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Loi gidi thiéu

uoc ta dang bude vao thoi ky céng nghiép héa, hién
dai héa nham dua Viét Nam tro thanh nudc cong
nghiép vdn minh, hién dai.

Trong su nghiép cdach mang to lon do, céng tdc dao tao
nhdn lyc ludn git vai tro quan trong. Bdo cdo Chinh tri cua
Ban Chdp hanh Trung wong Ddng Céng sdn Viét Nam tai
Dai héi Ddng toan quéc ldn thir IX dd@ chi ré: “Phét trién
gido duc va dao fao 12 mét trong nhiing déng luc quan trong
thiic ddy su nghiép cong nghiép héa, hién dai héa, la diéu
kien dé phat trién ngudn luc con ngudi - yéu t6 co bdn dé
phét trién xa hoi, ting trudng kinh t€ nhanh va bén vimg”,

Qudn triét chii truong, Nghi quyét cia Ddng va Nha nudc
va nhdn thitc diing ddn vé tém qaan trong cua chuong trinh,
gido trinh doi véi viéc ndng cao chdt luong ddo tao, theo dé
nghi ciia Sd Gido duc va Pao tao Ha Ngi, ngay 23/9/2003,
Uy ban nhdn dén thanh phé Ha Noi dd ra Quyét dinh s&
5620/QD-UB cho phép So Gido duc va Pao tao thuc hién dé
dn bién soan chuong trinh, gido trinh trong cdc truong Trung
hoc chuyén nghiép (THCN) Ha Néi. Quyét dinh nay thé hién
s quan tdm séu sdc cia Thanh wy, UBND thanh phé trong
viéc ndng cao chdt lugng dao tao va phét trién ngudn nhén
Iuc Thu do.

Trén co so chuong trinh khung ciia Bo Gido duc va Pdo
tao ban hanh va nhitng kinh nghiém riit ra tir thuc 1€’ ddo tao,
8¢ Gido duc va Pao tao da chi dao cdc truong THCN 16 chitc
bién soan chuong trinh, gigo trinh mét cach khoa hoc, hé



thong va cdp nhdt nhitng kién thicc thuc tién phi hop véi doi
twong hoc sinh THCN Ha Noi.

Bo gido trinh nay la tai lidu gidng day va hoc tdp trong
cdc truong THCN ¢ Ha Noi, dong thoi la 1ai liéu tham khdo
hitu ich cho cdc truomg c6 dao tao cdc nganh ky thudt - nghiép
vy va dong ddo ban doc quan tam dén vdn dé hudng nghiép,
day nghé.

Viéc 16 chitc bién soan bo chwong trinh, gido trinh nay
la mot trong nhi¢u hoat déng thiét thuc cia nganh gido duc
va dao tao Thit d6 dé ky niém “50 nam gidi phdng Thii do”,
“50 ndm thanh ldp nganh” va hudng téi ky niém “1000 ndm
Thdng Long - Ha Néi”.

So Gido duc va Dao tao Ha Noi chan thanh cdm on Thanh
uy, UBND, cdc 56, ban, ngarh cia Thanh pho, Vu Gido duc
chuyén 'hghiép Bé Gido duc va Pao tao, cdc nha khoa hoc, cdc
chuyén gia ddu nganh, cdc gidng vién, cdc nha qudn 1y, cdc
nha doanh nghiép da tao diéu kién gitap dé, dong gép ¥ kién,
tham gia Hoi dong phdn bién, Hoi dong thdm dinh va Hoi
dovig nghiém thu cde chuong trinh, gido trinh.

Day ia ldn dau tién §6 Gido duc va Pao tao Ha Noi t6
chitc bién sogn chuong trinh, gido trinh. Di da hét suc ¢6
gdng nhung chdc chdn khéng tranh khoi thiéu sét, bdt cdp.
Chiing t6i mong nhgn dugc nhitng v kién déng gdp cua ban
doc dé timg bucc hoan thién bo gido trinh trong cdc ldn t4i
bdn sau.
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Loi néi dau

V:’éc rén luyén tie diy thudgt toén gép phdn boi dudng cho chiing ta
phdm chat ciia con ngudi lao dong moi trong xd hoi van minh thong
tin. Trong nhitng phdm chdt dé phdi ké dén théi quen nr kiém tra. thoi quen
tim kiém cach gidi quyét vdan dé trén mdy tinh mot cdch khoa hoc, 1161 kiém
thot gian ma tai ¢6 hiéu qua.

Gido trinh “Thudt todn va kv thude lap trinh Pascal” ldy muc dich ren
tuvén tie duy thudt todn lam trong tam, do dé chi cung cdp kién thirc & miic can
thiét (vé cdc cdu tritc dit li¢u co bdn va cdc cdu trite didu khién) cia ngon ngit
Pascal dé dit minh hou cho viéc thé hién cdc thudt todn va chit trong rén luyén
k¥ ndng cai ddr thudr todn rén ngén ngit Pascal. Gido trinh sé khong dé cap
dén nhitng van dé chuyén sau nhu: Con tré va cdp phdr dong; cdc cdu irie dit
liéu trivu teomg; ldp trinh dé hoa, dm thanh. thi vién chuong trinh riéng;. .. Dé
ddm bdo tinh ddy dii ¢ miic cdn thiél, mot s6 noi dung o thé dupe winh bay
thém thanh bai, muc doc thém dé tién tham khdo.

Vé cau trite hinh thite, gido trinh chia thanh cde chuong. Mot chitong bao
g6m mot s6 phdn kién thire ditge gan chi s6 la ma. Cudi moi phan kién thitc
déu c6 mot s6 can hdi va bai tdp dé luyén 1dp, ciing o kién thic.

Hé thong cdc cau héi va bai 1dp cua cdc khoi kién thiic trong mot chuong
dutoe ddnh chi muc lién tuc. Chang han "Bai 1.15" nghia la bai tdp thit 15 cuia
chuong 1. Tiwong e nhur thé, 1dt cd cde vi du cing loai (vé thudt todn va
chitong trinh) trong ciing mot chuong ciing duoc gdn chi myc lién tuc. Chang
han "Vi du 2.14" nghia la vi dy thit 14 cia chiwong 2. Cde vi dy thudce logi
khdc (nhue vi du d€ minh hoa cho mét khdi niém, mor quy tdc cii phdp...) thi
khong dige gan chi muc nhu trén. Cde vi du thudc loar nay, trong mic kién
thitc dang trinh bay, sé khong duoc gan sé thit ne hode ¢6 s& thir ne, 1wy theo
muc kién thicc ndy cé mot hay cé nhiéu vi du.

Ngon ngit Pascal ma ching ta st dung di cung voi gido 1rinh nay la
Borland Pascal 7 .x.



Tdc gid xin bay 16 long biét on chan thanh t6i: PGS - TS. N guyén Xudan
Huy (Vién Céng nghé théng rm) PSG -TS. Poan Van Ban (Vién Cong nghé
thong tin), GS. Pham Vdn At (Dai hoc Giao théng), TS. Duwong Tir Cuong
(Hoc vién ky thudt qudn sir), TS. Phé Pire Toadn (Dai hoc Su pham Ha Ni
1) dd c6 nhitng y kién déng gép quy bau gféq cubn gido trinh dioe hoan chinh
va co chdt lwong hon.

Tdc gid ciing xin chdn thanh cdm on sy 16 chiic, hop tdc va gitip dé nhiét
tink cda ban gidm hiéu, phong dao tao va 16 chuyén mon truong THKT Tin
hoc Hé Noil - ESTIH.

Tdc gid ciing xin chéan thanh cdm on cdc ban bé dong nghiép dad quan tém
va o nhitng y kién déng gép trong qud trinh téc gia bién soan gido trinh.

Tac gia



Chuong.1
CAC VAN BE CO BAN CUA THUAT TOAN

L. THUAT TOAN VA MOT SO TiNH CHAT CG BAN

1. Khéi niém thuat toan

Thuat toan (algorithm) 13 mot day cdc chi thi duge viét theo mot quy tic
nhit dinh d€ theo d6 mdy tinh thyc hién, sao cho, tir dit liéu vao la gia thiét clia
bai todn, sau mét s6 hitu han bude s& thu duge dif liéu ra 12 két qua can tim coa
bai todn dé.

Vi du 1.1: Xay dyng thuat todn tim gid tri 16n nhdt trong 3 $6 a.b.c cho
trudc, két qua gin cho bién m.

Buwoe 1. Nhdp ab.c,

Bioe 2: Gdnm = a;

Buoc 3: Néum<b thim := b;

Bude 4: Néum<c thim := ¢,

Bucc 5: In két qud (sé lon nhdt 6 gid tri la m).
Buoc 6. Két thiic.

Nhén xét:

Cudi mot thuat todn ludn cé bude ghi nhin két thic thuat todn.

Ta sir dung ky phép := d€ biéu thi mot cau lénh gin. Cau {énh gén thuc
hién viéc gdn gid tri clla mot biéu thic x4c dinh cho mot bién. Cin phén biét
cau Iénh gdn va phép so sdnh. Vi du, viét m := 5 nghia | biéu thi Iénh gén cho
bi€n m bing 5, viét m = 5 nghia 12 bidu thi viéc so sdnh gid tri ctia m véi 5.

Dir liéu ki€m thir 1a mot bo gid tri cy thé ciia dir lieu vao. Mot tap hop
cdc dir ligu kiem thir goi 1a ddy di n€u né phil Kin t4t ca cdc trudng hop cia
dir lidu vao.

Vidy 1.1 ¢6 bo dit ligu kiém thir ddy dit gém 6 dir liéu ki€m thir.



R& ring, dé chitng minh mot thudt todn 1 diing din thi ngoai phuong phép
ching minh bing todn hoe, ching ta c6 thé chiing minh bing céch chi ra ring
thuat todn luen ding d6i vdi hat ky dit li¢u kiém thir nao trong mot bo dir liey
ki€m thir day du,

D¢ chi ra mer thuat todn sai, ta chi c4n chy ra mot di lieu kiém thir dé€ chj
ra rang thuit todn cho ket qua sai.

phong dé gidi thich thuat todn, lay vi du cho thuat toan. Bang mo phong
thudng gom mor 56 cot, mdi mot cot danh riéng cho mot bieh v cdc hang dé
bieu dién cic buge thuc hién thuat todn, theo déi su thay ddj gid tri cha bién dg
khi thuat todn dugc thyce hién,

Bing mé phéng ddy dti cic bién cho vi du 1.1 véi dit liey kiém thit (a,b,c)
twong ting 1a (3,4,7) nhir say- '

2. Mét s& tinh chat co ban cUa thuat toan
2.1. Tinh dirng

Mot thuat todn phai ¢6 tinh dimg, nghia la né phdi dam bao ding laj sau
mot s6 hitu han bude,



Vidy 1.2: Thuat todn diéu khién (mitc téng quat) hoat dong “di” ctia mot
ro-bot nhur sau 1a vi pham tinh dirng:

Bude [ Pung tén;

Butoe 2: Bude chdn phai:
Buriic 3: Bueie chdan trdi;
Butde 4: Quay vé Biroe 2
Bigeic 5: Két thiic.

Nhdn xét: Thuat todn & vi du 1.2 trén day khong dimg vi budc 5 khong bao
210 thye hién duge.

2.2. Tinh dung dan

Mot thuat todn phai ¢6 tinh ding din, nghia 1a né luén cho cling két qua
ding doi véi mot bo dir licu kiém thir day du.

Vidu 1.3: Nhan xét xem thuat todn sau day thuc hién lai yéu ciu cia vi
du 1.1 c6 dam béo tinh xdc dinh khong.

Bitde 1 Nhdp a.b.c;
Buoe 2: Ganm:= a;
Buitise 3: Néu a<b thi m:= b:
Khong thi Néu a<e thi m:= ¢;
Buc 4. In két qud (s6'lom nhét c6 gid tri la m);
Bioe 5. Kér thiic.

Nhdn xér: Thudt todn trén sai khi a<b<c, vi vay né vi pham tinh ding dén.
2.3. Tinh phé dung

Mot thuat todn goi 1a ¢6 tinh phé dung néu né giai quyet duoc mot 16p bai
todn. Mifc d6 phd dung ciia thuat tedn phu thuse vio tinh téng qudt cla thuat
toan dé. Tuy nhién, trong lap trinh, d6i khi nguthi ta gidam muc tong quzil' cla
bai todn d€ lam tang tinh kha thi cia chuong trinh (dam bao thai gian thuc
hién, qua trinh thiét ké...)

Vidu 1.4: Xay dung thuat todn giai bat phuong trinh:

ax +b<0véi Vv a,b.




Bioc 1: Nhdap a, b;
Bude 2: Néu a=0THh
Néu b<0 thi Inkg (BPT VD)
Khong Thi Inkg (BPT VN)
Khong thi
Néw a>0 thi Inkg (x <-bla)
Khong thi Inkq (x2-bla);
Budc 3: Kér thiic.

3. Cau hdi va bai tap

Bai 1.1

Khai niém thudt toan? Thuét todn ¢d nhitng tinh chit co ban nao? Cho vi
du minh hoa?

Bai 1.2

Khdi niém dit liéu kiém thir? Th€ nao 12 bo dit lieu ki€m thir ddy du? Hay
cho mot bo dit lieu kiém thir ddy di khi cdn xem xét mot thuat todn giai bat
phuong trinh: ax + b >= 0.

Bai 1.3

Lap bing mo phdéng dé thuc hién thuat todn sau day, sau dé hiy cho biét
thut todn giai quyét van dé gi?

Budac 1> Nhdp a.b;

Buwoce 2: Gdn x:= a;
Buoc 3: Gdna:= b;
Bioe 4: Gan b:= x;
Bitge 5: In két qud (a, b),
Budc 6: Két thic.

II. CAC CAU TRUC PIEU KHIEN TRONG THUAT TOAN
1. Cac hinh thirc md ta thuat toan

1.1. S&r dung hinh thic mo ta theo timg budc
La phuong phép liét ké timg budc giong nhircac vidu 1.1, 1.2, 1.3 va 1.4
da dugc trinh bay.
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1.2. Sir dung so dé khoi
Cung dinh hudng:

P
>

Céc khoi thanh phén trong so dé khéi phai dugc néi vSi nhau bing cdc
cung dinh hudng dé biéu thi thuat todn.

Khoi hinh elip: chita biéu thi di€m bat ddu va két thic thuat toan. Goi la
khéi bar dau/ két thiie. Khoi bat dau chi cé mot cung di ra. khéi k&t thite chi ¢é

mot cung di vao.

Khoi hinh binh hanh: chita cdc 1énh vao ra. Goi ld khoi vaolra.

Khoi hinh chir nhat: chia mot hay nhiéu lenh. Goi la khéi lénh.

Khdi hinh thoi: chira mot diéu kién (biéu thic logic) ¢6 gid tri ding hoac
sal va ludn ludn ¢6 hai dudng dan ra tuong tng vdi timg trudng hop cia diéu
kién. Khoi nay con goi la khoi ré nhdnh.



Vi ban chat clia khéi vao/ra cting chita cdc lénh nén néu khong so nhim
lan thi ta c6 thé khong cén sir dung thém ky phdp hinh binh hanh vi thay vao
d6 ta s€ sir dung ky phdp hinh chir nhat (kh6i lénh) dé ghi cdc I¢nh nhap dir
liéu va in két qua.

Viéc st dung so d6 khai dé mo thuat todn s& dugc minh hoa ky trong
muc 2.2. Tuy nhién, ching ta ¢6 thé tham khao trude mot vi du sau day:

Vidu 1.5: Bing so d6 khéi. mo i thudt todn gidi phuong trinh: ax + b = Q.

Inkq (PT ¢6 nghiém

X = -b/a)
Inkq (PT Inkq (PT
vo dinh) vO nghiém)
r
v y

r

1.3. Sir dung phuong phap gid 1ap ma (pseudo code)

Mot cdch khic dé mo ta thuat todn 1A dling gia lap ma. Phuong phép ndy
sir dung ngoén ngit tu nhién nhung gin giii vi ngon ngir lap trinh bac cao dé
dién ta thuat toan. Ngon ngir tw nhién trong gid lap ma dé chuyén déi sang
ngén ngili 1ap trinh bac cao, do vay nguoi ta goi phuong phdp nay 1a pseudo
code - nghia 1 gia lap ma 1énh,

Mot thuit 1odn duge mé ta bang gi4 1ap ma c6 thé viet dang nhu sau:
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A!goz ithm (thudt toan ), Tén thuat todn.

Function (chitc ndng}). Chitc nang, nhiém vu cua thuat 1oan.

[nput (vao): Dir iéu vao cua thudt todn.

Output (Ra): Dir liéu ra cua thuat todn.

Format (khudn dang): Quy Uic, quy udc hay ci phap bicu dién cac dai
lugng output dugce tim tir cic dai lugng input.

Method (phicong phdp):. Phan chinh mé ta thuat todn gém cdc lénh cita
thudt todn dé giai quyct bai todn. Céc lénh duge viét bang ngon ngit ty nhién
nhung gén gili v&i ma lénh clta ngoén ng( 1ap trinh bic cao (thudng thi giéng
vOi ngon nglr Pascal). Cic dong 1énh nay thudng dugc ddnh s thit .

End (Tén thuat toan) (két thuic thudt todn).

Vidu 1.6: Xay dung thuat todn tinh tap Z la hopcla 2 tap X va Y.

Dinh nghia: Cho 2 tap hop X va Y cdc phan tir ciing ban chal. hop cla 2
tap X va Y (ky hiéu 1a X ' Y) la mét tap hop bao gém céc phan tir ¢6 trong X
hoac Y.

Trén co s¢ dinh nghia trén, ta xay dung thuat todn tinh tap 7 bang gia lap
ma nhu sau:

Algorithm Union.
Function Hop cta 2 tap hop.
Inpur Tap X, tap Y.
Output Z=XvwY={alaeXvaecY}
Format Z2=XuwY
Method
1. Khoi tao tap Z bang réng;
2. Véi mbi phén tir a thude tap X thi 1am nhu sau:
3 Thém a vao tip Z; _
4. Véi mdi phan tlr a thudc 1ap Y thi 1am nhu sau:
5. Né&u ki€m tra thdy a khong thude tap Z thi:
6. Thém a vao tap Z.
7. Xac nhan tinh xong tap Z,;
End Union.
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Laru ¥: Khong ¢6 quy tic bit budc ndo dé dién dat cic Iénh trong gia lap
ma. Ban dau tiép cin v&i thuat todn, ngudi ta thudong ding hoan toan ti€ng Viét
dé biéu thi cac lénh. Tuy nhién, khi da biét vé cdc cdu triic diéu khién trong
thuat todn, nhat 1a khi da biét vé mot ngon ngit lap trinh cy thé thi ta nén sir
dung két hop cic ¢t phdp cau [énh bang ti€ng Anh cta ngon ngir 1ap trinh dé
véi cdc ky hi¢u riéng sao cho (nhat quan, logic va tu nhién) dé¢ bicu dat gia
lap mi. Thuat todn trén ¢6 thé s€ khéng khé hiéu néu ta viét lai nhu sau:

Algorithim Union.
Function Hop cua 2 tap hop.
Input Tap X, 1ap Y.
Ourput Z=XuUuY={alaeXvaecY]
Format Z=XuUY
Method

1. Z={}
. Forcachain X do
AddatoZ:
. Foreachain Y do
If not ( ain Z) then

6 AddatoZ;

7. Return Z;
Fnd Union.

Nhan xét: Trong ba hinh thifc dién ta thuat todn (liét ké ting budc, so do
khai va gia ma), khong thé khang dinh chic chan hinh thitc nao t6t nhat. Méi
cdch mo t4 thuat todn déu ¢6 nhig wu diém va nhuge diém nhat dinh. Diéu d6
tuy thudc vao timg bai todn cu thé va phdn ndo tuy thuoc vio théi quen, §
thich, cich nhin clia timg ngudi. '

Néu ¢é mot thuat todn khé rd rang va ta mong mudn sy mo ta né cé thé dé
chuyén d6i sang ngon ngit 14p trinh, ta nén s& chon hinh thitc gia ma. Nguoc
lai, n€u mot thuat todn phirc tap, chu yé€u chi néu 1én dugc chién luge giai
quyét bai todn va viéc cai dat thuat todn trén ngon ngir 1ap trinh ¢on phai trai
qua nhiéu miic dé cu thé hod hon nita thi ta nén Iua chon so dé khéi hoic liét
ké ting budc dé chi ra dudmg di, hoat dong cia thuat todn.

2. Cac ciu tric didu khién trong thuit toan

2.1. Cau tric tuan tu

Cau triic tudn tir 1a cdu tric ma trong d6 cdc 1énh duge thue hién theo ding
thit tu nd duge chi ra trong thuat todn.
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Vidu 1.7: Cho mdt hinh vuéng canh bing a. Ngudi ta v& bén nira hinh
tron nhan 4 canh hinh vuéng lam dudng kinh. Phan chung cia cdc cap duding

tron tao thanh mot bong hoa 4 cinh. Xay dimg thuét fodn tinh dién tich cta
bong hoa dé?

Y
/ N
Buwoe I: Nhdp canh a.
Buoe 2: Snt := (112 pit(al2 ¥ (al2);
{ dién tinh niea hinh tron)
Stg = (112Fa*(al2);
{dién tich tam gidge noi tiép trong hink tron)
S2ne := Snt-Sry;
{ dién tich 2 nwa canh hoa}
Sbh := 4*82nc;
{ dién tich bong hoa}

Bude 3: In kq (Dién tich béng hoa la: Shh);
Buoce 4: Két thie.

Luu y: Dau hoa thi * dung dé ky hiéu phép nhan (phi hop vai ci phdp cla
cdc ngodn ngif 1ap trinh).

2.2. Cau truc ré nhanh

Cau tric ré nhénh 14 cau tric trong dé mot hay mot nhém lénh duge thuc
hién hay khong dugc thuc hién la phy thude vao gid tri diing hay sai ctia mot
diéu kién nao d6.

Vi du 1.8: Xay dung thuat todn gidi phtong trinh ax®+ bx + ¢ = 0 véi a.b.c
1a cdc 86 thuc cho trudce.

Buce 1: Nhdp cde s6'thiee ab.c;

Buce 2: Néu a<>0 thi lam Budée 8;

Buoe 3: Néu b<>0 thi lam Buée 7;

Butoe 4: Néu c<>0 thi lam Budc 6

Bucc 5. - Inkq (PT VD) { a=b=c=0}
- Thue hién Buoe 12
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Butoc 6. - Inkg (PT VN) {a=b=0, c<>0]
- Thie hién Buoce 12,
Buée 7: - Inkg (PT ¢6 nghiém x=-c/b),
[ a=0, b<>0]
- Thuee hién Budel2;
Bioe 8: Tinh d = b*b-4*a*c,
Birce 9: Néu d<0 thi thue hién Biroc 5;
Buée 10: Néu d=0 thi
- InKyg
(PT ¢6 nghiém kép x = -bl{2%a))
- Thuee hién Bicoe 12
Buege 11 - Inkyg
(Phuong trinh ¢6 2 nghiém phdn biét:
xl=(-b+sqri{d)}}(2%a),
x2=(-h-sqri(d)}/(2*a};)
Biroc12.: Két thiic; |
Nhan xét:
C6 thé ¢6 nhidu hon mot thuat toan dé gial mot bai todn. Va, v6i mét hinh
thtic dién 14 thuat todn thi ciing ¢6 thé ¢é nhiéu cich thé hién thuat todn do.

Viéc xay dung thuat todn bang phuong phédp liét ké ting budc ¢6 2 cach
thé hién sau day:

Cdch thir nhdt 1a thé hién theo phong cdch 1dp trinh chuyén diéu khién,
tta Busic, nghia 1a tan dung cdc budc nhdy, budc chuyén diéu khién theo kicu
néu gap kho khin thi “ng & budc tuong lai”.

Trong vi du 1.8, ta thély & budc 2: khi a <> 0 ta ¢6 mot phuong trinh bac 2
thuc sy va viéc giai né duoc khat “ng”, nghia la chuyén diéu khién dén bude 8.
Trong qué trinh hinh thanh thuat todn, khi 1am dén budc 2 ta s€ khong thé biét
truée 13 budc twong lai cha viéc chuyén diéu khién la bude 8. Cho nén trong
thuc t€, tai day ta tam thdi viét la: '

Bude 2: Néu a <> 0 thi lam Bu6e “ng 17

Buéc 3: Néu b <> 0 thi 1am Bude “ng 27

Dén khi gidi quyét hét nhiing trudng hop phi dinh bén dudi, ta méi biét
chinh xdc “ng 17 12 bude 8 va “ng 2” 1a budce 7.

Khi giai quyét nhitng trudng hgp pht dinh bén dudi ta phai ludn ludn
tham nhudn ¥ nghia clia su ngdm dinh va tinh chét cla cdu tric tudn tir cua
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thuart todn. Ching han néu budc 2 khong thyc hién budc 8 thi theo cau trijc
tudn tir thuat todn s& tién hanh thtre hién bude 3 va & bude 3 phai ngdm dinh
la a =0 Tuong ty (ai budc 3 néu khong thue hién bude 7 thi theo céu triic
tudn tu thuat todn sé thuc hién budc 5 vi & bude S lusp phéi hiéu “ngam
dinh” ring a=0vab=0...

Phong cdch hinh thanh thuat toan kiéu’ nhy the nay giip cho viee g 16
vin dé theo timg budc vi c6 thé giai quyét duge nhiéu ciu tric cong kénh khi
phai bién luan nhiéu kha nang xuat hién trong bii toan.

Cdch thit hai I thé hién theo phong céch ciig ldp trinh c6 cdu tric, tia
Pascal. Trong cich nay ngudi ta tan dung t6i da tinh cdu tric ciia loai 1énh
dang duoc sir dung. Cich nay duoc va ding hon trong so d6 khoi va khong
thich hop trong liet ke ting bude vi né cé thé 1am cho mot budc s€ dién ra rat
cong kénh. “Thé hién 17 dusi day thé hién cdch ¢ 2 gidi phuong trinh bac 2
theo phong cich ndy mot cich triét dé,

Néu mot sy bién luan kha phic tap trong mot bude nao dd ma bi phan ra
thanh cdc budc nhd hon thi thuc su né lai chuyén vé phong cdch gin Basic,
nghia la trong trudng hop nay Ia “lai” ca 2 phong céch.

Thé hién 1:

r Buoe 12 Nhdp cac 56 thite ab.c; j
Buoe 2: Néu a=0 thi
Néu b=0 thi
Néu c=0 thi
Inkg
(Phuong trinh trinh c6 vo SO nghiém)
Khong thi
Inkg (Phuomg trink vo nghiém)
Khong thi
Inkg (Phitong trink cé nghiémx = -¢/ b)
Khong thi lam cdc lénh sau day.
Bioc 2a: Tinh d = br*b-4* ke
Buce 2b: Néu d<0 thi
Inkq (Phuong trinh vé nghiém)
Khong thi
Néu d=0 thi
InKq (C6 nghiém kép x= -bi(2%q})
L Khing thi
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Inkq (Phitomg trinh c6 2 nghiém phan biét.
xI=(-b+sgri(d))/(2%a);
x2=(-b-sgri(d))/(2%a); )
B 3: Két thiic;

Ba budc nay c6 thé dién dat bing so d6 khéi nhu thé hién 2 sau day:
Thé hién 2. '

Y

Nhap a,b

X

d:=b*b-4*a*c
Inkq (PT
V6 nghiém)
Inkq (PT Inkq (PT
Inkq (PT Vo nghiém) V& dinh)
¢0 nghiém >
x =-bf(2*a)) . L J ¥
I
Inkq (PT c6 2 nghiém _|Inkq (PT ¢6
x1 = (-b+sqrt(d)/(2*a) "|nghiém x :=-c¢/b)
x2 = (-b-sqri(d)/(2*a))
Y h 4 ¥
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Trong quy ude dién dat thuat todn béng hinh thifc ligt ké timg budc, khi cé
nhi¢u hon mét lénh ciing chiu Sy phy thudc vao mot didu kién trong mot cau
tric di€u khién (r& nhanh hodc 1ap) ngudi ta cho phép ding thém khdi niem
cau 1énh ghép ¢6 dang: Bitddu <nhém lénh> Kétthic.

2.3. Cau tric lap

Céu trdc 1ap 14 cau triic trong dé cho phép mot hay mot nhdém Iénh dugce
lap di lap lai mot s& hiru han 1an,

C6 mot diéu kién dung dé diéu khién vong 1ap nghia 1a né cho phép tiep
tuc hay dimg qud trinh lap tay thudc vio gid tri ding hay sai ca né. tat nhicn
dé dam bdo tinh dimg cua vong 1ap thi ban than diéu kién nay c6 thé bi thay
d8i gid tri dudi téc dong ciia cic lénh trong vong lap d6.

Gan v6i da 6 ngon ngir lap trinh, c&u tric 1ap con chia thinh 2 loai:

Lip v6i s6 1an biét trude.

Lap véi s6 lan khéng biét trude: g6om 2 loai 12 kiém tra diéu Kién trudc va
kiem tra diéu kién sau. Diéu kien, & day dung dé diéu khién vong lap dé quyé
dinh cho nhém I¢nh duoc thuc hién I4p ti€p hay dimg lai, phu thudc vao gid tri
ding hay sai cla diéu kien dé.

