
 WITH

F o
WWN®DE P HERE R PR

H R o= RN NNB WO W

Vdn dé danh cho ban. Hiy viét chuong trinh giai bai todn trén véi gia thiét khong biét
trudc gidi han trén cha s6 tir khda va yéu cdu céc tit khéa trong file két qua phai duge sdp
theo thit tu abce.
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~ 2, Phan I6p tuong duong

Mot s6 bai todn c6 mo6 hinh: Cho trude nhimg d6i tugng trong mot qudn thé nao dd, cdn
ldy ra nhitng d&i tuong nay va phan loai chiing. Viéc phéan loai dua vio viéc so sdnh hai
ddi tuong: ching dugce goi 1a ciing loai néu thda man nhiing diéu kién nao ddy. Tiy thudc
timg bai todn ma dinh nghia phén loai ¢é khic nhau, tuy nhién viéc phéan loai cdn phai
dam bao tinh chét tuong duong dé viéc chia 16p theo loai 12 mot phan hoach trén céc d6i
tugng (trong todn hoc, cdc 16p nay duge goi la cdc 16p tuong duong). C6 hai thao tic co
ban dé giai bai todn:

o Ldy raldn luot cdc d6i tugng trong qudn thé.
¢ Danh déu 16p twong duong cho méi déi tugng dugc 14y ra.

Thao tdc thi nhét dya vio cdc thong tin nhan biét d6i tugng trong quén thé. Thong
thuong ching dugc ti€n hanh tuin tr nhd moét s6 ky thudt tim ki€m. Thao tic thit hai dwa
vao dinh nghia phan loai dé xdc dinh 16p twong duomg cia doi tugng. Cic doi tuong da
- ddnh d4u cdn duge luu lai d€ so sdnh véi cdc d6i tuong tiép theo. Thong thudng, danh
sach 12 cong cu dé luu nhimg d6i tuong nay.

Dut day ching t6i giéi thiéu bai todn Starry Night, nguyen 1a mot dé thi Olympic
qudc t& v€ tin hoc, 1am thi du cho mé hinh vira néu.

Starry Night (fOI Setubal 1998)

Bdn d6 bau tréi sao ban dém la mét mién chit nhdt duge chia ludi toa do, trong dé tai
moi niit cia 1udi, 6 thé ¢ hodc khéng, mot ngdi sao. Cdc ngdi sao hop thanh titng chim.
MGéi chivm gém nhitng ngéi sao ké nhau theo chiéu ngang, chiéu doc va theo dudng chéo.
Mot cham khong thé la mét phdn ciia mét chivm Iom hon. |

Hai chum sao duge goi ld gidng nhau néu chiing ¢é ciing hinh dang va cing 6 luong
cde ngbi suo, khéng phu thudc vao huong cuu chiing. N6i chung, ¢6 8 hudng cho mot
chum sao nhi trong hinh vé dudt ddy:

* k * ok ok * -
* * * * * *
* * * &k & 4
* LI
* * * * k¥ * ¥*
* * * %* * *
* * * k& *

Tdm cham sao gidng nhau

Thong tin vé bdn dé bau troi duge cho bdi mdng 2 chiéu, voi 56 cot W (chiéu rong bdn
dé) va $6 dong H (chiéu cao bdn dé). Méi phén tir ciia mdng ghi nhdn trang thdéi cia nilt
lusi twong ing: ¢6 gid tri 1 néu c6 sao, c6 gid tri 0 néu trdi lui,
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Ban cdn phdi phdn 16p cdc chitm sao gibng nhau trén bdn d6 bdu tréi dd cho bang
cdch danh ddu cde ngdi sao (vi tri ¢é chit 6 1) bdng cdc chit cai thuong (26 chit cdi tiéng
Anh, tir a dén z). Cdc chim sao gidng nhau cdn duoc danh ddu bing ciing mét chit cdi,
cde chim sao khdc nhau cdn duge danh ddu bdng cdc chit cdi khde nhau.

Dit liéu vao cho trong file STARRY IN, gém 2 dong ddu ghi tuong ting chiéu rong W va
chidu cao H cia bdn dé bdu tréi. H dong tiép theo mé td hdn dé bau troi, méi dong gom
W ky tie O hode 1 (viét lién nhau)

Thi du, file STARRY.IN duwdi ddy:

23

15

100G1000000000010000000
01111100011111000101101
01000000010001000111111
006000000C101010001C1111
00000111010001000000000
00001001011111000000000
10000001000000000000000
001C0100000011111C010C000
0000100C000100010011111
00000001110101010100010
00000100110100010000000
00010001110111110000000
00100001110000000100000
00001000100001000100101
00000001110001000111000

mé td bdn dé bdu trdi ¢6 chiéu rong 23 va chiéu cao 15, voi 19 chiim sao trong hinht vé
sau:

* * *
X x & % * X k * * * * ® * *
* * * X K * * k * .
* * * * k% %k ok
x ok % * "
* * x * k % *
* *
* * * ko k * ¥ *
* * * k kK K % *
P * * * * *
* * ® * *
* * * * X k K % %
* * k * *
* * * * * *
' * * % * * * *

Két qud dua ra file STARRY OUT, gbm H dong, chita chinh bdn d6 bdu troi trong file
STARRY.IN, ngodai trir cdc chim duoc ddnh ddu nhu da@ mé td trong yéu cdu.
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Duoi ddy la mot file STARRY.OUT 6 thé ¢é ciu file STARRY IN trong thi du trén:

a000abO000C0000LO000000
Oaaaaal00ceccecc000d0dd0d
0a00000002000¢000dddddd
Q0000000020b0c000d0dddd
00000eee0c000c000000000
0000e00&a0cccecdC0000000
b000000&e0000000C00C0000
00b0£000000cececcd0ad0nn
0000£000000c000c00aaaaa
0000000ddd0c0b0c0al0fald
00000b00ddCe000e0000000
000g000ddd0ccceclQ00000
00g0000ddd000000020000C
0000R000d0000E000el0elk
0000000dAd000£000aaal0

File ndy mé td cac chim sao duge dinh dédu tuong vng véi hinh vé sau:

a a b
aaaaa cececCc e d dd d
a c c dddddd
o b a d dddd
e eaea < <
a a cccocceccg
b e
b £ cog¢coeco a
£ c o] aaaaa
ddd c b c a a
b dd c c
g ddd ccecc
q ddd a
b d £ a e b
ddd £ e e e

Gidi han kich thude:

Chiéu réng va chiéu cao cia bdn do khong qud 100, s& cdc chim sao khéng qua 500,
§6 cde chitm sao khong gidng nhau khéng qud 26 (tit a dén z), s6 cde sao trong méi chim
khong qud 160.

Trong bai todn, quin thé 1a ban d6 bdu tréi, dugce cho duéi dang mot bang bit, trong dé
bit 1 1a vi tri ¢6 sao. D6i tugng & day 12 mot chiim sao, gém mot tap hop cdc bit 1, duge
xéc dinh bang c4ch tim ki€m cdc bit ndy ké can theo 8 huong. Hai chiim sao 13 tuong
duong (giéng nhau) néu chiing nhan dugc tir nhau béi cdc phép quay 90° va phép déi
ximg truc. Viée ddnh ddu cic 16p tuong dweng duge thé hién bing viéc hién thi lai ban dé
bau trdi, trong d6 céc bit 1 duge thay bang chit cdi tuong tng véi 16p ma chim sao chifa
bit d6 thuge vao. Cic gid tri gidi han trong bai goi ¥ ¢6'thé dung mang dé hru trit di lieu.
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Dé chita ban d6 bau trdi, mét cdch thich hgp 1a ding mét mang 2 chi s6 ¢6 cic phén tir
kytuali,j], trong d6 gid tri '1' mo ta bit 1 va gid tri '0' mé6 ta bit 0. D& dé dang thay thé
céc bit 1 trong ban dé bdu trdi bing chir cai tuong ing, ta ghi nhan tai nhitng vi trf ndy s6
hiéu chiim sao ma né thudc vao. Piéu nay din dén viéc ding mot mang 2 chi s6 kiéu
nguyén templi,j1 luu lai gid tri s6 hiéu cdc chum sao tai nhitng vi tri tuong Ung (tai
nhitng vi tri khong c6 sao, temp{i,3] bang 0). Mang nay dugc xédc dinh din trong qué
trinh tim ki€ém cdc chim sao. Dé xic dinh chiim sao thudc 18p tuong duong ndo, ta ding
mang codefi] ghi nhan s6 hiéu cua ldp tuong duong chia chim sao i, gia tri nay duge
xac dinh sau khi so sdnh chim sao i vdi danh sich class luu cic 16p twong duong da
duge tim thay trude ddy. Nhim ti€t kiém khong gian Tuu trit mdi chum sao va thuan tién
cho viéc so sanh chiing, kiéu chim sao duge dinh nghia:

Type

cluster = record
num, nRow, nCol: byte;

row, col: array[l..l160] of byte;
end;

trong d6 num luu trit s6 ngdi sao trong chiim, nRow, nCol la s& dong va s6 cot cua hinh
chir nhat nho nhat chita cic ngdi sao clia chiim, row(i], col[i] la toa do dong, cot cha
ng6i sao thit i trong chum, duge ddnh lai twong doi theo hinh chit nhat (dong tir 1 theo
chiéu trén xuéng, cot tir | theo chiéu trii sang), cdc ngdi sao trong chim duogc ddnh s6 tir
1 theo thif tu tir trai sang phai vA tir trén xuéng dudi. 86 cdc chim sao (khong qua 500)
duge Iuu trong bién nCluster.

Danh sich class dugc té chic 2 mot mang, véi phan ur thudc kiéu cluster. Mbi
phén tir clia class luu chiim sao dai dién cho mét 16p tuong duong. S6 phén tif clia class
(khong qud 26) duge Tuu trong bi€n nclass.

Qua trinh x4c dinh cdc 16p tuong duong duge ti€n hanh trong qué trinh tim kiém cic
chiim sao. V&i chiim sao i tim thdy, né sé duge so sdnh vdi cdc phan tir trong danh sich
class. Néu né gidng (tuong duong) v6i class (3] thi code(i] dugc ghi nhan bang 3, trai
lai c4n thém né vao cudi danh sdch vi ghi nhan code[i] bang s6 phin tir clia danh sach
" mdi. Khi cdc chim sao duoc tim hét, két qué ddnh dadu cédc 1dp tuong duong s€ nhéan duogc
tit cdc mang templi, 3] Vi codeli]. Viéc thay cic code[i] boi cdc chit cdi twong tng
chi 1a viéc chuyén cdc s6 1, 2, 3, ... tuong tng thanh céc chit cdi 'a’, b, 'c’, ...

Chuong trinh ¢6 thé chia thanh 3 khéi, tuong tng véi 3 thi tuc:

Thil tuc ReadInp doc dit liéu tir file STARRY.IN vao cdc bién w (s6 c6t), h (s6 dong) va
ali, 3].

Thi tuc Find thuc hién qua trinh tim ki€ém cdc chiim sao va phan 16p ching. K&t qua
tim kiém duoc luu trong cdc mang temp[i, j] VA code[i].

Thil tuc WriteResult ghi két qua 1én file STARRY.QUT theo quy cdch di yéu cau.

Véi cdc thu tuc trén, ndi dung chuong trinh chinh s€ la:

ReadInp; Find; WriteResult;

Céc thl tuc ReadInp, WriteResult khong cé gi déng ban, chiing chi gém nhimmg lénh
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doc tir file va ghi 1&n file. Noi dung chii y&u clia chuo‘n-g trinh ndm & thi tuc Find. Thu tuc
nay cdn hai thao tac co ban sau:
' ¢ Lan luot 14y ra duge cdc chum sao tir ban d6 sao.
¢ V6i mbi chiim sao, cfn bigt duge né thuéce 1ép twong duong nio?

D¢ thue hién thao téc thi nhét, ta xay dung thi e

procedure Expand{u, v: byte; var x: cluster)
¢6 nhiém vu tim ki€m chiim sao x bat ddu tir vi trf i, j va xdc dinh s6 hiéu clia chiim sao
nay. Thi tuc ciing ghi nhan vao mang temp 6 hiéu ndy tai nhitng vi tri tim thdy. Th tuc
Expand dung k¥ thuat tim ki€m theo chiéu rong: Tix vi tri c6 bit 1, phat trién sang cac bit
1 ké canh (chua duoc xét) theo 8 huéng. Cic hing mang dr, dc gém 8 gid tri dugc dinh
nghia trong chuong trinh 1a 8 gid tri do 1éch theo dong, ¢ot tuong tng v6i 8 huéng di néu.

Dé thure hién thao tdc thit hai, ham

function InList(var y: cluster): byte;
duge xay dung nham trd vé chi s& ctia phén tir trong danh sich class tuong duong véi y.
Néu y khong tuong duong véi phin tir no trong class thi ham trd vé 0. Nh ham nay,
. viéc ghi nhan 16p tuong dwong cla chim sao sd hiéu i s& dugc ti€n hanh bing viéc gan
code[i] mdt gid tri nhu 43 trinh bay.

Ham InList dugc thuc hién nhés thuat todn tim ki€m tudn tu. Viéc so sanh hai déi
tuong dua vao ham légic Equiv(var x, y: cluster). Him nay tra vé True nfu x vl y
la twong duong va trad v€ Falsae néu trdi lai. Viéc kiém tra tinh twong dwong dua vao dinh
nghia cho trong bai todn: Hai chiim sao la twong duong (gifng nhau) néu chiing nhan
duge tir nhau bang mot s& phép bién doi 14y tir phép quay 90° va ddi ximg qua truc. Vi thé
cdc thl tuc Rot(var x: cluster), quay x mdt géc 90°, sym(var x: cluster), dGi
xling x qua truc va ham Idgic same (var x, y: cluster), kiém tra tinh tring khit clia x
va vy, dugc x4y dung nhu nhitng thu vién dé phuc vu him Equiv. V& chi tiét, cdc ban cé
thé xem thém céc chd thich trong chuong trinh.