Vi du 1.9: Xay dung thuat todn tinh T= 2" v moi a va n la cdc s6 nguyén
khac 0 cho trurde. Trong vi du ndy gia thiét abs(k) la ham cho gi4 trj tuyét doi
cha s6 k.

M6 td thudt todn bing phicong phap liét ké theo timg budcc
Buoe 1: Nhdp an;
Buoc 2: Néu (a=0) hodc (n=0) thi quay vé Buoe 1 ;
Buce 3: Khéi tao T:=1; i:=0;
Buoc4: i:=i+]; T:=T*q;
Bucce 5: Néui < abs(n) th thice hién Biroc 4;
Buie 6: Néu n<O thi T:= /T
Buie 7: Inkg(T),
Buoc 8: Két thiic;
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Mo 1d thudt todn bang phuong phép so dé khoi

h 4

Nhap a,n

(a=0)OR(n=0)

T:=1; i:=0,

b A

F
i=1+1; T:=T*a;

L 4



M6 td thudt rodn bing phitong phdp gid lap ma

Algorithm HamMu.
Function Tinh a mii n.
fnput 6 nguyén a =0, s6 nguyén n = 0
Ouiput T =g%a%, % 4 (co n thira sGa)
Formar T=a"
Method
1. Khoi tao T=1:
2. For i=1 to n thuc hién lénh
3. T=T*a:
4. If n < 0 Then gin lai
S. T=UT:;
. Return T
Lnd HamMu.

jon

Vidu 1.10: Xay dung thuat todn tim uéc sg chung i6n nhat cia hai s6
nguyén a va b cho truée,

Phuong phdp trig lién tiép

Mo 1d thudgt todn: Lap qué trinh sau day khi a con khic b: thay s6 16n hon
bang hiéu ¢tia né trir di 5§ be hon. Két thiic qu trinh lap thi 2 s6 bing nhau va
mot trong ching 1a ude s6 chung 60 nhét clia 2 s6 ban dau.

Mo td thudr todn bang cdch 1iét ké theo tirng buoe

Buce 1: Nhap ab
Buic 2: Déral=a; bl =b; a=abs(a), b=abs(h);
Biese 3: Néu a=b thi lam Buce 6;
Buoc 4: Néw a>b thi a:=a-b
Khéng thi b.=b-q:
Bitic 5: Quay vé Bue 3
Bitdc 6. Inkg (USCLN ciia al va bilab);
B 7: Két thiic.
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Ma id thudt todn bang so dé khéi
Ta théng nhat sir dung k¢ phdp <> dé chi phép so sénh khic nhau =

h J

Nhap a,b

(a=0)OR(b=0)

al:=a; bl =b;
a:=abs(a); b:=abs(b)

Inkq( (al,bl)=b )

r




Mo td thudt todn béng hink thie gid lap ma

Algorithm UCLN,

Funcrion Tinh uéc s6 chung 16n nhat cia 2 sg nguyeén,

Input  s6 nguyén a <> 0, 5§ nguyénb <> (
Output U= UCLN (a.b) '
Formatr U=UCLN (a,b)
Method
1. While a <> b 1am cdc bude sau:
2. a)Ifa>b Then thay a bang b:
3. b)Else If b > a Then thay b bing a:
4. U=h;
5. Return U :
| EndUCLN. N

Phitong phdp chia lién tiép

Lap qud trinh sau day khi du r con khéc 0 thay a bang b. thay b bang r va tinh
lai du r. Két thiic qud trinh lap thi b 1a uéc so chung én nhat cia 2 & ban day.
Mé td thudt 1o6n bang cdch liét ké theo titng bitce
Trong mé A thuat todn ta s& sir dung phép toin mod dé ch; Phép todn lay
phin du. Vidu a mod b s& cho k€t qua 12 s6 dur cia phép chia s6 nguyen a cho
sO nguyén b,

Buoe 1: Nhdp a.b

Buce 2: Ddt al =q, bi=h; a=abs(a); b=ubs(b);
Buce 3. Tinh r = a mod b;

Bucce 4: Néu r=0 thi 1am Burge 7

Biée 5. a:=b; bi=r;ri= a mod b,

Bitoe 6. Quay vé Bioc 4.

Buoe 7: Inkg (USCLN ciigq o/ va bl la b),

Bioe 8: Két thiic.
— ]
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Mé td thugt toan béng so dé khoi

-
>

F

Nhap a,b

(a=0)OR(b=0)

al :=a; bl :=b;
a := abs(a), b := abs(b):

a:=b;b:=r;
r:=amodb;
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MG 1d thudr todn béang hinh thite gid Igp ma

Algorithm UCLN.

Function Tinh udc s6 chung 16n nhat clia 2 s§ nguyeén.
fnpur  s6 nguyén a =0, s6 nguyénb =0
Output U = UCLN (a,b) |
Format U = UCLN (a,b)

Method .

1. Tinh r [ 58 du cta a chia cho b;

2. While <> 0 lam cic butde sau:

3. a)Thay a bing b;

4. b) Thay b bang r; _

5. ¢) Tinh lai r 1a s6 du cta a chia cho b;
6. GinU=b;

7. Return U;

End UCLN.

3. Cau hdi va bai tap

Bai 1.4 :

binh nghia cdc cau triic diéu khién trong thuét todn? Cho vi du minh hoa?

Bai1.5 |

D¢ tim udc s chung I16n nhat ciia 2 s6 a va b tuong (ng ¢6 gid trj 100 va
10 thi thuat todn trir lién ti€p thue hién cdc lénh lap bao nhiéu ian? Thuit todn
chia lién ti€p thyc hién céc lénh 1ap bao nhiéu lan?

Bai 1.6

Xay dyng thuat todn tinh P = n! va trinh bay:

a) Bang hinh thic liet ke timg budc.

b) Bing so d6 khéi.

¢) Bang gia 14p ma.

Bai 1.7

Ding so d6 khai dé trinh bay thuat toan tinh téng cdc 1ap phuong clia n s6
tu nhién dau tén. :

Bai 1.8

Dung hinh thic thie liet ké timg budc dé trinh bay thuat todn in ra céc 3
¢4 2 chit s6 va 56 d6 chia hét cho 3.
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HI. GIGI THIEU CAC NGON NGU LAP TRINH

1. Khai niém

Ngon ngit 1ap trinh 1a ngon ngit ding dé viét chuong trinh mdy tinh.
Chuong trinh mdy tinh chinh a mor thé hién cy thé cia thuat todn bing mot
dang thie quy dinh bing mot ngon ngi.

2. Phan loai (ngén ngir bac thap, ngdn ngir bac cao)

2.1. Ngon ngit may

Ngon ngir may (con goi 1a chuong trinh ma may) 1a tap hop céc lénh thuc
tai dieu khién cdc mach logic vi lap trinh trong don vi xit 1y trung tam. Chuong
trinh viét bang ngon ngit mdy vé mat logic chi bao gém cac ky hiéu 0 va |
(dugce the hién vé mat vat 1y 12 2 trang thdi vi chi ¢6 2 trang thai khdc nhau cla
cdc vi mach dién tir), tao thanh cdéc ma nhi phan d€ biéu thi vi lénh cua chip xir
ty trung tam.

2.2. Hyp ngit (Asembly)

Hop ngit 1a mét ngdn ngir 14p trinh (viét trong moi trudng — hay chuong
trinh dich — Asembler) bao gém mét tap céc lénh so cdp (don gidn va nho
nhat): INPUT, PRINT, LOAD, ADD, SUB, MUL, DIV, MOVE.... Chi v ring
moi ménh lenh déu ¢6 thé phan tich thanh mot tap cic lénh so cap. Néi cich
khdc tap hop hiru han cic lénh so cap trong hop ngir phii hét cac chi thi khic
nhau dé giai mot bai todn tin hoc.

Vi du (doc thém)

Chuong trinh hgp ngit tinh e =(a+b)*(c+d):

INPUT a: {nap a tiv ban phim}

INPUT b;

INPUT ¢;

INPUT d;

LOAD a; {nap a vao thanh ghi t6ng A}
ADD b, { cong A véi b, két qud ddt vao A}
MOVE ¢; {ghi A vao e}

LOAD ¢;

ADD d;
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MUL e
MOVE ¢;
PRINT e;
HALT
a
b
-
d
¢
END
2.3. Chuong trinh dich
Chuong trinh dich 1a mot chuong trinh dac biét cho phép dich mat chuang
trinh viét bang mot ngon ngif 1ap trinh sang ngon ngir mdy.
Chuong trinh dich thue hi¢n céc chifc nang sau day:
Duyét chuong trinh ngudn dé€ phét hién va thong bio cdc 100 ci phdp do
ngudi 1ap trinh viét sai.
Dich churong trinh nguén thanh chuong trinh viét bing ngoén ngil
Thure hién chuong trinh ma may dé.

—

may.

2.4. Ngon ngit l1ap trinh bac thap va bac cao

C6 the viét truc ti€p mot chuong trinh viét bing ngon ngit may. nhung diéu
d6 rat kho khan va hay sinh 16i. Cic nha I4p trinh dua trén nguyén 1y cla may
tinh dugc diéu khién bang chuong trinh dé sdng tao ra céc ngon ngir lap trinh
gén giii v6i ngon ngir con ngudi, phit hop véi tam Iy va w duy con nguoi dé
dien dat cdc thuat todn mot cich trong sdng va tu nhién,

Viéc sing tao ra hgp nglr la bude ddu thay thé ngén nglt may bing cdc
ténh dé& hi€u véi ngudi diing. Tuy nhién cdc nha tin hoc tiép tuc sdng tao ra cic
ngon ngit 1ap trinh méi gan giti véi ngon ngit tw nhién hon. DE d& dang phan
biét ngudi ta quy ude goi:

Ngoén ngir mdy va hop ngir 1a ngon ngit lap trinh bac thap.

Ngon ngif lap trinh con lai 12 ngon ngif lap trinh bac cao.

3. Tém tat vé cac i6p ngdn ngir (doc thém)

C6 thé phan loi cdc 16p ngén ngit theo lich sir phat trién clia cdc ngdn ngir
14p trinh:
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3.1. Thé he 1

Lap trinh & mic mad mdy (tir nam 1950) ma dién hinh Ia hop nglf (ngon
ngit [ap trinh gan ngon ngir may nhat).

3.2. Thé hé 2

Céu I¢nh cta hop ngir duge gop lai bang cdc cdu lénh ¢6 tinh cau tric cta
ngon ngir the h¢ 2 (tir cudi nam 1950 dén hét nam 1960).

Bao gébm FORTRAN, COBOL, ALGOL vi cao hon mot chut 14 BASIC.

FORTRAN: thich hop dé gidi cdc bai todn khoa hoc, k§ thuat. Thi€u tinh
cdu tric. ngheo vé ki€u dit liéu. Ban goc 14 FORTRAN-66. bin chudn ANSI 13
FORTRAN-77.

COBOL: thich hop dé gidi cdc bai todn xir ly dit liéu thuong mai, tuy nhién
van khong gon ging trong cau triic [énh.

ALGOL: cho phép lap trinh véi thi tuc va dinh nghia kiéu dir liéu méi.
C6 thé 1ap trinh cdp phdt bo nhd dong, dé quy - la tien phong cla ngon ngir
thé h¢ 3. '

3.3. Thé he 3

Ngon ngir 1ap trinh hién dai, ¢6 c4u tric. Dinh nghia cdu wic dit lien va
thtl tyc manh. Chia thanh 3 [6p:

Ngon ngit cdp cao van nang:

Bao gom cdc ngon ngit PL/1, PASCAL, Modula-2. C v Ada,

PL/1: gén nhu d3 x€p vao ngon ngit th€ hé 2.5. N6 1a ngbn ngir phd rong
diing nghia dau tién. Pugce xay dung véi mot pham vi rong cdc tinh nang lam
cho n6 ding duge v6i nhiéu linh vuc dng dung khdc nhau: hé trg cdc ting dung
k¥ ngh¢ khoa hoc va kinh doanh: dac ta cdc cdu triic dit liéu phic tap, da
nhiém, vao/ra phiic tap, xit I§ danh séch vi nhidu tinh ning khic.

PASCAL la ngon ngit lap trinh hién dai dugc phdt trién ddu nam 1970 dé
lap trinh c6 c4u trdc va phat trién phan mém, thich hop cho cic ting dung khoa
hoc k§ thuat, 1ap trinh he thoéng (PASCAL con goi 13 FORTRAN clia nhitng
nam 1980 va 1a con chdu tryc tiép cha ALGOL).

Modula-2 theo mot khia canh nhan dinh, 13 sut trudng thanh ctia PASCAL,
cai dat cac tinh nang thiét k&€ nhu che dau thong tin, trinu trgng va kiém tra
ki€u manh véi cdc cau tric didu khién dé€ h tr¢ cho dé quy va twong tranh:
han ché cho cdc ting dung cong nghiép.
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C ban dau duge phdt trién danh cho ngudi cai dat hé didu hanh. He diéy
hanh UNIX dugc cai dat trong C. Tir d6 C duge sit dung manh mé dé tao ra
cac sin pham phdn mém. cdc tng dung nhiing vi phin mém he théng.
Gidng nhu cic ngén ngit khdc, trong pham tri nay, C hé tirg cho cic cau
tric dit liéu phiic tap, cé cic dac trung ki€u hgp 1y. cho phép ding con tro
va ¢0 mot 1ap phong phii cdc toan tir va thao tic dir licu. Bén canh do. C lam
cho ngudt lap trinh “gin giii vdi mdy hon” bing cdch dua vio cic tinh nang
tua hop ngit.

Ada sir dung trong quéc phong, tua PASCAL vé cau tric nhung manh va
phic tap hon, ¢6 khd nang da nhiém, diéu khién gidi ngét, déng bo hod nhi¢m
vu va truyén thong.

Cdc ngén ngit huéng doi tieong:

Cai dat cdc mo hinh phan tich thiét k€. Dién hinh la C++. Smalltalk v
Eiffel. Déu duge sir dung d€ héd trg truc ti€p cho cic dinh nghia lop, k€ thia,
bao boc va truyén théng bao. :

Cdc ngon ngit chuvén dung:

La cac ngén ngt duge dac trung boi cdc dang cii phap bat thudng dugc
thiét k€ cho cdc tng dung riéng. Vi du: LISP. PROLOG. APL. FORTH. ..

LISP: thich hop cho thao tde xir 1§ danh sdch hay gap trong cdc bai todn
t6 hop. Diing cho trf tu¢ nhan tao, ching minh dinh Iy, tim ki€m theo cay va
cac hoat dong giai quyét vin dé khdc. Ngay nay ding dé phat trién cdc he
chuyén gia.

PROLOG giong nhu LISP, dua cic chifc ning hé tro biéu dién tri thifc, sir
dung cau tric dit lieu duy nhat goi la term.

APL thao tic trén mang va vector, giai quyét cdc bai todn todn hoc.

FORTH thiét k& phat tri¢n phdn mém bo xir 1y.

3.4. Thé hé 4 (4GL - 4 generation language)

Bao gém:

- Ngén ngit hoi.

- B6 sinh chuong trinh.

- Cac 4GL khdc.

4. Théng dich va bién dich (doc thém)

Chuong trinh dich ¢6 2 cich thifc 1am viéc: thong dich va bién dich.
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4.1. Thong dich

Theo cdch nay, hanh dong do cau Iénh cia ngon ngit quy dinh duge thu
hién trye ti€p. Thong thuong véi méi mot hanh dong déu c6 (wong ing mo
chuong trinh con - viét trong ngon ngit mdy - d€ thuc hién né. Vay viec thong
dich chuong trinh dugce thyc hién bang cich goi cic chuong trinh con theo mo
day thich hop. '

Chinh xdc hon, b théng djch 13 mot chuong trinh (dich) thuc hién lap cdc
thao tac sau:

I. Lay mot cau lénh ké tigp.

2. Xdc dinh hanh dong cin thyc hién.

3. Thuc hién hanh dong.

Day nay rdt gidng v6i mau hinh hoat dong ciia mot mdy tinh truyén théng,
tic [a:

1. Nhit Ienh ti€p (Iénh c6 dia chi duge xdc dinh b&i con trd lénh).

2. Tang con tré 1énh (tic 12 dat con trd vio 1¢nh k€ ti€p cdn nhit).

3. Gidi ma lénh.

4. Thuc hién lénh.

Sy tuong ty ndy chi ra ring viéc thong dich c6 thé dugc xem nhu sy mo
phong trén mdy tinh chil, cho mot mdy chuyén dung c6 ngén ngir mdy la mét
ngon ngit cdp cao.

4.2. Bién dich

Theo cdch thite nay, chuong trinh vigt trong ngdn ngit cip cao dugc bién
dich thanh bdn theo ngon ngir may tuong duong trude khi thyc hién. Viéc bién
dich nay tién hanh theo nhiéu bude. Céc chuong trinh con trude hét duge bien
dich thanh mi hop ngit; ma hop ngit duge bien dich thanh “m3 may tinh kha
tii dinh vi”; cdc don vi trong ma kha t4i dinh vi dugc méc néi vdi nhau dé tao
thaph ma may kha tai dinh vi duy nhat; cudi ciing, toan bo chuong trinh duge
nap vaoc bd nhé dudi dang ma mdy thuc hién dugc. Bo bién dich dung trong
mbi budc 6 céc ten riéng: trinh bién dich, trinh hop dich, trinh mée nsi (hoac
trinh soan thao lién kéD), trinh nap tuong ing.

5. Cau hoi va baj tap
Bai 1.9

Céc khdi niém:

- Ngén ngit mdy?
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- Hop ngix?
- Chuong trinh dich?

- Ngon ngir 1ap trinh bac thép va ngon ngit lap trinh bac cao? Pascal thuoc
loai ngdn ngtt 1ap trinh nao?

Bai 1.10

“Hoc thuat todn nghia 1a hoc Pascal" - khang dinh d6 ding hay sai? Thuat

todn ding cho moi ngon ngit lap trinh hay mét ngon ngl iap trinh dung cho
moi thuat todn?
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Chuong 2

CACKIEU DU LIEU CO BAN
VA CAC CAU TRUC BIEU KHIEN

I. CAC THAO TAC CO BAN TRONG TURBO PASCAL

1. Cac file clia Turbo Pascal

D¢ chay chuong trinh Turbo Pascal (Turbo Pascal For Ms-DOS) ¢6 thé lua
chon cdc file sau day:

Cau hinh 16 thiéu: gém 2 file TURBO.EXE va TURBO.TPL

Cau hinh vira d0: gém cdc file TURBO.* va cic file dé vigt cdc chuong
trinh d6 hoa: GRAPH.TPU, * BGL *.CHR.

* M6i mét ki€u man hinh yéu cdu mot file BGI tuong tng dé diéu khién.
Da $6 man hinh hién nay sir dung mét file EGAVGA.BGI 13 du. Tuy nhién
néu viet mot phan mém dé hoa c6 thé dap g dugc doi véi da s6 ho man hinh
va cho phép chuong trinh dé hoa ty nhan ra kiéu man hinh (auto DETECT) thi
nén ¢6 di céc file BGL

* Md&i mét file *.CHR cho phép quan 1y mét loai font trong chuong
trinh d6 hoa.

2. Vao/ra Turbo Pascal

Nguyen tac chay thyc hién TP (Turbo Pascal) theo 2 budc:

Budce 1: Chuyén vio thu muc chira chuong trinh TP.

Bude 2: Chay thuc hién chuong trinh TURBO.EXE.

* Dudng din & bude 1 1a tuy theo quy dinh cla ngudi cai dit hay copy
chuong trinh.

* C6 nhidu cdch thuc hién Turbo.exe: tir ddu nhic cia Ms-dos, tir Ne,
tr windows...
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¢ Alt-X: dé thoat khoi chuong trinh.

3. Tém tét cac phim tit dé quan Iy file

e Mo file méi: Alt - F, N (File \ new).

e Ghi file: Alt-F, S.

e Ghi file v&i tén mai: Alt - F. A.

e Dong file: Alt-F3.

o Md file da ¢6: F3.

* Chuyén t6i mot cira s6 chirong trink: F6 hodc Alt-stt ciia 56,

4. Tém tat cac thao tac soan thao

* Ddnh dau khéi: Shift va dinh vi bing cic phim miii tén. phim home. end.

* Sao chép: Ddnh dau khéi, nhan Cirl-C, dinh vi dén vi trf dich. Cirl-V.

e Di chuyén: Panh dau khéi, nhan Ctrl-X, dinh vi dén vi tri dich, Crri-V.

e Lbi, ti€n mot khoi: Crl- K- I (1ién), Cirl- K- U (1i).

» Khoi phuc thao tdc: Ctrl-shift - Back space.

* Su dung bo nhé tam Clipboard: dé sao chép va di chuyén:

D¢ sao chép: Danh dau khai. nhdn Curl-Insert, dinh vi dén vi ui dich.
Shift-Insert

D¢ di chuyén: Danh dau khéi, nhan Ctrl-Insert, x6a bing phim Delete.
dinh vi dén vi trf dich, Shift-Insert.

e Theo ddi chuong trinh theo tirng budc {debug): F4, F7, F8.

5. Cac budc thuc hanh

Bue 1 Chay TP.

Breie 2: Dt tén file (F2).

Bitoe 3: Soan thdo chwong trinh.

Bitoc 4: Dich chitong trinh (F9) d€ sita 16i cii phdp. Dich nhiéu ldn dén
khi hét 161 cii phdp.

Buoc 5: Chay chuong rinh (Cirl-F9). C6 thé chay nhiéu ldn dé kiém tra
vai nhiéu div liéu kiém thir khde nhau.

Bitic 6: Néu mucn két thite thicc hanh thi thuc hién Buoc 8, néy mucn
thice hién bai moi thi: Mo file moi (F3).

Birce 7: Quay vé bitde 2.

Buoce 8. Thodt khoi TP (Alt-X).
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Cha y: _

Néu chuong trinh ¢6 thuat todn phic tap, té chitc nhiéu bién va & budc 4
{(dich chuong trinh) ¢é nhiéu 161, dac biét 1a khi bi sai s6t vé cai dat thuat
todn & buée 5 (chay chuong trinh) thi cé thé kiém tra sur thay déi gid tri cla
cdac bién trong ting budc chay chuong trinh bing phuong phdp “step by
step” k€t hop vdi viée theo ddi gid tri cha mot s bién quan trong. Su dung
Ctrl-F7. F7, F8.

IL. GIGI THIEU CHUNG VE NGON NGU LAP TRINH PASCAL

1. Cac phan t& co s cua ngdn ngir Iap trinh Pascal

1.1. B ky tu

Ngon ngir Pascal sir dung tap ky tu, bao gém:

- Céc chir cal.

- Cdc chir s6.

- Cic dau phép toan.

- Va cdc k¥ ty khéc

1.2. Tir khoa, tir chuan va tén goi

Cac ky tu tao thanh cdc tlr trong ngén ngir. Cac (I ndy tao thanh cdc tén
goi. Tir khod va tir chudn 12 céc tén goi ¢d sdn trong ngodn ngl.

Tu khoa xidc dinh mot ¥ nghia duy ahét trong chuong trinh va nguoi lap
trinh khong thay déi duge ¥ nghia ¢é sdn cha no.

Ciéc 1ir khod bao gom:

Cdc tir khod duing dé khai bdo: USES, CONST, TYPE, VAR, BEGIN,
END, PROGRAM, ARRAY, RECORD...

Cic tir khod ding dé€ biéu thi cau lénh ¢6 céu triic: IF THEN, CASE OF,
WHILE DO, FOR DO, REPEAT UNTIL....

Va cdc wr khod khic...

Tt chuan ciing xdc dinh mdt ¥ nghia cé sin nao d6 trong chuong
trinh nhung né ¢é thé bi ngudi lap trinh dinh nghia lai né dé mang mot ¥
nghia mdi.

Céc tir chuéin thudng )a tén goi cdc thit tuc va hiim c6 sdn, tén goi cdc kiéu
dir liéu don gian chuan (cé sin). Vi du: integer, real, byte,..., sqrt, abs,...

Tuy nhién khic v6i tir khéa, ngudi ta cé thé dinh nghia lai cdc tit chuin nay.
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T4t ca cdc tén goi khac do ngudi dung tu quy dinh. vi du nhu tén hing. t&n
bien. tén kiéu, tén thit tuc, tén him tr xay dyng va néi chung ¢6 do dai khong
vuot qua 64 ky ur.

Chi ¥ tat cd cdc tén goi ndi chung (tir khod va tur chudn, tén bién, én
ki€u...) khong duoc chira ddu cdch bén trong vi chiing la céc tir cua ngon ngir.

1.3. Cau lénh

Cau énh trong ngon ngi lap trinh la su két hop cdc wr khod, tr chuan. cdc
lén goi ndi chung va cdc todn tr theo mot quy tac c phdp nhat dinh dé tao
thanh chi thi ctia chuong trinh.

Céc cau lénh ngan cdch nhau bai ddu cham phay.

Trong Pascal ¢6 2 loai cau lénh:

Cau iénh don gian gdm: lénh gdn, ténh vao/ra va énh goi thue hign cac
ham va tha tuc.

Cau lénh ¢d ciu tric: dé bigu thi cau iénh phic tap diéu khién &€ nhdnh
hoac lap trong chuong trinh.

2. Kidu dir lidu, hiing, bién, biéu thirc va cau 1&nh gan

2.1. Kiéu dit liéu

Kiéu dif lidu (data type) 12 loai dir liéu ma mot bi€n ¢ kha nang nhan duge
trong chuong trinh.

Gi4 st ta phai viét mot chuong trinh Pascal d€ tinh gid tri ham f(x) = 1/x?
tai gid tri no d6 (nhap tir ban phim) cta bi€n x. Trong todn hoc, ham f(x) nay
x4c dinh trén tap s6 thuc khdc 0 va nhan gia tri trén 1ap s6 thue duang. Trong
tin hoc, & gbc do 1ap trinh, ta néi rang bi€n x va ham f chi dugc phép nhan loai
dit liéu 1a cdc s6 thue, hay néi cach khdc, x va f ¢ kiéu dir liéu 1a s6 thuc.
Ngon ngit Pascal ding tir chudn real d€ chi ki€u dir liéu 1 $6 thuc. Pascal noi
riéng va céc ngon ngi 1ap trinh néi chung khong ¢ céc tir chuan khdc dé quy
dinh kiéu s6 thuc khac 0 vi kiéu s thyc duong. Ngudi 1ap trinh phai vi€l fenh
dé ki€m tra x khic 0 (do do, f s& duong khi tinh theo x).

Cé thé khdng dinh ring, trong chuong trinh: tét ca cdc dai lugng ma ¢6 gid
tri déu phai gdn v6i mot kiéu dit liéu nhat dinh d€ quy dinh loai gid i ma dai
lugng dé duge phép nhén.



Céc kiéu dir liéu trong ngon ngir 1ap trinh khong phai 1a chi ¢6 kidu s6 ma
con ¢6 cdc ki€u dit liéu cy thé dé chi tap cdc gid tri [a: s6 thuc, s& nguyén, xau
ky tu, cdc gid tri logic (diing va sai),... Ta $& dugc tim hiéu day di hon vé kiéu
dit liéu trong cdc phan sau.

2.2. Hang

Hing 1a mot dai lugng khong thay déi trong suét qué trinh chuong trinh
thuc hién.

Hiéng dugc khai bdo dang:

CONST 1tén_hang = gid_tri_hing;

Vi du:

CONST
maxN =100; {hdng kiéu &d 1iéu la s& nguyén}
Pi = 3.1416; {hing kiéu 4 liéu la s& thuc}

Sperator = ‘;’; {hing kifu 4 ligu 13 ky tu}

title = 'PASCAL; (hing kidu di liéu 14 x8u ky tu)

ON = TRUE; {héng kidu dit liéu 1& logich - boolean)

2.3. Bién

Bi¢n la mot dai lugng c6 thé thay d6i gid tri trong chuong trinh.

Bién dac trung cho mét 6 nhd trong bo nhé, bao gom:

- Tén bién: dai dién cho dia chi 6 nhé.

- Gia tri clia bién: 14 ndi dung clta 6 nhég dé.

Bién ¢4 vai tro:

- Chita dir lieu vao.

- Chtta dir [iéu ra.

- Chua c4c gid tri trung gian trong qud trinh tinh todn.

Tén bién do ngudi ding quy dinh (mot trudng hop cla tén goi).

Bién luon ludén phdi duge khai bdo trude khi sit dung va trong cau lénh
khai béo bién phéi chi ro kiéu dir liéu cla bién.

Cau lénh khai bdo bién ¢é dang:

VAR tén_bién : Tén_kiéu_df liéu;

Vidu:

VAR n,m : integer; {m va n 1& cic bié&n nguyén}

X,y : real; {x vd y 1la cédc bié&n thuc)
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2.4. Biéu thic
Biéu thitc 1a su két hop cac hing va cdc bién bdi cdc phép todn thich hop
trén kiéu dit lieu tuwong ting v6i cdc hing va bign d6. Gid tri thu dugce cha biéu
thitc thuoc mét kiéu dir liéu xac dinh.
Thy thude vao kiéu dir licu (kifu gia tri) cla biéu thiic ma ta ¢6 bi€u thifc
nguyén, biéu thitc thire, biéu thie ky tu, biéu thic xau ky tu, biéu thirc logic...
Ban than mot hing hoac mot bién ciing duge coi 1a mot biéu thite don gian.
Vi du: Sau day 12 cdc biéu thic:
123
45.6
i
‘HELLQ”
Pi*r*r

(x+y )/ {2*m) ;
FALSE

Nhimg 16i ¢6 dang ** Type Mismatch™ thudng xay ra khi st dung sai kiéu
dir liéu. Vi du néu ta khai bdo a.b,c: integer thi 1énh c:= a/b & bao 161 vi v¢
phai 12 m&t biéu thic real, khong thé gén cho bién integer & v€ trdi.