Program StarryNight:

Type
cluster = record
num, nRow, nCol: byte;
row, col: array[l..160) of byte;
and; '
direc = array[l..8] of integer;
Const
InpName = 'STARRY.IN';
OutName = 'STARRY.OUT';

dr: diree = (0, -1, -1, -1, O, 1, 1, 1):
de: dirge = (1, 1, o0, -1, -1, -1, 0, 1}):
ch: array([l..26] of char = 'abedefghijklmnopgrstuvwxyz';

Var :

a: arrayf[0..101, 0..101] of char;

temp: array{l..100, 1..100] of integer;
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class: array[l..26] of cluster;
code: array[l..500] of byte;
w, h, nClass: byte;

nCluster: integer;

f: text;

procedure Sym{var x: cluster);
(lay dsi xing x qua true gira, k&t qua tra vé x|
var i: byte;
begin
with x do
for i := 1 to num do colfi] := nCol+l-col[i]:;
end;

procedure Rot({var x: cluster};:
{quay x mot géc 90°, k&t qua tra vé x}
var i, t: byte;

begin
with x do
begin
for i := 1 to num de
begin
t := row[i];
row[i] := nCol+l-col[il:
col[i} := t;
end;
t := nRow; nRow := nCol; nCel := t;
and;
end;

functicn Same{var x, y: cluster): boolean;
{1rd vé True néu x v y triing khit}
var i, Jj: byte;

b: array[l..100, 1..100] of boolean;

begin
FillChar{b, SizeOQf(b), false);
with x do
for i := 1 to num do b[rdw[i], coll[i]] := true;
with y deo
for i := 1 to num do

if not bl[row[i], ¢co0lf{i]] then
begin
Same := false; exit;
and ;
Same := trua;

and;
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function Equiv{var x, y: cluster): boolean;
{trd vé True néu x tuong duong y} )
var i: byte;
begin
for i := 1 to 4 do {thir cic phép quay |
begin
if Same(x, y) then
begin
Equiv := true; exit;
end;
Rot(y)
end;
Sym(y) {18y déi ximg }
for i := 1 to 4 do (thir cdc phép quay}
begin
if Same(x, y) then
begin
Equiv := true; exit;
end;
Rot(y);
end;
Ecquiv := false;
end;

procedure ReadInp:
{doc dif liéu tir file input)
var i, 3j: byte;
g: string;
begin
FillChar{a, 8izaOf(a), '0'};
Assign(f, InpName); Reset(f);
Readln(f, w); Readln(f, h);
for i := 1 to h do
bagin
Readln {f, s);
for j := 1 to w do a[i, j} := s[3j]:
end;
Close(£f) ;
end;

procedure Expand{u, v: byte; var x: cluster}:
{tim kiém theo chidu rong bit ddu tir u, v, k&t qua tra vé x)
var i, k, uu, vv, imin, jmin, imax, jmax: byte;

begin
Inc(nCluster) ; {ghi nh4n s8 chim sao}
with x do {ghi nhan k&t qua vao x}

begin
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num := 0; 1 := 1;

row[num] := u; col[num] := wv;
imin := u; imax := u;

tl

jmin v; jmax := v;

while num >= i do

{bat ddu tim ki€m )}
Inc({num); temp[u, v] := ncluster;

{vong lap tim ki€ém theo chiéu rong)

bagin
u = rowl[i]l; v = col[i}; Inc{i);
for k =1 to 8 do
begin

un = u+dr[k]; vv := v+del[k]:

if (afuu, vv] = '1'} and {temp[uu, vv] = 0)

begin

Inc{num); temp[uu, vv] := nCluster;

row[num] := uu; ceol[num] :=

vv; |

if imin > uwu then imin := uu;

fl

if imax < uu then imax

if jmin > wvv then jmin

uu ;s

LA

if jmax < vv then jmax := vv;

end;

end;
and;
nRow := imax-imin+l; nCol := jmax—jmin+l;
for k := 1 to num do  {chuyén cic toa d0 sang tuong doi}
kbegin :

rowlk] = rowl[k]l-imin+l;

coll[k] := cel[k]-jmin+l;
end;

aend;

end;

function InList{var y: cluster}: byte;

{tra vé vi tri trong danh sdch ma y tuang duong, néu khéng thay tra vé 0}

var k: byte;
x: cluster;

bagin
for k := 1 to nClass do
begin
X := class[k};

if x.num = y.num then

if (x.nRow = y.nRow) and (x.nCol
(x.nCol ¥.nRow) and (x.nRow

if Equiv{x, y) then

begin
InList := k; exit;
end;
end;

y.nCol) or
y.nCeol}) then

then

{tim thdy y trong danh sich tai vitri k}
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InList := 0; |khong tim thdy y}
end;

procedure Find;
{xdc dinh va phan loai cdc chilm sao}
var i, j, k: byte;

x: cluster;

begin
FillChar (temp, SizeOf (temp), 0):
nClass := 0; nCluster := 0;
for i := 1 to h do {vong lap tim ki€m céc chim sao}
for 3 := 1 to w do
if {(af[i, 3] = 'Ll'} and (temp[i, 3] = 0} then
begin
Expand{i, j, x): {tim thiy chiim sao x}
k = InList(x); [ so sdnh x vdi danh séch}
if k = 0 then {khong thay phan tir tvong duong véi x |
begin {ndi x vao cudi danh sach}
Inc(nClass) ;
class[nClass] := x;:
kX := nClass;
end; _
code[nCluster] := k; {ghinhan 1ép tuong duong cho x|
end;
and;

pProcedure WriteResult;
{ ghi ket qua |én file output theo quy cich yéu cdu}
var i, j: byte;

begin
Assign{f, OutName); Rewrite{f);
for i := 1 to h do
kagin
for j := 1 to w do

if temp[i, j] = 0 then Write(f, '0')
else Write(f, chlcode[temp[i, 3]]1):
Writeln (£} ; '
end;
Close(£f) ;
aend;

Begin
ReadInp; Find; WriteResult,
End.
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Ban c6 thé thir 1ai chuong trinh trén véi thi du da cho trong d4u bai. Chad ¥ ring, két qua
ctia bai todn ¢6 thé sai khdc mot hodn vi trén tap chit cdi dénh dan. Trong chuong trinh,
tap nay cho boi hang mang ky tr:

ch: array[l..26] of char = ‘'abedefghijklmnopgrstuvwxyz’;
trong d6 cdc chit cdi duge xép theo thit tu tr nhién. Ban c6 thé thay déi thi ty nay va thix
- chay lai chuong trinh. '

Vidn dé danh cho bgn. Hay viét lai chuong trinh trén sao cho méi l4n chay lai (trén
cung mot b6 dit li¢u), chuong trinh lai cho nhitng két qua sai khac nhau mét hodn vi trén
tap chit cai danh dau.
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3. Tim day bién déi

Trong nhigu bai todn, cin tim mot ddy bién déi dé dua mot cdu hinh tir trang thdi nay
sang trang thii khdc. Mic dii day bién déi duge tao tirmot s6 hitu han cac phép bién déi,
nhung t3 hop cia chiing lai khé phitc tap. Néi chung, viée duyét tat ca cdc day bién déi dé
- kiém tra céc trang théi tuong dng ctia c&u hinh 1a khong kha thi, mic dit y tuéng nay 1a tu
nhién va don gian. Tuy nhién trong mot s& trudng hop dic biét, do tinh don gidn cha cic
phép bi€én d6i ma s cdc ddy tao nén tir chiing 12 hitu han va cé thé thire hién duge y tudng
nay. :

Mot trong cac tinh chit quy bdu cdn khai thac cha cdc phép bién ddi 1a tinh giao hodn
va tinh liy ding. Tinh giao hoan cho phép dén cic phép bién déi gidng nhau trong day
thanh mot cum, va tinh liy dang 1am cho méi phép bién ddi chi can xuit hién trong diy
mot s6 hitu han 1dn. Goi p,, p, ..., p, 12 cdc phép bién déi nhu thé, twong tng vdi céc s6
mil lily déng 13 k,, ky, ..., k, (nghia 13 thuc hién k, 14n lién tiép p, ta lai duoc phép dong
nhat). Khi d6 moi diy bién d8i déu cé thé biéu dién dudi dang mot bod ¢é thit tr gdm n
thanh phin nhan gid tri nguyén:

(m,, m,, ..., m,} _ ]
voi 0 <m,; <k-1 (i=1, 2, .., n). B6 trén biéu dién diy bién déi trong dé p, dugce goi m, lan.

S6 day bién ddi vi thé khong vuot qud gid tri clia tich kk....k,. Viéc duyét tat ca cic bo da
" néu 1a ¢6 thé thue hién duoc véi nhitng gidi han kich thude thich hop.

Dé 1am thi duy, duéi day chiing t6i gii thiéu bai todn vé nhitng chiée déng hé (Clocks),

mdt dé thi Olympic quéc t€ khdc vé Tin hoc,

Clocks (101 Stockholm 1994)

Trén hink 1 trinh bay 3 x3 chiéc dong hé cé mot kim, 6 thé van dé duoe mot trong bén
trang thdi: 12 gid, 3 gio, 6 giova 9 gio. C6 9 phép bién doi duge danh sé vy 1 dén 9 tdc
déng tuonyg 1ing lén cdc dong hé thudc mién duoc 16 dam trén hinh 2, trong dé kim cua
mdi dong ho duoc vin di mér gée 90 dg theo nguoc chiéu liong gide. Vdn dé la can tim
mot ddy ngdn nhdt tix 9 phép bién dsi da cho dé duu ¢d 9 dong hé tit mot trang thdi ban
dau cho trude vé trang thdi tdt cd déng hé déu chi 12 gio.

Di liéu vao duoc doc i file vin bdn 6 tén ld INPUTTXT gom 9 s6 ghi nhdn trang
thai kim ctia méi déng hé twong ving: 0 = 12 gig, 1 = 3 gio, 2 = 6 gid, 3 = 9 gio. Chdng
han hinh 1 14 file ¢6 dang:

3390

22 2
212

Dit liéu ra cdn ghi lén file vén bdn tén la OUTPUT TXI ddy ngdn nhdt cdc phép bién
déi dé duwa cdc dong ho tx trang thdi ban ddu vé trung thdi két thiic, Chdng han véi file
trén, két qud sé'la.:

5B4 89
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®\

ORIX0

W
®/

Hinh 1 Hinh 2

(000

Trude hét nhéan xét riang céc bién déi da cho giao hodn duge v6i nhau va ¢6 s6 mil lay
dang 1a 4. Tr ddy, theo nhu cdch da trinh bay, ¢6 thé bi¢u dién mot day bien déi nhu 1a
mot chinh hop lap chdp 9 cha 4 gia tri 0, 1, 2, 3:

b[1l],b[2],...,b[9]
trong dé b[i] (lay gid tri trong tap 0, 1,2, 3) 1a s6 ldn xudt hién clia phép bién ddi i trong
day. Mat khic c¢6 thé chitng minh duogc trong bai todn nay, moi day bién déi déu dugc
biéu dién duy nhat qua dang trén va vét can cdc trang thai ctia cac dong hé. S6 lugng clia
chiing bang 4’ = 262144, 1a hoan toan kha thi cho viéc duyét toan bo vGi nhitng may tinh
thong thudng hién thoi. Nhu thé, voi bat ky trang thdi ban ddu nao cho trude clia cac dong
hé, ta déu tim dugce day bién déi dé dua cadc ddng ho vé trang théi két thic. Cha y rédng voi
cach biéu dién da néu, s6 cdc phép bién dbi trong day tim dugc cling dong thai thda man
la it nhat.

Panh s cac déng ho tir 1 dén 9 theo chiéu tir trai sang phai va tir trén xuéng dudi. Khi
d6 mdi trang théi s€ dugc t6 chie nhu 1a mot xau ky tr s do dai 9, trong d6 s[i] ghi nhan
trang thai cta dong hé i. Trang thai ban ddu cla cdc dong ho dugc luu tai bi€n xau
start. Trang thdi két thic clia cac dong hd duoc biéu dién bdi hing X4u finish gém 9
chit s6 0. M&i phép bién ddi ciing dugc biéu dién biang mot xau, trong d6 mdi ky tu ghi
nhén s& hiéu ctia ddng hd bi su tic dong ctia phép bien ddi nay. Cac phép bi€n déi dugc t8
chitc dudi dang hang mang xau act gdm 9 phan tir, trong d6 act[3] la phép bi€n ddi s¢
hiéu 3.