Hién tuong gid tri cla biéu thitc vuot ta ngoai pham vi biéu dién cling
thudng xay ra. Trong trudng hgp nay chucng trinh bién dich khong bée 16i nén
c6 thé dan t6i hién tugng sai s6t vé két qua. Vi du néu 1a khai bdo x: integer va
y: longint; xét cdc lénh sau day:

200;
1000*x;

X
Y

I

i

s& cho gia tri sai cla y.

Trong trudng hop niy ta ngd nhan cho rang diéu nay vo Iy vi ta da khai
bdo y 12 longint? Thuc ra thi mét biéu thic tinh todn véi mot bién integer sé
cho mot gid tri integer nén 1000*v s& bi tran bi€u dién d6i vGi s6 nguyén va
két qua “bi cit” d6 s& gdn cho y. Cdch khic phuc trong trudong hop nay 1a khai
bdo x ciling 1 longint. Néi tém lai, cdc gid tri cua biéu thie tinh duge cdn phai
duoc ude lugng dé xét xem nd ¢é bi vuot qua pham vi biéu dién d6i vdi mot
kiéu dit liéu ndo d6 dang quan tam hay khéng.
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2.5. Cau lénh gan
Cau lénh gdn c6 dang:
Bi€n := Bidu_thtic_ ciing_kiéu_di_liéu ;

Vidu:

]

Xi=

Y=

5.6;
m/n + x*x;

|

Cau lenh gin duogc thure thanh 2 bude, phai hét sic chi ¥ di¢u nay:

Buoc 1:Tinh gid tri biéw thite vé phdi

Bicoe 2: Gan gid tri biéu thite viva tinh cho bién ¢ vé trdi.
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Ta hdy xem xét hoat dong clia cau lénh gédn trong hai vi du sau day:

Vidu I:
L Buéce 1 Budce 2
Xeér diy cdc 1énh sau : ‘
Vewrdt | VEphdi | VEwdl | vé phai
X = 10; 10 10 10
X=X+ 1 10 Il 11 11
X i=2%X + x: Il 33 33 33

Vidu 2:

Xét didy cdc 1énh sau

Bién vé& trii

a:=5 a=35
b:=7; b=7

=a, c=35
a:=b; as"7
b:=c; b=35

3. Cac lénh vaofra

3.1. In thong tin 1én man hinh: lénh write, writeln
Lénh writeln c6 hai cdch sir dung nhu sau:

WRITELN;

WRITE[LN] (bidu thitc);



Neu trong bi€u thiic ¢6 biéu thifc 12 hing xau ky ty thi phai viét hang xau
ky tu d6 trong nhdy don. D¢ tién phan biét hing xau ky ty véi cic biéu thie
con lai, ta goi bi€u thitc hing 1a xau k¥ tu 1a thong béo.

Néu biéu thiic khong phai 12 thong bdo thi phii viét né gifta hai dau phay.
Trudng hop riéng: néu bi€u thie viet & dau lénh writeln thi chi cdn mot dau
phiy ding sau né, néu biéu thic ding & cudi 1¢nh writeln thi chi cdn maot dau
phiy dang trude nd.

Trong Ignh writeln ¢6 thé chi ¢6 thong bdo hodc chi ¢6 biéu thif.

Vidu:

Gia sur e x:=5; y:=7; 1:=3, Xét céc lénh sau day:

Lénh Két qua trén man hinh
Writeln(*Hello I’}; Hello
Writeln(x); 5
Writeln('x="x,", y=*,y): x=5, y=7
Writeln{*x vay = *.x.” va "y): Xvay=5va?

Writeln(*x.” la X,y lay, => x +y = ¢, Slax.7Tlay,=>x+y=12

X+y,.7);

Writeln(*a[‘.i,”] = “,x+y); a[3]=12

Writeln(*USCLN: (* x,".",y.))="*,1); USCLN(x.y)=1
Chu y:

Lénh write chi khdc lénh writeln & ché: lénh write dat con tré man hinh &
cudi dong hién tai sau khi in ra théng bdo va bi€u thic, [énh writeln dat con ré
man hinh xudng dau dong dusi.

Dac biét 1énh writeln; chi ¢6 tic dung xudng dong.

Vidu:

Hai lénh write(‘See you.’); Writeln(‘How are you today?’); cé thé thay
bing mot lénh: Writeln(*See you. How are you today?’);
3.2. Poc dit liéu tix ban phim - lénh readln
Lenh doc dit liéu tir ban phim ¢é dang:

Readln(bi¢n 1. bién 2,.... bién n):
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Tac dung: Cho phép ngudi chay chuong trinh nhap cic gia tri cho cdc bién chi

ra trong 1énh readln. No1 chung, cdc gid tri dugc nhdp tor ban phim ngan céch
nhau bdi moét dau cdch (phim space). Két thiic nhap dit liéu bing phim Enter.,

Dac bi¢t 1¢nh Readln khong doc bat k¥ gid tri ndo tir ban phim cho

mot bién nao dé ma chi ¢é tic dung tam dimng thuwc hién chuong trinh
(chitc nding Pausc). Lénh readln thitc hién xong n€u ngudi diing bam phim
Enter. Thudng dat ténh Readln cudi chuong trinh d€ xem két qua trude khi
tré vé chuong trinh ngudén hodc dat xen k& & chd ndo d6 trong chuong
trinh dé tam dirng xem timg trang két qud trén man hinh trong quéd trinh
chay chuang trinh.

4. Cau tric co ban cia mét chuong trinh Pascal

4.1. Cau tritc co ban cita mot chuong trinh Pascal

Maét chuong trinh Pascal gébm 3 phén:

Phan tiéu dé: khai bdo tén chuong trinh {(duge phép bd qua phan nay).
PROGRAM Tén_churong_trinh;

Phan khai bdo (phan nay c¢é thé khéng c¢6 néu khong ¢6 muc khai

bdo nio):
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Co céc loai khai bdo sau day:
+ Didn hudng bién dich. Vi du sau day 12 dn huéng tit kiém tra dit lién vio:
{SI+)
+ Thu vién chuong trinh, khai bdo nhw sau:
USES Tén_thu_vién;
+ Hang, khai bdo nhu sau:
CONST tén_héng = gid_tri;
+ Kiéu, khai bdo nhur sau:
TYPE tén_kiéu = M6_ta_kiéu;
+ Bién, nhu ta da biét, khai bdo nhur sau:
VAR tén_bién: Kiéu_dir_liéu;
+ Khai bdo va x&y dung cic chuong trinh con (ta s& xem xét vin dé nay sau).
Phdn than chueong trink (bat budc phai cé):
BEGIN
Ciac_lénh_giai_quyét_bai_todn;
END.



Chit y:

Trude phdn than chuong trinh ¢6 theé ¢ phan khai bdo va xay dung cdc
chuong trinh con, ta $€ xem Xé€t sau.

Dén hudng bién dich vad mot s6 kKhai bdo khdc (nhu khai bao bién) tham
chi ¢4 thé viét tai cdc vi tri khdc nhau trudc khi st dung né, mién sao khong
duge viét trong phan than chuong trinh. ‘

Cic 1énh trong chuong trinh duge ngan cdch boi ddu cham phay ™" va
khong nhat thi€t méi lénh mot dong. Trong chuong trinh ¢d thé viél thém cdc
{1 chi thich tuy y mién sao cac chad thich nay viét gitta hai dau ngoac nhon.
hoac gitta hai cip ky phdp (¥ va *). Vi du nhu:

{nd1 dung chi thich thit nhat}

(* ndi dung ch thich thit hai *)

Luu ¢ 14 khong ¢é dau cdch giifa hai ky ty trong ky phdp (* va trong ky
phap *).

4.2. Vi du vé chuong trinh Pascal don gian

Vidu 2.1:

Viét chuong trinh in 1én man hinh dong chir GLAD TO MEET YOU.

VIDUL.PAS

BEGIN
Writeln{’'GLAD TO MEET YQOU !');
Readln;

END.

Trong vi du 2.1, chuong trinh duge bo qua phdn tiéu dé. Chuong trinh
khong sir dung bién nao do dé né khéng ¢é phan khai bao. Chuong trinh chi
g6m hai lénh: 1énh thir nhéit in 1én man hinh déng chit GLAD TO MEET
YOU, lénh thtt hai tam dimg chuong trinh dé€ ngudi chay chuong trinh dugce
quan sdt dong chit d6 cho dén khi mudn quay trd vé man hinh viét chuong
trinh thi nhan phim bét ky.

Vidu 2.2:

Tinh dién tich béng hoa trong vi du 1.7 ctia chuong 1
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VIDU2.PAS

const Pi=3.1416;
Var a : real;
snt, stg,s2nc, sbh : real;

Begin
Write(‘Nhap canh hinh vuong: ‘};
Readln{a); )
snt := {(1/2)*pi*(a/2)*{a/2);

Stg (1/2)y*a*{a/2};
S2nc = Snt-5tg;
Shh = 4*52nc;
Writeln(’ Dien tich bong hoa la: ‘., Sbh :10:3};
Readln;
End.

I

N

Gis tri chia bién sbh trong lénh writeln néi trén dudc in ra man hinh ¢ dang
cé quy cach: “sbh: 10 : 3" nghia la gid tri ctia sbh dugc in 1én man hinh 1a mot
56 thuc chi€m 10 vi tri: phan sau ddu cham thap phan chiem 3 vi tri, mot vi tri
cho dau chdm thap phan va phdn nguyén chiém 6 vi tri.

Chuong trinh ¢ vi du 2.2 12 mot minh hoa dé& hiéu rang: chuong trinh giai
mot bai to4n, néi chung gém ba phén:

e Nhap dit Liéu.

« Tinh todn, gidi quyé&t bai todn trén dif liéu vao.

e In két qua.

Trong chuong trinh trén: Hai 1énh déau dé nhap dif }iéu 1a canh a cha hinh
vuéng. Bon lénh gén ti€p theo thé hién cdch tinh dién tich bong hoa (sbh) bing
4 1an dién tich hai ntta cdnh hoa (s2nc), trong d6 dién tich hai nira cdnh hoa thi
bing dién tich nira hinh tron (snt) trir di dién tich clia tam gidc (s1g); dé dang
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tinh duge dién tich nira hinh tron khi biét dudng kinh bang a, con dién tich tam
gidc dugc bigt nhd dudng cao bing a/2 va canh ddy bing a. Hai lénh cudi cling
cia chuong trinh dwoc xem nhu hai [énh in lén man hinh dién tich bdng hoa
sau qud trinh tinh todn va dimg lai xem két qua dé.

Liru ¥: Ta c6 thé khong cin khat bdo hing s6 Pi trong chuong trinh trén vi
tén goi Pi dd ¢6 sdn trong ngon ngi. '

Xét qua trinh tinh todn trong chuong trinh trén ta cé:

sbh = 4%( (1/2)*pi*(a/2)*(a/2) - (1/2)*a*(a/2) )

sbh = a*a®(pif2 - 1 }

Vi vay chuong trinh trén ¢6 thé viél ngan gon nhu sau:

Var a, sbh : real:

Begin
Write{‘Nhap canh hinh wvuong: ‘); Readlni{a);
sbh = a*a*(pi/2 - 1)

W eln{’ Dien tich bong hoa la: ’',Sbn :10:3);

End.

Tham chi ¢6 thé viét ngidn gon hon nita:

Var a : real;

Begin _
Write (‘Nhap canh hinh vuong: ‘) ; ReadIn{al;
Writeln(’ Dien tich bong hoa la: ‘,a*a*(pi/2 - 1 }:10:3);
Readln;

nd.

Khi ta cdn dién ta ro thudt todn trong chuong trinh (& vi dy trén 1a cach
tinh dién tich bong hoa) tht Khéng nén luge bdt céc lénh thé hién dicu dé. Vay
trong trudng hop ndy ta khong nén chon céch viét cdc chuong trinh qua ngin
gon. Tuy nhién, khi gip bai todn khé hon, cdc tinh todn nhur & vi dy trén chi la
mot phian nhd so véi cdc phin chinh khic cia thudt todn. Trong truong hop
ndy, ta ¢6 thé rit gon quad trinh tinh todn dé€ dién 1a nhimg ¥ do 16n hon va la y
chinh trong thuat todn dang x€t.
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5. Cau hdi va bai tap

Bai 2.1

Chi ra cdc cdch chay chuong trinh TURBO.EXE trong cic truong hop
khac nhau?

Bai 2.2

Phan biét 18i vé cil phdp va 161 vé thudt tedn khi viét chuong trinh?

Bai 2.3

Bién dac trung cho 6 nhé cia mdy tinh nhu thé nao? Bién c¢d nhimg vai
tro gi?

Bai 2.4

Viét chuong trinh nhap tir ban phim sé thyc r. Tinh va in lén man hinh chu
vi, dién tich hinh tron ban kinhr.

Bai 2.5

Vi€t chuong trinh, nhap tr ban phim do dai 3 canh a, b. ¢ clla mdt tam
gidc. Gia thiét dit liéu nhap vao 1a ding dan.

In jén man hinh cdc gia tr] sau day:

- Chu vi, dién tich,

- Bo dai 3 dudng cao,

- b6 dai 3 dudng trung tuyén.,

- b6 dai 3 duong phan gidc,

- Do dai bdn kinh dudng tron ndi ti€p va ngoai ti€p.

Cho truege cac cong thic:

- Nira chu vi: P=(a+b+c¢)/2;

- Dién tich: S= sqrt (p(p-a)(p-b)(p-c))

- Duong cao tai canh a: h, =25/a

- Trung tuyén tai a: m, = (1/2) sqrt (2b* + 2¢* - a%)

- Phan gidc taia: 1, = (2/(b+c)) sqrt(bcP(P-a))

- Bdn kinh dudng tron ndi tiép R = abe/(4S); ngoai tiép r = §/P;

1. CAC KIEU DU LIEU CO BAN
1. Pat van dé

Nhu ta da biét: kiéu dit liéu quy dinh loai df liéu ma mot bién ¢6 kha nang
nhan dugc. Mot cich day du hon ta thdy ring: |
- C6 c4c kiéu dit liéu khdc nhau.
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- Méi mét kieu dit li¢u quy dinh loai thao tic {cic phép todn) tic dong lén
dit liéu thudc kiéu dé.

- Méi mot ki¢u dir liéu duge chuong trinh dich xdc dinh ¢6 mot pham vi
bi€u dién cu thé.

Tiép theo day ta s& tim hiéu vé cdc van dé ndi trén.

2. Téng quan phan loai

Kiéu div liéw don gian chudn 12 cdc kiéu dir lieu don gidn ¢6 sin trong
ngon nglt. Céc kidu dit liéw ¢ cdu tritc va céc Kiéu dir lidu do ngioi lap irinh
dinf nghta déu xay dung trén co s¢ céc kiéu dit liéu don gian chuén.

- Cde kidu dit liéw don gidn chudn:

Integer. Byte. Real. Char, Boolean.

- Cde kiéu di lidu ¢6 cdu triie:

Kiéu khodng con, doan con va tap hop.

Array.

String (ntra cdu tric).

Record.

File.

- Kiéi dir Héu déng: Lién quan dén con trd, ban ghi tu tro. cdc danh sdch
lién két, cdc cdu triie cay.

3. Cac kiéu dir liéu don gian chuan

3.1. Integer va céc Kiéu md rong
3.1.1. Pham vi biéu dién

Ki€u | Pham vi biéu dién Bo nha Dang
cap phat bicu dién

Shortint -128..127 1 Bytes Co dau

Integer -32.768..32.767 2 Bytes Co dau

, -2.147.483.648... e

Longint 5 147 463.847 4 Bytes Cé dau
Byte _0..255 1 Bytes Khong dau
Word 0..65535 2 Bytes Khong dau

3.1.2. Cac phép todn
Cédc phép todn doi v6i s6 nguyén +. -, *, MOD, DIV. cdc phép so sdnh.
Ngoai ra ¢ the cd cic phép todn Bit trén s6 nguyén.



3.1.3. Cdc ham va thi tuc
ODD, INC, DEC, RANDOM, ABS, SQR
+ Ham ODIXn) 12 ham ki€u Boolean, ¢é gid tri TRUE hay FALSE tu¥
theo s6 nguyén n 12 1¢ hay chin. Vigc kiém tra tinh chén I& ciia mot s6 nguyén
n c6 thé sit dyng phép toin MOD (chia ldy phén du). Néu xay ra ding thic n
mod 2 = ( thi chitng t6 ham ODD(n) cho két qua FALSE.
+ Hai thu e (Iénh) INC va DEC 4p dung trén tap c6 thit tu, trong dé s6
nguyén ciing la mot tap ¢d thir tu.
¢ INC(n); niong duong véi lénh n:= n+1;
¢ DEC(n); tuong duong véi Iénh ni=n-1;
¢ INC(n.a); tuong duong véi 1énh ni= nta;
» DEC(n.a): trong duong vdi lénh n:= n-a:
+ Ham ABS(a) cho gid tri tuyét d6i clia s6 a néi chung.
+ Ham SQR(a) cho ¢id tri clia a%.
+ Ham RANDOM(n) cho gid trj 12 mot s6 nguyén k thoa min 1 < k+1 < n.
3.2. Real va cac kiéu mé rong
3.2.1. Pham vi bié¢u dién

Kiéu Pham vi biéu dién Bonh6 | S6 chir s6
cap phat co nghia
Real 2.9E-29 ..]1.7E38 6 Bytes £1..12
Single [.5E-45.. 3.4E38 4 Bytes 7.8
Double 5.0E-324..1.7E308 8 Bytes 15..16
Extended 3.4E-4932..1.1E4932 | 10 Bytes | 19..20
Comp -9.2E18..9.2E18 8 Bytes 19..20

Ch y rang cdc ki€ s6 thye mo rong chi sir dyng duge khi ta ¢6 hudng din
bien dich trong trong chuong trinh 13 (N+} hoic trong man hinh chuong trinh
Turbo Pascal ta chon tit menu Option lénh Compiler, ti€p theo, trong ving
Numberic Proccessing, ta bat chon trong 6 8087/80287. Mot trong hai cich
lam trén 14 d€ chuong trinh dich str dung gia lap bo déng x1r 1y 56 hoc 8087.

3.2.2. Cdc phép todn

Céic phép todn d6i véi s6 thyc (dai dién 1a kiéu real) bao gom cdc phép
todn trén s6 nguyén va phép chia (/).
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Luu v, riéng cic phép toan SHIFT, AND, OR. NOT, XOR. MOD. DIV chi

dp dung trén sO nguyen.

3.2.3. Cac ham va thu tuc

Cic ham SQRT. ROUND, TRUNC. INT, FRAC, SIN. ARCTAN. COS,
LN. EXP. ABS. SQR. _
+ Ham SQRT(r) cho gid tri la can bac ciar.
+ Ham ROUND(r) cho gid tri 13 s6 nguyén (ki¢u longint) duge lam tron tir

0 thyc r.

Vi du ROUND(234.689) s& cho két qua 1a 235.

+ Ham TRUNC(r) cho gid tri 1a phan nguyén (ki€u longint) cua s6 thyc 1.

Vi du TRUNC(234.689) s€ cho két qua 1a 234.

+ Ham INT(r) cho gid tri la phan nguyén (kiéu real) clia s0 thuc r.

Vi du ROUND(234.689) s& cho k&t qua la 234.000.

+ Hiam FRAC(r) cho gid tri 1a phin thap phan (kiéu real) clia s6 thyc r.
Vi du FRAC(234.689) s& cho két qua 12 0.689.

3.3. Char

3.3.1. Pham vi

Kiéu char (kiéu ky tu) chiém 1 Byte.

Gém 256 ky tu, tra ctru trong bang md ASCII mé rong. Bang ma

ASCII (American Standard Code For Information Interchange - Bang mi

chuin ctia M§) duoc sit dung phé bién. Bang gom 2 cot: cot s6 thit ty va

cot ky tu. trong d6 s6 thit tu ciia mot ky tut chinh la ma ASCII cua ky rr do

trong bang ma.
Can phai ghi nhd ma ASCII cia mot sO ky

Mai Ky tu Ma Ky ty
13 ENTER 65 A
32 SPACE 66 B
48 0
49 1 90 Z
57 9

Ma Kyt
a7 a
98 b
122 7
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3.3.2. Cac phép todn

Phép gdn, phép so sanh

Vi du: Phan biét cdc 1énh sau day:
Var m.n: char;

()m:="m";
{2y M:="m":
(3) m:="M";

Lénh 1 va 2 ¢6 tdc dung gi6ng nhau vi tén bi€n khong phén bi¢t chir
thutng va chit hoa.

Lénh 1 vi 3 ¢6 tac dung khdc nhau vi gid tri ky tu chir hoa Khdc gid tri ky
t chir thudng {(ma ASCII khac nhau).

Trong lénh 1, v& trdi 1a tén bién, tuy ¥ mudn ngudi 1ap trinh quy dinh. con
vé& phai 13 mot bidu thitc ¢6 gid tri thudc kiéu Char (kiéu ky tu).

3.3.3. Cdc ham trén kiéu char

CHR, ORD, UPCASE.

- PRED, SUCC (trén tap co thi ty)

Vidu:
Var kt: char ;

k : byte ;
kt := CHR (65); { kt='A"}
k := ORD(’A") ; { k= 65 }
Hé qua:

Chit cai in hoa thit n (n< 26) 12 CHR(64+n).
Chit cai in thudng th n (n< 26) 12 CHR(96+n).
Chit s6 p ¢6 gid tri s6 1a ORD(p) — 48.
Chi ¥: Ky tu # dimg truéc mot gia tri ki€u byte la cich viét mot hing ky
t, 6 tic dung tuong duong ham CHAR. Vi dy thay vi viét CHR(65), c6 the
viét 1a #65.
3.4. Boolean
3.4.1. Pham vi biéu dién
Kiéu boolean chiém 1 Byte, chi gom 2 gid tri ([FALSE,TRUE].
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3.4.2. Cdc phép todn logic

Néu a. b 1a 2 bién ki¢u Boolean, ta ¢d bang céc phép toan logic And, Or,
Not sau day.

D¢ tién quan sdt, gid tri True va False duge k¢ hiéu trong bang tuong (ing
la 1 va(:

a b aand b aorb not a
i | 1 I 0
| 0 0 | 0
0 [ 0 1 |
0 0 0 0 ]

- Phép gdn va phép so sanh

Vidu:

Var ok, stop, good: Boolean;

ok:= (3=5) or (3«<9);

writeln(ok); {K&t qud la TRUE;

writein((3>5) and (3<9)); {K&t qua la FALSE}
good: = not ok;

Writeln{good); {K&t qud la FALSE;}

Trong lap trinh, bi€h boolean thudng duge sit dung dé dinh dau. ghi
nhdn mot sy kién nao véi ¥ nghia sy kién dé 6 xay ra hay Khong xay ra. Vi
du "cd” hay "khong ¢6" tén mot hoc sinh nio dé trong mot danh sdch tén
hoc sinh cia mét 16p. Ngoai ra, céc bidu thitc boolean phic tap (16 hop tir
nhiéu biéu thifc boolean) thudng duge tich ra nho sit dung thém mot bién
boolean. Ta s& thdy dugc vai trd cia bién boolean trong cdc vi du va bai tap

clia gido trinh nay.
4. Cau hoi va bai tap
Bai 2.6
Khii ni¢m kiéu dif liéu? Téng quan phan loai?
Bai 2.7
Gia str ¢6 cic khati bdo bién:
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var a,b: integer;
r: real;

Khi d6, cdc 1énh sau day sai vi sao?

a:= a/b;
writelni{r mod 2);
writelni(b:10:3);

Bai 2.8

Giai thich tic dung cua cic 1énh sau day:

Write(Char(65), ‘nh’, #13, #10, 'Binh’);

Write(34>56);

Bai 2.9

Tinh gid tri cho cdc bién (ki€u boolean) error, good, ok, stop trong cdc
1énh gén sau day:

x:=9; m:=101;

error:= (x <« 0) or (x >10};
good:= Not Error;

ok:= (m »= 10} and (m <=99};
stop:= good or ok;

IV. CAC CAU TRUC PIRU KHIEN TRONG NGON NGU LAP
TRINH PASCAL

1. CAu triic tuan tu

Céc 1énh viét lién tiép nhau vi theo thi tuv d6 chuong trinh thuc hién tao
thanh c4u tric tuan t, -

Céc chuong trinh trong vi du 2.1 va vi du 2.2 & minh hoa chuong trinh chi
gdm céc lénh don gian thuc hién theo cu tric tuin .

2. C4u truc ré nhanh
2.1. Cd phap va hoat dong ctia lénh ré nhanh IF
Cau tric ré€ nhdph trong ngdn ngir Pascal néi riéng va cic ngon ngilr lap

trinh ndi chung (giéng nhu trong thuat todn) gom hai loai: r& nhanh khuyét va
r& nhdnh du.
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- Ré nhdnh khuyét:

Ci phdp

Hoat déng cia lénh

IF diéu_kién Then
Begin

Nhém_lénh;
End;

bicu kién

Nhoém lénh

h J

- Ré nhanh dn

Cu phédp

Hoat dong ctia lénh

[F diéu_kién Then

Begin
Nhém_lénhi;

End

ELSE

Begin
Nhom_lénh2;

-End;

X

r

Nhém 1énh 2

Nhém lénh 1

h §
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Chu y: Néu méi nhém lenh trong céc cu phdp trén chi gém mot 1énh thi
lénh d6 khong cdn viét trong cau lénh ghép Begin ... End.

2.2. Cau lénh ghép Begin... End

D¢ hidu duge ¢ nghia clia cau lénh ghép Begin...End ta hay so sdnh hai vi
du sau day:

Vidul Vidu 2
If dk then If dk then
Begin A;
A; _ B;
B: C;
End;
G
+ Néu dk diing thi A, B, C thyc hién. | + Né&u dk ding thi A, B, C thuc hién.
+ Néu dk sai thi C thuc hién, + Néu dk sai thi B, C thuc hién.
Vay: A,B phu thudc vio dk. Vay: A phu thuoc vao dk,
C khéng phy thuge vio didu kién, B va C khong phu thudc vao didu kién. |

Y nghia ctia khoi 1énh begin.. end:

Trong mét lénh c6 cau trie (vi du nhu I¢nh IF), néu cé tir hai lénh tr& lén
cung phu thuée vao mét diéu kien nao dé (nghia la cdc lénh ndy duge thuc
hién hay khong dugc thuc hién tuy thugc vao gid tri ding hay sai cta diéu
kién) thi c4c lénh niy phai dugc vit trong cau l¢énh ghép Begin... End;

V& mit hinh thitc, céc [énh dugc nhém lai bdi Begin... End thi nén vist lai
vao phia trong dé chimg td né khéng binh dang v6i cdc lénh nim ngoi
Begin... End;

Chu y:

+ Lénh don gian (nhic lai) 13 mot 1anh gin, leénh vao/ra, Ieénh goi thuc hién
mot ham hay thi tuc.

+ Nhom lenh trong cii phdp cita I¢nh If ma ta xét & trén ¢6 the bao gom:
cac Iénh don gidn, cdc lénh c6 cau tric. Lénh If 1a mot 1enh ¢6 c4u tric. Khi ¢é
mot 1€nh "If con” trong nhém 1énh, ngudi ta hay néi rang ¢6 mot ciu tric ré
nhédnh 16ng nhau.
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+ Cau lénh If du 12 dang khuyét hay dang di luon ludn chi 1a mét lénh.,
méc du nhém [€nh sau IF va sau Else (néu ¢ Else) c6 thé 12 kha nhiéu ténh va
céc lénh do 14 1énh don gian hay lénh ¢6 cdu tric.

Trong cdc vi du sau day, cdc chif cdi in hoa k¥ hiéu cho mot 1énh don gian
hay mgt 1¢nh c6 céu triic nao dé.

Vidu 3:

If dk then

Begin

A B

End

Elsc

C. D E;

Vidu 3 ¢6 ba lgnh: Lénh thi nhat 13 énh If dang du, hai lénh con lai [a
lénh D va E.

Vidu 4:

If dk1 then A

Else

Begin

Vidu 4 gom hai lénh: 1énh thi nhat [2 1énh If (dang d0) va lénh thit hai 1a
1énh P.

2.3. Vi du bai tap vé 1énh ré nhanh if
Vidu 2.3
Viét chwrong trinh giai bat phuong trinh bac nhat:
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ax + b <O biét gid tri a, b nhap tir ban phim.
GPTBI1.PAS

Var a,b: real;
Begin
write(‘nhap a,b: “}; Readlnta,b):
if a = 0 then
if b <= 0 then
Writelnt(’'BPT VD)
else Writeln(’BPT VN’)
else
1f a>0 then
Writeln{’x < *, -b/a:0:3)
else Writeln(’'x » *, -b/a:0:3);
Readln;
End.

Viduldg

Vi€l chuong trinh nhap vao moét thing cila mét ndm nio bat ky. sau dé6
mady tinh in lén man hinh s6 ngdy ciia thing d6.