Viéc duyét cac day b[1], b[2], ..., b[9] dugc thuc hién gidng nhu mot su liét ke céc
s6 gém 9 chit s6 trong hé dém 4 theo thit ty tang dan. Cd mdi day nhan dugc, day bién doi
tuong ng vdi né lai duge ap dung cho céac ddng hd dé nhan duge mot trang thai méi. Qua
trinh duyét hoan thanh khi nhan dugc trang thdi két thiic cua cac dong ho. Khi do day
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bién doi cudi ciing s& 1a két qua cta bai todn. Gia sit Generate (s) 12 thi tuc sinh diy
bi€n doi ké tiép, dp dung didy nay cho trang thdi s dé nhan dugce frang thdi méi, sau dé ra
lai trang thdi mé&i vé s (s 12 tham bién). Khi d6 qud trinh tim ki€ém day bién ddi ¢6 thé mo
ta nhir sau:

{ khoi tao diy b[i] bang o (diy ban dau))
{khdi gin s bing start}

while {s khic finish] do Generate(s);
{duara diy dayb[i]}

Chuong trinh dudi day giai bai todn dd néu. Tuy nhién, dé minh hoa 1di giai, ching téi
khong t6 chic khuon dang vao/ra file nhu ddu bai yéu cdu ma thé hién ching qua nhiing
hinh 4dnh trén méan hinh d6 hoa. Viéc nhap trang thai ban diu dugc tién hanh tir ban phim
nhd viéc nhap mét xau 9 chir s6 trong pham vi tir O dén 3 (hoac nhap xau rong dé sinh
ngiu nhién). K&t qua dugc bidu dién bang hinh anh chuyén dong kim ciia cic déng hé
tuong ung véi dily ciac bign déi tim dugc. Chuong trinh dugc t6 chic lap lai véi nhimg
trang thdi ban ddu khédc nhau va két thic khi &n phim Esc. Chuong trinh chay trong ché do
graph, ¢é dung cdc font chir vecto, vi thé phai dam bao cé cic file GRAPH.TPU, * BGI va
* CHR. Nbi dung cua chuong trinh, ngoai nhiém vu chi y&u Ia tim day bién déi, con cé
mot s8 thi tue vd haim phuc vu cho cic thao tac d6 hoa. Khong k¢ céc thu tuc khoi dong
- vi déng d6 hoa, chuong trinh ¢6 nhitng thi tuc co ban sau:

¢ Thil tuc ReadInp, nhip trang thai ban ddu theo quy cdch da trinh bay.

e Thil tuc brawBack, v& nén man hinh, mé ta trang thai ban diu cua cdc dong ho.

s Thi tuc Find, 13 thi tuc chil yéu, thuc hién viéc tim kiém day bi€n déi theo mo
hinh di néu.

¢ Thil tuc Display, thuc hién viéc chuyén dong cdc kim déng hé theo day bién déi
da tim.

Nhu vay, qud trinh tim diy bién déi dé dua céc dong hé vé trang thai két thiic cho méi
lin dua vao trang thai ban ddu va minh hoa diy bign déi tim dugc qua chuyén dong kim
clia cdc dong hé s& dugce thue hién boi cic 101 goi:

ReadInp;
DrawBack ;
Find;
Display;

Céc thi tuc va ham dudi day duoc xay dung trong chuong trinh dé phuc vu cdc thi tuc
da néu:
¢ Thil tuc DrawClock (i, t}, védéng hé sd hi¢u i dang & trang thai . Thi tuc nay
duoc goi trong DrawBack.
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Ham status (s, m), tra vé trang thii méi cia cdc déng ho khi d4p dung phép bién
doi m cho trang théi hién thdi s. Him nay dugc goi trong thil tuc Generate.

Thil tuc Generate(s) sinh diy bién déi k€ tiép, 4p dung diy nay cho trang thdi
hién thoi s va tra vé cho s trang thdi méi. Thi tuc nay duogc goi trong thi tuc
Find. _

Thil e Change (s, m), thue hién viéc chuyén dong kim cta cic déng hé khi dp
dung phép bién ddi n vao trang thii s hién thai. Thi tuc nay duge goi trong thu tuc
Display.

Ve chi ti€t cdc ban xem thém cdc chi thich trong chuong trinh va c6 thé thay déi lai
theo ¥ muén.

Program Clocks;

Uses CRT, GRAPH;
Type
st5 = stringl[5); (ki€u mo ta phép bién ddi}
st% = string[9]: ({kifu mo ta trang thdi cdc ddng hé}
Const
r = 50; {bdn kinh déng hd}
dist = 10; {khodng cich gilra cdc ddng hé
x0 = 60; {toa do tam dong hd thit nhat )
y0 = 60Q;
pil = pi; {goc kim vi tri 9 gio (trang thdi 3)}
piz = pil/2; [g6c kim vi tri 12 pidy (trang thdi O))
pi3 2 = 3*pi2; {g6c kim vi tri 6 gi& (trang théi 2)}
{0: géc kim vi tri 3 gid (trang thdi 1)}
pi30 = pil/30; {budc dich chuyén clia kim}
{cic gdc kim Gng véi cdc irang thai}
angl: array['0'..'3'] of real = (pi2, 0, pi3 2, pil};
{cde phép bién doi)
act: array[l..9] of stb = ('1245', '123', '2356', '147', '24568",
1369, '4578', '789', '5689');
finish = '000000000"; {trang thdi két thic cda cde déng hé}
var
start: st9; {trang thdi ban dfu cla cdc déng hd}

b: array[l..9] of byte; {ddybiéndéi}

ch:

char;

function DetectInit(path: string): integer;

var drive, mode : integer;
begin
drive := 0;

InitGraph{drive,; mode, path);
DetectInit := GraphResult;

end;



248 Chicong 7. Mot s6' thi du

procedure ReadInp;

{nhap trang thidi ban ddu cla cdc ddng hd}

var i: byte:

begin
Write('Cho trang thai ban dauw (neu rong la ngau nhien): ') ;
Readln(start) ; .

if start = '' then
begin
Randomize;
for i =1 to 8 do
start := start+Chr (Random(4})+48) ;
end else
for i := 1 to 9 do
if not (start[i] in ['0'..'3']} then
begin
Writeln({'Can vac mot chuoci 9 ky tu lay tu cac chu so 0..3");
Write('An phim Enter de ket thuc...');
Readln; CloseGraph; Halt:
end;
ClearDevice;

end;

procedure DrawClock(i: byte; t: char}:
{v& ddng hé sd hiéu 1, trang théi t]
var cot, dong: byte;

d, x, y, x1, yl: integer;

begin
Dec (i} ;
cot := i mod 3; dong := i div 3;
d := 2*r+dist;
x = x0+cot*d;
v = yO0+dong*d;

Circle(x, y, r);
case t of

'0': begin x1 := x; yl := y-r; end;

'i1': begin x1 := x+r; yl := y; end;

'2': begin x1 := x; yl := y+r; end;

'3': begin x1 = x-r; ¥l := y; end;
end;

Line(x, y, x1, yl};,
end;

procedure DrawBack;

[v& nén man hinh, bi¢u dién trang thii ban ddu cha véc déng hé)
var i, j, k: byte;

begin
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for 1 := 1 to 9 do DrawClock{i, start([i]):
SetTextStyle(GothicFont, HorizDir, 6);
OutTextXy¥ (400, 30, 'CLOCKS'");
SetTextStyle(TriplexFont, HorizDir, 2};
CutTextXyY {405, 85, 'th'};

SetTextStyle (TriplexFont, HorizDir, 3);

OcutTextXY (360, 100,
CutTextXY {46G, 130,

'S ICI - Steckholm');
'‘Sweden') ;

SetTextStyle (SmallFont, HorizDir, 6);

OutTextXY (39C, 220,
k := 0;

for i := 1 to 3 do
for 3 =1 te 3 do
begin
Inc (k) ;
CutTextXY {450+ (]
end;
end;

function Status(s: st%

[tra lai trang théi cac déng ho khi 4p dung phép bién déi m cho trang thii s

var i, 3j: byte;
p: st5;
begin
p := act[m];

'Trang thai ban dau:'}:

-1) %20, 250+ (i-1)*20, startfk]}:

; m: byte): st9;

fer i := 1 to Length(p) do

begin
3 := Ord{plil])-48;
s[3] := Suce(s[il)

Fl

if s[§] = '4' then s[j] := '0';

end;
Status = 87
end;

procedure GCenerate{var s: st9%9);
i sinh dity bién déi k& 1i€p dé thay doi trang (héi s}

var i: byte;
begin

i =9;

while (i > 0) and (b[i] = 3} do

begin

s := Status(s, 1i):

b[i] := 07
Dec (i) ;
end;
if i > 0 then
begin
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s = Status(s, i);
Inc{b[i]) ;
end;

end;

procedure Find;
{tim day bién ddi}

var i: byte;
s: st9;
begin
for i := 1 to 9 do b[i] :=
s = start; '

0;

while s <> finish do Generatel(s):

end;

procedure Change{var s:

s£9; m:

byte) ;

{ v& chuyén déng kim cdc déng hé khi 4p dung phép bién déi m cho trang thdi s}

integer;

{chon mdu xém dam cho cdc ddng hd bi bien déi}
| v& va 10 cdc dong hé bi bign ddi}

{114 s6 hiéu déng hs bi bign déi}

{t 1a trang thai cha ddng hd i}

= i div 3;

var i, 3, k, dong, cot: byte;
t: char;
p: s8th;
g0, g: array[l..5] of real;
X, ¥, ¢, d, x1, yl:
begin
SetFillStyle(SolidFil]l, B} ;
SetWriteMode (XORPut) ;
P := actim];
for j := 1 to Length(p) do
begin
i := Ord{p[j])-48;
t = s[i];
g0[3j] := angl[t];
Dac (i} ;
cot := 1 mocd 3; dong
d = 2*r+dist;
x = x0+cot*d;
y := yO+dong*d;

FillEllipse(x, y, r, r};

case t of

'0': begin x1 :=

'l': begin x1 :=

'2': begin @ xl1 =

'3': begin x1 :=
end;

Line(x, vy, x1, y1);

end;
g = gl;
for k := 1 to 15 do

{t6 déng hd i}

Xx; ¥l := y-r; end;
x+r; yl := y; end;
x; ¥yl := y+r; end;
x~r; ¥yl := y; end;

{vE@ kim déng hé i}

{v& chuyén dong kim cla cdc déng hé )
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begin
for 3 := 1 to Length{p} do {xGa kim cha cdc ddng hd & vi (i ¢l
begin
i := Ord(pl[3])-48; {i 14 50 higu déng hé )
Dec{i) ;
cot := i med 3; dong := i div 3;
d := 2*r+dist;
x := xQ+cot*d;
y = yO+dong*d;
e := Round(x+r*Cos{g[3]}):
d := Round{y-r*Sin{gl[jl}}:
Line(x, v, <, 4); [ xoa kim déng ha 1)
end;

for j := 1 to Length{p) do {v@ kim eha cde déng hd i vi tri méi ]

begin
i = Qrdlpl(3j])-48; {i 1 s6 hien déng hé )
Dec (i) ;
cot := i mod 3; dong := i div 3;
d := 2*r+dist;
x := x0+cot*d;

y := y0+dong*d;
glil = gli]l-pi30;

¢ := Round(x+r*Cos{gl[jl})
d := Round({y-r*Sin{(gl[jl}))} .’
Line(x, ¥, c, d}; {¥& kim dong hé 1}
end;
Delay (100} ;
end; [ k&l thic chuyén dong kim}
" SetWriteMode (CopyPut) ;
s := Status(s, m}; {cap nhat trang thdi méi cira cde déng ho)
SetFillStyle (SolidFill, 0); {chon lai mau nén cho cic dong ho bi bidn doi)
for j := 1 to Length(p} do {va v¥ lai cde ddng hd nay )
begin
i = Ordip(jl)-48;
t = s[i];
Dec{i) ;

cot := i mod 3; dong := i diwv 3;
d 2*rt+dist;
x x0+cot*d;

y := y0+dong*d;

FillEllipse(x, y, r, I};
Circlel(x, ¥y, T):
case t of
'0': begin x1 := x; yl := y-r; end;

'*1': begin x1 x+r; Y1 := y; end;
127 begin x1 := x; yl := y+r; end;

'3': begin x1 := x~-r; yl :=y; end;
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end;
Line(x, vy, x1, yl1);
end;
end;

procedure Display;
{vé chuyén dong kim ctia cic déng hé tuong tmg véi diy bién déi tim dugc)
var i, j, k: byte;

st: string;

s: st9;
begin
MoveTo (0, 400); OutText('Bat dau bien doi: ') ;
s := start; k := 0;
for i := 1 to 9 do
begin
Inci{k, b[i]) -
for 3 := 1 to b[i] do
begin

OutText (chr(i+48)) ;
Change (s, 1i);
Delay (100) ;
end;
aend;
Str{k, st):
OutText{' ('+st+' buoc)');
OutTextXY (0, Get¥+20, 'An mot phim de tiep tuc, Esc de ra...');
<h := ReadKey;
ClearDevice;
end ;

Begin
if DetectInit('C:\TP\BGI') <> 0 then
begin
Write('Loi do hoa! An phim Enter de ket thuc...');
Readln; Halt;
end;
DirectVideo := false;
repeat
ReadInp;
DrawBack ;
Find;
Display:
until ch = #27;
CloseGraph;
End.
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Ban c6 thé thir chuong trinh vira viét véi nhimg trang thdi ban dau khdc nhau cua céc
déng hé. Viéc minh hoa ddy bién ddi tim dugc biang céc chuyén dong kim ciia cdc dong
hé 12 mot su kiém nghiém két qua: Sau tic dong cha diy bién ddi duoc tm, tt ca cic kim
clia cdc déng hé déu chi 12 gid.

Vin dé danh cho ben. Hiy viét mot chuong trinh giai bai toan tuong tu dudi day:

C6 9 van phong (danh s& v 1 dén 9) da diwoe quét voi véi mdu trdng, xanh hodc vang.
C6 9 rébér (danh 6 tiy | dén 9) phu trdch viée quét voi cde phong. Méi robot chi quét véi
mot s6 phong nhdt dinh. Viée quét voi dwoe thue hién nho mét chiong trinh cai sdn theo
qui tdc:

- Néu phong dang c6 mdu trdng thi quét mau xanh.