Nani nhugn 1a mot nam chia hét cho 4, nlung néu dé la nam déu thé ky
Ihiphdfchh:hé?cfu}400.Vfd@(%k‘ndni]6,]OO,20041d¢xﬂ'ndn7nhu@n,cdc
udn11900,2001khdnghdndnqnhuén.

Chutong trinh: NAMNHUAN .PAS

Var d,m,y: integer;
Begin
Write{‘Nhap thang: *); Readln (m) ;
Write(‘Nhap nam: °): Readln{y);
d:=0;
if min [1.3,5,7,8,10,12] then d:=31
else if m in [4,6,9,11] then d:=30
else if m =2 then
begin
if y mod 100 = 0 then
1f y mod 400 = 0 then d:=29
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else d:=28

else
if v mod 4 = 0 then 4:=29
else d:=28;
end

else write{'Nhap sai thang’)
i1f d>0 then

writeln{'Thang ‘,m,’ nam ‘,v,’' co so ngay la: ‘,d);

readln;
End.

3. Cau tric Iap vdi so 1an biét trudc

3.1. Ci phap va hoat déng cua lénh Lip for
Cu phap:

FOR bién:= gid_tri_1 TO gid_tri_2 DO
Begin

Nhdém_1énh;
End;

Hoat dong cua Iénh lap for:

4
Bien := gia_tri_1;

o
-

Bign <= @
Bién := Bién + I;
Y ' + i

Nhém lénh
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Nhan xét: Bién ¢6 vai tro nhu mot bién dém, dém s6 l4n Iap ciia nhém lenh.
Xét s0 lan lap:

gid trj | gid tri 2 s6 1an
1 10 10
0 10 - 1
0 9 10
2 10 9
-10 10 21
Gl G2 G2-G1+1

Vay: Tong s6 s6 lan 1ap [d | +1gid_tri_2 - gia_tri_1I
Khi gia_tri_1 >=gid _tri 2 ta thay TO bang DOWNTO.
Khi gid_tri_1 = gid_tri_2 thi nhém 1énh lap thie hién 1 1an.
3.2. Vidu bai tap vé lénh lap for
Vidu 2.5
Vit chuang trinh tinh va in 1én man hinh gid tri biéu thitc T = a® bit a, n
l4 cdc s6 nguyén nhap tir ban phim, n>0.
Phdan tich thudr todn:
Tacé: T=a"hay
T=a%a*..*a, c6 n thira 6 a trong tich.
Neu ban dau ta gdn T := | thi (i€p theo lenh T := T*a s& thuc hién n lin dé
c6 két qua T=a".
Dogn trinh ¢4t 167 (Doan chuong trinh \ing véi phan c6t 11 cta thuat todn)
T 1= 1;
For i:=1 ton do T:= T * a;
Write('T = *,T);

Chitong trinh: LUYTHUA.PAS

Var 1,a,n: integer;
T: longint;
Begin
Write{‘a = ‘); Readlnia):
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Write{'n = ’); Readlnin);
T:= 1;
For i:= 1 ton do T:= T * a;
Writeln{a, '~', n, * = *,T);
Readln;
End;

Vidu 2.6

Viét chuong trinh tinh va in 1én man hinh gid tri biéu thic P = n! véi gi4 tei
cua n nhap tir ban phim, n > 0.

Phan tich thudt todn:

Pinh nghia nl=1*2%  *n;

Ta c6 0!=1 theo quy udc;

Il=1%1 = 0!*1

21=1*%2 = |1*2

Jl=(1#2y+3=021%3

41=(1*%2%3)*4 = 31%4

Vay nl=(n-1)*n

Tir d6 néu ban dau dat P := | thi tiép theo 1énh P := P*i s& thurc hién n ldn
véi i chay tir 1.2,..., n d€ c6 két qua P =n!.

Thatvay, véii=1ltacoP=1=1LVdii=2,tacéP=1'*2=2!. Véii=
J,tacoP=2!*3=31.Vdii=ntacé P=(n-1)*n=n.

Boan trinh cét l61:

P := 1;
For i:=1 ton do P:= P * 1i;
Write('P = *,P};

Chuong trinh: GIAITHUA.PAS

Var 1i,n: integer; P: Longint;

Begin
Write('n = “); Readln(n);
P:= 1;
For i:= 1 ton do P:= P * i;
Writeln(n,’ != *, P); Readln;
End;
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Vidu 2.7

Tinh va in lén man hinh gi4 tri x4p xi bi€u thitc pi/4 theo coéng thic:
Q=1-1/3+1/5-1/7+...+(-1)"/2n-1)

vdi gid tri cia s& nguyén duong n nhép tir ban phim.

FPhdn tich thudt todn:

Ban dau Q = 0.

Gia sur d bang +1 hay -1 dé biéu dién ddu cha cdc s6 hang trong téng Q.

Ban dau, tng v&i dau duong cla s6 hang dau tién, ta khdi tao d bang +1.

D¢ tinh tdng Q, xét cdc mau s6 cha céc s6 hang trong Q, ta s& cho bién i

“chay” tlr 1 dén n va vdi mdi gid tri cla i , ta thém vao tong Q s6 hang:

d*1/(2*i-1)
ddng thai doi ddu d :=-d d€ d trd thanh ddu cua s6 hang tiép theo.
Bing mo phongvéin=4.Tacé Q=1-1/3+ 1/5- /7.

: 58 hang Q= ddu d cho

‘ d* LA2%-1) Q + d*(1/2%i-1) l4n sau
Khdi tao 0 1

1 11 1 1

2 13 (1)-1/3 1

3 1/5 (1-1/3)+1/5 1

4 /7 (-1/3+1/5)-1/7

Boan trinkh ¢ot 16i:

Q := 0; 4 := 1;

For i:=1 to n do

begin
Q Q * d*(1l/2*i - 1);
d = -d ;

end;

Chirong trinh: TINHTONG.PAS

Vvar n,i,d: integer;
Q: Real;
Begin
Write(’'n = ‘); Readln(n);
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{gid thif&t nhdp dlng din n 1a s& duong}
Q:= 0; d:=1;

For 1i: 1 to n do

t

Begin
Q:= Q + d*1/{(2%i-1};
d:= - d; ’
End;
Writeln({’ Q= 7, Q:10:3};
Readln;
End.
Vidu 2.8
Viét chuong trinh tim s6 hang thit n cta day Fibonaci.
Ddy fibonaci 1a ddy ma s& hang thit nhdt va thit hat bang 1, bdr ddu tir s0
hang the 3 tro di béng tong ciia hai s6 hang dimg ngay trieée né.
Béang sau day vi du bay sd hang Fibonaci ddu tién, trong d6 (i) 1a s6 hang
thit i cua ddy Fibonaci.

1 1 2 3 4 5 6 7
f(1) 1 l 2 3 5 8 13

Phdn tich thudt toan:

Goi f1.f2.f3 14 gid tri cha 3 sd hang fibonaci lién ti€p. Trong do, f3 la s6
hang fibonaci thit i, con 2,11 14 hai s6 hang trude dé.

Truting hop riéng véi n = 1 hodc 2 thi {3 = 1.

Trudng hop t6ng quét véi n >= 3. Ta s& cho i chay tir 3 dén n, véi mdi gid
tri cla i ta s€ xdc dinh f3 - s8 hang Fibonaci thi i. Khi i dat d€n n thi {3 14 s¢
hang Fibonaci thit n ¢dn tim. Cu thé nhu sau:

Ban dau khai tao fl= 2 =1.

Véi i = 3 thi f3 = f1+£2=2. D€ tinh ti€p s6 hang thi 4, ta “tinh tién” 1.2
sang phai mot vi tri, tifc 1a-f1:=£2; 2 := {3. Vay ldc nay f1 = 1,2 = 2.

 Véii=4thi f3 = f1+f2= 3. P& tinh ti€p s¢ hang that 5, ta lai tinh tién f1.£2
sang phai mot vi trf, f1:= £2; f2 == f3. Vay lic ndy f1=2, f2=3. )

Véi i=3, thi f3=f1+{2=5....
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CUt 1i€p tuc cach nhu vay dén khi i bang n thi £3 12 s6 hang thir n cin tim.

M@t cich 16ug quat, véi mét gid tri ndo d6 chia i>= 3 thi £3 = f1+f2 1 gia
tri cua s6 hang thit i. D€ chudn bj tinh 56 hang tht i+1, ta dich chuyén f1,12
sang phai mét vi tri t1:=f2: {2:=f3. Bay gi& chinh thic xét s6 hang thit i+1
giong nhu cdch 1am d6i véi s6 hang thi i.

Bdng mo phong véin=7:

i f3 f1
Ban dau

B

oo |wtlw o — 3B

2
3
S
8

~3 O |
oot [ B | — |

13
Cilutong trinhi: FIBONACLPAS

—
Ll

Var f1,£2,£3: integer;
i,n: 1 nteger;
Begin _
Write (‘ Tim so hang thu bac nhieu: ‘) : Readln(n);
If (n=1) or (n=2) Then f3:=1
Else
Begin
£l:=1; f2:=1;
For i:= 3 to n do
Begin
£3:= f1+£2;
f1:= £2; f2:= £3;
End;
End;
Writeln(‘So hang thu ’,n, ' = *,13) ;Readln;
End.
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Vidu 2.9

Viét chuong trinh kiém tra mot s6 a nguyén duong cho trudc ¢é phii 12 s6
nguyén té hay khéng.

Phan tich thudt todn:

a JA mot s6 aguyén 16 néu nd khong cd ude thue su (khoéng cé ude nio
khdc ngodi hai uéc tam thudng 14 | va chinh né).

N1 cach khic a 13 s6 nguyén t6 néu s luong cdc ude (khong ké chinh né)
duing bang 1 (46 chinh 12 udc bang | duy nhat). Ta sé st dung tinh chit nay dé
Kiém tra xem sO a ¢4 1 s6 nguyén t& hay khong.

Goi d 12 56 lugng céc wde cha a (khong k€ a), ban ddu khai tao d = 0;

Pé tinh d. ta s& ding phép thi. Nghia 1a xét v6i moi i ¢6 kha nang 1a udc
¢t a. Nhu vay i nho nhat 12 1 v cling 1am 1 = a-1. ddnh gid chit hon rita, i chi
can “chay” dén a div 2 (nghia la dén gid tri nguyén 16n nhi cda i ma tai do 171
< a). Trong qué trinh i chay tr 1 dén a div 2, néu gid tri ndo cua i 1a udc cla a
thi 12 dém bing cdch tang 1 don vi cho d.

Két thic qua trinh duyét, néu d = 1 thi chitng to ¢6 duy nhat mét gid i
cua i =1 1a udc cua a, noéi cdch khic, a la 6 nguyén 6. N&u nguge lai, (d>1)
thi a 1 hop s6. '

Ly do ma i phai chay tir | 1a vi ta muén xét t6ng qudt gom cdc s& nguyén
1o tir 2 tr5 di. Néu cho i chay tir 2 thi cdc s6 nguyén t6 cin kiém tra phai > 2 va
khi d6 néu d = 0 thi s6 can kiém tra la s6 nguyén t6.

Chirong trinh: PRIME.PAS

Var a,i,d: integer;

Begin
Write{'Nhap so duong a: ‘}; Readln(a);
d:= 0 ;

for i:=1 to a div 2 do
if amod 1 = 0 then d:= d + 1;
if d = 1 then
Writelnf{a,’ la so nguyen to ‘)
eglge Writeln(a,’ la hop so ‘};
Readln;
End.
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Vidu 2.10

Viét chuong trinh ki€ém tra mét s6 a nguyén duong cho trudce cé phai la s6
hoan thién hay khong. Ta néi ring a 1a s6 hoan thién néu né bing téng cic udc
cla né.

Phan tich thudt todn:

Ta hoan toan c6 thé lién hé (tuong tu) thuat todn ki€ém tra tinh nguyeén t6
clia s6 nguyén a sang thuat todn kiém tra tinh hoan thién cla a. Cu thé, thuat
todn kiém tra tinh hoan thién cha s6 nguyén a cé dugc bang céch sira lai thuat
toan kiém tra tinh nguyén t6 cua s6 nguyén a nhu sau:

Thay déi vai trd cha d lic nay khong diing dé dém s& lugng cdc ude (< a)
chia a ma duoc sir dung dé tinh téng céc udc (< a) cha a.

Vay ¢6 2 chd cén stra lat:

Thay lénh dé€m d := d+1 béng lénh tich liy udc d:=d+i ;

Thay diéu kién d = 1 bing diéu kiénd = a.

Chitong trinh:

PERFECT.PAS

Var a,i,d: integer;
Begin
Write('Nhap so duong a: ’); Readln{a);
d:= 0 ;
for i:=1 to a div 2 do
if amod 1 = 0 then d:= 4 + 1i;
if d = a then
Writeln{a,’ la so hoan thien ‘)

else Writeln{a,’' khong la so hoan thien'};
Readln;
End.

3.3. Lénh ngat Break

Lénh ngét break ¢6 thé duge ding trong cic cau lénh lap clia ngdn ngit
Pascal dé lam cho vong lip sém két thic. Lénh break rét hay dugc sir dung
trong cau lénh lap for.
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Trong ahém lénh tap cia for, n€u ta dua vio mot {énh break thj khi thuc
hi¢n fénh break. Iénh for s& ket thic ngay va s6 lan lap khong nhat thiét nhu d3
tinh ¢ trén. Chang han, ta cédn ding Iénh lap for dgé duyet trén mot diy cac
phﬁntﬁdéldénlUaxen1céhaykhOngcérn@tphﬁnt&nongdﬁythoérnénrnét
tinh chit ndo d6, Neu trong khi duyét, gap duge phan tr ndy, ta s& cho thure
hién lénh break dé vong lap for s6m két thic. Nhu vay thoi gian thuc hien
chuong trinh s& giam di déng ké.

Vidu 2.11

Chuong trinh sau day mo phong viéc may tinh gieo xitc xdc mat cdch ngau
nhién tai da n lan. Trong qud trinh gieo xiic xdc. néu gap duge miat 6 cham thi
dimg laj khong gieo ti€p niia,

Chuong rinhi: XUC_XAC.PAS
[—— Uses crt;

Yar i,n, a : integer: ‘
’ Begin
Write(’So lan gieo xuc xac toj da: “); Readln(n);
randomize; { khéi tao bhéd sinh s& ngdu nhién)
For i:= 1 to n do
begin
a:= randan(6) + 1; {sinh mdt s8 ngdu rhién trong doan 1..6 )
if a = 6 then break;
end;
if i <« = n then Writeln('Gap duoc mat 6')
Else writeln('Khong gap duoc mat 61 ;
Readln;

t_ End;

4. Cau trac 13p véi sé 1an khong biét truge

4.1. Ci phap va hoat dong cua hai lenh lap While va Repeat
Ngon ngir Pascal ¢6 hai cfu tric lap va khong biét trude s6 14n lap 1a

lénh lap While va lénh lap Repeat. C6 mot diéu kién (bidy thirc logic) dé
diéu khién vong lap, nghia [a wy theo gid tri ding hay sai cla diéu kién ma
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qud trinh lap s& két thiic hodc tiép tuc thuc hién lai nhém lénh nio d6 lin
nira. Nhu vay trude khi bat dau thuc hién cau lénh lap, diéu kién nay phai
¢6 gid tri Xdc dinh va quan trong hon nifa la: trong nhém lénh lap phai ¢
mot 1énh Tam thay d6i gid tri cta diéu kién d6 dé dam bao khong xay ra qud
trinth ldp v6 han lan.

Lip kiém tra diéu kién trudc Liap kiém tra diéu kién sau
Whilc dk do Repeat
Begin Nhém_lénh;
Nhomi_lénh; Until dk;
End:
+ \d
Nhém 1énh Nhém lénh
——-..-’- .

e

4.2. So sanh lénh lap While va 1énh lip Repeat

Lénh while ti€p tuc 1ap khi dk (diéu kién) diing (dimg lap khi dk sai).
Nguoc lai, Iénh repeat con 13p khi dk sai (diing lap khi didu kién ding).
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Vi kiém tra dk truéc nén nhém lenh lap trong cau lénh lap while cé thé
khong thyc hién Ian nio, d6 1a trudng hop ma ngay tr trudce khi thuc hién lénh
while thi dk d3 ¢6 gid tri ding. Nguoc lai, vi kiém tra dk sau nén cau 1énh 1ap
repeat s€ cho phép nhém Iénh thyc hién it nhat mét lin. cho du ngay tir dau dk
d6 da cd gid tri ding.

4.3. Vi du bai tap vé hai lenh lap While va Repeat

Vidu 2.12

Viét chuong trinh tim va in 1én man hinh USCLN ciia hai s nguyén a, b
nhap tir ban phim.

Thuat todn tim USCLN 16n nhat cta haj s6 nguyén a va b da duoc trinh
bﬁynongvfduIJU.Saudﬁylachucngtﬁnhcéidathumtoqud

Phuong phap tri lién tiép

var a,b: integer;:
al,bl: integer;
Begin
Write{‘Nhap so a: ’); Readln{a) ;
Write(’Nhap so b: ‘}: Readln(b) :
al:= a; bl:= b;
a:= abs{a); b:= abs(b);
while a<> b do
1f a»b then a:=a-b
else b:=b-a;
Writeln(’ (' ,al,’,’ ,bl, *) ’
Readln;
End.

I
o

Phiutong phdp chia lién tiép

Var a,b: integer;
al,bl,r: integer;
Begin
Write(’Nhap a va b: "); Readln(a,b);
al:= a; bl:= b; a:= abs{a); b:= abs(b);
r:= a mod b;
while r<>0 do
begin

65



a:=b;
b:=r;
r:= a mod b;
end;
Writeln(*(’ ,al, *,’ ,bl, ) = ', b);
Readln;
End.

Vidu 2.13

Viét chuong trinh gidi bai todn sau: Mot ngudi gii tiét kiém s6 tién ban
dau la a (tri¢u dong) lai sudt k % /1 thang, hdly cho biét ngudi dé phai giri bao
nhiéu thing d€ thu dugc s& tién 1 b trieu déng. Cic s6 thue dwong a, k va b
nhép tir ban phim.

- Phdn tich thudt todn

Gid str S 1 56 tién ci gdc 1an 1ai sau Khi gii tiét kiém t théng.

Ban dau chua gin thing ndo thit=0vaS=a.

C(t sau mai thang thi ta tang bi€n d€m t 1én mot don vi, déng thdi thém s6
tién [ai S*k / 100 vao cho téng S.

Vay khi 56 ti€n S con chwa dat dén b thi con Lap lai hai lénh sau day:

t:=t+1;8:=8+8%k/100;

- Boan trinh c6t 161

t:=0; s:=a;
' while s<b do

begin

t:=t+1;

s:= s + s * k/100;
end;

Chuong trinh: TIETKIEM.PAS

var a,k,b: real;
t: longint;
S: real;
Begin
Repeat
Write(’Nhap so tien ban dau a: ‘); Readlni(a);
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Until (a=0);

Repeat

Write({'Nhap lai suat k: ’); Readlni(k);
Until (k=0});
Repeat

Write({‘Nhap so tien can. rut b: *}); Readln(b)};
Until (b>=a);
t:=0; s:=a;
while s<b do

begin
t:=t+1;
s:= 8 + 8 * k/100;
end;
Writeln{’ so thang can guil Jla ‘, t);
Readln;
End.

5. Cau hoi va bai tap

5.1. Bai tap vé ciu triic ré nhanh If

Bai 2.10

Viét chuong trinh giai phuong trinh ax® + bx + ¢ = 0 v6i cde $6 thye ab.c
nhap tir ban phim.

Bai 2.11

Viét chuong trinh gidi hé phuong trinh:

{alx +bly =cl

aZx + b2y =c2
vGi cdc sd thyc al, bl, cl, a2, b2, ¢2 nhép tir ban phim.
Bai 2.12

Viét chuong trinh tinh tién dién tiéu thy cla mét ho gia dinh biét chi s
dién k€ cia thing trudc va thdng hién tai va don gid dién trén | KWh quy dinh
nhu sau: Pon gid =

400 d/KWh: dién tiéu thu khong qua 100 KW.

500 ¢/KWh: dién tiéu thu trén 100 dén khong quali0 KW.
800 d/KWh: dién tiéu thu trén 150 d€n khong qua 200 KW.
1000 ¢/KWh: dién tiéu thu trén 200 KW.
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5.2. Bai tap vé cdu truc lap For

Bai 2.13

In tén man hinh tat ca cdc s6 nguyén té trong doan tlr 1 dén 10.000.

Bai 2.14

Tn lén man hinh cdc cap s6 hoan thién trong doan [a,b]. Cac s& nguyén a,b
nhap tir ban phim.

Bai 2.15

Mot ngudi gt tiét kiem véi s6 tién ban diu 12 a (trieu ddng) va 1ai sudt
hang théng 1a k%. Hay cho biét s6 tién thu duge ca géc 1an a1 cua nguoi do
sau khi giri t thang? Cac s0 thuc duong a, k, t nhap 1r ban phim.

Bai 2.16

Viét chuong trinh giai bai todn:

“Vira ga, vira chd, bo lai cho tron, 36 con, 100 chan chin. Hoi c6 bao
nhiéu con ga, bao nhiéu con ché ™7

Bai 2.17

Viét chuong trinh gidi bai todn:

“Tyam trau tram co, trau ding an 5, trau nam &n 3, lu khy trau gia 3 con
mot bd. HOl trau ding, trau nim, trau gia méi loai ¢6 bao nhi¢u con™?

Bai 2.18

fn lén min hinh (8t ca cdc s6 c6 4 chit s6 ma cc chif s6 cha né c6 tong va
tich bing nhau.

Bai 2.19

Lap trinh mo t& tro choi thir van may theo mo t4 nhu sau: Pau tién may
phét sinh mot s6 ngau nhién n @& biéu thi ¢4 n lugt choi. 3 méi luot choi, may
s& phdt sinh mot s6 ngdu nhién, tuy nhién trude khi théng bdo s6 nay, nguoi
choi s& phai dodn trude xem s6 nay chén (nhap 0) hay s& 1 (nhap 1). Két thic
o lugt di, may tinh s€ thong bao téng s6 l4n dodn ding va ty 1& dodn ding, tr
d6 mdy tinh thong bdo vé khi ning may min clia ngudi choi theo-quy dinh
nhur sau:

Néu ty 1é doan diing la:

- Tir 80% trd lén thi “rat may man”

- Tit 65% dén dudi 80% thi “may min”
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- Tir 50% dén dudi 65% thi “binh thudmg™.

- Duéi 50% thi “khong may min™.

5.3. Bai tap vé cdu tric lap While vi Repeat

Bai 2.20

Dan s0 nwdc ta nam 1999 1a a triéu ngudi, t6c d6 tang dan s6 1a k% 1
nam. Hiy cho bi€t dé€n nam bao nrhiéu thi dan s6 nuéc ta ting gap p lan so
val nam 1999? Cdc s6 a. k va p nhép tir ban phim.

Bai 2.21

Tim 56 n nhé nhat dé gid tri cha biu thic sau day khong nhd hon 2 tricu.

M=1?+2"+. +n

Bai 2.22*

Tro chot béc soi gifra 2 doi tha mo ta nhy saw: Ban ddu ¢6 n vién soi. Hai
ngudi chot ludn phién. ai dén luot minh di s& boc it nhat 1A mot vién s6i nhimg
nhi¢u nhat 12 k vién. S6 k va n cho trudc, nhap tir ban phim.

Hay viét chuong trinh mo ta tro choi béc sdi gitia ngudi va may sao cho
may gianh dugc nhiéu phin thing nhat? Biét ring ai phai boc vién soi cudi
ciing 1a ngudi thua cuoc.
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Chuong 3
cAc KIEU DI LIEU CO CAU TRUC CO BAN

L. CAU TRUC DU LIEU KIEU MANG MOT CHIRU

1. Pinh nghia, khai bao mang mét chiéu

1.1. Pinh nghia mang mot chiéu

Méng mot chiéu 1a mot danh sich c6 thit fy va hitu han cdc phan tr ¢6
cting mot kicu dir liéu.

1.2. Cach Khai bao mang mét chiéu

1.2.1. Khai bdo truc tiép

VAR
( TénBi&nMang: ARRAY[ kidu chi s8] OF Kiéu_phén_ti;

1.2.2. Khai bdo gidn tiép

TYPE
TénkifuMang= ARRAY [ kiéu chi_ s8] OF Kiéu phan_td;
VAR

~ oA > A Iy
Tén bién mdng: tén_kiéu_mang;

3
Kiéu phdn tir cia mang 12 kiéu dit liéu quy dinh cho timg phén tir trong méang.
Kiéu chj s6 ciia mang duge mo ta bdi mot kiéu doan con va x4c dinh vi trf

clia céc phén tit trong mang. Dong thoi, kidu chi s6 cila mang codn quy dinh sé

lugng t6i da cdc phén tif trong mang.

Kiéu doan con dé mo ta ki€u phan tif ca méang duge chi ra bang mot gid
tri 1am cén dudi, tép theo 14 hai ddu chdm (co ding hai ddu cham) va cudi
cting 14 gid tri can trén. C6 thé khai bio trudc mot kiéu doan con, sau dé méi
khai bdo mang nhir sau:
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TYPE
TénKiéuBoanCon=GiélTri_Cé‘mDué'i .. GiaTri CanTrén;
VAR

Tén Dién mdng: ARRAY { TénKiéuboanCon] OF Kiéu phadn td;

Tong dung tugng bo nhé danh cho cdc bién toan cuc trong dé c6 mang
fa khong vuot qua 64KB (lam tron clia 65536 bytes). Nhu vay, gia sir bién
toan cuc chi ¢6 mdt mang vdi ki€u phdn tir ia Byte thi doan con dai khong
vugot qua 64000.

Khi khai bdo mang, thuong c¢6 thém 2 bién:

n: d€ chi rd s6 phén tir thyc sy duoc xét trong mang.
i : d€ x4c dinh vi trf clia cdc phén tif trong mang.
1.2.3. Vi du vé khai bdo mdng mét chiéu

TYPE
INDEX = 1..60;
DIEM = Array [ index] of real;
VAR
Kv1l, Kv2: DIEM;
Code: Array [ Index] of Char;
A,B : Array [ -100..100] of integer;
P,Q: Array [ ‘A" ..” 2] of Byte;

2. Vao/ra mang mét chiéu
2.1. Phép truy nhap mang

Khong thé vao/ra ca mot bién mang bing lénh readln va writeln.
Xét cac mang trong vi du trén thi cic lénh sau day 13 sai:

L Readln{A); Writeln(A);

Chi ¢6 thé truy nhép timg phén tl ctia mang thong qua tén bign mang va vi
tri ctia né dat trong déu [].

Tuy nhién hai bi¢n mang cing kiéu thi c6 thé gin truc tiép cho nhau.

Xét tinh duing sai cia cdc 1énh sau day:

Lénh Nhan xét
KV1 [3]:=9.5 ding
KV1 [65]:=7.5 sai v€ chi s6, vugt qua chi s6
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code[59]:= ‘Nga’ sai vé kiéu phén 11, phai 1a kiéu char
Al0}:=5.3 sai v€ ki€u phdn t, phai 12 kiéu integer
B[-3]:=6; ding
P(2]:= 260: sai vé Kiéu chi s6 va ki€u phdn tir
P[B]):= 200; sat v€ ki€u phan tir néu B 12 bien khdc kiéu char
P[*B’}:= 200, ding

2.2. Mau nhap mang mot chiéu

Dé cho dé hiéu, viéc xem xét cdc doan trinh mau va vi du vé duyét trén
mang mot chiéu (nhiap mang, in mang va duyét mang) ta st dung chung khai
bdo sau day:

CONET maxN = 100;
VAR A ¢ ArvavI[l..maxlN] of real;
n,i : integer;

Trong khaj bdo trén ta ¢6 thé gid st mang A biéu dién di€ém clia n hoc sinh
trong mot 16p (s7 s6 cna 16p khong qud 100 em). Diém duge quy dinh theo
thang diém 10 va chinh xdc dén 0.25. Céc hoc sinh ¢6 s6 hiéu 1a 1.2,..., n.

2.2.1. Nhép mdng mét chiéu cé diéu kién

Poan chuong trinh sau day lam nhiém vy nhap si s6 16p va di€ém cha n hoc
sinh trong 16p do.

Repeat
Writel{'n = *);
Readlnin);
Until (n»>=1) and (n<=maxW);
For i:=1 to n do
Repeat
write(’al’ ,i, ‘1= *);
Readln(ali]);
ntil (alil>=0) and (a(i]l<=10)and{round{a{i]*100)mod 25= 0);

2.2.2.Nhdp mdng mét chiéu khong cé diéu kién
Doan trinh trén ddm bao ngudi chay chuong trinh phai nhap A[i] 1a mot s
thuc duong bi€u thi phan thap phan chinh xdc d&n 0.25 (i=1,2....,n).
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Néu mang A chi biéu dién ddy s6 don thudn, khong cé quy dinh diéu kién
cu the d6i v6i A[i] thi trong doan trinh trén ta sé thay lénh Repeat .. Until bing
cau lénh ghép Begin ... End;

Repeat
Write('nn = ‘) ;
Readlni(n);
Until {(n==1) and (n<=maxN):
For i:=1 to n do

Begin
write{’al’ ,i, ‘1= "};
Readin(alil]);

End;

2.3. Mau in mang lén man hinh
For i:=1 to n do Write(Ali],” “); Writeln;
3. Duyét mang va ky thuat 3 budc trong 1ap trinh

3.1. Duyét mang tong quat
3.1.1. Duyét mét lan

For 1:=1 to n do <xu ly A[i]=>;
Hoac, chi tiét hon:

For 1:=1 to n do
If < Ali] thda mdn diéu kién P > Then < x 1y Ali]>;

3.1.2. Duyét so le (phuong phdp di 'ca kheo') dé doi chiéu

For i:=1 to n-1 do
For j:=i+1 to n do
If <so sadnh Ali]l va Al[jl> then «x 1y kéo theos.

Mau (3.1.2) c6 nhiéu bi€n dang va s& dugc nghién citu sau.

Nhap mang va in mang chi 12 2 trudng hop riéng cita duyét mang 16ng qudt.
3.2. Mot so doan trinh vi du vé duyét mang

Vidul:

Viét doan chuong trinh tinh diém trung binh clia cdc hoc sinh trong 16p:
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S:=0;

For :=1tondo 8:= S+ A[i};

Writeln(*Diem trung binh la: ¢, S/ n: 5:2);

Vidu 2:

Viét doan chuong trinh tinh ty 1¢ hoc sinh dé trong [6p:
d:=0; :

Fori:=1 tondo

if Ali]»>=5.00thend:=d + 1;

Writeln(‘Ty le do la: ¢, d*100/n: 5:2 ,%");

Vidu 3:

Viét doan chuong trinh tinh ty 1€ hoc sinh gidi, khd, trung binh, yéu kém

trong 16p:

g:=0; k:=0; tbh:=0; vk:= 0;

for i:=1 to n do

if A [i]>=8.0 then inc(g)

Else If A [i]>=6.5 then inc(k}

Else If A [i]>=5.0 then inci{tb);

vk:i= n-g-k-th;

Writeln{ g*100/n:0:2, ' % giol ’);
Writeln( k*100/n:0:2, ' % kha ’'});
Writeln({ tb*100/n:0:2, * % trung binh ’);
Writeln{ yk*100/n:0:2, * % veu kem ‘) ;

3.3. K¥ thuat 3 budc trong lap trinh
Céc vi du 1,2,3 vira trinh bay 12 cac trudng hgp don gian cia k§ thuéat 3

buée trong tap trinh. K§ thuat 3 budc duge hinh thitc héa nhur sau:

Buoe 1: Khot tao;
Bucce 2: Duyét trén toan bo cdc thanh phan cia doi niong dang xét.

Trong qud trinh duyét cé thé phdi kiém tra, dét loc dé tinh todn hodc tich lity
dai liwong cdn phdi tinh.

Bude 3: Nghiém thu két qud sau khi duyét.

Mot diéu khd thi vi 12 “K¥ thuat 3 budc” 1a mot k¥ thuat don gian, dén

mifc dé Jam ta hi€u 1dm ring: khdi quét 1én nhu vay chi lam “phitc tap hoa van
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d&”. Thyc ra, day 12 mot k§ thudt rét quan trong, hau nhu cdc phép duyét mang
ndi riéng va cdc qué trinh xem xét mot céch toan dién cdc d&i tugng cua bai
todn déu sir dung ky thuat nay.

Cac bai tap, vi du va cdc thuat toan tiép theo vé mang mot chiéu, 1t ca déu
4p dung k¥ thuat 3 budc & nhitng géc 4 khdc nhau.

4. Mét s6 thuat toan tim ki€ém don gian

Tim ki€m mot hay nhiéu phén tir trong mang thod mén mot tinh chit nao
d6 12 mot van dé quan trong trong lap trinh vi né ¢6 ¥ nghia rat thuc t&€. Vidy
nhur tim ki€m dé 1ap ra mot danh sdch cdc thi sinh tring tuyén (diém trung
binh ba mon thi > 6) trong hang nghin thi sinh du thi; tim ki¢m dé lap danh
sdch cdc can bo di di tiéu chudn vé huu (nam 2 60 tudi, nir = 55 tudi) trong
mat co quan nao dé,... M&1 mét d6i tugng trong danh sach dang dugc x£t ¢o
thé c6 nhiéu thong tin, thong tin dé dua vao do tim kiém thudng goi 1a khod dé
tim. Vi du: Khod trong bai todn tim cdc thi sinh tring tuyén 12 diém trung binh
ba mén thi, khod trong trong bai todn fim cdc cdn bo vé huu 13 t6 hop hai muc
thong tin: gidi tinh va tui. Khong mat tinh tdng qudt, ching ta c6 thé xem xét
bai todn tim ki€m véi khod dé tim chi gém mét muc thong tin.

C6 cac thuat todn tim ki€m sau day:

» Tim ki€m tudn tr {Linear searching).

¢ Tim ki&m nhi phan (Binary searching).

o Tim kiém nhd céc bang bam (Searching by using hash tables).

e Tim ki€m theo chiéu rong (Breadth first search).

o Tim ki&€m theo chiéu sau (Deapth first search).

e Tim ki€m Heuristic.

Ngudi ta thudng quan tam d€n tinh hi¢u qua cla thuat toan tim kiém:
thuat todn nio ¢é t6c d6 nhanh duong nhién cd hiéu qué cao hon. Chiing ta
hay thir nghi xem: "V1 sao trong hang chuc tri¢u nguoi dang truy nhap
mang Internet, thuat todn tim kiém nao ma chi trong vai giay da kiém tra
xong cé hay khong c6 mot User va mot Password cla mot ngudi vira mdi
dang nhap vao mang?"

Sau day, ching ta chi xem xét cdc thuat todn tim ki€m don gian trén mot
danh sdch ¢ thit tu nhur mang mot chiéu.
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4.1. Tim kiém tuan tur

Bui todn |

Cho méang a gém n phin 10 13 cdc s6 thue. Hay kiém ira xem trong mang
cd hay khong mot phin tir bang x cho trudc.

Buie 1: Khoi tao Found: = Fulse: . |
{ gid 1t co X trong df

Buoe 2

{ Duvét dé kiém tra va xde nhén néi thdy x trong af

Fori=1tondo

Ifajil=xthen Found:= True;

Birre 3: Nehiém thu.

If Found then Writeln(’ co’ x, "trong mang a')

Else Writeln('khong co’ x, "trong mang a4 ');

C6 thé cai tién dé giam 161 da s8 1an duyét nhue saw:

Buoe | Khoi tqo i:=1;
Birere 20 Duvét:
While (i<=n) and (ajil <> x) do inc(i);
Burcre 3: Nghiém thu:
If i<=n then Writeln('co" x, " trong mang d')

Else Writeln('khong co ' v, " trong mang a');

Hoic ta van dung loi thé cta l1énh ngét break trong for:

| Budc I afn + 1):=x;
Birae 2: Duyér.
Fori:=1ton+!do
if (afil = x) then break;
Buoe 3: Nghiém thu:
Ifi<=nthen Writeln{'cer x, "trong mung a’)

Else Writeln{'khong co ' x, "trong mang a’).

Bai todn 2:
Cho mang a gém n phin tr 1a cdc s6 thyuc. Hay chi ra vy tri cua cdc phan wr
trong mang ma ¢6 gia tri bing x cho trude.
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(_- i:=1;

while (i<=n) and (alil<>x) do inc (i)
if i»n then writeln(’khong co * X, ‘tyong mang a ‘)
else
Begin
Write{x, ‘' CO trong mang a4 tai cac vi tri: ')
for i:=1 to n do
if af{i}l=x then write{1i, r, ) ; Writeln;
End; I

4.2. Tim Kkiém nhi phan

Bairoan 3:

Thuc hién yéu cau cia bai todn 1 trong trudng hop mang a da duge sap x€p
v khong mat tinh téng qudt, ta c6 the gia sir cac phdn t&r clla mang dugc sap
x€p tang dan.

- Tw tudng thudt todn:

Ban déu doan cin duyét bat dau tir vi tri ddu d = 1 dén vi tri cudi ¢ = n.

Thuat todn tim ki€m x trén doan [d, c] thuc hién boi qud trinh 1ap nhu sau:

Goi m 14 vi tri chinh gilta ctia doan tim ki€m m = (d + ¢) div 2. Khi d6., vi -
ddy a tang dén nén cé 3 kha ning:

+ Néu x > a[m] thi chiing t6 x nam & bén phai vi tri m. Ta danh dau lai vi
trf ddu cua doan duyét: d=m+1 va Lip lai viéc tim ki€m trén doan jd.c] mai.

+ Néu x < a[m] thi chiing to x ndm & bén trdi vi tri m. Ta ddnh dau lai vi i
cudi chia doan duyét: c=m-1 va lip lai viéc tim kiém trén doan [d.c] mdi.

+ Néu x = a[m] thi qué trinh tim kiém x két thic.

Néu khong cé x trong a thi thudt todn s€ dimg khi d>c.

- Doan trinh c6t 16i

Found:= False; d:=1; c:=nj i
while (d<=c) and not Found do
begin

m:= (d+c) div 2;

if x»a[m] then d:=m+l
else if x <a(m] then c:=m-1
clgse found:= true;
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end;
if found then writeln(x, ‘' co trong a '}
else writeln{x, ’khong co Lrong a’);

4.3. Tim phan tit 16n nhat, bé nhat

Bat todn 4.

Cho mang a gém n phdn tir 1a céc s6 thuc. Hay tim gid tri 1én nhat cla cic
phén tir trong mang '

- Vin dp dung k¥ thuat 3 budc:

j Buoc [: Khoi tgo max:= afl]. { gid sit phdn nt af 1] I6n nhd }
Bice 2: Duyét dé 161 iru dan
Fori:=2tondo
If max < afil then max:= afi};
Bitde 3: Nghiém thu: Writeln('max = | max);

Bai todn 5:
Cho mang a gébm n phan tir [a cdc s6 thue. Hay fim gid tri 16n nhat cla céc
phan tir trong mang va chi ra vi tri clia céc phan tir d6?
Giai doan 1: Tinh max
max:=afl};
Fori:=2tondo
If max < afi] then max:= afi];
Giai dogn 2. in kér qud

Writeln('max = ' max);
Write("Tai cac vi tri: ),
Fori:=[tondo

Ifali] = max then Write(i, #32); Writeln;

Chu y: Khong thé gop hai giai doan trén thanh mét duoc.

5. Mdt s6 thuat toan sip xép don gian

e

Ciing nhv "tim ki€m", sdp xép 1a mot van dé rat quan trong trong 1ap trinh
Vi n6 ¢6 nhieu tng dung trong thuc t€. C6 thé ké ra day mot vai vi du dé thay
dugc tdm quan trong clia thuat todn sép x€p: D€ chon lva hoc sinh gioi ngudi
ta s€ sap x&p danh sdch cic hoc sinh theo thif ty giam dan (hodc tang dan) ciia
di€ém trung binh cdc mén hoc. Danh ba dién thoai tuy vao ting hoan canh ¢6
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thé phai sdp x&p lai theo vin chif cdi, hodc theo loai nhém (group). hodc theo
ving, mién. Khi nghién ctiu vé tir vung, déi khi nguoi ta mudn biét véi mot
nhém G cdc chit cai vA mdt tap S cic tit ti€ng Anh cho trude, thi ligu cdc tir
trong H c6 cau tao véi cing mot 6 lugng va loai chit cdi trong G hay khong?
Dé tra 101 cau hdi d6, ¢6 thé ta sip theo ciing chiéu cdc ky tu trong timg tir réi
doi chiéu xem chiing ¢ gidng nhau khong. -

Cé cde thudt todn sap xép sau day:

* Sip x&p kiéu chon truc ti€p (Selection sort).

» Sap x&p ki¢u ndi bot (Buble Sort).

e Sip x€p ki€u chén truc ti€p (Insertion sort).

e Sip x€p nhanh (Quick sort).

» Sip x&p kiéu vun déng (Heap sort).

e Sap xé&p kiéu tron (Merge sort).

Puong nhién cdc thuat todn sip x€p khdc nhau ¢6 téc d6 thuc hién khic
nhau va phu thude vio do 16n cua danh sich can sip xé&p, phu thude vao thao
téc sip x€p tdc dong lén méang thudc bd nhd mdy tinh hay tic dong lén tép &
trén dia.

Chiing ta chi xem xét ba thuat todn dau tién I1a cdc thuat todn sdp xép
don gian.

5.1. Phat biéu bai toan

Cho mang a gom n s6 nguyén. Viét chuong trinh sdp xép cic phdn tir cila
mang theo thi ty tang dan.

5.2. Thuat toan sdp xép kiéu “ndi bot”

5.2.1. Tu twong thudt todn

Ta tudng tuong rang mang duoc dung dimg, phén tir thif n ndm & dusi ddy.
MB&i phdn tlr cha mang 12 mét bot khi ¢6 trong lugng ding bing gié tri ctia nd.
Bot khi nhe hon s& n6i 1én trén, va bot khi nang s& chim xuéng. Qu4 trinh noi
bot dién ra nhu sau: Ban ddu bot khi nhe nhét s& ddn dan duogc ndi lén trén
cing. Lan thit 2, bot khi nhe th nhi s& ddn ndi lén & vi trf tha 2. Cif tiép tuc
qud trinh nhu the cho dén khi bot khi nang thit nhi nam & vi tri sat day va nhu
vay mang da duge sip xép.
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5.2.2. M6 td thudt todan

Chiing ta c6 thé tuy chon hinh thic gid ma hoac liét ké timg budc dé dién
ta thuat todn nhu sau:

a. Gia ma:

Algorithm Buble_Sort.
Function Sap X€p n $0 a,,a,.....4, theo thif tu tang dan.
Inpur n>0vansoa,.a,..a,
Ouiprit a,.a,....,a, dugc sip x€p tang din
Format BubleSort(a,,a,,...,a,}
Method
l. For 1=2 to n [am viéc sau:
(* Chon phdn tr nhé nhat trong ddy 4, , .. , a,dé chuyén lén trudc a, *)
2. For j=ndown to i lam viéc sau;
3. Ifa[j] < a[j-1]
(* Phan tir ¢ vi tri j nhe hon phan tir § ngay phfa trén *) then
4, Swap(a[j], afj-11x
(* Doi gid tri cha a[j] va a[j-1] cho nhau
afj] s& ndi 1én, afj-1] s& chim xudng*)
End Buble_Sort.

b. Liét ké tirng budc:

Bueoe 1: Khoi tao § = 2 (vi tri phdn nt sdt mdit mece)

Bude 2: Xt day afi-1], afil,... afn], ta sé cho bot khi nhe nhdt ciia ddy
ndy néi 1én wén ciing, tic la chiém vi tri i-1 nhie sau:

Buioc 3: Bdt ddu véi j=n,

Bucoc 4: Ta kiém tra xem phdn nt 6 vi tri j ¢6 nhe hon phdn tir & ngay
phia trén khong (uic la kiém tra c6 afj] < afj-1] khong). Néu diing vay thi
alj] sé ndi lén mgt ‘ndc’ va afj-1] sé chim xudng mot ndc (tic la déi gid tri
cita afjf va afj-1] cho nhau).

Butie 5: Néu j=i thi thuc hién Bucce 7.

Buoe 6. Gidm j=j-1 va quay vé Biuée 4

Buoe 7:Tdang i=i+1.

Liic ndy cdc phan nir afl]...afi-2] da duoc sdp xép.

Bude 8: Néu i<n thi quay vé Bude 2.

Buoe 9: Kér thiic.
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c. Dir lieu kidm tht véin=5 vamanga={ 6,4, 5,3, 1}

alll a[2] a[3] a[4] af5]

i=2 j 6 4 3 3 ]
3 6 4 5 i 3

4 6 4 1 5 3

3 6 1 4 5 3

2 1 6 4 5 3

1=3 5 1 6 3 5
1 6 3 4 5

3 1 3 6 4 5

i= 5 1 3 6 4 5
4 1 3 4 6 5

1=5 3 1 3 4 5 6

5.2.3. Poan chuong trinh

For i:=2 to n do
For j:=n down to 1 do
If al{jij<ali-1] then
Begin
tg:=aljl; aljl:=alj-11; alj-1l}:= tg;
End;

5.2.4. Ddnh gia va cdi tién (doc thém)

a. Pdnh gia s& lan duyét

i=2, j duyét n-1 lan.

i=3, j duyét n-2 lan.

Tdng quét véi i<n, j duyét (n-i-1) 1an. V&i i=n, j duyét 1 lan.

Mat khéc, i s& duyét (n-1) ldn. Vay téng s6 14n duyét cia thuat todn bang
tong s6 lin duyét cia j va bang

(n-1) + (n-2) +... + 2+ 1 = (n-1)*(n-2) / 2 lan
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Ta néi rang thuat todn c6 do phiic tap xap xi da thiic bac 2: f(n) = n’.
b. Thuat tedn trén 1a ndi bot tir duéi Ién. C6 thé cé thuat todn hoan toan
tuong ti bang cdch “néi bot tir trén xudng”.

for j:=n-1 down to 1 do
for 1:=1 to j do
if alil=ali+1l) then
Begin
tgr=alil]; alil:=ali+l]; afli+l]:= tg;
End;

c. Trong truting hgp déc biét, toan bd mang da duge sip xép thi thuat todn
ndibolkhéngxéyrasuddichélénnﬁo,nhungsﬁlﬁnduyétv&qkhénghélhay
dai. Tong qudt, trong mot ldn khdi tao gid tri méi clia i md sudt qui trinh j
duyét tir dudi len i khong xdy ra sy ddi chd 1dn nao thi mang da dugc sap xép
va cin phdi ket thiic qud trinh duyét. Pay chinh 1a diém cai tién thi nhat trong
thudt todn sép xé€p néi bot:

1:=2;
Repeat

stop:=True;

For j:=n downto i do
If a(jl<al[i-1] then
Begin

tg:=aljl; aljl:=ali-1]; a{j-11:= tg;
stop:= False;

End;

i:=1i+1;

Until stop or {(i=n+1);

d. C6 the thu gon quang duyét nho hon nita bing cach duyet dong thai tiy
duéi [én va tir trén xudng.

5.3. Thuat toédn sip xép kiéu chon truc tiép

5.3.1. Tw tuong thudt todn

Dau tién xét day n phan tir, ta duyeét trén diy, bit ddu tir phan tir thit hai tro
di, it khi gap phan tir nao nhé hon phén tir ddu day thi ta d6i chd né véi phin
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tir ddu day. K&t thic qué trinh duyeét thi ta da chuyén duge phén tir bé nhat dat
1én dau day.

Tiép theo, xét ddy n-1 phan tir con lai va lam tuong ty nhu teén, nghia la
ta duyét trén diy mdi, bat ddu tir phdn o thir hai trdr di (e 12 tir phan o thad
ba so v6i diy ban ddu), c& khi gdp phdn t& ndo nho hon phan tir dau day
mdi (tie 13 phdn tir & vi «f hai so v6i dity ban ddu) thi ta doi chd no vdi
phén tir ddu diy méi. K&t thiic qud trinh duyét thi ta da chuyén dwge phén
tr bé nhat dat 1én dau day mdi (tuc 1a trong ddy ban ddu, phan tir nho thi
nhi di dugc chuyén lén vi tri thit hai). Ti€p theo, xét ddy n-2 phan t( con lai
va lai thue hién cong viéc tuong tu nhu trén.... Qud trinh nay keét thic khi
dily con lai chi con mat phan .

5.3.2. Mo ta thudt todn

a. Liét ké tirng budc:

Bitie 1. Khai tao i=1
Bircre 2: Khot tgo j:=i+1;
Birée 3: Néw afjl<aljl thi

Déi gia tri cita afjl va afil cho nhau
Buic 4. Néu j=n thi lam bieic 6,
Bicioe S: jo=j+1 . lam buoc 3;
Bitoe 6: Néw i=n-1 thi lam Budc 8.
Bitoe 7: Tang i:=i+1 va quay vé Buoe 2.
Biroc 8: Két thiic.

b. Gia ma:

Algorithm Selection_Sort.
Function Sip x&p n $6 a,,a,,....a, theo th{t tr tang dén.
Input n>0vansoa,.a,....Aa,
Output  a,,,,...,a, dugc sap xép tang dan.
Format  SelectionSort(a, ,a,,...,a,).
Method
1. For i=1 to n-1 lam cédc budc sau:
(* Xét day a;, .., a,*)
2. For j=i+1 to n Iam viéc sau day:
3. Ifa[j] <ali] (* gép phén tlr nhé hon phén tir ddu day*) then
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4. Swap(ali], a[j])
(* D61 chd phdn tr nhd hon nay véi phan tir ddu diy *)
End Selection_Sort.

5.3.3. Poan chuong trinh

For i := 1 to n-1 do
For j := 1 + 1 to n do
If alj)l < ali]l then
Begin
begin
tg:= alil; alil:=aljl; aljl:=tg;
end;

5.34. Ddnh gid va cdi tién

a. Phuong phép cai tién:

Doan trinh trén tuy ngdn gon nhung lai thé hién mot thuat todn khong
161, Gid sir ta bat ddu chuyén sang xét mot diy méi a[i], a[i+11,..., a[n]. Khi
J duyét trén diy nay, méi khi gip mot phén tir a[j] nhd hon phén tir a[i] &
ddu diy, ta khong nén voi déi chd a[j] vai a(i] ngay ma chi can Iwu lai vi trf
j cua phan tIr nhd hon d6 cho bién k. Khi j ti€p tuc cong viec duyét trén day
con lai thi thao tic so sdnh dién ra gitra hai phan tr a[j] véi phan tir a[k] chi
khong phai 1a véi a[i] (ban ddu khai tao k = i, ngay trudc khi bit dau qua
trinh j duyét trén diy).

Nhur vay khi j duyét xong trén day méi thi k trd vao phan tlr nho nhit trong
day d6. Néu phan tir & vi tri ndy khéng ndm & ddu day ( tic 1 néu k<>i) thi ta
ti€n hanh chuyén né v& ddu diy méi bang céch ddi chd a[i] va a[k] cho nhau.

Cai tien trén tuy khong lam gidm s6 14n duyét va s§ 14n so sdnh nhung lai
lam giam dang k€ s6 lan d6i ché.

b. Gia mé:

Algorithm Best_Selection_Sort.

Function Sip x&p n sd a,,a,,...,a, theo thit tr tang dan.
Input n>0vansda,a,...a,

Output  a,a,,...,a, duoc sip x&p tang dan

Format BestSelectionSort(a, ,a,,...,a,)
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Method
1. For i=1 to n-1 lam céc budc sau:
(* Xétdaya,,. ,a,™)

2.a. k=1i; (* gia sir phan tir nho nhét & ngay dau day*)

3. b. For j=1+1 to n lam vi¢c sau day:

4. If a[j] < a[i] (* gap phéan tir nhé hon phan tr a[k]*) then
5

6

k :=j; (* ghi nhan lai vi tri nho hon mdi *)

. ¢. If (k<>1) (* phén tlr nhd nhat khong & ddu day*) then

~

Swap(a[i], a[k]);

(* D61 chd phan tir nhd hon nay vai phén tir ddu ddy *)

End Best_Selection_Sort.

c. Dit liu ki€m thit véi n=5 vamang a = { 6,4,5,31}

Buéc i {jchay | k | a[l] | a[2] | a[3] | a[4] [ a[5]
2 1] 2->5 | 1 6 4 5 3 1
3 5

4 1 4 5 3 6
5>6->2 | 2| 3->5 |2

3 4

4 | 3 5 4 6
556-52 | 3| 4->5 | 3

3 4

4 1 3 4 5 6
5->6->2 | 4 5

3

4 1 3 4 5 6
5->6->7

d. Boan chuong trinh:

For i:=1 to n-1 do
Begin

k := 1i;

for j:=1+1 to n do




if afk]> alj] then k:= J;
1f {k<=>1) then
begin

5.4. Thuat todn sap xép kiéu chén truc tiép (doc thém)

5.4.1. Tu twong thudt fodn

Ban diu c6 mot phan tir duge sap xép, dé 12 a[1].

Tong quat vdi day i-1 phdn tir duge sép xép a[1],... , a[i-1] ta s& chén a[i]
vito vi trf thich hgp cua day i-1 phan tir 0 dwge sip xép nay dé dugc day mdi
¢6 i phan tr duge sip xép. Tiép theo ta lai chén phan tir a[i+1] vao day i phin
tir & duge sap xép d€ duoc ddly méi ¢6 i+1 phan tir duge sap x€p... ¢l tiép tuc
cdch lam nhu the dén khi chen xong phdn tit a[n] vao vi tif thich hop ctiu day
n-1 phan tr 44 dugc sap xép thi ta duoe mot mang duge sdp x&p hoan chinh.

Nhu véy trong tam ctia thuat todn 1a tim cdch dat phan tir a[i] vao vi tri
thich hop cia day i-1 phin tir a[1],...., a[i-1] dd duoc sép x&p dé sau khi chén
xong thi ta ¢6 day i phan tlr duoe sdp xé&p.

Takhai bdo thém vi trf a[0] goi 1a vi trf cAm canh va ban ddu gan a[0]:= a[i]

V6iddy a[l],..., a[i-1], ta dung j d€ duyét trén day nay tir phai qua trai, néu
phan tir a(f} ndo 16n hon a[0] (tie 1a a[i]) thi tifc 1a n6 phai nam bén phai a[i],
néi cach khac, khi dé ta tinh tién a[j] sang phéi moét vi tri boi lénh afj+1]:= afj]
va d¢€ lai vi trf “tréng” | danh co hoi dat afi] viao d6. Néi cdch khéc qua trinh
xét lui ddn sang trdi Ja qud trinh trinh tinh tién cic phan tir a[j] sang phai mét
vi trf. Dé€n mot ldc ndo d6 c6 mot phén tir a[j] < a[0] thi thoi qud trinh tinh
tén, vi tri tréng s& dé chen a[i] vao dé.

5.4.2. M6 td thugt todn

Algorithm Insertion_Sort.
Function Sip x€pn s6 a,,a,,...,4, theo thit tr tang dan.
Input. n>0vansoa,a,...a

n

Output a,,a,,....a, dugc sip x€p tang din
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Format TnsertionSort(a,,az.....a,)
Method
1. For i=2 to n lam cac budc saw:
| Chén afi] vao vi tef thich hop cua day af1},....ali-11 }
7. a. Génaf0] = alil:
3 b, Birdauxem xéttrvitfj=1i-1;
4. While afj] > af0] lam céc budc sau day: ||
5 i. a[j+1] = alj]; (* tinh ti€n a[j] sang phai *)
6 i, j=j- i (*xétti€p phan tir bén trdi *) \
7. afj+1] = af0]; (* dat a[i] vao vi tr{ bo trong hop 1y nhat *)

End Insertion_Sort. ’

5.4.3. Poan chuong trinh

for 1:=2 to n do

kegin
{ Chen alil vao vi tri thich hop cua A&y alll, .. ali-11 %
al0}:= alil; |
ji= i-1; \
while al0l < aljl do

egin ||
al3+1):= aljl; |
3:=3-1;
end;
alj+ll:= alll;
end;

¥ nghia ciia vi tri cAm canh a[0]

Khi tinh tién céc phan tr bén tréi a[i] sang phai thi 1o rang gid tri cUa a[i]
bi “de mat” cho nén af0] trude hét 1a d€ luu lai gid tri nay.

Qud trinh tinh ti€n dimg lai khi ¢6 mot a(j] ma a[j} < a[0] khi do6 vi tri
tréng beén phai nd 1a a[j+1] duge danh cho a[i], tic 1a két thic vong 1ap while
thi a[j+1]:= a0].

Trong trudng hop riéng. moi phén tr a[l1]...ali-1] déu bé hon a[i] thi vong
lap vin dimg lai vi khi ] giam vé 0 thi tat nhién diéu kién a[0] <afj] bi sai, Day
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I tic dung thir 2 cha vi tri cdm canh a[0] lam cho vong lap while ludn ludn
phai dirng lai. Va trong trudng hop nay vi tri trong 1a af1} vi afj+1] = a[0+1] dé
dat afi] vao do.

6. Cau héi va bai tap

Bai 3.1

Mot 16p c6 khong qué 60 hoc sinh, thi ména TTLT.

1. Nhap vao si s6 n cua 1dp, diém thi cha timg hoc sinh. Diém tinh theo
thang diém 10, chinh xdc d¢n 0.5.

2. D&m xem trong 1dp ¢4 bao nhi¢u hoc sinh dat khd gi6i (diém >=6.5)?

3 Tim va in 1én man hinh diém cao nhat, cu thé 1a cdc hoc sinh cé s6
hiéu nao?

4. Sip xép diy dieém theo thit ty giam dan va in day diém dé 1én man hinh.

5. Hay in s& thit ty clia cdc hoc sinh cling v6i diém thi theo thi tu tang dan
clia diém thi.

Bai 3.2

Viét chuong trinh:

1. Nhap vao n va n s6 nguyén (a<=20).

2 In lén man hinh cdc s6 nguyén 8 trong day s6 vira nhap.

3. In [én man hinh diy dao ngugc cua diy da nhap.

Bai 3.3

Viél chuong trinh:

i. Nhap vdo mang nguyén a cé n phan tlr (n<=20).

2. Cho biét c4c phan tir trong méang a thda mén tinh chat nao sau day:

a) La day dimg.

b) La ddy khong giam.