- Néu phong dang ¢6 mau xanh thi quét mdu vang.

- Néu phong dang ¢6 mdu vang thi quét mdu trang.

Cdn phdi goi lin liwgt mét s6 cdc rébot ra quét voéi (moi lan mot robot, mot rébot <6
thé goi nhiéu ldn va ¢é thé cé rébot khéng ditge got. Robot ditge goi sé quét voi tdt cd cde
phong ma né phu trach) dé cudi cing cde phong déu o6 mdu trang. Hay tim mot phicong
@n nhie vay sao cho ligng voi phdi quét 1 it nhdt. Gid thiét rdng luong voi cho méi lieot
guét déi voi cdc phong la nhu nhau.

Dit liéu: Doc tir file vin bdn ROBOT INP gom cdc dong:

- O dong ddu, méi dong mé td danh sdch cdc phong dwoc quét voi bot mét rébot
theo. thit i tiv rébot 1 dén robot 9. Méi dong niue vdy gom cde s6 hiéu phong viér sdt
rhaw. Chdng han dong thir 2 ¢6 noi dung:

3578
mé td robot 2 phu trdch viée quét voi cde phong 3.5,7, 8.

- Dong cudi mé td mdu véi ban ddu ciia cicphong. Dong gom 9 ky tie viér sat
nhau, ky tie thit i bidu dién méu véi ctia phong i véi quy wdc: Ky teT chi mdu trdang, k§ 1t
X chi mdu xanh, ky e V. .chi mdu vang.

Két qud: Puu ra file vin bdn ROBOT .QUT gom mot dong duci dung:

- Néu khong 6 phuong an thi ghi mot chit s6 0.

-Trai lai ghi ddy thir tie cde rébot duoe goi {cde s6 hiéu rébot viét sat rthau ).
Thidu:

ROBOT . INP ROBOT.OQUT
159 2455688
123
357
147

369
456
789
258
HKVXVXVTXT
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4. K¥ thuat d¢ quy

Kha ning dé quy ciia ngon ngit 1a mot diém manh ma ngudi lap trinh cin khai thdc.
Mic dir trong mét s6 tinh hudng, viec cai dat de quy 10 ra kém hiéu qua trong viéc su
dung cdc tai nguyén nhy b nhd, thdi gian (chéng han viee tinh cdce s6 hang coa daiy
Fibonaci ma cudn sdch nay di ban dén trong chuong CHUONG TRINH CON, muc 6),
nhung trong moét sé tinh huong khic, viec cai dat de quy lai t6 ra rit hicu qua, dac biet
trong viée ti€t ki¢m cong siic lap trinh (ching han 1o gidi bai todn Thép Ha noi trong
cung chuong di din). Khéo ding dé quy, ban c6 thé tan dung duge cich gidi quy nap
trong todn hoc dé cai dat nhiing chuong trinh bang mot 1di gidi dé quy don gian, ma néu
khong ding né, ban s& (dn rat nhiéu cong suc. Hign nay, c6 réat nhiéu giai thuat duge cai
dat bang dé quy nhu quick-sort, quay lui, tim kiém theo chidyu s, ... Mot sé hinh vé mj
cudn sich nay da gidi thieu trong phan unit GRAPH (chuong MOT SO UNIT CHUKN),
nhir cay Pythagor, céc duong Hilbert, Sierpinski, ..., néu khong duoc thue hien de quy thi
chac chin sé rdt phic tap, '

D¢ thiét k& mot chuong trinh dé quy, vé mat todn hoc, ban phai ¢6 mot 1di gidi quy nap.
Can e vao 101 giai nay, chuong trinh phai xay dung nhimg chuong trinh con dé quy tuong
tng. Cic chuong trinh con dé quy c6 thé goi chinh ching hogc goi 14n nhau nhiéu lan véi
nhing gia (ri tham sé (hich hop. Vi thé viée 8 chiic cic tham s6 cho céc chuong trinh con
nay 1a mot k¥ thuit quan trong. Thong thudng cdc tham so dugc t6 chic dua vio cdc
thong tin xdc dinh dei tuong duoc dé quy. Khéo chon céc thong tin nay, 16i gidi d¢ quy sé
sang sua va hiéu qui. Cin chu ¥ céc tham s& truyén theo tri s& kéo theo viéc cap phat
stack ty 1¢ v6i d6 sau cha 15 goi, cdn cde tham s6 truyén theo bicn s& gay ra céc hieu (ng
I¢ (xem muyc 4. chuong CHUGNG TRINH CON).

Du6i day chiing toi gisi thiéu mét dé thi qude gia chon hoc sinh gioi phé théng mon
Tin hoc (bang B - 1995) dé 1am thi du:

Cho ban covuéng nxn 6, trong dé ¢6 mgt 6 bi loat bd. Cdn plii kin ban co bang cdc

thanh chit L, méi thanh dét lén ban ¢o S€ phtt kine 3 6 vudng ciiu ban co (xem hinh vé diegi

day):
17272
T3] x|2
En aase
SARAEAEN
Thanli chir L Ban cod x4 bi loui bo 6 dong 2 ¢or 3

(06 ddu x) duoe phii béi S thanh chiv ],
dinh sd'la 1,2, 3,4, 5

Gidi hai todn trén véi n 6 dang 2*, 1 sk <7.
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Yéu cdau. Dii liéu doc ux file vin ban 6 tén LINP gém 2 dong: Dong ddu ghi gid tri k,
dong sau ghi 2 gid tri w, v (cach nhau it nhdt mét ddau tréing) la toa dé dong, oot ciia 6 bi
loai bo. Két qud ghi ru file van bdn 6 tén L.OUT mot cach phi ban «& dudi dung bdng s6

¢8 cdu tritc: MSi dong cia file ghi chi s6 cua cde thanh chit L plii cde 6 trong dong ticong
itng ctia ban o, trong dé 6 bi loai dioc danh ddu bdi 6 0. Cde s6 trong mébi dong ditov
ghi cach nhau it nhar mot dau trdanyg. Trong thi du trén, bdng két qud 6 dang:

1 1 2 2

1
4
4

oW w

c 2
3 5
5 5

(so vai nguyén vin clta dé k < 5, chiing toi ¢6 ting kich thude k £ 7 ma khong anh huong
dén 181 gidi va thay déi chit it quy cdch vao ra d€ tién cho viéc test chuong trinh).

Pay 1a mot bai todn ¢6 101 giadi quy nap rat don gian. Tuy nhién, viéc cai dat né bang
mot thu tuc dé quy doi hoi ¢é mét sy phan tich k¥ cang. Viéc quy nap duoc tién hanh theo
kich thudc k clia bang (dé (ién, ta quy uée goi bang kich thude k 1a bang 2°x2%). C6 the
bat ddu tir k = 0 (bang 1x1) véi thao tic rong (khong lam gi ca). Gid thiét viéc phu da
~duge gidi quyét vdi cac bang kich thude k-1, khi dé viéc phi bang kich thude k duoc tién
hanh nhu sau:

s Chia bang hién hanh thanh 4 bang con kich thudc k-1 twong tng nam & 4 goc.

e Xic dinh xem 6 loai bo (u, v) thudc gée nao thi thue hién phu bang con & géc do.

e Trong 4 6 giita bang cé 1 6 bi loai do di duoc pha, phi nét 3 6 con lai bang mot
thanh chit L.

e Mai trong s6 cdc bang con con lai déu ¢6 1 0 bi loai do da duge phu. Tién hanh
pht nét cdc bang nay.

Dé chita két qua, mot cach thich hop 1a ding méang 2 chiéu afi, 3] trong dé moi phan
tir ghi nhan 6 tuong ting trong mdi 0 ctia bang. Vi moi 14n bang chia 4, gid tri k giam di |
don vi nén céc 56 2°, 2, 2%, .., 2 (k < 7) s& luén duge goi dén. B¢ do phai tinh lai, cdc s6
nay duge luu trong mot hing mang two[i],0<1<7:-

two: array[0..7] of integer = (1, 2, 4, 8, 16, 32, 64, 128} ;

Cic géc phan e cua bang durge ddnh sd tir 0 dén 3 theo hinh vé sau:

013
1|2

Lay vi tri 0 1am goc, vi tri cdc géc duoe tinh nho vige dich chuyén 1 don vi theo dong
hoac cot. Céc gid tri nay duge luu trong céc hang mang dx[i] (do dich dong), dy[i] (do
dich c6t), 0 €1 < 3:

dx: array(0..3] of integer = (0, 1, 1, 0);

dy: array{0..3] of integer = (¢, 0, 1, 1);

Dé 16 chitc 10 giai dé quy twong tng véi mot bang, cdn phai biét cic thong tin sau:

s Kich thudce ciia bang.
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e Vitrcha bang.
e Vitricia 6 biloai.
tir d6 goi ¥ viée xay dung thi tuc dé quy:
procedure Over(size, x, y, u, v: integer):
thyc hién viéc phu bang v6i cic tham s6: size - kich thudc bang, x, vy - toa do dong, cot
goc trén trdi cha bang va u, v - toa d6 dong, cot o bi loai thude bang.
Noi dung cua thi tuc over dugc xay dyng theo cdc bude di phit biéu trong 151 giai quy
nap. Chiing chi dugc thuc hién khi size > 0;
* Xac dinh vi uf gitta bang. Vi tri nay dugc chon 1 6 géc duéi phai clia géc phén tu
56 higu 0. Toa dé xe, ye clia né duge tinh theo céng thic xc = two[size-1]+x-1,
ye = two[size-1]+y-1.
+ Xadc dinh géc phin tr chda 6 bi loai u, v bang viéc so sdnh u, v véi xe, ve:
u=xe,v<ye — u, vthude goc 0,
u < xe, v>ye = u,vthudc goc 1,
u>xe, v<ye — u,vthude géc 2,
u>xe,v>ye = u,vthudc goc 3.
* Toa do 4 6 giita bang tuong dng v6i 4 géc phin tr i duge tinh tir xe, ye 13
xctdx[i], yo+dy(i],0 <1 <3,
¢ Toa d6 4.6 gdéc trén trdl tuong tng véi 4 géc phin tr i duoc tinh tir x, v 12
x+dx[i]*two[size-1], y+dy[i]*two{size-1]1,0<1i <3,
e Goi s 1a s6 hi¢u géc phdn tr chia 6 u, v. Viée phil géc phin tu nay duoe thuce hién
bﬁng |1s]] g0i0ver(size~1, X+dx([s]*two[size-1]}, y+dy([s]*twol[size-1],
u, v}i.
e Viéc phli 3 0 gifta con lai duge thue hién bing cdc phép gdn chi s6 count clia
thanh L hién tai (chi s6 nay dirge khot dong 0, trude méi lic gdn, né duge ting lén
1} cho alxc+dx[t], ye+dy[t]] v6i t 1an luot 1a cdc 6 hiéu cha cic géc phin e
khac s.
e Cudi cling 1a viée phi n6t 3 géc phén nr con lai nhé 3 161 goi over(size-1,
x+dx[tl*two[size-1], y+dy{t]l*twolsize-1]1, xc+dx([t], yo+dy[t]) vii t
14n luot 1a céc s6 hi¢u clia cdc goc phdn e khic s.
Chuong trinh chinh gém cdc 10 goi Init - doc cdc gid tri k, w, v tir file v khdi gén
cdc gid tri ban diu, over(k, 1, 1, u, v) - phil bang kich thuéc x véi 6 bi loai u, v vi
WriteResult - ghi bang kétquéd a[i, 3] ra file. Du6i day 12 toan van chuong trinh:

Program OverL;
Const
two: array[0..7] of integer = (i, 2, 4, 8, 16, 32, 64, 128);
(o0, 1, 2, 0);
{0, 0, 1, 1);

f

dx: array[0..3) of integer

dy: array[0..3] of integer
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Var
a: array[l..128, 1..128] cf integer;
Xk, u, v, n, count: integer;

procedure Init;
{doc dir lice va khén gdn cdc gid tri)
var i, j: integer;
f: text;
begin
Assign{f, 'L,INP'); Reset(f};
Readln{f, k); Read(f, u, v);

Close(f) .

n = twolk]: {kich thude n = 2¢}

count := 0; {dém thanh L}
end;

procedure Over{size, x, y, u, v: integer);
{phd bang kich thudc size, géc trén trdi X, y, 0 bi toai u, v}
var xc, yc¢, s, i, t: integer;
bagin
if size > 0 then
begin
{xdc dinh 6 giFa}
xc = twolsize-1]+x-1;
yo 1= two[size-1l]l+y-1;
{xdc dinh géc s cua u, v}
if v <= yc then

if v <= xc then 5 := 0 else 3 (= 1
aelse
if u <= xc then s := 3 else s = 2;

{phi gée s}

Over(size-1, x+dx[s]*twolsize-1], y+dy[s)*twolsize-1], u, v};
{phu 3 0 gilta}

Inc {count} ;

for i := 1 to 3 do
begin

t = (s+1i) mod 4:

alxc+dx(t], ye+dy[t]] = count;
end;

{pha 3 gdc con lai)

for i =1 to 3 do
begin
t := (s+i) mod 4;

Over (size-1, x+dx[t]*twe[size-1], y+dy[t]l*two[size-1],
xc+dx[t], ye+dy[t]);
end;
end;
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end;

procedure WriteResult;
{ehi ket qua ra file)
var i, J: integer;
£f: text:;
begin
Assign(f, 'L.OUT'}; Rewrite(f);
afu, v] := 0;
for 1 := 1 to n do
bagin
for j := 1 to n do Write(f, ali, j]:5);
Writeln{f};
end;
Close(f):
end;

Begin
Init;
Cver{k, 1, 1, u, v);
WriteResult;

End.

Ban cé thé thir lat éh&cmg trinh v6i nhilng kich thuée k cho phép. Duéi day 13 két qua
khi chay chuong trinh véi cdc gid ik =3, u=5,v=7

15 15 14 14 11 11 10 10
15 13 13 14 11 8 8 10
16 13 12 12 7 7 8 9
16 16 12 6 6 7 9 9
19 19 17 6 3 3 0 1
16 18 17 17 3 2 1 1
20 18 18 21 4 2 2 5
20 20 21 21 4 4 5 5

Van dé danl cho byn. Hay vigt mét chuong trinh kiém tra tinh ding dén ciia céc két qua
clia bai todn da néu.

Bai toan Thap Ha ngi vdi cdc bién thé cha né thudng 1 nhimg bai tap dé ren luyén ky
nang deé quy. Dudi day chiing t6i gisi thieu bai toan Chuyén dia, mot bién thé chia bai todn
- Thap Ha n¢i, duge chon lam dé thi quéc gia chon hoc sinh gidi phé théng mén Tin hoc,
bang B, nam 2000:

C6 3 coc trén yong tron. ditge danh s6 theo thit tig chiéu kim déng hé la 1,2, 3. Cé6 N
dia kich thieée tir lon dén nhd, dicge xép chéng dia nhd nam trén diu 16n tai coc 1.
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Yéu cau: Can chuyén N dia tit coc 1 sang coc 2 theo cde quy tdc:

s Mo6i bue chi chiyén mét diu sung coc sdt candi né theo chiéu ki dong ho (1 suny

2,2 sang 3, 3 sang 1),

o Trong qud trinh chuyén dia, chi cho phép dia nhd dét 1éu trén dia lon.

Hinh vé diegi mié ta voi N = 3

Dit lieu: Vo nx file vin bdn DISKINP chita s6' N (N <15).

//\

2

AN

3

Két qud: Ghi ru file van ban DISK.OUT, trong dé mdi dong mé 14 mét buse chuyén dia

gom bt daw la s6 hidu coc xudt phdt, tiép theo la 56 hiéu coc chiyén dén, ghi cdch nhai

it nhdt mor ddu tréng.

Thidu:

DISK. INP DISK.OUT
12
2 3
12
31
2 3
12
2 3
12
31
12
31
2 3
12
31
12

Goi a, b, ¢ 1a céc s6 hieu coc. Lai gidi quy nap chuyén N dia tlr a sang b 14y ¢ 1am trung
gian can phai xét ca hai tinh hudng: b canh a theo chiéu kim déng hé va nguoc lai (xem

hinh vé duai).
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a b a C

N N

C b

b canh a b khong canh a

Cic thao tdc chi duge thuc hién khi N > 0.
Néu b canh a theo chiéu kim déng hé thi thuc hién:
» Chuyén N-1 dia tlr a sang ¢, ldy b lam trung gian.
* Chuyén | dia tira sang b.
e Chuyén N-1diatirc saﬁg b, 1dy a lam trung gian.
trii lai, thuc hién:
¢ Chuyén N-1{ dia tir a sang b, 1dy c lam trung gian.
» Chuyén 1 dia tir a sang c.
¢ Chuyén N-1 dia tir b sang a, 1ay ¢ lam trung gian.
e Chuyén | dia ur ¢ sang b.
e Chuyén N-1diatlra séng b, ldy ¢ lam trung gian.
Lo1 giai duoc thuce hién boi thi tuc dé quy:
procedure MoveD(N, a, b, c: integer}:;

ma cac lénh trong né khong khac gi 16i giai quy nap, trong dé6 thao tdc chuyén 1 dia duge
thuc hién biang mot 1énh ghi mot dong 1én file theo quy cdch yéu cdu, con thao tic chuyén
N-1 dia duoc thire hién biang 191 got chinh né véi cdc gia tri tham s& wrong tmg. Sau khi
doc gid tri N, vd m¢ file chudn bi ghi, chuong trinh bat diu thuc hién viéc chuyén dia

bﬁng éni g(_)i MoveD (N, 1, 2, 3):
Dudi day 1a toan van chuong trinh giai bii todn Chuyén dia:

Program MoveDisk;

Var
N: integer; {86 dia}
f: text;

procedure MoveD(N, a, b, c: integer);

{chuyén N dia tir a sang b, 18y ¢ 1am trung gian}

begin
if N > 0 then
begin
if b = a mod 3+1 then {b canh a}
begin

MoveD(N-1, a, <, b};
Writeln({f, a, ' ', b}:
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MoveD {(N-1, c, b, a);

end else {b khéng canh a}
bagin
MoveD(N-1, a, b, ¢};
Writeln(f, a, ' ', <):
MoveD{N-1, b, a, c);
Writeln(f, c, ' ', b);
MoveD {(N-1, a, b, c);
end;
end;
end;
Begin
Assgign(f, 'DISK.INP'); Reset(f);
Read{f, N);
Close({f) ;

Agssign(f, 'DISK.OUT'); Rewrite{f) ;
MoveD{(N, 1, 2, 3});
Close{f) ;

End.

Ban c6 thé cii thém mot bién dém vao trong chuong trinh trén dé dém s6 budc phai
chuyén dia. Khi chay thit chuong trinh, ban s& thdy s nay tang rdt nhanh theo N. V6i N =
15, s6 budc phai chuyén dia biang 2 781 183. '

Vdn dé danh cho ban.

1. Hay vi€t mot chuong trinh kiém tra tinh ding dén cia céc két qua cha bai todn da
néu.

2. Hiy tim cong thitc (dudi dang truy héi) dém sé budc phai chuyén dia trong chuong
trinh MoveDisk. Tlr d6 xay dung ham '

function F{N: integer): Longlnt;
trd vé s6 budc phai chuyén dia chia chuong trinh MoveDisk. Sau d6 cho chay thir ham nay
va so sdnh két qua ciia né véi két qua dém dugc trong MoveDi sk.

Dudi day 12 mot s6 gia tri clia ¥ (N} tinh trong pham vi LongInt d€ cdc ban tham khao
(chiing t6i viét thanh ting nhém 3 chit s d€ cdc ban dé doc):

N 15 16 17 18 19 20 21
F | 2781183 | 7598335 | 207539039 | 36 714751 | 154947 583 | 423 324671 | 1 156544 511




262 Chuong 7. M6t 36 thi du

5. Choi ¢ v6i may tinh

Viéc thiet k& cdc churong trish trd choi trén mdy tinh dién tir hién nay dang la mot linh
vyc duge quan tam va phét trién. Chuong trinh choi ¢& v6i mdy tinh 13 mot trong nhiing
chuong trinh trd choi €6 tinh tri tué duge nhiéu ngudi ham thich. Noi dung thiét ké
chuong trinh loai niy cé thé mé ta nhu sau:

e Trinh bay thé khéi ddu cta vén co.

» Xay dung giao dién than thién dé ngudi choi ¢6 thé chon nudc di clia minh. Cin
kiém sodt tinh ding luat ciia nude di.

* Xdy dung mét chién luge hiéu qua chon nude di cho mdy.

» Cit xong mot lugt di, cin kiém tra tinh két thiic cha van ¢ v két qua cudc choi.

V& mit dit liéu, cAn chuén bi cac kiéu dit liéu thich hgp dé cé thé luu trit trang thdi ciia
van ¢& sau moi lugt di.

Gia sir thl tuc person thuc hién viéc ghi nhan nudc di cua ngudi choi va tha tuc
Computer thuc hién mét nude di cia miy. Khi d6 mo hinh cia chuwong trinh la:

{khoi dong védn co}

while {van c¢ chua két thic) do
if {dén lugt ngudi} then Person
else Computer;

{thong bio két qua}

Khé khin khi thi€t k&€ cdc chuong trinh loai nay khéng nam ¢ phan giao dién ma &
phan tim ki€ém mot chi€n luge hiéu qua. Cic loai co thong dung hién nay nhu ¢ tudng, co
vua c6 d6 phic tap rat 1dn, viéc tim ki€m mot chién luge hiéu qua khong phai 1a don gian
va con thy thudc vao trinh do nhimg ngudi tham gia thi€t k€. Tuy nhién cé mot s loai co
¢6 tinh xdc dinh: Bat ddu tir mot thé ¢& ndo d6, luon cé mot cdch di thing cude, ddng thoi
¢6 mot chién luge hiéu qua dé dua van c& vé the ¢é loi dé.

Duéi day ching toi trinh bay mdt chuong trinh chei co, thubc loai ¢ xac dinh, goi la
¢ don. Noi dung cua Juat choi 1a nhur sau:

Ban ¢& duge chia 6, gém n ¢6t, m dong. Mdi bén <6 n qudn, moi qudn ndn vdo mot 6
nao ddy sao cho mdi ¢ét ciia ban cé 6 diing mot qudn ctia moi bén. Pén luot di, méi bén
duge chon mét qudn cua minh, tién hay lii mot s6 6 tiy y trong pham vi ¢t dang ditng va
khong duge viegt qua dau qudn doi thi. Bén nao dén luwgt minh ma khiéng di duge thi- thua.

Goi S 12 téong XOR cla cic s6 d,, d,, ..., d, trong d6 d, 14 s6 6 nam gifta hai quén trén
¢t i. Néu tdng nay bing 0 thi bat cit mot nudc di nao tiép theo ciing din dén téng trd nén
khac 0, trdi lai néu téng nay khéac O thi luén tim dugc mét nuée di quan cd & mot cét k
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nao do, thu hep khoang cach giita hai quan va day téng S trd vé 0. Tr dd chuong trinh xay
dung chién luge choi cia mdy nhu sau:
© o Néu dén luct mdy di ma tdng S khic O thi chuong trinh tim nude di nhu da tfinh
bay d¢ dua tdng S 116 vé 0. Bing cdch nay ngudi choi khong thé déo nguge the ¢
va may chic chin thang cudc.
¢ Irong trudng hop tré1 lai, chuong trinh x4y dung mdt nude di nao dd ¢6 tinh chat
ch& thifi. Néu ngudi chai sai 1dm di mot nuée lam cho 16ng S khéc 0 thi tinh the
dao nguoc: Mdy tai quay vé truding hop chic chin thing.

Chuong trinh ding kha nang sinh day ngau nhién dé xay dung nhing nudc di khac
nhau trong mdi 1dn chai lai. Piéu nay lam vén c& da dang v khong nham chén. Chuong
trinh dung giao dién man hinh d6 hoa, chudt, ban phim vi thé nd ¢in tham khao dén cdc
unit GRAPH, CRT, MOUSE, trong d6 unit MOUSE da duoc thiét k€ trong chuong MOT
SG UNIT CHUAN, phén gidi thieu unit DOS.

Trong churong trinh, cdc bi€n n va m dige diing d€ luu trit kich thude ban ¢ (n 12 s6 cot,
m 1a 86 dong). PO rdng chia mbi & va ban kinh quan ¢d (tinh theo pixel) duoc cho boi cac
hang d, r. Do khuon khé man hinh nén chuong trinh gidi han n €40 vim < 29, Vitoa do
¢l clia cde quéan ci khong thay déi nén mdi quan c& duge dédnh sd theo thir tr cot ma o6
déng. Nhu vay, vi trf cla mdi quén ¢ s& duge xdc dinh bditoa do dong cha né. Céc mang
nguyén pers va comp ducce ding dé luu trit cac vi tri quan ¢, trong d6 pers[i] 1a vi tri
quin ¢0 i clia ngudi choi va comp[i] 14 vi tri quan ¢d i cia mdy. Ching ludn dugc cap
nhit sau mdi luot di. Bién 16gic PersTurn dling dé ghi nhan luot di: Néu nd 1 true thi
dén luot ngudi, trdi lai 14 hrat médy. Bién 16gic step diing dé kiém tra viéc kél thiic vin cd,
né nhan gid tri true néu néu van cd di ngd ngd hodc chuong trinh bi ngét gita chirng do
an phim Esc.

Vichuong trinh duge gia thiét chay trong moi trudng 46 hoa va ¢d chudt nén thi tuc
CheckDevice dudc goi ngay ddu chuong trinh dé kiém tra diéu kién lam viéc. Thi tuc
nay cling kiém luon viéc 4n dinh kich thudc ban cd trong cudce choi. checkpevice s€ két
thiic chuong trinh khi ¢6 mot di€u kién khong thoa mén.

Céc thi tuc dung dé x4y dung mot vén cd la:

¢ Thituc Init khdi dong vin c& bang cach sinh ngdu nhién vi tri cdc quan cd. N6
¢6 nhiém vu trinh bay th&€ ¢d ddu tién 1én man hinh cho ngudi choi quan sét vacho
phép ngudi choi chon lugt di.

¢ Thil tuc Person thiét k& giao dién cho phép ngudi chai chon nude di bing chuot
khi dé&n luot. Né cling ¢ nhi¢m vu ki€m tra lust di dé ngudi chai khong thé di sai
quy dinh.

+ Thil tuc computer xay dung nudc di cia mdy theo chién lugc da trinh bay va thé
hién nude di nay trén ban ¢ dé ngudi choi quan sét.