¢) La ddy khong tang.

d) Lap thanh mot cdp s cong.

Chn §: Mot ddy tang 1& mot day khong giam nhung nguoc lai ¢6 thé
khong ding.

Vi du:

(1,3, 5} 1a mét day tang, dong thoi ciing 1a mét day khong giam. Nhung
day | 1,3, 3} la mot day khong giam nhung khong phai day tang.
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Bai 3.4

C6 n loai mat hang (n<=26) ky hiéu 14 cdc chit cdi in hoa.

1. Nhap 58 loai mat hang va s6 lrgng mat hang méi loai.

2. Tim va in lén man hinh céc loai mét hang ¢6 s6 lugng khong it hon
trung binh cong s6 luong cha tat cd cdc mit hang,

3. Sap x&p céc loai mit hang theo thit tr tang dan vé s6 lugng va in lén
man hinh thanh 2 diy:

ddy I: s6 hiéu cdc loai mat hang.

day 2: 6 Iugng tuong (ng cua cdc loai mat hang da duge sap.

Bai 3.5

In ]én man hinh tam gidc Pascal do cao n (n<=20). -

Tam gidc Pascal 1a mot hinh 4nh duoc a0 bdi cdc con s trén cic dong,
cac con s6 clia dong thi i 1a ddy cdc he s6 ciia dang khai trién da thic (x+y).

Vidu sau day 1a tam gidc Pascal do caon = 5.

11

121

1331

14641

15101051

Bai 3.6

Nhap tlr ban phim mot s6 nguyén c6 thé ¢é 30 chit s6, ki€m tra Xem s&
nguyén dé c6 thoa mén tinh chat nio sau day:

a) La mot s6 d6i xing.

b) La mdt s& chia hét cho 3.

Bai 3.7

Viét chuong trinh:

I Nhap tir ban phim s6 ngiy c6ng, chitc VU clia n nhdn vién trong mét co quan

2. In lén man hinh lvong clia timg nhan vién. Trong d6, quy dinh lvong
mat ngay cong nhu bai 3.2.1 phdn [V,

B&i 3.8

Viét chuong trinh:

Nhip mot ming gém n s6 nguyén (n<=20) sao cho s§ duge nhép sau
khong nho hon s6 da nhap ngay trudce dg.

Nhap ti€p mot s6 nguyén x:
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Thuc hi¢n viéc cheén X vao trong mang sao cho sau khi chen thi mang van
dugce sip xep Tat nhién trong thuat todn cheén khéng dua x vio cudi ddy (hoac
dau day) roi dp dung lai cdc thuat todn sdp xép da biét.

IL CAU TRUC DU LIEU KIEU MANG HAI CHIEU

1. Dinh nghia, khai bdo mang hai chleu

1.1. Pinh nghia mang hai chiéu

Mang hai chi¢u 12 mot phan b6 hai chiéu gobm m hang va n cot céc phén tir
c6 cing mot ki€u dit liéu.

C6 thé coi mang 2 chiéu la mot méng mét chiéu ma kidu dit lieu cthia moi
mot phén tr 12 kiéu mang mot chiéu.

1.2. Khai bao mang hai chiéu

1.2.1. Khai bdo truc tiép

VAR

TenBi¢nMang: Array[Kiéu_cs_hang, kiéu_cs_cot] OF Kiéu_phén_tir:

1.2.2. Khai bdo gian tiép

Type

Ten_kicu_méng: Array![ kidu_cs_hing, ki€u_cs_cot] OF Kiéu_phan_tdr,

Var

Tén_bién_mang: ten_ki€u_mang;

Ciing giong nhw mang mot chiéu, kiéu chi s6 hang va kifu chi s6 cot cia
mang hat chiéu 12 cdc kiéu dit liéu doan con va xéc dinh vi tri cita cdc phédn tir
cba mang theo hang va theo cot.

Kiéu phin tit ciia mang quy dinh kiéu dit liéu ciia cac phén tlr trong mang.
Ki€u phan tf ca méng c6 thé 1a kiéu dir lieu chuan hogc phitc tap hon 1a kiéu
dit li¢u c6 cdu triic d3 duge dinh nghia boi chinh ngudi 14p trinh.

Céc phén tir cia méng hai chiéu ciing duge truy nhap thoéng qua tén bién

mang va toa d6 ctia né trong maéng, nghia la chi ra vi tri hang va vi trf cot
cha no.

Ten_bién_mang [ vi_tri_hang, vi_tri_cot];

1.3. Vi du vé khai b4o méang hai chiéu

Céc vi du sau day khong nhitng minh hoa cdch khai bdo mang hai chiéu
ma con gai y cdeh bidu dién vdan dé duoe néu ra trong bai todn (chua cén quan
tam dén yéu cdu cia bai todn).
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Khi gidi bii todn trén mdy tinh, ta chua quan tim ngay dén viéc giai quyét
'bai todn dé nhu thé ndo. Viéc ddu tién 13 tim cach biéu dién van dé (cac doi
tuong) néu trong bai todn, K¥ thuat thé hién thuat todn (tham chi. doi khi, ké
ca chinh thuat todn) phu thuéc rat nhiéu vao cdch té chite dir liéu cho bai todn,

Vidul

Mot 16p ¢6 m hoc sinh, ky hiéu tir 1,2,..., m. {(I<=m <= 60) thi 0 mén ky
hiéu la 1, 2....,n (1<=n <= 20).

Xét viec t6 chite dit liéu biéu thi bang diém cdc mon cua hoc sinh 1op dé.

Const maxM=60; maxN=20;

Type BRangdiem = Array[l..maxM,1l..maxN] of Real;
var '

A: Bangdiem;

m,n, 1,3 : integer;

Vi du cu thé vdi m=3, n = 4, bang diém A nhu sau:

! 2 3 4
1 6.5 6 5.5 6.5
2 4 9 8 8
3 7 6.5 6 7

Nhu vay A{1,3}=5.5 biéu thi diém mon 3 ciia hoc sinh 1 14 5.5. Tong quit,
A[i,j] 12 diém ctia hoc sinh i thi mén j. Cdc hang i biéu thi hoc sinh, cdc cot j
biéu thi mén, i=1,2,..,m; j= 1,2,...n.

Vidu2

C6 m mat hang ky higu 1a cdc chi¥ cdi in hoa 'A")B,.... (m<=26). Ngudi ta
quan tam dén doanh thu ctia cic mat hang nay trong vong cic nim gan day. tir
1990 dén 2000.

Xét viéc chirc biéu dién doanh thu clia cdc mat hang:

var

B: Array['A’..'Z2',0..10] of longint;
m,n: integer;

i: char;

j: integer;
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Vi du cu thé véi m=4, n =4, cdc s6 liéu sau day gia sit don vi 12 triéu dong,

v&1 n=4 ta ¢O cic nam 1990, 1991, 1992, 1993.

0 1 2 3

‘A’ 50 | 52 54 55

| ‘B’ 40 38 | 4l 35
‘~ 20 | 26 ). 30 21

‘D’ 40 35 30 24

Nhu vay doanh thu ctia mat hang ‘B’ nam 1992 [a:

B[‘B’.2]=41 triéu déng. Néu 1:="B’, j=2 ta ¢6 thé in 1én man hinh nhu sau;
WriteIn(‘B[* .1, *,” , j+1990, ‘] =, B[i,j]);

Vidu 3

Mot khu trién 1dm cdn mot bang truc trong n ngly, méi ngiy c6 m ca tryc.

Bang phan cong ¢6 dang nhu vi du sau véi m=3 ca, n=4 ngay:

I 2 3 4

1 lan ha binh hanh
2 hanh lan lien hoa
3 lien binh lan lan

Vay ta cé thé khai béo:

Const

maxn = 30¢; maxm = 4;

var

C: arrayl[l..maxn, 1..maxm] of string;
m,n: integer;
i,J: integer;

2. Vao/ra mang hai chiéu
Xét khai bao sau day:

Const
maxM =20;
maxN = 30;
Var

A: Array[l..maxM, 1..maxN] of real;
m,n: integer;
1,j: integer;
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2.1. Mu nhap mang hai chiéu tir ban phim
2.1.1. Nhdp mdng hai chiéu khong co diéu kién

{Busgc 1}
Repeat

Write({‘nhap so hang m = ‘}; Readln(m);
Until (l<=m) and (m<=maxM) ;
Repeat

Write{’'nhap so c¢ot n = ’); Readln(n):
Until (l<=n) and (n<=maxN) ;
{Budc 2}

For i:=1 to m do

For i1:=1 to n do

Begin

Write(*A[* 1, *,’ ,3, *1= *); Readln(A[i,7]1});
End;

2.1.2. Nhdp mdng hai chiéu cé diéu kién
Néu A bieu dién bang di€m thi 0<=A[i,j] <=10, khi d6 trong mau (a).
Budc 2 phai sta laj la:

For i:=1 to m do

For j:=1 to n do

Repeat

Write('A[ ,1i, ', .3, *1= '}; Readln(A[i,3]);
Until (A[i,]j]>=0) and (A[i,3]l<=10);

2.2. Mau in mang hai chiéu lén man hinh

For i:=1 to m do

Begin
For j:=1 to n do write{A[i,j):5:1);:
Writeln:

End;

3. Duyét mang hai chiéu va ky thuat 3 budc trong Iap trinh

3.1. Duyét trén mot hang

Trong mét méng hai chi¢u A (m hang va n cot), khi cin quan tam dén mot
hang i, c& dinh, d€ duyét trén hang d6, ta ¢6 thé dp dung miu sau day:
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Bucc 1: Khai tao (néit cd)

Butge 2: Duyér trén hang i,

For j:=1tondo

[if <A[i,j] thoa man dk > then ] < xit Iy Afi,, j]>
Bitoe 3: Nghiém thu sau duyér.

Vidul
Viét doan chuong trinh tinh di€m trung binh clia hoc sinh cuéi ciing
trong 16p.

s:=0;
For j:=1 ton do s:= s + alm,J];
Writeln(’diem trung binh hs thu ‘,m, ‘ la: ‘', s/n:0:1};

3.2. Duyét trén mot cot
Tuong tu nhu khi duyét trén mot hang 6 dinh, khi can quan tam dén mot
cdt j, 6 dinh, d€ duyét trén cot do. ta 6 thé p dung miu sau day:

Bitoc 1: Khoi tao (néu c6)

Butoe 2: Duyét trén ¢ét j,

Fori:=!tomdo

[tf <Afijy] thoa man dk > then | < xir 1y Afi, j,] >
Bicae 3: Nghiém thu sau duyér.

Vidu2
Vi€t doan chuong trinh cho biét moén thi diu tién diém cao nhét 13 bao nhiéu.

max;= 0;

for i:=1 to m do

if max < afi,1) then max::= a(i,1];
writeln{’mon 1, diem cao nhat la: * max:5:1);

!

3.3. Duyét toan by mang

Dé duyét tat ¢4 cdc phan tit trong mot méang hai chiéu A gébm m hang, n
cot, ta 14n lugt c6 dinh cdc hang i = 1,2...,m. Véi mbi hang i c6 dinh d6, ta dp
dung méu duyét c6 dinh trén mot hang, Cich duyét nhur thé goi la phuong
phédp duyét wru tién theo hang.
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Tuong ty. néu ta 1an luogt ¢6 dinh timg ot § =1.2,....n va véi moi cot j cd
dinh 4y. ta 4p dung mau duyét ¢ dinh trén mot cot. Cach duyét nay goi la
phuong phdp duyét wu tién theo cdt.

Sau day la duyét mang uu tién theo hang trinh bay theo k¥ thuat 3 budc:

Bucc 1: Khdi tao tong thé (néu ¢i)
Budce 2: Duyér roan bo
Fori:=ltomdo
begin
2.a. Khoi tao cuc bo (nét ¢6)
2.b. Duyét trén hang i
forj:=Ttondo
[ if <ajijl thoa man dk> then] < xuly ajijl >;
2.c. Nghiém thit cuc bo;
end;
Burére 3: Nghiém thu tong thé’;
Vidu 3

Hay tinh vi in 1én man hinh diém trung binh cho timg hoc sinh va cho biét
diém trung binh thap nhét 1 bao nhiéu?

min:= 10.90;
for i:=1 to m do
begin

th:= 0;

for j:=1 ton do th:= th + ali,j]; tb:= th/n;
writeln(‘'hs thu * ,1, * thm = *, tbh: 5:1};
if min > tb then min:= th;

end;

writeln(‘diem trung binh thap nhat la: ‘, min:5:1};

4. Cau hdi va bai tap

Bai 3.9

C6 m diém phat (cdp phat hang) ky hiéu 1a 1.2,...,m va n diém thu (tié¢u
thu hang), ky hiéu 1a 1,2,....n (m<=20, n<=30). Ngudi ta cdn quan tam dén
s6 lugng ciia moét loai hang ¢6 dinh nido dé trong viéc thu va phdt. Viét
chuong trinh:
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1. Nhap tir ban phim m, n va s6 luong hang ciia m diém phat dén timg dia
diém thu.

2. Cho bi€t chénh léch vé tong 56 lugng hang cdp phdt gifta diém phat ddu
tién va diém phat cudi ciing,

3. Cho biét diém thu ndo tieu thy duge nhiéu hang nhat, cu thé bao nhieu?

Bai 3.10

Mot nhém gém m sinh vién (m<=25) ky hiéu 1a 1,2...m, tham gia thi tim
hi€u n dé tai (n<20), ky hiéu 1a cdc chit cdi in thudng‘a’,’b’,... Ban t8 chiic di
chdm di€m cdc dé tai cho cdc sinh vién theo thang di€ém 20, chinh xdc dén 0.5.
Viét chuong trinh:

[. Nhap m,n va diém cha cac sinh vién tham gia cdc dé tai. Quy dinh nhap
di€m -1 cho mot dé tai néu sinh vien do khong ding ky thi dé tai dé.

2. Cho biét dé tai nao ¢6 it sinh vien tir chsi tham gia nhit.

3. Diém cao nhat 13 bao nhiéu, dé I nhifng sinh vién nio va dé tai nao.

4. Tinh va in 1én man hinh diém trung binh cta timg sinh vien,

Bai 3.11

Bé chudn bj cho SeaGames 1an thit 22, Uy ban Olympic quéc gia c6 dyr dn
xdy dung 6 hop thé thao gom N hang muc cong trinh: san van dong, nha thi
dau. khu cong vién, ling Olympic, trung tam bdo chi, dudng vanh dai ... C6 M
nha thau duge tham du dau thau. Nha thig tht 1 du triy kinh phi cho hang muc
thit j 1a C[i,j] trieu déng.

Viét chuong trinh:

1) Nhap gid tri chom, n vi mang C (c4c s6 nguyén duong). (m<=10, n <=20),

2) Nhap vao tén clia N hang muc cong trinh va tén clla M nha thau.

3) In 1én man hinh tén cha cac hang muc cong trinh clng vdi tén clia nha
thdu tueng dng tring théu, Ngudi duge triing thau 13 nguoi dé trinh mot dur triy
kinh phi nhd nhét.

4) In lén man hinh t3ng kinh phi hgp déng véi cdc nha thau.

Bai 3.12*

Mot mang vuong Aln x n] c6 thé bidu didn diém clia n d6i béng trong mot
bang thi dau vong tron véi quy udc:

- Ali,j] =0 néu doi i thua doi

- Ali,j] = 1 néu doi i hoa doi j

- AlL,j] = 2 néu doi i thing doi |

(l1<=l,j<=n)
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Nhan thay. A 13 mot mang doi ngau, nghia ja:

Ald]=2-Al1j].

Nhu vay chi cdn biél gid tri clia mang A phan tam gidc bén wrén dutng
chéo chinh thi s& suy ra dugc gid tri clia mang A phan tam gidc bén dudi
duong chéo chinh.

¢ chat ché. ta quy ude AlLj] =-1 néu i=j.

Viét chuong irinh

1) Nhap tir ban phim s6 nguyén n (n<=15) va gid i1 clla nua mang A -
phén tam gidc bén trén dudng chéo chinh. Nghia la véi méi doi i=1.2.....n-1 .
ta s& nhap diém clia dot i thi dau véi n-1 doi con lai la cdc doiz j = i+1...n.

2y Chicu lén man hinh to0itn bo bang diem A.

3) Hiy cho biét nhitng déi nio thing nhiéu nhat? Cy th bao nhig¢u diem?

4) Hiy cho biét tong s6 1an thing. tong s& lan thua ctia mot doi bong k nao
dé. k nhap tlr ban phim?

5%) Hay in lén man hinh bang xé€p hang cuia cdc doi gom 2 ¢dt 56 hieu doi
va téng diém theo thir ty giam ddn cua tong dic¢m.

Bai 3.13*

Hinh vuong k¥ do bac n duge dinh nghia [3 mot mang 2 chiéu kich thude n
X n (con goi 12 ma tran vuong cép n) sao cho:

- Chita d1 n” s6 ty nhién dau tién,

- Céc tdng sau day bang nhau: Téng cdc s6 trén timg hang. tong cdc s0
trén timg cot, téng cdc s6 trén dudng chéo chinh, téng cdc s6 trén dudng
chéo phu.

Viét chuong trinh nhap s& tu nhién I n, in lén man hinh mot hinh vudng
k¥ ao bac I¢ da.

Vi du dudi day 1a 2 hinh vudng ky 4o bic 3 va bac 5:

g | 1 | 6 17 | 24 1 8 15 |
3 | 5 | 7 23 5 7 4 | 16
4 | 9 | 2 4 6 13 | 20 | 22
o | 12 | 19 | 2 3
INERE: 2 9 |
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11 DU LIEU KIEU XAU KY TY

1. Dinh nghia, khai bao xau ky tu

1.1. Pinh nghia xau ky tu

Xau kv ty 1a mot kidu dit liéu nita cdu triic bi€u dién mot danh sch c6 thi
ty cic Ky tur trong bang ky ty clia ngén ngit dang sir dung.

Xau k¥ tu 6 tinh cdu tric vi né ¢é thé coi la mot mang mot chiéu céc
phan tir kidu char, song né cling phi cdu triic & chd c6 thé doc hoac ghi tat ca
mat bién kicu xau ky tu.

1.2. Khai bdo bién xdu ky tu

VAR tén_bién_xau: STRING[n];

Trong d6 n phai la mot s6 cu thé 1 < n < 255 bicu thi do dai (s6 Ky w) 161
da ca xau ky tu chira trong bién do.

Né&u n = 255 thi ¢6 thé viet nguyen tir khéa STRING la du.

Vi du:

VAR
hoten: stringl26];
diachi: stringl(l00];
gtct ¢ string;

2. CAc phép toan trén xau ky tu

Xét khai bdo

VAR x,y,z: string;

2.1. Phép gan _

C6 thé khai tao mot chudi ky te (hiing xau ky tu) cho mét bi€n xau hodc
gan hai xau ky tu cho nhau.

Vidu:
x := "Nguyen Thu Ha’;
y =X,

Cic k¢ tu trong xau ¢ thé truy nhap théng qua vi tri giong nhu mang
mot chiéu.

Vi du:

Néu

y :='Le Thi Ha’;

98




Thitacé y[6] =1

2.2. Phép so sanh

Phép so sdanh hai xau ky ty dua vio phép so sénh ma ASCCII cua hai ky tu
khdc nhau ddu tién tinh tir trdi sang phai trén hai xau 4.

Vi du:

x:= ‘HONG HA’;
yi= Xt :

Khi d6 x=y

x:= "LAM’ .

yi= 'LAN;

Khi do x <y vi M diing trude N nén ord(*M") < ord(*N").
2.3. Phép cong xau

Phép ¢ong xau nhir mét phép ghép xau.

Phép cong xau khéng ¢6 tinh chét giao hodn.

Vi du:
x:="THU *;
y:="HOAI ’;

néu z := x+y; thi z = ‘THU HOAI

néu z 1= y+x; thi z ="HOAI THU ’;

2.4. Duyét trén xau ky tu

Neu xau s ¢6 do dai n thi phép duyét mot lan trén xau s 16ng quat nhur say;

For i:=1 to n do ‘
|7 if «s{i} thda mdn dk> then < xI 1v sli] =: N
3. Cac ham va thu tuc trén xau ky tu
Ham Tht tuc
Length(s) delete(s.i.n)
Pos(x.s) insert(x,s,before_1)
Copy(s.1) val(s,n.code)
str(n,s):

3.1. Cac ham trén xao Ky tu

Ham Length(s) cho bi&t d6 dai hay s6 luong ky tu clia xau s.
Vidu:

s := *Ngo Thu Nga’;
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vay length(s) =11

Ham pos(x,s) cho bi¢t vi tri xudt hién dau tién cua xéu X trong xau s. Néu
khong ¢6 x trong s thi ham cho két qua bing 0.

Vidu:

pos(“Thu’, s) cho gid tr1 3.

Néu s:= ‘mnabxyabab’; x:="ab’;

Thi lénh pos(x.s) du thire hién bao nhi¢u lan ciing chi cho két qua [a 3,

Ham copy(s,i,n) cho gid tri 13 mot xau ky v con cua xau s, goém n ky tu,
tinh tr v tri thd 1 rén <éau s.

Vi du:

copy(‘le hang nga’,3,4) cho két qua Ia “hang’.

Neéu s := *ab c¢d mn pg’,

Thi hiim copy(s,6,length(s)) cho két qua 1a xau * mn py’.

3.2. Cac thu tue trén xau Ky tu

Thit tuc delete(s,i, n) xéa di n Ky tu cha xau s tinh tir vi tri 1.

Vi du:

s:= ‘le thi phuong thuy’:

delete(s.4.4):

cho két qua s = “le phuong thuy’.

Thu tuc insert(x,s,i) s& chén xau x vio trong xau s va dat x trude vi il thi
1trong xau s.

Vidu:

$:="7;

insert(‘do mi hang’,s,1);

cho két qua s = ‘do mi hang’.

Tiép theo: insert{‘nguyen ’5,1); cho kél qua s =’nguyen do mi hang’.

Ti€p theo: insert(*thi *,s,10); cho kétl qua s="nguyen do thi mi hang’.

Thu tuc Val(s,n,code) déi xau s thanh s6 n. Néu phép dai ding thi code
bang 0, néu phép déi sai thi code > 0, hon nita gid (ri clla code 12 vi tri gay 18i
(khong phai ta chit s8) trong xau s.

Vidu:

véi s = “1234" thi val(s,n,c) cho két qua:
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n=1234vac =0

Vol s = 123047 (hi val(s.n.¢) cho két qui n khong xdce dinh con ¢= 4.
Thu tuc str(n,s) doi s6 n thinh xau ky ty s,

Vi du:

n=3324 thi strin.s) cho két qui s="3324"

4. Mot s6 thuat toan - bai toan xir ty xau ky tu

4.1. Bai toin: Pém xau con

Vi¢t chuong trinh dém xem trong cau 'nhan dan viet nam can cu lao dong
anh dung danh giac' van "an’ xudt hién bao nhiéu lan.

4.1.1. Y tuong thuat todn

Tong quit cho 2 xau x.s. Ta s& dém xem x xudt higén trong s bao nhi¢u lan.

Vidu:

Xi="ab” Bt Lx = length(x) = 2;

s:="ubcabdabm’: Ta dé 1hay x xudt hién 3 {dn trong s.

Gor d Ja bicn dém s6 Jan xudl hién cia X trong s.

Ban dau khdi tao d:= 0,

Ta cho i nhin vao cdc ky tv clia s bar dav tr vi trf 1. Tai vi tri (=1, ta trich ra
mat Xau con ¢6 do dai 2 va so sdnh véi X, vata kiém tra thay copy(s.i.2) = x. vay
X xudt hign lan thit nhat trong s. ta tang | cho bién dém d. Tiép theo cho i=2 va lai
trich ra tir xdu s mot xau con gom 2 ky tu bit dau (r vi i 2 ciia s, két qua kidm tra
cho thity copy(s.1.2) <> X. ta khong tang gid tri cho d. Tiép theo 1a lai tang i=3. rot
lai kicm tra dang thiie copy(s.i.2) = x diing hay sai dé quyét dinh ¢6 cong 1 vio d
hay khong.... ¢t tiép tue qud trinh nhur the dén khi i=length(s)-1.

Tong qudt, véi mdi gia tri cia i=1.2....length(s)-Lx-1. ta tién hanh kiém
tra n¢u copy(s,i,Lx)=x thi tang | cho bién dém d. Két thic qud trinh duyét thi
d chinh 1a s6 1an xudt hién xau x trong xau s.

4.1.2. Bang moé phong Véi x:="ab’ ; s:="abcabdabm

i copvis.lx) copy(s.1,Ix)=x d

5= 0

a 1 ab true |
b 2 bc false
c 3 ca false

a 4 ab true 2
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b 5 bd false
d 6 da false
a 7 ab true 3
b 8 b false
m m false

4.1.3. Chuong trinh
DEMVAN. PAS

var

X, 81 String;

X, 1,dr byte;

write ('s = V) ;. readin{(s);

wrlte ('x = Y); readin(x);

ix:= length(x); d:=0;

for 1:=1 to length(s)-1x+l co if copy(s,i,1x)=x then irc(d);
Writeln{* ™ ' ,x, ™ xuat hien trong™ *,s, ‘" so lan = ° Hel
X Readlr;

=nd.

4.2. Bai toan: Xoa dau cach vé nghia

Mot tlr la mot day kg tu lién tuc khong chita dau cich bén trong. Mot xau
sach’ 1d mot xau ma gilta cdc tlr ¢ diing mot dau cdch va khong cé ddu cich
nao ¢ dau xau va cudi xau.

Vi€t chuong trinh nhap vio mot xau S va [am sach xau nay.

4.2.1. ¥ tudng thudt todn

Vi dau céch thi khong nhin thay duoc, cho nén, dé cho dé& nhin ta thay dau
cdch bang ky e *

Vidu, xau S duéi day khong sach:

S - "=F=?kNg0 **-ﬁ*']"hl =:<=!<'T']—1[[=F=>R*Nga***’

Broe [

Lap qué trinh sau khi trong S khong c6 hai ddu cdch lién nhau: néu con
hat dau cdch lién nhau thi x6a khoi s mét diuv cach tai vi tri hai ddu cich
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licn nhau d6. Nhu vay két thic bude | thi gilfa cdc tlr trong
dau cdch.

S ¢6 ding m¢

Tacéthékhaibéorn@théngSpaaz=#32(ﬁ§ﬁéndﬂngtrongchnongrﬁnh.

[__ k::pos(space+space, s);
while k>0 do
begin

deletel(s,k,1};

k:=pos (space+space, g):
end;

I(&lhﬂcbuécllhis:‘*Ngo*Thi*Thu*NgE“
Birde 2:

Xo6a mét dau cich & dau (néu cd) va mot dau cich § cudi S (néu cé)

if s[1) = space then delete(s,1,1);

if s{length(s)]=gpace then delete(s,length(s),l);

4.2.2. Chuong trinh
CLEAN.PAS

const
space=#32;
var
S:string;
k:wte:
Begin
write{’s = ’);
Readln(s);
writeln(‘before clean g = ‘,8);
K:=pos {space+space, s) ;
while k >0 do
begin
delete(s,k,1);
K:=pos (space+space, s};

end;
[ 1f s[1) = space then delete(s,1,1);
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o if s[i epc;th(s J a[w h@n df‘lET P(s, Leﬂqt} {s),1); j
write!lr(‘aiter clean 5o ,ah; l
readln;

End. _ -’

[T

_— ]

4.3. Bai todn: Sira i6i cq phap vé diu ngan cich trong van ban
Trong mot van bén khdng bi 16i vé didu ngin cich thi sau cdc dau phay
va sau dau cham ¢6 dung mot ddv cdch v trude cde dau nay khong ¢6 ddu
cdch nao,
Vidu van bdn sau day 13 bj 16i: (d€ dé nhin ta thay dau méi mot diu cdch
bang mot ky wr * - khi viet chuong trinh hoc sinh phii nhap ding dau cdch)
Troi*mua*# khong*1o.# “Fkhong*nho*** *Mua¥keo*dai* “oEEday
dut* dm "dang®.
“Mar*hien*nuoc? “chay*rong#rong. Cay*coi*dung#ban
khoan phan®van
Can phai stra Iz-_u d¢ khong 161 nhu sau:
Troi*mua#khong*to. *khong*nho. “MuaFkeo*daiFday dut,*dai*dang.
“Mai*hien*nuoc*chay* rong*rong. *Cay*coi*dung*ban khoan. *phan*van.
Viét chuong trinh nhip vao mot chudi ky ty biéy dién moét doan van ngin
da chinh xde vé¢ mat nglr phip va khong qué 235 ky w. Hay sta lai van ban
trén de khong bi 16i vé dau ngin cich.

43.1.Y trwong thudt todn

Ta s¢ sita 16 cho timg loai didu. Cich sta 18i cho cdce dau la nhir nhau, vi
vay. ta chi cin trinh bay thuat odn sira 16i ddu phay:

D¢ don gian, xét doan van ngdn sau day;

s="ab.cd®* *Fmp* Fpg.uvE xy,

Pinh n"hld cdc hang kv trsperator = 7. : Space = #32;
e

Bum ,f The hcm VAo sant mal dei phm mot ddu cach. —‘

{KEt quud s="ub ¥

ERupREE g Sk y )
Biie 20 Lap qua trinh vod di mot a"(m cach trong hai diu cach lion 1ép
neu con tim thav hai dév cdach hén tiép.

{KCt qud s="ub #cd* #pp* Fpg et sy )

Buric 3: Xda mor dau cieh truge ddie phdy (néi ¢6)

{Ket qua §= af) fd i pg Fay oy ]
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4.3.2. Chuong trinh

SYTAX.PAS
Const. }
Space = §32; |
sperator -7, ; \
poilnt =7 . i
Var |
|

s: string;
i: byte;
Begin
write{’s = '); Readln(s):
{ buoc 1}
1:=0;
Repeat
l:=1+1;
1f sli]l= sperator then Insert (space, s, i+1);
1f s[il= point then Insert{space,s,1+1):
Until i=length(s)-2:
{buoc 21}
Fepeat
1:=pos{space+space,s):
if i»0 then delete(s,i,1);
Until 1=0;
{buoc 3}
1:=0;
Repeac
i:=1+1;
1f (s[i]=gpace)ard(s[i+1]=sperator) then Delete(s,i,1);
if (s{il=space)and(s[i+1)=point) then Delete(s,i,1);
Until i=length(s)-1;
Writeln(‘valid s = *,s);
Readln;
| End.




4.4. Bai toan: Thong ké so tix

Cho mot cau (xau) S nhéap tir ban phim. Hiy in cdc thong tin sau lén
man hinh:

1. So .

2. 86 ir d6 dai 3.

3. Mot tir dai nhat.

4.4.1. Y tudng thudt todn

Bai todn niy ¢6 nhiéu hon mot cdch gidi. Sau diy ta s& xem xét mot cach.

Xét ca ba yéu cau ta thdy trrde hét can lam sach xau S nhu thudt todn bai
todn xod dau cich vo nghia nhung vin dé lai hai dau cdch & hai dau xau S. néu
khong c¢d cac diu cdach nay thi ta tu thém vio. Viée thém vao hai ddu cich ¢
hai ddu xau S 1a dé thuan tién gidi quyét yéu cdu 2 vi yéu cdu 3 clia dau bai:
fic d6 ta s& dung hai bién i va j dé ldn lugt trd vdo 2 dau timg tir trong xau S
ma ching ta cdn phai tinh d6 dai tir d6. Luu ¥ rang ky tu hai ddu mot tir s¢ 14
dau cich. néi cach khdc néu 1 va j nhin vio hai dau cich thi ching to gita i va
] la mot .

S:=space+s+space;
repeat

i:=nos (space+space,s);

if 1»0 then deletei{s,i,1l};

until 1=0;

Yéu cau 1) Pém tir
Gidng bai todn trong ciy 2 dau dudng, thdy ring <4 tir trong S 1a s6 lugng
dau cach trir di 1.

st :=0;

for i:=1 to lenghi{s) do

if s[i]l=space then inc(st};
writeln{‘so tu: ‘,st-1);

Yéu cau 2, yéu cau 3) Dém s6 tir ¢6 do dai 3 (¢6 3 ky tu) va tim tir dai nhat:
Cho i nhin vao ddu cich ti€p theo, j nhin vao ddu cich ngay phia sau i.
Do dai cua tir dang xét lak = j-i-1.
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Néu d6 dai cha tir: k = 3 thi ta dém cho bién st3.
Neéu do day tir dang xét k < max thi gdn lai max = k va luu lai tir dai hon
dd. {max la do dai tr dax nhat. duge khoi tao it nhit” bang 0)

st3:= 0; max:= 0;
i:=1;
Repeat
J:=1+l; while {j<length(s)) ard (s[j]<>space) do inc(j);
if j-i-1=3 then incisti);
if §-i-1 > max then
begin
max:=- j-1i-1;
X:=copy{s,i+1,max) ;
end;
1:=3;
Until j=length(sj;
4.4.2, Chuong trinh:
PROCESS.PAS

const
space = #32;
var
s: string;
ls, 1,3:byte;
st,st3: byte;
X: string;
begin
write (' nhap Xau s: ‘); readln(s);
S:=space+s+space;
repeat
1:=posg{space+space, s) ;
if i>0 then delete(s,i,1);
until i=0;

107



lg:=length(s);
=0

3t ; ;

for i:=1 to ls do

f s[il=space then incist);
writeln{‘so tu: *,st-1};

at2:= 0 max:= 0;
1:=1;
Repeat
S.=i+1; while (J<lengthi(s)) ad (s[jl<rspace) do inc(]);
if --1-1=3 then inc{st3);
1f j-1-1 = max then
begin
max:= j-i-1;
x:=copy (s, 1i+1,max);
end;
Urtil Je==lengtn{s);

writel'tu dal nhat 7, x};

readlrn;

end.

4.5. Bai toan: Hai tir anagram

Hai tir x va y goi I3 anagram v8i nhau néu moi ky ty cla tir nay ciing ¢6
mat trong tir kia vi hon nifa s6 luong timg loai ky ty xudt hi¢n trong hai tir Ja
bang nhau.

Vfdu.nﬁnlnéidbngsaudaylédanhséchcactﬁanagnuncﬁanhaw

read, dear, dare

tca, eat, atc,

bad. dab

bale, able

Trén mbi dong sau, céc tir khong 1a anagram cua nhau:
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fecl, fell (cam thay. da long)

Kitchen. chicken (nha bép, thit ga)

Viét chuong trinh kiém tra 2 tir x vi y cho trude ¢é 1a anagram cia nhau
hay khong.

Goi y:

Ta ¢6 thé xem méi tir nhu mot mang cdcky tur (xau ky tur ¢6 thé duge xir Iy
nhu mot mang cac ky tu).

Ta lan luct sap x€p cung chidu cdc ky tr trong mang x 16i mang y. Néu sau
khi sdp x&p ma x = v thi hai tir x, y ban dau la anagram c¢tia nhau.,

Chit ¥ ring trong thuat todn sdp X€p. viée so sdnh cdc ky tu i& hoan toan
chip nhin vi dé 14 phép so sdnh hai ky tu theo ma ASCII cla chung.

5. Cau hoi va bai tap

Bai 3.14

Gia sir ¢ bang xau ky tur

s = ‘Hoang Anh, Hong Anh, Lan Anh’

Hay cho biét gid tri cta k bang bao nhic¢u sau khi lénh:

k:=POS(*Anb’.s); thuc hién 3 1in?

Bai 3.15

Xau Ky ty gom cdc thi tye vi ham nao duge gidi thieu trong bai hoc? Qua
viée sir dung cic ham va th we trén xau ky tu hdly cho bi€t su khic nhau giita
ham va thi tye vé cdch sir dung?

Bai 3.16

I) Phép cong xau 6 tinh chat giao hodn khong?

2) Phép so sdnh 2 xau ky tu ¢ dam bao vé thit tu tir dién khong?

3) Xau S gom n ky ty (n < 255) ¢6 thé tuong dvong véi mot mang mot
chiéu A, khai bio ming A nay nhu thé nao? Néu vai diém khdc nhau co ban
nhat khi sirdung S va A?

Bai 3.17

Viét chuong trinh nhap tir ban phim ho dém vi tén cia n hoc sinh,

I} In lén man hinh danh sdch cdc hoc sinh duge sap x€p theo alphabe clia
tén hoc sinh.

2) In Ién man hinh danh sich cdc hoc sinh duge sap xép theo
alphabe cla 1én hoc sinh, néu cing tén thi sdp x&p theo alphabe cia ho
(cta ho dém).
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Bai 3.18

Viét chuong trinh nhdp tr ban phim mét van ban gém mot n dong
(n<=10). Cho biét trong vin ban dé:

1) C6 bao nhiéu 1r?

23 Cé bao nhiéu cau?

3) Nguyén am nio ¢é tan suat xudt hiéh cao nhat?

Bai 3.19

Mt 567 co 160 Ta mot xau gdém cdc kY tr 1a chit s¢ va ky khong phai la
chit s6. Mot 56 ¢d 161 duoe sita bing cich xod di cic ky tu khong 1a chir 4.
Nhap tlr ban phim hai s6 ¢6 161, thuc hién vice stra 16i va in 1én man hinh 1ong
gid (ri cua 2 86 dé.

IV. DU LIEU KIEU BAN GHI
1. Dinh nghfa, khai b4o ban ghi

1.1. Dinh nghia ban ghi

Ban ghi (record) 12 mot kiéu dif lieu ¢6 cau triic bao gom cdc thanh phin
c6 thé c6 céc kiéu dir lieu khic nhau goi 12 cdc truding (fields).

Nbuv vay. ban ghi dugc sir dung dé bi€u dién cic d6i uong c6 nhidu thuse
tinh khdc nhau. Vi du nhu d6i tweong hoc sinh véi céc thudc tinh: ho tén, ngay
sinh, dia chi, diém thi; doi tuong hdng hda bao gdm céc thudc tinh: tén hane,
loal hang, 6 lugng, don gid...

1.2. Khai bao bién ban ghi

1.2.1. Khai bdo gidn tiép

Type tén_ki¢u_rec = RECORD

tén_trudng_ 1 : Kiéu_di_ligul;
ten_trudng_2 : Kiéu_dir_li¢u2;

tén_truong n : Ki€u_dir_liéun;
end;
Var ten_bién_rec: tén_kiéu_rec:
1.2.2. Khai bdo truc tiép
Var tén_bién_rec: RECORD
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tén_trudng_1 : Ki€u_dir_licu,;
tén_truding_2 : Kiéu_dit_ligu,;

tén_truong_n : Kiéu_dit_liéu,;
end:

1.3. Vi du vé khai bao bién ban ghi

type date = record
d: 1..371;
m: 1..12;
v o integer;

end;

address = record
n0 : integer;

street:string[’0]:;
tell : longint;
end;

|
i
HOCSINH = RECORD !
ht: string([30]:;
gt: boolean;
ns: date;
dc: address;
; droan, dly, dhoa: real;
END;
var
hsl,hs2: HOCSINH;
Ar Array[1..100] of HOCSINH;

Ki€u dir lieu ctia mot trudng ciing c6 the 13 mot kiéu ban ghi di dinh nghia
truéce do.

2. Cach truy nhap cac trudng cta bién ban ghi

Lam vi¢c v6i bi€n ban ghi, thuc chét [a lam viée véi cdc truong.

Mot trudng duge truy nhap (vao/ra, gdn) bing 2 cich sau day:
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2.1. Cach 1 - Diing toan tir cham

Chi ra tén bién ban ghi, dav chim va tén trudng.

X Iy <Tén_bi¢n_rec. Tén_lruong>

Vidu 1:

Ta s& xem xét cdc lénh sau day dé truy nhap dén cdc ht, gt cia bién ban
chi hsl: trudng dtoan, dly, dhoa cua bién ban ghi Af1]. Lau ¥ rang A 1a mot
mang cic phén tir kiéu ban ghi, c6 nghia 14 ban thin A mdi chi 1a mot bién
mang, con Ali] mdi thuc su la bién ban ghi.

hsl.ht:= ‘nguyen minh hang’
hsl.gt:: false;
all].diocan:= 8;

Readla (i1l .aly);
Writeln(A[1l] .dhoa);

Chi y: Néu ban than mot trudng ciing la mot bi€n ban ghi (con) thi
phai tiép tuc truy nhip dén trudng cha nd sau ddu chdm. Néi cdch khac, chi
¢6 thé trye tiép lam vice v6i cdc trudng ¢6 ki¢u dif ligw co s§ nhu integer,
real, char, boolean...

Vidu 2:

Trong cic lénh sau day ta thay hsl 1a mot bi€n ban ghi. hon nira hsl.ns
ciing van 1a mot bién ban ghi vi ns 13 mot trudng ki€u ban ghi . Vay dé truy
nhap dén truong d,m,y ta phai viét thong qua bi€én ban ghi hsl.ns. Tuong
nhir the, Ali] vi Ali].dc ciing 1a cdc bién ban ghi.

hsl.ns.d:= 21; B

hsl.ns.m:=5;

nsl.ns.y:= 1980;
writeln{A[(2].dc.n0);
writeln(al2].dc.street);
writeln(a[2].dc.tell); R

2.2. Cach 2 - Dung cau lénh with

With Tén_bién_rec do < xtr 1y Tén_trudng>

Cac vi du 3 va vi du 4 dudi day cho thdy néu ta mudn truy nhap téi nhicu
trudng clia cling mot bi€n ban ghi thi nén sir dung cau lgnh With d¢ tham
chidu trude dén bién ban ghi nay.
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Vidu 3:

with hs2 do

begin
writeln({‘ho ten: ‘,ht);
if gt then writeln{‘Nam’).else writeln{’Nu’);
writeln{dtoan:5:1, dly:5:1,dhoa:5:1};

with ns do writeln('ngay sinh: ‘.4, */*,m, '/’ ,v);

end;

Vidu 4:

for 1:=1 to n do
with &A1) do

begin

write('ho ten: ‘); readln(ht);

write(’giol tinh: ‘); readln(gt);

writeln(’ngay sinh: ‘}; with ns do readin(d,m,v);
end;

3. Cac phép toan

Hai bién ban ghi cung kiéu c6 thé gin cho nhau.

Hai bié¢n ban ghi ¢ling kiéu c6 thé so sdnh = vi <>

Cling nhur cdc ki€u dif liéu ¢6 céu tric, nhu mang, khong thé vao/ra t
ti€p mot bi€n bdn ghi bang 1énh readln va writeln.

ruc

Céc pheép todn dp dung cho céc trudng cia mot bi€n ban ghi phu thuse vio

kiéu dif liu clia truding dé.
4. Vi du bai tap vé ban ghi
4.1. Bai toan quan Iy tén va luong cua cdc cian bo
Gia sir méi cdn bd gém:
- Ho dém
- Tén

- Luong
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Hay viét chuong trinh:

1) Nhép tir ban phim théng tin cho n cin ba (n<=10).

2) Tim xem ¢6 bao nhiu ngudi ¢6 cling tén 1 S. Gid tri clia xau S nhép tir
ban phim. In lén man hinh ho 1én ddy di1 clia nhitng ngudi do.

3) Tinh va in 1én man hinh:

- Luong trung binh cla cidc cin bo.

- Luong cao nhat.

- Luong thap nhat.

CANBO.PAS

const maxN=10;
Type
CANBO = record
hd: string[30]
ten: stringl6];
luong: real;

end;
var
n: integer;
A: Array[l..maxN] of CANBO:
i: integer;
S: stringl6];
d: integer;

th,max,min : real;

Begin
repeat
write{’nhap so can bo: ‘) readlni(n);
until (l<=n) and (n<-maxN});
writeln(‘nhap thong tin cho cac can bo:');:
for i:=1 to n do
with A[1] do
begin
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writeln{‘can bo thu *,1);

write(‘ho dem: ‘); readln{hd}:
write(‘ten: ‘}; readln{ten};
write{‘luong: *); readln({luong);

end;
write('nhap ten can bo S: ‘}; readln(S};

writeln;

writeln({’tim cac can bo ten la * * ,s, * “ '});
d:=0;

th:i= 0;

max:= Af[l].luong;

min:= A[l].luong;
for i:=1 to n do
with A[1] do
begin
if ten=S then
begin
inc{d) ;
writelnthd, * ' ,ten);
end;
th:= th + luong;
if max < luong then max:

luong;
if min > luong then min:

luong;
end;

if d = 0 then writeln{‘khong cocanbo ten la ” *,8, ' 7 '};

writeln(’luong trung binh la ’,tb/n:0:3});

writeln(’luong cac nhat la * ,max/n:0:3};
writeln(’luong thap nhat la ‘,min/n:0:3};
readln;

end.

4.2. Bai toan quan 1y tién dién tiéu diing
Gia s mbi phiéu bio sir dung dién clia mot hd gia dinh gom:
- Tén chua ho.




- Chi dién k€ thing truce,

- Chi 56 dién ké thing nay.

Bi¢t rang don gid dien dwoc quy dinh nhu sau:
Don gid =

400 dIKWh: dién tiéu thi khéng qud 100 KW,
SO0 dIKWh. dién tiéu thi rén 100 déi khong qua 150 KW .

SO0 AIKWh: didn tiéu thu 1rén 150 dén khong qua 200 KW.
1000 dIKWh dién tiéu Hu trén 200 KW

Viét chirong trinh:
[. Nhap tir ban phim n phi¢u bio st dung dién. (n <= 20).

2. In 1&n man hinh danh sdch gom tén chu ho, lugng dién tiéu thu va so

ticn ma ho dé phai thanh todn.

3. In Ién man hinh danh sich gom 1én cdc chit ho keém theo luong dién ticu

thu theo thit tu tang dén cia dién ticu thu.

TIENDIEN PAS

-

const |
maxn = 20;

type
PHIEUDIEN = record
tenh: string[26);
Cst,csn: integer:
end;

var

n: integer;
At array[l..maxiN] of PHIEUDIEN:
i,J: integer;
k.tt: longint;
tg: PHIEUDIEN:;
begin

repeat
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write{'nhap so ho: ’}; readln(n) ;
until (n>=1) and (n<=maxN);
writeln{’nhap n phieu ');
for i:=1 to n do
with A{i] do

begin
writeln(’phieu thu: /,1i);
write( ten chu ho: 7); readln{tenh) ;
write({’chi so dien ke thang truoc: *); readlnicst):
write({'chi so dien ke thang nay: ‘); readin(csn):
end;

writeln(’tien dien cua cac ho gila dinh la: *):
for i:=1 to n do
with A[1] do
begin
k:= csn - cst;
1f k<=100 then tt:= 400 *k
else
if k«=150 then tt:= 100*400 + (k-100)*500
elge
if k<=200 then tt:= 100*400+50*500+ (k-150) *800
else tt:= 100%400+50*500+ 50*800+ (k-200)*1000;
witeln(ten, ’ dien tims tiu |k, * 80 tien tharh toen ¢, £E*1000) ;
end;

ftor i:=2 to n do
for j:=n down to i do
if (AlJ].csn-A[{j].cst) < (A[J-1}.csn — A[j-1).cst) then
begin
Eg:= Alj];
Aljl:=A[§-11;

117



AlJ-1]:=tg;
end;
writeln{’danh sach cac ho duoc sap xep la:’);
for i:=1 to n do
with A[i) do writeln(cench, ~* ,cen-csl) ;
readin; ’

erd.

5. Cau héi va bai tap

Bai 3.20

Phi¢u diém ciia mot hoc sinh trong mot 1dp gia sir gém:

- Ho tén

- Diém Mon |

- Diém Mon 2

- Diém Mén 3

Trong dé quy dinh hé s6 cic mén: mén 1, mén 2 vi mon 3 tuong Ung
la1,2,3,

Viét chuong trinh:

1. Nhap tir ban phim thong tin cho n phi€u diém (n <= 20).

2. In 1én man hinh danh sdch g6m ho 1én hoc sinh, diém thianh phéan cic
mon va di€m trung binh cla cic mon dé.

3. In i€n man hinh danh sdch gém ho tén hoc sinh cling véi diém trung
binh cic mon theo thit ty tang dan ctia di€m trung binh dé.

Bai 3.21

Mot hod don cho mot khdch hang gém | hodc nhiéu dong. M6i dong hod
don goém cdc muyc thong tin sau day:

- Tén hang

- 56 lugng

- Pon vi

- Don gid

Riéng 2 dong cudi ciing: dong trén ghi téng thanh tién, dong dudi ghi téng
thanh tien sau khi cong véi VAT (10%).

Viét chuong trinh:

I)Nhaptﬁbénphﬁncécthéngthlchungcﬁahoédongénr
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- 56 hoa don, Ho tén khach. Dia chi.

2) Ti€p theo nhap thong tin cho n dong hod don ing v&i n mat hang ma
khdch hang nay mua (n<=10),

3) In 1én man hinh t& hod don dé theo dang:

HOA DON BAN HANG

So hoa don: 123
He ten khach: Nguyen Tran Le
Dia Chi: 113 Hoang Hoa Tham

SIT | Ten hang Dongia | Donvi | So luong | Thanh tien q
'j ] Giay Bai bang 44000 gram 2 88000
| 2 But Thicn long 15000 hop 4 60000 |
|3 | Dap ghim | 5000 cai 3 5000 |

Cong tong thanh tien: 63000

Tong thanh tien sau khi da cong VAT: 179300

Bai 3.22

Viét chuong trinh:

[) Nhép tlr ban phim so yéu 1y lich t6m it cia N cén ba. Méi mot cin bo
gom céc thong tin: Ho tén; Ngay, thing, nam sinh: Dija chi (tén pho. so nha.
dién thoai lién h¢), chitc vu hién nay.

2) In 1én man hinh thong tin vira nhip.

3) Tim v& in Ién man hinh thong tin clia mot can bd sau khi nhap ho tén
clia ¢dn bo dé.

4} In lén man hinh danh sach cdc cdn b6 sap x&p theo thit tu nguoi gia nhat
dén ngudi tré nhat. '

V. DU LIEU KIEU POAN CON, LIET KE VA TAP HOP

V 1a phan doc thém:

Khi tim hicu vé mdng, kiéu doan con da duoe dé cdp dé mo td kiéu chi s¢
ciia mang. Tuy nhién, cluing ta sé tim hiéu kv hon vé kidu doan con cing voi
kiéu dit liéu li¢t ké va kiéu 1ap hop.
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Thie ra viée gidi quyét cdc bai todn lién quan dén tdp hop déu cé thé
chuyén vé dit liéu mdng. Tap hop c6 nhicoc diém la khd ndng biéu dién dit liéu
rdt han ché (khong qud 256 phdn nie). Nlumg bén canh dé. dit liéu kiéu tdp hop
vdi cde déc diém ciia né ciing ¢6 nhitng wu diém nhdt dinh vé sie dién dat trong
sang, ngdn gon déi vl mér s6 bai todn o6 mot 1Gp khéng nhiéu cac phan e dit
lié1e va 1a khong can quan tdam dén thir e cita chiing.

1. Dir lidu kiéu doan con va kiéu liét ké

1.1. Cach khai bao
1.1.1. Khai bdo gidn tiép
TYPE
Téen_kiéu_doan_con = Gidi_han_duéi .. Gidi_han_trén;
Téen_kidu_lier_ké =(gd_tri_l, gid_tri_2,..., g1d_tri_n);
VAR
Tén_bién_kiéu_doan_con: Tén_ki¢u_doan_con;
Ten_bién_kiéu_ligt_ké: Tén_kiéu_liét_ké;
1.1.2. Khai bdo truc tiép
VAR
Tén_bi¢n_doan_con: Gidi_han_dudi .. Gidi_han_trén;
Tén_bi€n_liet_ké : (gid_tri_1, gid_tri_2,..., gid_tri_n),
1.2. Vi du vé khai bao

TYPE

colors =({red, orange, yellow, green, blue, indigo, magenta) ;
ages = 18...59;

VAR
cl,c?2 : colors;

manl, mang : Ages;

Jobl, job2 & (worker, engineer, doctor, teacher):;

wl,w?2: 30..150;
1.3. Cdach su dung
Dir ligu kiéu liet ké khong vao/ra truc ti€p bing 1énh Readln vi Writeln;
Céc ki€u dir 1iéu doan con va liét k& ¢6 thé thyc hién Iénh gan va so sanh.
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Not riéng ham ord cho biét thit tu cia cdc gid trj trong kiéu lict ké bat dau
duoc tinh tir vi tri 0. Cac thi tuc Pred, Succ dugc dp dung trén kiéu dir liéu c6
thit ty nhur kiéu li¢t ké.Chuong trinh sau day duge chap nhan:

Var 1: (Lan,Linh,Lien, Le,Lam); ‘
Begin ) |

For i:=Lan Ta Lam Do Write (ord(i)+1,” ‘); Readln; ‘
End. ii

Céc ki€u dit lieu liet ke v doan con thudng dugce sir dung dé tham gia dinh
nghia ki€u dit liéu cé cdu triic do nguoi 1ap trinh dinh nghia dé xir ¥ trén céc
kiéu dit lieu ¢6 cau triic manh hon nay.

2. Dirligu kiéu tap hgp

2.1. Cach khai bao tap hgp

2.1.1. Khai bdo truc tiép

VAR Ten_bién_tap_hop: SET OF Kiéu_co_ser:

2.1.2. Khai bdo gidn tiép

TYPE Tén_ki€u_tap_hop = SET OF Kiéu_co_sd;

VAR Ten_bién_tap_hop: Tén_kiéu_tap_hap;

Chii y:

Kiéu_co_sd (kidu dit li¢u cua tap hop) tic 1a mot kiéu di liéu chudn hoac
ki€u dir liéu don gian tr dinh nghia nhu ki€u doan con. kiéu liet keé. ‘Tuy nhién,
ki€u dit liéu duge chon ¢6 pham vi khong vuot qud 256 gid tri phan biét.

Vay c6 cdc kiéu dif liéu sau day ¢6 thé mé ta cho kiéu di liéu tap hop:
e Byte: 0..255.

oChar: #0..#255.
¢ Boolean: FALSE.. TRUE.
* Céc ki€u doan con, khodng con véi khong qud 256 gid tri phan biét.
2.2. Vi du khai bao tap hgp
TYPE
Colors = (red, orarge, yellow, gresn, blue, indigo, magenta);
Codes = 1...,1000;

ColorSet = get of colors;
VAR
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Cl, C2, C3 : ColorSet:
idxl, idx2: set of Codes;
AR, C 2 set of byre;
M,N,P: set of char;

2.3. Cac phép todn trén tap hop
2.3.1. Pheép gan

Cl:= [red,pnlue, yellow];{gdn theo tép gid tri}
C2:= [ ]; {khdi tao tap rdng}

C3:= Cl; {gdn 2 bi&n tap hop)

Are [1..1G,15..30,43,477:

2.3.2. Phép so sdinh
Hai tap hop bing nhau néu ching ¢6 cdc phdn tir giéng nhau va khong

phin biét v¢ thir ty cia cdc phan tir trong mot tap hop.

‘ M := [ ‘A, ‘D', ‘B’, 'O'};
‘ 'N':: [ "D‘, !Of’ ;‘A!’ IPJ];
SuyraM =N
2.3.3. Phép hop

A = [1,3,7,1071;
B 12[5;7:4.!9;3];
C = A+B;

C=11.3.4.5,7.9,10];

Ndi riéng

A=A+ [19]; Suyra A=[1,3,7,10,19];
Nhung néu x:= 19; thi ta ¢ thé viét
A=A+ [x];

2.3.4. Phép giao

C:= A*B; Suy ra C = [3.7];

2.3.5. Phép ldy phan bir

C:= A-B: Suy ra C =1,101;

C:=B-A: SuyraC=[5409];
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2.3.6. Phép thuic (in)

Néu ¢d x: byte, ta ¢6 thé viet:

It X in A then Lénh:

lfnol(xin:A)lhenIJ¢nh:

2.4. Mot vi du vé tap hop

Mot 1dp ¢6 khong qua 26 hoc sinh, ky huﬂjcéc hoc sinh bang cic chit cai
in hoa va bat ddu tir A" 1o di

I. Nhap vao si s6 I6p va s6 hiéu cdc hoc sinh tham gia tiél muc hdt. s6 hiéu
cde hoc sinh tham gia tiét muc mia.

2. In lén man hinh cdc hoc sinh tham gla ca 2 1iét muc miia vi hét.

3. In lén man hinh danh sich cic hoc sinh khong tham gia tist MUC Nio.

VANNGHE.PAS

Const MaxN=26: i
Type |
List = ‘AT LV'BY

Group = Set of List;
Var n,i: byte; |
hsd,hsc, k: char; .|

LOP, M, H, HM: Group; ‘
Begin |

Repeat |
Write (‘Nhap si so lop: )
Repeat
Readin(n) ;
if ot (nin [1..MaN]) then write(Nrgp lai n: ‘)
Until {n in [1..MaxN])
hsd:= “A'; hsc:= chr{64+n);
LOP:= [hsd. .hsc];
=[];
Writeln(‘Nhap cac hoc sinh tham gia hat: Vpoi=l;
Repeat




Write("Nap hoe sjnhm,l:’,i,'nhap()dedm lai ),

Readln(k};
if (k in LOP) then
begin
M:= M + [k}; inc(i);
end;
Until k='0"’;
Hi=[};
Writeln{'Nhap cac hoc sinh tham gia mua; ‘) ;
1:=1;
Repeat
Write( Nhap hoe sirh tha: /1, 'nhep O de drg lai /);
Readln (k) ;
1f (k in LOP) then
begin
Hi=H + [k]; inc(i);
end;

Until k='0"';

Writeln{‘Danh sach cac hs tham gia ca 2 tiet muc la: 7y;
for k:= hsd to hsc do

if (k in M*H) then Writelk, 7,y Writeln;
Writeln{‘Danh sach cac hs khong tham van nghe la: *j;
for k:= hsd to hsc do

if (k in LOP-M-H) then Write(k, 7,7); Readln;
End.

3. Cau lénh chon Iua

3.1. Cii phap va ¥ nghia ciia cau Iénh chon lua case
Cau Iénh chon Iya case ding dé thay cau tric r& nhdnh khi phai bién luan

nhi€u trudng hop roi rac.
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gid_tri_2: begin nhém_lénh_2: end;

gia_tri_n: begin nhém_lénh_n; end;
else begin nhom_I¢nh_khac; end:
End:
Cau tric case ndi trén thay thé 1énh r€ nhdnh sau day:
If bién=gid_tri_I then begin nhém_lénh_1; end
Else
If bi€n=gid_tri_2 then begin nhém_lénh_2; end
else

else

If bién=gid_tri_n then begin nhém_lénh_n; end

else begin nhom_lénh_khdc;

end;

3.2. Mot s6 vi du vé lénh case

3.2.1. Bai toan tinh luong theo ngay cong

Viét chuong trinh tinh luong cho mét nhin vién theo ngay cong va mitc
lwong trong moét ngay duge quy dinh theo chic vu (ky hiéu la moét ky ) nhur
sau: Luong/1 ngay cong =

[ 50.000 néu 12 gidm déc (k¥ hieu 1 G).