¢ Thi tuc MessResult thong bdo két qua khi vdn co két thic,
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Tai ddu cic thi tuc parson VA Computer cé kiém tra viec két thic: Néu khéng con
- nuée di thi bién stop duge gdn gid tri true va thoat khdi céc thil tuc nay.
Nhu vay doan chuong trinh mé ta mét van co 1a:

Init;

while not stop do

begin
if PersTurn then Person
else Computer;

end;

MessResult;

Dé phuc vu céc thii tuc vira néu, trong chuong trinh c6 xay dung nhiing thi tuc vi ham
dudi day:

* Tha tuc Piece(i, j, color) V& quan co dudi dang mét hinh tron ndm o cot i va
dong 3 ban cd véi miu duge t6 12 eolor. Thi tuc ndy dugc goi trong Init. Cic
quan clia ngudi choi duge t6 mdu doé con céc quan cha may duge t6 miu tring.

¢ Ham logic selok(x, y, u, v, k) kiém tra viéc chon quan ctia ngudi choi tai
toa d¢ x, y cia chuét c6 ding khéng. Néu ding ham trd vé true va trd vé théng
tin quin ¢& duge chon cho cdc bién u, v, k, trong d6 u, v 1a toa do tam ciia quan
cd va k la s6 hiéu cita quan co. Ham nay duge goi trong Person mbi khi ngudi
choi nhan phim trdi ctia chuét dé chon quan di.

e Ham logic PosOk (k, u, v, §) kiém tra khi ngudi chei nha chuét, vi trf méi cla
quéan ¢¢ k duge chon cé hgp 1€ khong. Néu hop 1&, ham tra v& true va tra vé thong
tin vi tri méi cta quén c& cho cdc bi€n v, v, 3, trong dé u, v 1a toa do thm clia quan
cO va j la s6 hi¢u dong ban ¢& ma né ding. Ham nay dugc goi trong Person mdi
khi ngudi choi nha phim tréi ca chudt dé 4n dinh vi tri méi ciia quan duge chon.

» Thii tuc RandP (p) sinh nglu nhién hodn vi p trén tap 1, 2, ..., n. Né dugc goi trong
Computer dé thi tyc ndy cé thé duyét cic quan cd theo mot thit t ngdu nhién
trong qua trinh tim kiém nude di.

* Ham logic Lose (p) trd v& true n€u cic quén cd p hét nuée di. Né duge goi trong
cdc thi tuc Person (v6i gid tri tham s6 12 pers) va thil tuc IComputEI (vdi gia tri
tham s6 12 comp) d€ ki€m tra viéc két thic clia vén cbr. '

Trong chuong trinh ¢6 dung mot s6 ky thuat d6 hoa nhur kéo anh bing chuét, tao anh
chuyén dong, di dugc ban dén trong chuong MOT SO UNIT CHUAN trong phén gidi
thiéu unit GRAPH. Chuong trinh duge t6 chite 14p lai d€ c6 thé choi nhiéu van lién tiép
(véi cung kich thude) va két thiic khi 4n phim Esc.

Duéi day 1a toan van chuong trinh, ban doc ¢6 thé tim hiéu thém chi tiét qua cdc 1oi cha
giai trong chuong trinh.

Program Chess;
Usas MOUSE, CRT, GRAPH;
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Const

d = 16; {do rong 6}

r=d div 2; {bdn kinh quan ¢}
Type

arr = array[l..40] of integer;
Var

n, m: integer;

ch: char:

pers, comp: arr;

PersTurn, stocp: boolean;

pt: pointer;

function DetectInit{path: string): integer;
var drive, mode: integer;
begin
drive := 0;
InitGraph{drive, mode, path):
DetectInit := GraphResult;
end;

procedure CheckDevice;
{kiém tra cdc thiét bi va &n dinh kich thudc )
begin

if not InitMouse then

baegin

Write('Mouse khong duoc cai dat! An phim Enter de ket thuc...'}:

Readin; Halt;
and ;
if DetectInit ('C:\TP\BGI'} <> 0 then
begin

Write('De hoa co loi! An phim Enter de ket thuc. ..

Readln; Halt;
end;
DirectVidec := false;
GotoXY {1, 1):;
Writeln('Chon kich thuoc ban co');
Write(' so cot (khong qua 40}: '); Readln{n);

Write(' so dong (khong qua 29%9): '}; Readln(m);
if (n > 40} or (m > 29%) then
begin

Write('Vuot qua kich thuoc! An phim Enter de ket thuc...

Readln; CloseGraph; Halt;
end;
end;

procedure Piece{i, j, color: intaeger):
(t6 mdu quan c& nam & ¢ot i, dong j ban ¢ véi mau 15 color }

'y
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" var X, y: integer;

begin
SetFillStyle (SolidFill, cclor):
SetColcor {color) ;

x = (i-1)*d+r;

¥y = {J-1)*d+r;

FillEllipse(x, y, r-1, r-1);:
end;

procedure Init;

{kh&i 190 ngdu nhién va trinh bay the ¢& ban ddu)

var i, xmin, ymin, xmax, ymax: integer;
kagin

ClearDevice;

{vé& ban cir}

xmin := 0; xmax := n*d; ymin := 0; ymax := m¥*d;
SetFillsStyle(SolidFill, 1) ;

Bar({xmin, ymin, xmax, ymax};

SetlineStyle (Solidln, 0, 1):

SetColer (LightGray) ;

for i := 0 to n do Line{i*d, ymin, i*d, ymax ):;
for i := 0 to m do Line{xmin, i*d, xmax, i*d);

{cdt nén anh cd)
GetMen (pt, ImageSize(l, 1, d-1, d4d-1));
GetImage(l, 1, d-1, d-1, pt");
{sinh ngdu nhién va v& cdc quin cdr)
Randomize;
for i := 1 to n do
begin

repeat

prers[i] := l+Random{m);
comp[i] := l+Random{m);

until (pers[i} <> comp(il):

Pieca{i, pers[i], red);

Piece(i, comp[i], white):
and;
{dat ving gidi ban va hién thi Mouse)
ShowMouse;
RangeMouse (xmin+r, ymin+r, xmax-r, ymax-r};
SetTextStyle (SmallFont, HorizDir, 4);
SetTextJustify (LeftText, BottomText)
CutTextXY (500, 475, 'Parson');
OutTextXY (570, 475, 'Computer');
Pisce (35, 30, red); Piece(40, 30, white):

OutTextXY (0, 475,'Ban di truoc (y/n)? '); ch :=

if ch = #27 then
begin

RaadKey ;
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stop := true; exit;
end;
PersTurn := Upcase(ch) = 'Y';
stop := false; ch := #0;

end;

function 8elOk(x, y: integer; var u, v, k: integer}: boolean;
{kiém tra viéc chon quan di ctia ngudi chai tai toa dé x, y cla chudt ¢6 thich hgp khong? néu thich
hop, ham tra vé k&1 qua chon: 1, v 12 toa do tam va k 12 s6 hiéu cha quin <& duge chon}

var i: integer;

begin
for i := 1 to n deo
begin
u = (i-1)*d+r:
v = {(pers[i]-1)*d+z;
if (Abs({x~u) <= r) and (Abs(y-v) <= r) then
begin '
k = 1i;
SelOk := true;
exit;
end;
end;
SelQk := false;
end;

function PosOK({k: integer; var u, v, j: integer): boolean;
[kiém tra vice dat quan s6 hi¢u k clia ngudi choi cé ding luat khong? néu ding luat,
him tra vé vi Ui dat: u. v 12 10a 40 tam vi j 12 gid tri dong cta quin duge dat}

begin
if (u <= (k-1}*d)}) or (u >= k*d) then
hegin
PosOk := false; exit;
end;
if v mod 4 = 0 then
begin

PosQk := false; exit;
end;
3 = v div d+l;
if persl(k] < comp(k] then
if (j = persl[k]) or (j >= comp({k]) then
begin
PosOk := false; exit;
end;
if pers{k] > comp[k] then
if (3 = pers{k]) or (j <= comp(k]) then
begin
PosCk := false; exit;
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end;
u = (k~1) *d+r;
v = (J-1) *d+rx;
PosOk := true;
end;

function Lose(var p: arr): boolean;
{tra ai true néu cdc quin cd p hét nude di)
var i: integer;
begin

Lose := false;

for i := 1 to n do

if (Abs (comp[i]-pers[i]} > 1} or
{({p[i]l > 1) and (p[i] < m)) then exit;

Lose := true;

end;

procedure Person;

{thuc hién luot di clia ngudi choi: quan duge chon k, dang duge di dén il

var u, v, k, X, ¥, a, 1: integer;
left, sel, ok: boolean;

begin
if Lose(pers) then {ngudi chai thual
bagin
stop := true; exit;
end;

SetFill8tyle (EmptyFill, 0);
Bar (0, 465, 495, 479);
SetColor {white) ;
OutTextX¥Y (0, 475, 'Moi ban di ...'};
a = r-1;
ok := false; sel := false;
rapeat
GetMouseae({x, vy, left);
if sel and ((x <> u) or (y <> v)) then
begin
HidaMouse;
PutImage (u-a, v-a, pt*, NormalPut)
GatImage (x-a, y-a, x+a, y+a, pt");
SetFillstyle(SolidFill, LightRed);
SetColor {LightRed) ;
FillEllipse{x, v, a, a);
u =X, v = y;
ShowMousa;
and; ) J
if not sel and left then {chon quan dé di}
if Seldk(x, v, u, v, k) then

{kéo quan civ}
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begin
HideMouse;
S5etFillStyle(So0lidFill, LightRed) ;
SetColor {LightRed} ;
FillEllipsef{u, v, a, a});
sael := true;

SetMouse(u, v}
ShowMouse;
end;
if sel and not left then {dat quén véo vi tri méi})
begin
SetFillStyle({SolidFill, red);
SetColor{red) ;
if PosOk{k, x, ¥, j) then
‘begin
HideMouse;
PutImage{(u-a, v-a, pt”, NermalPut):;
GetImage{x-a, y-a, x+a, y+a, pt");
FillEllipse{x, v, a, a);
sel := False;
ShowMouse;
pers[k] := 3;
ok := true;
PersTurn := false;
end else
begin
HideMouse;
PutImage{u-a, v-a, pt”, NormalPut):
x = (k-1)*d+r;
y = {pers[k]-1)*d+r;
GetImage (x-a, y-a, x+a, y+a, pt");
FillEllipse(x, ¥y, a, a);
sel := False;
ShowMouse;
end;
end;
if KeyPressed then ch
stop := ch = #27;
until ok or stop;
end;

il

ReadKey ;

procaedure RandP{var p: arr};
}sinh nghu nhién hodn vi p}
var i, j, ng: integer;
g: arr;
begin
. for 1 := 1 to n do [i]

It
M-
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ngqg := nj
for i1 := 1 to n do
begin
J := l+Random(nqg) ;
pli] := ql3j};
alil := qlnqgl:
Dec{ng) ;
aend;
end;

rrocedure Computer;
{thuc hién lugt di coa mdy: quan duge chon k, s6 6 di chuyén h, huéng di chuyén t}
var s, t, i, j, k, h, a, min, max, x, y: integer;

P: arr;
begin
if Lose(comp} then {may thua}
begin
stop = true; exit:
end;

SetFillStyle{EmptyFill, Q) ;
Bar{0, 465, 495, 479%);
SetColor {(white) ;
CutTextX¥Y (0, 475, 'Computer ...');
s := 0; {tinh téng XOR céc khoang céch)
fer i :=1 to n do
s = g XOR (Abs(comp[i]-pers[i])-1):
RandP (p) ; {sinh nglu nhién th tr duyét}
h := 0; {tim quéan ¢ cédn di}
for j := 1 to n do
begin

i

i plil;

a Abs (comp[i] -pers[i])-1;
t g XOR a;

if a > £t then

kegin

i

i

if h > 0 then |fim dugc quan cd k c6 nudc di dé ddn vé the thing)
if comp(k] <« pers[k] then t := 1 else t := -1
else {tim nuée di chd thii}
begin
for 3 (=1 to n do
begin
i = plil;
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if comp(i] < pers[i] then
begin

min := 1; max := pers(i]-1;
end else
begin

min := pers(i]+l; max := m;
end;

if min < max then

begin
ko= 1. {k la quin duge chon}
if complk] = min then
begin
t = 1;
h := l+random(max-min) ;
end else
if compl[k] = max then
bagin
t = -1;
h = l+random {(max-min};
end else-
begin
if random < 0.5 then
begin
t = 1;
h := l+random (max-compl[k])
end else
begin
t = -1;
h = l+random{comp{k]-min} ;
end;
end;
Break;
end;
end; {end forj}

end; {endifh}
{di chuyén quan k, h &, theo huéng t]

x = {k-1)*d+r;
v = {comp[k]-1)*d+r;
a = r-1;

SatFillStyle{SclidFill, white):
SetCeolor (white) ;

HideMouse;
for i := 1 to 2*h do
begin

PutImage{x-a, y~-a, pt”*, NormalPut};
Yy = y+t¥r;
GetImage (x—a, y-a, x+a, y+a, pt"};
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FillEllipse(x, y, a, a);

Delay (100) ;
end;
ShowMouse;
comp{k] := comp[k]+t*h;
PersTurn := true;

end;

procedure MessResult;
{thong bdo két qua)
begin
SetFillStyle (EmptyFill, 0);
Bar (0D, 465, 495, 479);
SetColeor (white) ;
MoveTo {0, 475)
if ch = #27 then OutText('Chuong trinh bi ngat! ')
elsa
if PersTurn then OutText({'Ban da thua! ')
else CutText('Ban da thang! ') ;

OQutText ('An mot phim da tiep tue, an Esc de ket thuc ...!');
end;

Begin
CheckDevice;
repeat
Init;
while not stop do
begin
if PergsTurn then Perscn
else Computer;
end;
MegsResult;
ch := ReadRey;
if ch = #0 then ch := ReadKey:
HideMouse;
until ch = #27;
CloseGraph;
End.

Ban thir choi v6i mdy qua chuong trinh trén béng cdch nang dén kich thuée ban c& dé
thdy rang kha ning thing cudc ctia mdy 1a rt 16n. Néu may dang & thé thing thi ban
khong thé dao nguoc tinh the du ban ¢S ging di bat it cich nio. Tréi lai, ban chi c4n di
~sai mét nudc trong khi déng 18 ban cé cdch di thing, thi ban vin trd thanh ngudi thua.
Ngay ca v6i nhiing vdn ban d3 thing va ghi nhd nuée di, néu choi lai, may ¢ thé di
nhiing nudc khic lam cho ban gap khé khan rdt nhiéu trong viéc van dung tri nhé clia
minh. ‘
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Chuong trinh trén cé thé hoan thién hon trong giao tiép, ching han c6 thé xay dung mot
hé théng menu cho phép ngudi choi chon lai cdc tham s6 cia vdn c&, hodc khai tao vin
~ mdi tai bt cit Iic ndo. Ban ciing c6 thé thém kha ning trong viéc x4y dung thé c ban ddu
bing cdch doc thé cd da cit trén file hoac cho phép ngudi choi xép dat theo ¥ mudn bing
chuot. Trong qué trinh choi, ban ciing c6 thé thém kha ning cdt the c& hién tai 1&n file dé
l4n sau choi ti€p, v, v, ...

Vin dé danh cho ban. Hay viét mot chuong trinh choi ¢& véi mdy sau day:

Mot ban o kich thuée 8x8. Trén ban & ¢6 ddt mot qudn md tai mgt 6 ndo ddy. Pén
lugt minh, méi bén 6 thé di quan ma dén mot 6 tiry thich trén ban co (theo ludt di ciu
md), mién la 6 dé ma chua di qua. Bén nao dén lugt ma khong di dwge thi xem nhit thuu
cHoc.

Ban cdn xay dung mot chién luge di cho mdy sao cho n€u ngudi choi chon di trude thi
mdy luon cé céch di thing cudc. Trong trudng hop mdy phai di tnrée thi cd gang xay
dung mot cdch di chd thai hiéu qua nhdt dé khi nguoi choi sai ldm, may van c6 thé thang

lai. Cdn phai st dung viéc sinh ngiu nhién dé mdy c6 thé di nhing cach khéc nhau khi &
" nhiing thé ¢ gi6ng nhau, nhim che gidu chién luge di cha mdy. Chic cdc ban thanh
cong.
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PHU LUC

MOI TRUONG TURBO PASCAL

Turbo Pascal (viét tit 12 TP) 1a sadn phdm cla hing Borland (M#), nham cai dat Pascal
chudn vao cdc may PC-IBM va chay duéi hé diéu hanh MS-DOS.

TP cung cip mdt moi trudng 1am viée véi chuong trinh dich hét sic thuan tién, né bao
gom cic chiic nang co ban: bién soan chuong trinh ngudn, bién dich chuong trinh nguén
ra méa mdy va thyc hién chuong trinh. Ngoai ra, dé hé trg cdc céng viéc nay, TP con cung
cdp mot hé thong menu cho phép giao dién bang ban phim va chuét, mot hé théng théng
tin trg gidp theo ngit canh, cdc tién nghi g& rdi, ..., vi thd méi trudng lam viéc cia TP con
dugc goi 1a méi trucmg phdt trién két hop (Integrated Development Environment), goi tit
la IDE.

TP tuan theo rit chat ch& nhitng dinh nghia ctia Pascal chudn di dugc K. Jensen vi N.
Wirth trinh biy trong cuén "Pascal User Manual and Report”. Tuy nhién né ciing c6 mot
56 it bién déi va cai dat thém mot s& thil tuc va ham nhdm lam ting thém tinh mém déo
cha ngdn ngit.

Tir khi ra doi, TP da dugc dong dac ngudi diung hudng tng vi t6c d6 dich cuc nhanh va
cdc tién nghi ma IDE cung cfp. Hién nay, TP thudng duge dung véi cdc phién ban
(version) 6 va 7. Bai nay gidi thiéu cach dung IDE cbda TP qua phién ban 7, vé ca ban, né
cling gidng nhu phién ban 6.

1. Cai dat

T6t hon ca 1a cai dat ddy da TP bang chuong trinh INSTALL cta né. Theo ngdm dinh,
chuong trinh nay s& t8 chitc thu muc CATP, trong dé ¢6 nhiéu thu muc con nhu BIN, BGI,
... dé diit céc file cha TP. File chinh (duoc goi bai ngudi sit dung) ciia TP 1a TURBO.EXE,
né duoc ¢t (ngdm dinh) trong thu muc CXTPABIN. Bing cdch nay, ban ¢é ddy di cdc tién
ich ma TP cung cép. : |
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Tuy nhién, ban ¢6 thé lam viéc vé6i TP qua 2 file t6i thi€u 13 TURBO.EXE (403655
bytes) va TURBO.TPL (48432 bytes). Cic file nay cin chép vao mét thu muc. Dé c6 thé -
diing dugc céc théng tin trg gidip, ban cdn chép thém file TURBO.TPH (700786 bytes)
vao cung thu muc véi cdce file trén. Chil ¥ rang, can phai chép céc file cna TP thuéc cung
mot phién ban dé dam bdo tinh twong thich bdi vi cic file cia TP vin giit nguyén tén
trong khi noi dung cua chiing di duge sira ddi (c6 thé nhan ra diéu nay qua su thay déi
cua kich thuée céc file).

2. Hé thong menu cua TP

Tai diu nhéc cha DOS, trong thu muc ¢6 chita cic file TURBO.EXE va TURBO.TPL
(ngam dinh 1 thu muc C\TPABIN), khi g6 1énh TURBO, ban sé ducc man hinh cta TP:

Fila Edit Search Run Compila Debug Tools Options Window Help
i T e NONAMEQQ . PAS ----------w— oo m oo 1-(_1-+

T T T Y Y T Y O B A A

o ————— 1:1 --—-- .
Fl Halp F2 Save F3 QOpen Alt+FY9 Compile ¥9% Make Alt+F10 Local menu

1
+

Hinh 1. Man hinh khi vao TP

Trén dinh clra $6 nay la cdc chic ning chinh cia TP dugc trinh bay dudi dang mot
dong ngang. D€ vao hé théng menu ctia TP, ban cé thé diung chuot dé chon hoac gb phim
F10, sau d6 ding céc phim mili tén d€ di chuyén hop sang dén muc cdn chon va nhin
phim Enter. Méi chiic nang chinh clia TP lai ¢é moét loat chiic ning con trong né, dugc
trinh bay duéi dang mot cot doc va ciing duge chon theo thé thic nhuw chon chifc ning
chinh. Quy u6c cach viét chitc ndng chinh | chitc ndng con dé moé ta viéc chon mét chite
_nang con trong chitc ning chinh chita né. Thi du cich vi€t Run / Kun mé ta viéc chon chiic
ning con Run trong chirc nang chinh Run. Ngoai viéc chon bang chuét va di chuyén hop
sdng bang cdc phim mii tén, TP cén cho phép vio nhanh menu bang cdch gd nhiing phim
néng (hot key) nhu sau: d& vao mot chitc nang chinh, ban gd phim Alt kdm véi phim
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twong \ing véi chit cdi ddu clia chie nang nay (¢6 mdu phan biét véi nhitng chit cdi khic).
Thi du g6 Alt+F dé vao chiic ning File. Khi dang & mot chitc nang chinh, ban c6 thé chon
mot chie ning con cua né bing cich gb phim tuong tng véi chit ¢ii c6 méu tuong phan
v6i nhiing chir khic cia chic nang con nay (thudng la chit cdi diaw). Thi du dang ¢ chic
nang chinh File, ban gd phim O dé chon chirc nang File / Open. Ngoidi ra, mot sé chiic
nang con hay dung duge TP bd tri vao nhanh bang cich gé phim tuong ing, goi la plim
tir (short key). Thi du viéc £6 phim F2 twong dwong voi viéc chon File / Suve. Trong hé
théng menu, cdic phim tit duoc trinh bay bén canh cdc chic niang con tuong tng. Khi
dang ¢ h¢ thong menu, mudn thodt ra dé vé ché do soan thao, ban ¢o phim Escape.

No61 chung, bude dau ban chi cin quan tam dén nhimg chifc ning thuong ding nhat.
Nhiing chic nang nay s& dugc giéi thiéu trong cic muc ti€p theo. Dé don gian, chidng toi
chd yu trinh bay cich chon chic nang bang phim tit. Viec tim hiéu thém he théng menu,
cdc ban 6 thé tién hanh déan trong cdc givr rén may.

3. Chuong trinh soan thio van ban cta TP

Khi bit dau vio IDE, TP cung ¢ap ngay cho ngudi diing mot cira $6 soan thao (chua cé
noi dung). Tai cira s6 ndy, ban c6 thé soan thao mot van ban ba: ky véi cdc 1énh soan thao
tuong tu nhu cic hé soan thio thong dung.

Trong cira 56 soan thao c¢6 mot diém nhdy (con tré soan thac), né déng vai trd nhu mot
déu viét, noi ma cdc ky tu g& vao s& duge hién thi. C6 hai ché& do soan thao: viét chén va
viet de. Khi viétl chen, ky tv méi go s& chen vao noi viét (cée ky (u sau né sé duge day

sang phai), khi viét de, ky tu mai gd s& thay the (d¢ len) ky 1w cii & noi viét. Ché do ngam
dinh 12 viét chén. D& chuyén ché do chén / d&, ban g6 phim Insert.

Céc phim mii tén «, —, T, | ding dé di chuyén diém nhdy trong trang soan thao.
Phim Home chuyén diém nhdy vé dau déng, phim End chuyén diém nhdy vé cudi dong.
T6 hop phim Ctrl+Home chuyén diém nhiy vé ddu trang, Ctrl+End chuyén diém nhay vé
cuoi trang. Phim PageUp chuyén 1én trang trude, phim PageDown chuyén xuéng trang
sau, To hop phim Ctrl+PageUp chuyén diém nhiy vé dau file, Cirl+PageDown chuyén
diém nhdy vé cugi file.

Cic phim Backspace va Delete dung dé x6a ciac ky t. Dé chen dong trang, ban nhdn
phim Enter. Dé xd6a nguyén mot dong (noi ¢é diém nhdy dang ding), ban gd té hop phim
Ctrl+Y.

Ciic 1énh thao tdc khai gidp cho viéc soan thao nhanh va chinh xic. D€ ddnh diu khei,
TP ¢6 2 cach:

Cich 1. Dua diém nhdy dén vi tri ddu khéi 16i gd 16 hop phim Cirl+K, B, sau dé dua

diém nhdy dén vi tri cudi khéi réi gd t6 hop phim Curl+K, K.

Cach 2. Nhan giw phim Shift v diing cdc phim miii tén dé quét pham vi khai (gidng

nhu soan thao trong Microsoft Word).
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Khi khéi dugc ddnh diu, né s& ¢6 mau twong phan vét miu nén cla cita s6 soan thao.
Néu danh diu mot khéi méi thi khéi cii s& khéng con tic dung. Mot khéi da duoc dianh
ddu 6 the bo viéc danh dau bang cdch gd t8 hop phim Ctrl+K, H.

Khi mét khoi da dirge ddnh déu, ban ¢6 thé diing cic thao tic trén khéi sau day:

1. Sao chép khéi: Dua diém nhdy dén vi trf dinh sao chép khéi di danh dau réi go t8

hop phim Ctrl+K, C. .

2. Di chuyén khéi: Dua diém nhdy dén vi tri dinh di chuyén khi da dénh dau réi g6 t3
hop phim Ctrl+K, V.

3. X6a khoi: D€ xéa khéi da danh dau ra khoi van ban dang soan thdo ¢6 thé gb 18 hop
phim Ctrl+K, Y hodc t6 hgp phim Ctrl+Delete.

4. Chép khoi vao viing dém: Khéi ddnh ddu c6 thé chép viio mot viing nhé trung gian
(goi la clipbourd) dé c6 thé dan né vao bét ci mot van ban nao dang soan thao
(giéng nhu Microsoft Word). Cé hat kiéu chép:

* Chép khdi vao clipboard, dong thai xéa khéi ra khoi van ban dang soan thao, goi
1a thao téc cét (cut): G& té hop phim Shift+Delete.

¢ Chép khéi vao clipboard, nhimg khong xéa khai ra khoi van ban dang soan thao,
goi 14 thao tdc chép (copy): G 16 hop phim Ctrl+Insert.

5. Dén khéi i clipboard vao van ban dang soan thdo: Khéi duge chép sau chét vio
cipboard cé thé chén vio bt cit van ban nao dang soan thio. Thao tic nay duoc goi
13 thao tic dén (paste). Pua di€ém nhdy dén noi mudn chén va gé té hop phim
Shift+Insert.

Chuong trinh soan thao TP con cung cdp céc thao tic tim kién va thay the nham gidp
ngudi ding dé dang hiéu chinh 18i. D€ tim ki€m, ban g& t6 hop phim Ctrl+Q, F. Pé tim
ki€m va sau d6 thay thé, ban g té hgp phim Ctrl+Q, A.

Trong khi dang soan thao, ban c6 thé chén ndi dung mot file van ban khic vio vi tri
diém nhdy bing cdch g6 t6 hop phim Ctrl+K, R cfing nhu ghi mot khéi di dénh diu sang
mét file van ban khédc bang cdch go Curl+K, W.

TP cho phép mé nhiéu cira s soan thdo. Mudn m& mot file méi dé soan thdo ban g6
phim F3. D¢ déng clra sd dang soan thao ban g té hop phim Alt+F3.

Chi ¥ rang, néi dung dang soan thao dugc luu trit trong RAM, vi thé€ né s& mat khi
ngudn dién bi cit. D& cdt ndi dung dang soan thiao lén dia, ban gé phim F2. Néi chung,
khi dang soan thao, thinh thoang ban nén gd phim F2 dé luu lén dia nhimg thong tin méi
nhat.

Mic di vé nguyén tic, chuong trinh soan thao TP cho phép bién soan mét van ban bt
k¥, tuy nhién ngdm dinh cha né 13 phuc vu bién soan céc file chuong trinh cGa Pascal. Vi
thé, TP ludn tir déng gén phdn mo rong la PAS vao t¢n file (dac trung cho céc file nguén
Pascal) trong cac thao tdc doc, ghi néu én file dua vao khéng cé phan mé& rong. Muén TP
hiéu duge 1a tén file khong ¢6é phin md réng, ban phai dira thém diu chim vio sau tén
file.
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4, Qua trinh lam viéc v4i TP

Sau khi vio hé théng TP, cong viéc chii y&u 1a bién soan chuong trinh va cho chay.

Qua trinh dé ¢6 thé trinh bay qua nhimng budc sau:

1. Bién sogn va hiéu chinh chuong trigh: Day 1a bude
ding chuong trinh soan thao cha TP dé bien soan mot
chuong trinh mé&i hoac hiéu chinh mét chuong tiinh cii. Néu
soan thao file mdi, ban cé thé ding ngay trang soan thdo ma
TP cung cdp ldc ban dau (trang tring), hodc md& file bang
céch gd phim F3 (File / Open), 161 dua tén file vio. Néu tén
nay di cé (file cii) thi ndi dung cha file s&€ dugc hién thi
trong cita s6 soan thao dé ban hiéu chinh hodc gé thém, néu
tén nay 1a khong cé (file méi) thi TP s&8 mo ra mot trang
trang cho ban soan thao. Ban ciing ¢6 thé lua chon tén trong
bang tén file ma TP cung cép dé md file. TP cho phép md
nhiéu cira s6 soan thao dé c¢6 thé soan nhiéu file cing moét
Hic. Dé chuyén tir mot clta s6 soan thao sang ctra s6 soan
thao k& ti€p, ban gé phim F6 (Window / Next) hoic
Shift+F6 (Window / Previous), néu theo chiéu nguge lai. Dé
déng clra sé soan thio hién hanh, ban gd t6 hop phim
Alt+F3 (Window / Close). Khi két thiic, ban nhé g6 phim F2
(File / Save) dé cit ndi dung da soan thao 1én dia (trir khi
ban ¢6 ¥ khong muén luu lai). Tét ca cdc tén file chuong
trinh clia TP déu duoc ngdm dinh vdi phdn mo rong 12 PAS.

2. Dich chuong trinh: D& dich chuong trinh dang c6 trong
ctra s8 soan thio hién hinh, ban gd té hop phim Ali+F9
(Compile | Compile). Chuong trinh dich chia TP s€ lin luot
dich timg lénh viél trong chuong trinh nguén ra mi mdy.
Trong qué trinh dich, néu gép /6i i phdp (syntax error) thi
he thong béo 15i chia TP s& hién thi thong bdo 16i lén man
hinh, déng thdi diém nhdy trong clfa s6 soan thao s& duoc
dinh vi tai noi ma TP tim ra 16i dé ngudi diing quay vé budc
1 hiéu chinh lai chuong trinh. Budce dich chuong trinh s€
duoc thuc hién lap lai cho dén khi khéng con gap mot 16i ci
phdp nao nita.

|

Soun thao,
 —— hiéu chinh CT
Dich CT ra
ma mdy
Cao
%—
\L Khong
Thue hién CT
Cé
é._._...
\L Khong
Co o
“— Lai logic?

L Khong

Hinh 2.
Quad trinh bién soan
va chay chuong trinh

3. Thuc hién chitong trinh: Sau khi dich xong, chuong trinh duge chay (thuc hién)
bing cich g8 t6 hop phim Ctrl+F9 (Run / Rur). Tai budc nay ¢o thé gip 16i, goi la /6
thue hién (run-time error). Khi gap 16i loai nay, hé thong béo 161 cua TP ciing lam viéc

gi6éng nhu khi gap 16i dich (15i ci phdp) va ngudi ding lai quay vé budc 1 dé hiéu chinh
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chuong trinh. Mgt chuong trinh dugc goi 1a chay thong khi khong con gap 13i thuc hién.
Khi dé, nguoi dung s€ nhan duge két qua ciia chuong trinh.

4. Stta 161 két gud: Khi nhan duge két qua cia chuong trinh, rt c6é thé két qua nay
khong ding. L6i ndy goi 1a I6/ /6gic. Loi nay nam ngoai pham vi quén 1y cba TP va do rat
nhiéu nguyén nhén, cé thé chi don gian la g6 nham céc biéu thitc nhung ciing 6 thé 1 do
cdch gidi sai! D€ sira 181 niy ngudi 1ap trinh phai tu tim 14y bing cich khoanh viing ddn
dé loai trir va phai tw quay vé buéc 1 dé hiéu chinh chuong trinh.

Néi1 chung, néu chuong trinh dugc thiét k& 18t thi it mic 15i 16gic vA néu cé mic thi
ciing dé phdt hién va slra chita, trdi 1ai viéc viét chuong trinh mot cich tity tién s€ din dén
rt khé phat hién va sita chita nhitmg 13i loai nay, nhiéu khi thi€t k& va viet tai chuong trinh
con d& ton cong sitc hon 1a sira 16i!

Mac dit TP khéng cé tréch nhiém phat hién cdc 16i logic, nhung né cung cip mot hé
théng g& rdi (debug) khd linh hoat, cho phép ngudi dung theo déi timg budc thuc hién
chuong trinh d€ c6 thé 14n ra d4u vét clia nhitng 16i nay.

Dé keét thiic cong viec d6i v6i TP, ban g5 8 hop phim Alt+X (File / Exif). Khi d6 IDE
cia TP s€ dwgc déng lai dé trd vé moi truong DOS. Qud trinh bién soan va chay thit mot
chuong trinh ¢6 th¢ tém tét trong so d6 hinh 2.

Chit y.

1. D€ tién cho ngudi ding, TP cho phép khi bién soan xong chuong trinh, c6 thé gd 6
hop phim Ctrl+F9 d€ thuc hién ludn. Thuc chét, néu thay lc niy chuong trinh chua dugc
dich thi TP s& tu déng thuc hién luén budc dich.

2. TP ngdm dinh viéc dich ra md mdy 1a lun trong RAM {nghia la lan sau chay lai
chuong trinh thi phai dich lai). Muén huu ban di dich (mé mdy) ra dia, truée khi dich, c4n
vao chitc nang Compile | Destination déi tix ch€ do6 Memory sang ché€ d6 Disk (mébi lan
chon, che do nay lai dugc chuyén déi). Khi d6, ban dich sé duge cat dui dang file cé tén
tring véi tén chuong trinh nguén va cé phin ma rong 1a EXE va file nay dugc thuc hién
trong moi truomg DOS. Néi chung, néu khong phai ban giao file EXE cho ngudi str dung,
ban nén dé viéc dich & ché do memory (ngam dinh). Chi ¥ rang, néu mat file EXE, ta c6
thé dich lai tir file PAS, nhung néu mét file PAS, ta khong thé tao lai tit file EXE.

3. Viéc chuong trinh khong c6 16 (k€ ca 15 16gic) sau vai 1in chay thir chua chéc d3 cé
the ket luan 14 chuong triinh ding, vi véi bo dif lieu nay, chuong trinh c6 thé khong c6 16
nhung v6i bo dir liéu khdc chuong trinh lai c6 thé 6 16i. Vi thé, mét chuong trinh chi
dugc xem la tin cay néu né di duoc thir thdch sau mot thai gian du dai hoic tinh ding dan
cta né duge ching minh chét ché bing todn hoc.

5. Sur dung tro ginp

TP cung cfip mét he thong thong tin tro gitip khd ddy di theo ngit canh. Khi dang & mot
¢ong viéc nao day trong TP ma mudn nhan duoc mot su chi din vé cong viée d6, ban gb



Phu luc. Moi truong Turbo Pascul 281

phim F1. Khi d6, mot cira s6 (go1 13 ciu 36 tre gitip), trong d6 ¢ ghi nhimg thong tin lién
quan dén vin dé ban hoi, duoc hién thi 1én man hinh. Cira s8 tro gitip ¢6 thé cudn theo
moi huéng dé ban c6 thé doc hét nhimg thong tin ghi 'trong dé. Trong cac 1&i chi dan, lai
xudt hién nhimg dé¢ muc, c6 mau dic biét, d€ ban cé thé tra ciiu ti€p (bing cach dua diém

~nhdy dén va nhidn phim Enter). Thi du, khi dang & chic ning File / Open, ban s& nhan
dugc clra s6 trg gidp khi g phim F1. Trong clta 8 nay, nhimg loi chi dén vé chic ning
md file duge trinh bay. Ban ¢6 thé tra citu ti€p cum tit Open a File trong d6 dé tim hiéu
chi tiét vé hop thoai mé file.

Mot cdch tra ctu khdc 12 ban dua diém nhdy dén mot tir duoc viét trong cira sé soan
thao ma ban muén tra ciru réi gé t6 hop phim Ctrl+F1. Khi dé, ban sé nhan duoc 181 chi
dan vé tir ndy. Day 1a cdch tra ctu ci phdp cdc thit tuc, ham, kiéu, ... clia TP rat thuan tién.
Thi du dé tra ci phdp cha thi tuc Write ctia TP, ban g6 tir nay trong clia s6 soan thao
(hodc dua di€m nhay dén tir ndy néu né di c6) réi gé Ctrl+F1. Ban cling ¢6 thé vao thang
chitc nang Help clia TP dé tim hi€u cdc van dé vé thong tin trg gidp.

Noi dung trong cira s6 trg gitp c6 thé giri vao clipboard dé c6 thé ddn né vao nhiing van
ban khdc. Ban ddnh déu khéi vin ban trong cita s3 trg gitip bing cich nhan giit phim Shift
rol ding cdc phim miii tén dé kéo vét sing ghi nhan khéi, sau dé ban cat kh6i nay vao

- cipboard bang cdch g& t6 hop phim Ctrl+Insert. Kh6i nay s& duoc dén vao van ban hién
hanh bang cdch g6 t6 hop phim Shift+Insert. Bang céch nay ban ¢6 thé chép nhimg thi du
ma TP cung cap vao trong van ban chuong trinh ciia minh d€ thir.

File Edit Search Run Ceompila Debug Toola Options Window Halp

e T +omm—m e emm o NONAMEDO . PAS —--=---===s e 1-{_1-+
| New H -
{ Opet—[ J--------m oo Turbo Help -------—---—mmmmmmmm e + _
T e i + ! N
i Savi| - ! _
| sav!! _ FilalOpen (F3) _ Crosa ref | _
+--=—1 i
{ Cha|| The Open command displays the Cpen a File _ | _
{ Pri}| dialog box. In this dialeg box, you select the _ Pravious 1 _
{ Pri|| program file you want to open in an Edit _ 1 _
| DO8! | window. _ Contents _ | _
| Exil! " i _
+----[| The Open a File dialog box contains: _ Indax i _

H bl | _

H i1 _ an input box with a history lisat _ | _

1 !t _ a list box to travarse _ i _

{ {1 _ the standard Cancel and Halp action buttona _ Cancal | _

H i} _ COpen and Replace acticn buttons _ 1 -

! '} _ an information panel that describes the H _
| I+ + { _
| o e e e e ———— e ——— + _
!

Fo-————-- 1:1 ————~ -

Fl Help on help Alt+Fl Previous topic Shift+Fl Help index Es~ Closa help

Hinh 3. Cira sé trg gitip chic nang File / Open

Chi ¥ ring, € c6 thé dung dugc trg gidp, ban cén ¢6 file TURBO.TPH cit trong cling
thur muc véi cdc file TURBO.EXE va TURBO.TPL.



Chiu trach nhiém xuat ban:

Ciam doe: PHUNG QUOC BAO
Tong bién tap:  PHAM T JANH HUNG

Nguwgi nhan xét:: PHAM PHU TRIEM

Bién tdp: PHAM PHU TRIEM

Trinh bay bia: NGO AN

LAP TRINH NANG CAO TREN NGON NGU PASCAL

Ma sd: 11-01004-04105 _

In 1000 cuén, khé 19x27 tai Xi nghiép in Nha xudt ban Ly luan Chinh tri
S8 xuat ban: 77/56/XB-QLXB, ngay 17/1/2005.

86 trich ngang: 36 KH/XB

In xong va ndp Iuu chiéu quy | nam 2005.



=

i

Gia: 34.000d



	LẬP TRÌNH NÂNG CAO TRÊN NGÔN NGỮ PASCAL
	MỤC LỤC
	1. CHƯƠNG TRÌNH CON
	2. GIAO TIẾP FILE
	3. QUẢN LÝ BỘ NHỚ
	4. KIỂU CON TRỎ
	5. THƯ VIỆN LẬP TRÌNH
	6. MỘT SỐ UNIT CHUẨN
	7. MỘT SỐ THÍ DỤ
	PHỤ LỤC