40.000 néu la phé giam doc (ky hiéu 1a P).
30.000 néu la truong phong (ky hiéu 14 T).
{25000 néu 12 phé phong (k¢ hicu 11 O).

20.000 néu la nhan vién (k¥ hiéu 1a N).

10.000 néu la bao v& hoac phuc vu (ky hiéu 1a B).

\
Var songay : byte;
Ccv : char;:
chucvu : set of char;
lgngay, lgthang : longint;

Begin

Write{‘Nhap so ngay cong: ‘) ;
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! Fepaart
Readln{songay) ;
If not f(songay in [ 1..301) then
wrice{‘Nhap lai: *};
Uncil {(songay in (1..30]);
chacvu:= ['G’, 'P', 'T',"'Q’, 'N’', 'B' ]
wWrite( ‘Nhap chuc wva: ‘) ;

f

Repeat

Readln{ov);
If not (cv in chucvu) then
Write(’'Nhap lai: ‘};

Until cv in chucwvua;

Case cv of

‘G': logngay:= 50000;

"B’ lgrngay:= 4C000;

‘T lgngay:= 30000;

Q' lgngay:= 25000;

‘N7 lgngay:= 20000;

‘B’ lgngay:= 10000;

End;

Lgthang:= lgngay * songay;

Writeln(’'Luong cua nhan vien do la: °, lgthang) ;

Readln;
End.
Chn ¥;
Chi dp dung cau lénh chon lya case trong trudng hop phai bién luan kha
nhiéu khd nang rdi rac nhau. Trong nhiing truong hop cdc kha nang duoc bicu
thi boi khodng clia ddy gid tri khong dém duoc (vi du nhu gid tri kKiéu real) thi
van nén ditng cau lénh if d€ tign bién luan. Ching han, bai todn sau day phai
ding cau tric if:

Nhép tir ban phim di€ém trung binh ctia mot hoc sinh v in 1én man hinh
x€p loai hoc lue ctia hoc sinh d6 theo quy dinh nhu sau:
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Xép loai 1a :

Gioi néu TBM >= 8.0
Kha néu 6.5<= TBM <8.0
TB néu 5.0<= TBM < 6.5
Yéu néu TBM <5.0

3.2.2. Bai todn minh hoa cich tao menu don gian trong chuong trinh

Vi€t chuong trinh nhap vao 3 6 thue a.b.c saun dd tao mét menu frong
cho phép ngudii dung chon lira mot frong cdc yCu cau sau day:

I. Tinh va in lén man hinh chu vi. dién tich tam gidc 3 canh a.b.c.
2. Gidi phuong trinh ax + b = c.

3. Tinh va in lén man hinh gid trj da the:

ax'+ b x? + cx + abe

v8i cdc gid tri khic nhau cia x nhdp tir ban phim.
ChuongtﬁnhCékhénangchqyduqclwntuc

uses CRT:

do

uses CRT;
Var chon : byte;
a,b,c : real;
P:d, X : real;
Begin
REPEAT
Clrscr;
Write(‘Nhap 3 so thuc a,b,c: *);
Readln(a,b,c);
Writeln;
Writeln(‘l., Tinh chu vi dien tich tam giac abc’
Writeln('2. Giai phuong trinh ax + b = ¢7)

f

Writeln(’3. Tinh f(x) = ax"3 4 bx"2 + ¢x + abc )
Writeln{‘4. Thoat khoi chuong trinh ‘);
Repeat

Write(’'Ban chon muc nao: "} Readln(chon) :

Until {(chon in (1..4]);

)

!
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Case chon of
1l: begin

if {a<0) or (b<0) or {(c<0) or

{a+b <=c) or {a+c<=b) or (b+c <=a)

then writeln(‘a,b,c¢ khong tac thanh tam giac *)
else

begin p:= (a+b+c)/2;

d:= sgrtip*(p-a)*{p-b)*{p-c)};

writeln(‘chu vi tam giac la: ‘, 2*p: 0: 3);
writeln({‘dien tich tam giac la: *, a:0:3});
end;

2: { ax = ¢c-b }
if a=0 then
1f ¢c-b=0 then write{’phuong trinh vo so nghiem’)
else writeln(’phuong trinh vo nghiem’)
else writeln('phuong trinh co nghiem x = *
(c-b}/a:0:3);
3: { ax™3 + bx"2 + cx + abc )

!

begin
write(‘Nhap x = ‘}; Readln(x):
q:= a*x*x*x + b*x*x + ¢*x + a*b*c ;
writeln(’'gia tri f(’ ,x:0:3, ) = ' ,aq:0:3);
end;
4: writeln{'Godd bye!"’);
End;
Readln;
Until chon=4;

End.

4. Cau hoi va bai tap

Bai 3.23 .

- C6 the nhap gid tri cho dit liéu kiéu liét ké bing lénh readln durge khong?
- Kiéu doan con trong Pascal c6 thé biéu dién mot truc s6 ¢6 bao nhiéu

diém nguyen?
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- Li¢u ¢4 the khai bio mot bién tap hop ki€u c6 kidu dit lieu ctia tap hop 1a
kiéu 56 nguyén khong?

Bai 3.24

Néu A 12 mot bien tap hop kiéu byte, x¢t tinh diing sai ciia cac lénh sau day:

A:=0;

A=

A=(h

A:=5;

A=[5]:

A=A +[5.9];

Bai 3.25

C6 n dé tai k¥ hiéu 12 cdc s6 e nhién, n<=200. Cé m sinh vién tham gia
viét dé tai. Mot dé tai c6 thé c6 nhiéu sinh vién. Mot sinh vien, vé nguyén tac
c6 thé viét nhiéu 8¢ tai, nhung khong dugc qud 5 dé tai.

Viét chuong trinh: .

1. Nhap n, m va cdc dé fai cho timg sinh vien.

2. In 1én man hinh s hiéu cdc dé tii ma tat ci cdc sinh vién déu tham
gia viét,

3. In 1én man hinh s6 hiéu cdc dé tai ma t4t ca céc sinh vién déu né trinh.

Bai 3.26* |

Mot 16p ¢6 n hoc sinh, tén cdc hoc sinh ky hiéu ]a cdc chif ¢di in hoa
(n<=26) bit ddu tlr ‘A’ ¢én CHR(64+1).

Bi€t trudc m quan hé c6 dang sau:

AB - CDE

C6 nghia 12 nhém cdc ban {A, B} thi ¢6 thé thuyét phuc duoc cic ban
{C.D.E} di tham quan.

Viét chuong trinh:

1. Nhap tir ban phim s6 n 1 si s6 16p vA m quan h¢ dang trén. Véi méi
quan hé, t6 chitc nhap tén cdc hoc sinh v€ trai va tén cdc hoc sinh v& phai cla
quan hé dé.

2. Vai X 1a nhém céc hoc sinh nhap t ban phim, hiy cho biét nhém X s&
ru dugc nhitng ai di tham quan.

3. Tim mét nhém hoc sinh ndng ¢6t cia 16p, d6 1a nhém it hoc sinh nhat
nhung c6 kha ning ri dugc cd 16p di choi.
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Chuong 4
CHUGNG TRINH CON

1. CHUONG TRINH CO CHUGNG TRINH CON

1. Khai niém chuong trinh con

1.1. Khai niém chuong trinh con

Chuong trinh con vé& mit ban chét cling nhur mot chuong trinh binh thuong.
Vé mat hinh thitc, ngoai phan khai bdo va phdn than chuong trinh thi chuong
trinh con phéi ¢6 tén goi (khong nhu chuong trinh chinh, ¢6 thé bd qua phan
tiéu dé [a tén goi clia n6). Ngoai ra, khi thuc hién, chuong trinh con khong truc
ti€p chay dugc (bing lénh run hay Control - F9) ma chi thyc hién khi ¢6 mot
chuong khdc goi né théng qua tén cla nd.

1.2. Phan loai chuong trinh con

C6 2 loai chuong trinh con: thi tuc (procedure) va ham (function).

Céch xay dung mot thi tyc nhu sau:

Procedure Tén thd tuc (khai_bao_cac_tham s8) ;
khal bao dia_phuong;

begin

Cac_lénh cda tha_tuc;

end;

Cach xay dung mot ham nhu sau:

Function Tén ham (khai bdo cic tham s&): Kifu dit 1iéu ham;
Khal bac dia phuong;

begin

Cac_lénh cia_ham;

Tén ham:= bidu thic cén tinh;

end;
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Chit y: Chuong trinh con (Thi tuc va ham) ¢6 thé khong ¢6 tham s6.

1.3. Y nghia cia chuong trinh con

Mot trong céc phuong phap ti€p can trong lap trinh la “1ap trinh di xuéng”
(phuong phdp lam min dan). Trong phuong phip ti€p can nay, bai todn cén
giai quyét duge phan rd thanh mot s6 bai todn con. Mai bai con lai ¢6 thé tiép
tyc chia thinh cac bai todn con nho hon nita. Qud trinh phéan rd nhu vay dimg
lar dén khi thu duge cdc bai todn con “min nhat”, nghia la né giai quyét mot
cach dé dang biang cdc thuat todn di biét. MAi mot bai todn con cé thé duge
xay dung bang mat chuong trinh con.

C6 thé cé nhing chuwong trinh con hoadn toan ddc lap véi chuong trinh
chinh, nghia 1a n6é dugc xay dung khong phu thudc vao bat ky chuong trinh
nao va ¢ thé duge van dung nhiéu ldn trong mot chuong trinh nao dé hoac
trong nhiéu chuong trinh khdc nhau.

Céc vi du du6t day tam thoi chua quan tam chi tiét dén cich khai bdo cic
tham s6 cla chuong trinh con.

Vidu4.1

Xay dung ham UCLN nhin vao 2 s8 nguyén a va b va cho két qua la
USCLN cla a va b:

function USCLN(a,b: integer): integer;
var r: integer;
begin

r:= a mod b:
while >0 do
begin

a:=p;

bi=r;

r:=a mod b;
end;

USCLN:= b;

end.

R4 rang trong bat ky chuong trinh ndo cdn tim u6c s6 chung 16n nhat cla
2 6 X,y nao d6 ta c6 thé goi thyc hién him néi trén. Chang han d€ in 1én man
hinh USCLN cia 2 s6 x,y d4, ta viét lénh:
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write (USCLN(x,vy)):

Vidu 4.2
Xay dung thi tuc nhap tit ban phim mot s6 nguyén athéamind <a<c.

Procedure nhapso(var a: integer; d,cC: integer):;
Begin )

Write (‘nhap so: ‘};

repeat

readln{a);

if (a<d) or {a>c) then write(‘nhap lai: '});
until (a»= d) and (a<=c¢);
End; : J

Thil tuc ndy & duoc st dung khd nhiéu khi trong chuong trinh ta cén nhap
dit lieu c6 didu kién. Ching han, d€ nhap n trong doan [1..100] ta s€ vi€t I¢énh:

Nhapso(n,1,100);

Chuong trinh con duge vi nhu mot hop den gbm dau vao va ddu ra. Muon
str dung t6t chuong trinh con thi phai biét cach nhin n6 6 2 géc dé:

e Xay dung chuong trinh con dugc vi nhu trd 1i cau hoi 1a bén trong cdi
hop den dé cdi ci gi, thiét k€ nhu thé nao? Tai sao ?

e Goi thuc hién chuong trinh con duge vi nhu tra 16i céu hoi: cai hop den
nay diing nhu thé nao? Tac dung gi?

R& rang 2 cau hoi “tai sao?” va “tdc dung gi?” khac han nhau. Nghia la
khi mot chuong trinh goi sir dung mét chuong trinh con A thi né chi quan tam
t6i tdc dung clia chuong trinh con A, bi€t cdch sir dung A ma khong cin phai
quan tam xem A ducc lam nhu the ndo, tai sao lai nhu the. Mot s0 hoc sinh
khé khan trong viéc sit dung chuong trinh con vi dén khi goi thuc hi¢n chuong
trinh con lai ¢t “ban khoan” tim cédch trd 101 cau hoi “tai sao?”. Cau hoi nay dd
duge tri 10i trong lic xay dung chuong trinh con r6i.

2. Cau triac mdt chuong trinh ¢6 chuong trinh con

Chuong trinh ¢6 t6 chitc chuong trinh con gém ba phén vi€t theo thi tu
sau day:
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¢ Khai bao toan cuc.
» Xay dung cic chuong trinh con (ham va thi tuc).
* Than chuong trinh chinh.

<Cac _khai bdo toan cuc>;

Procedure Tén_thu_tuc I (khai bdo_cdc_tham_sd) ;
khai_bdo_dia phuwong,

begin Cdc lénh_cua thu te I,

end,;

Procedure Tén_thii_tuc_2 (khai_bdo_cdc _thgm_sé) ;
khai_bdo_dia_phiong,

begin Cde_lénh ctia thi e 2,

end;

Function Tén_ham_I1(Cdc_tham_sé). Kiéu_dit_liéu_ham]
khaz'_bdo_d;’a phuong;

begin Cdc_lénh_ciia_ham;,

end;

BEGIN

Cac _lénh_cita_chiwong trinh_ chmh

< trong dé ¢o cac o7 goi thire hién cdc fhu tuc va ham>
END.

3. So sanh th( tuc va ham _

Trong ngoén ngir Pascal, khdi niém thi tuc 13 twdng minh va khong thé
nhdm ldn v6i ham. Mac du véi Turbo Pascal 7.x 6 thé sir dung ham nhu mot
ménh lénh (theo kiéu goi thuc hién mot phuong thitc nhu huéng d6i tugng véi
C++), chiing ta khong khuyén khich sir dung ham theo cdch nay d6i véi lap
trinh Pascal.

Thue ra, ching ta da tig ti€p can véi thd tyc va ham cé sdn trong
ngodn nglt Pascal. Vi du abs, sqrt, length, chr... 12 cic ham, con readln,
writeln, inc, dec, delete, insert,... 1a cc thi tuc. B6i véi cdc chuong trinh
con ¢6 sidn, ndy chiing ta chi cdn quan tam dén tdc dung clia n6 ciing nhtr
cdch sur dung,




Thi tuc va ham giong nhau & chd, ching déu 1a chuong trinh con ¢é vai
trd nhu nhimg modul chuong trinh. Tha tuc vd haim vé& co ban khac nhau &
nhiing diém sau day:

Thu tue Ham
Thu tuc diing nhu ménh lénh. | Ham dung nhu mot biéu thitc.
Vidu: .| Vidu
Writeln(* Comparison !*); a= sqre(x*x + y*y +1);
Céch sir dung | Val(n,s,c); n:= Length(s);
Nhapdl; s:= dientich{a,b,c);

Inkq;

Ten thi tuc khong ¢ gia tri | - Tén ctia ham ¢6 gid tri nén
do dé thu tuc khong ¢6 khai | né phai duge khai bdo kiéu
e bdo kiéu dif liéu nhu ham. dir liéu (khéng cau tric).

Pac diém . o ota (a2
- Ham luén ¢6 lénh gan dé
tra lai gid tri cdn tinh cho

tén ham.

Chi y: Lénh gdn tén ham bang biéu thitc c4n tinh chi dugc thuc hién mot
lan khi ham dugc triéu goi. mac div 1énh gdn d6 trong than ham cé thé viét
nhiéu lin (chang han trong c4u tric ré nhdnh du).

Vidu4.3

Viét chuong trinh nhap 3 s6 nguyén a, b, c. Tinh chu vi va dién tich tam
gidc do.

Var a,b,c: integer;

Procedure nhapso(var a: integer; d,c: integer):;
Begin

repeat

readln(a);

if (a<d) or (a>c) then write(‘nhap lai: Y);
until (2>= d) and {a<=c});

|  End;
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Function cvia,b,c: integer}: real;
Begin
cvi= atb+c;
End;
Function dt(a,b,c: integer}: real;
var p: real;
begin
p:= cvia,b,c)/2;
dt:= sqgrt(p* (p-a)* (p-b)* (p-¢);
end;
Begin
Write('Nhap canh a: Y); Nhapso{a,l,maxint);
Write(‘Nhap carh b: '); Nhapso(b,1,maxint};
Write(*Nhap canh c¢: '); Nhapso{c,1l,maxint);
if (atb<=c) or {(atc<=b) or (b+tc<=a) then
writeln(‘a,b, ¢ khong tac thanh tam giad )
else
begin
writeln(‘chu vi tam giac la: *, cvia,b,c): 0: 3);
writeln(‘dien tich tam giac la: Y, dt{a,b,c): 0: 3);
end;
readln;
End.

4. Cau héi va bai tap

Bai 4.1

- Téc dung cia viéc 18 chifc chuong trinh thanh chuong trinh con?

- Phan biét sy khdc nhau giita thu tuc va ham?

- Trong than chuong trinh cha mot ham, 1énh gdn tén ham bang cic gia tri
trong qud trinh tinh todn ¢6 thé duge thyc hién nhiéu 1an khong?

Bai 4.2

Viét chuong trinh trong d6 ¢ xay dung va sir dung ham tim uSc s6 chung
16n nhét clia 2 s6 nguyén duong dé:
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1) Nhap mot méng gém n s6 nguyén duong (n<=20).

2) In Ién man hinh udc s6 chung clia cic s6 trong mang.

Bai 4.3

Viet chuong trinh: Nhap tir bian phim toa d6 4 dinh cia mot i gidc 161 sau
d6 in lén man hinh dién tich ctia tif gidc nay. _

Trong chuong trinh cén xay dung vi st dung cdc thu tuc va ham sau day:

I. Thi tye Nhapso(a); nhap mét s6 duong a.

2. Ham dodai(M.N}; tinh do dai doan thing di qua 2 diém M\N. M. N 1a 2
bién ban ghi gém 2 thanh phan x,y biéu thi toa 46 clia mot diém.

3. Ham dientichtg(a,b,c); tinh dién tich cla mot tam giac biet do dai 3
canh la a,b,c.

1. THAM BIEN VA THAM TRI, BIEN TOAN CUC VA BIEN
PIA PHUONG

1. Bién toan cyc va bién dia phuong: So sanh, cach st dung

Vé hinl thite: Bién toan cuc khai bio & chuong trinh chinh nghia 13 khong
khai bdo trong bat ky chuong trinh con nio. Nguge lai, bi€n dia phuong la cdc
bi€n khai bdo trong cdc chuong trinh con.

Vé pham vi sit dung: Néi chung. bién toan cuc duge khai bdo ngay tir ddu
chuong trinh chinh va do d6 né ¢6 tic dung trong toan by chuong trinh. Mot
cdch tong qudt, khi bién toan cuc duge khai bdo & mot vi tri nao dé thi né chi
khong ¢6 tic dung d6i véi nhimg chuong trinh con dugc khai bdo trude vi trf
cha nd.

Bién dia phuong chi ¢6 tdc dung trong pham vi chuong trinh con nai né
duge khai béo, nghia 13 trong than chuong trinh con d6 va céc chuong trinh
“con, chau” cta né.

Khi tén cua bién dia phuong triing véi tén biéh toan cuc thi bi€n toan cuc
bi che mat, nghia 14 chuong trinh con chifa bién nay s¢ khong sir dung duoc
nhifng gid tri cta bién dé véi tu cich né 13 bigh toin cue.

Vidu4.4

Tim ché sai trong chuong trinh sau day:
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var
a: integer;
procedure ABC;
var b: integer;
begin
b:=2*a;
end;
begin
a:=10;
ABC;
writeln{a);
writeln{b):
readln;
end.

Lénh writeln(b) sai vi bién dia phuong b chi duge phép sir dung trong
chuong trinh con ABC;

Bién a [ todn cyc nén sau khi nd nhén gid tri 10, chuong trinh con ABC sé&
duge phép sir dung né va tinh duge b=20.

Vidu4.5

Tim chd sai trong chuong trinh sau day:

Procedure ABC;
var b: integer;
begin
b:=2*a;
end;
var a: integer;
begin
a:=10;
ABC;
writeln(a):
readln;
end.

Viéc slr dung bién a trong chuong trinh con ABC 1 sai vi a khai bdo sau
khai bdo chuong trinh con ABC.

137



Vidu 4.6
Giai thich hoat ddng cua chuong trinh sau day:

var a,b: integer;

procedure ABC;

var a,n: integer;
procedure XYZ;
var p: integer;

begin
a:= at+l;
b:= b+l;
p:= a*a;
n:=p + b;
end;
begin
a:= 5;
XYZ;
writelni(n);
end;
Begin
a:=10; b:=20;
ABC;

writeln(a):
writeln(b);
End.

Néi chung khi giai thich hoat dong cla mot chuong trinh, ta cling di theo
th wy nhu lic phén rid chuong trinh thanh cdc chifc nang nho hon. Nghia la ta
bat ddu giai thich tir chirong trinh chinh:

Ban dau a va b khdi gan bang 10 va 20.

Th tuc ABC dugc triéu goi. Bi€n a va n 14 cdc bién dia phuong. Bién dia
phuong a s& che mat bi€n toan cuc a, vi vy ABC s& khong st dung duge gia
tri a = 10 & chuong trinh chinh. Xét than tha tuc ABC, ban ddu khditaoa =5
va thu tyc XYZ duge goi thuc hién.
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Thii tuc XYZ nh4n bién b 12 toan cyc, vay né hi€u b = 20. Mit khic nd
ciing duoc k€ thira tir chuong trinh me hai bi€n a va n, v6i gid trl chaa=35.

Saukhitinga=6,b=2Ithip=a’=36,n=p+b=36+21=57.

Thi tuc XYZ chém dit vi quyén diéu khién trd vé 1énh sau lénh goi thuce
hién XYZ trong than chuong trinh cua ABC. Nghia la lénh writeln(n) s& in 1én
man hinh s3 57.

Thi tuc ABC chdm dirt, quyén diéu khién tra v€ chuong trinh chinh. Hai
lenh writeln(a) va writeln(b) thyc hién s€ in lén man hinh gia tri cua bién toan
cuc a = 10 (c4c chuong trinh con ABC va XYZ khong su dung gia tri nay cua
a, vi né bi bi€n dia phuong tring tén che mdt) va b = 21 (d bi chuong trinh
chdu XYZ thay doi).

Hoat dong cia chuong trinh trén minh boa nhu hinh sau day:

chuong trinh chinh g0l chuong
a,b: integer; trinh con.
a=10; b:=20
goi chuong
ABC; /A trinh con.
Th) BC
Writeln(a); a nl‘l ;E;tr_
>alal0 A HEEEn
Writeln(b); a5
S bla2l \ T

h

/
\ XYZ; Tha tuc XYZ

Writeln(n); - integer:
Snlas7 prTee

\ a:=a+1; > a=6
b:=b+1; 2 b=21

Tré vé chuong p=a*a; > p =36
trinh me n=p+b, 2 n=57

Tro vé chuong
trinh me
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2. Tham bién va tham tri: So sanh, cach sir dung

Phin khai bdo & trong ngodc don ngay sau tén churong trinh con
(khong phai 12 bién dia phuong cua chuong trinh con dé) duge goi 1a khai
bdo tham s6.

Khi xay dung chuong trinh con, cdc tham s6 d6 goi 13 cdc tham sé hinh
thire. Khi chuong trinh con dugce goi sir dung, cédc gia tri hay cdc bi€n "c6 that"
ctia chuong trinh "me" s€ thay th& cdc tham s6 hinh thitc va khi d6 ta goi
chiing 14 tham so thuec su.

Tham s& (hinh thic hay that su) ¢6 hai loai: Tham s& bi€n va tham s6 gid
tri, goi tit 1a tham bién va tham tri.

Vé mdgt hinh thire: Tham s6 nao duge khai bdo sau tlr khéa Var goi la
tham bién. nguoc lai, tham s¢ nao khong duge khai bdo sau tir khéa var goi
la tham tri.

Vé mct hoat dong: Tham tri thi gilt nguyén gid tri ddu vao khi ra khoi
chuong trinh con, mic du né bi thay d6i gid tri trong than chuong trinh con
d6. Ngugc lai, tham bién thi giit lai gia tri d4 bi chuong trinh con lam thay
d6i khi ra khoi chuong trinh con. Nguyén tic nay duge tém tat qua vi du &
hinh sau day:

ABC (x: integer; Var y: integer);

x:=10; N x:= 10; _
=x+10; y:=y + 10;
yi=20; * =y y:= 30;
Vidud.7
Tha tuc:

Procedure nhapsc(var a: integer; d,c: integer);
Begin

repeat

readln(a);

if (a<d) or (a»c) then write{‘nhap lai: ‘);
until (&= d) and (a<=c);

End;
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Phai khai bao a 1a tham bién. Vi, n€u a 1 tham tri, truGe khi goi thu tuc
nhapso(a). gid tri cha a la khong xdc dinh. Trong thu tuc, cho dii ta cé nhap
a bang bao nhiéu di nita thi khi ra khoi thi tuc, gid tri cia a van gid nguyén
nhu ddu vio, nghia 12 ¢6 gid tri khong xdc dinh va viéc nhép a trong tha tuc
1a vo ich.

Vidu4.8

Viét chuong trinh tim USCLN cla day n s6 nguyén duong nhap tir ban
phim, (N <= 20).

Thi tuc procedure USCLN(a: integer; var b: integer) c6 téc dung tim
USCLN ciia a va b va gén két qua fim duge cho b. Vay b phai Ia tham bién dé
chuong trinh chinh sir dung no.

Var 1, n: integer;
a: array(l..20] of integer;
Procedure nhapso(var a: integer; d,c: integer);
Begin
repeat
readlni{al;
if {a<d) or (a»c) then write(’'nhap lai: *);
until {ax= d) and ta<=c);
End;

procedure USCLN{a: integer; var b: integer);
var r: integer;
begin
r:= a mod b;
while r<>0 do

begin
a:= b; bi=r; r:= a mod b;
end;
end;
Begin
write(‘Nhap n: ‘}; Nhapsoin,1l,20); _J
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for i:=1 to n do

begin
write{‘al’ ,i, ‘1= ‘}; nhapso(al[i],l,maxint);
end;
for 1i:=2 to n do USCLN(al[i], alll});
writeln(‘USCLN = ’, alll}); Readln;
End.

Liru y: Ta c6 thé ding ham thay vi diing thl tuc nhur sau:

function USCLN(a,b: integer): integer ;
var r: integer;

begin

r:= a mod b;

while r<>0 do

begin
a:= b;
b:= r;
r:= a mod b;
end;
USCLN:= b;

end;

Va khi d6, & chuong trinh chinh, khai bdo thém u: integer ta USCLN cén
tim, ta c6:

u:= afll];
for i:= 2 ton do u:= USCLN{u,al[i]l);

Nhin xét:

Khi nao diing tham bi€n va khi nao diing tham tri ? Cau trd 1di ndm ngay
¢ su so sdnh vé hoat dong cila tham bién va tham tri. Nghia 1a khi ta khong
cé ¥ dinh thay doi gid tri cha tham s6 trong than him hay thi tuc thi tham s6
d¢ Ia tham tri. Nguoc lai néu ta ¢6 ¥ dinh goi mot ham hay thi tuc véi § d6
tinh todn va giir lai k&t qua clia tham s§ truyén vao thi tham sé d6 khai bdo 1a
tham bién.
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Néu chuong trinh con tra lai mot gid tri thudc kiéu don gian chudn thi
nén slr dung ham. N&u ngugc lai thi nén ding thi tuc, nghia 13 khi gid tri
tra lai ciia chuong trinh con thuéc mot kiéu dit liéu cé cdu tric hoac tra lai
nhi€u gia tri khac nhau thi ta s& khai bdo tuong dng vdi cac tham s6 bién
trong mot thu tuc.

3. Tham chiéu (doc thém)

Trong ngdn ngif Pascal con cho phép truyén tham s6 kiéu tham chiéu,
nghia 12 truyén vao chuong trinh con dia chi ctia bién. Thudng thi dia chi nay
duge xdc dinh bdi con trd cung kifu dir liéu véi tham s6 thuc su. Nhu vay vé
miit tc dung thi kiu truyén theo tham chiéu giong nhu ki€u truyén theo tham
s bién.

Vi du 4.9

Type

IntPoint = ~ integer;

var

X: integer;

p: IntPoint;

Procedure Test (p: IntPoint);
Begin

pti= p+20;

End; .

Begin

x:=10;

Test (@x); {@ 14 phép todn 18y dia chi cla bién x)
writeln(x); {K& qud x = 30)
End.

4. Cau héi va bai tap

Bai 4.4

Viét chuong trinh:

- Nhap tlr ban phim 2 $6 a, b (1<=a <=b <= 500).

- In I1én man hinh tat ca cic s6 nguyén 6 trong doan [a,b].
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Trong chuong trinh ¢an xay dyng moét ham nhan vao mot $& nguyén x va
ham cho gia tri True néu x 1 s6 nguyén t6, cho gid tri False néu x 12 hgp s6.
Bai 4.5
Viét chuong trinh trong d6 c6 xay dung mot ham tinh don giad dién tiéu
thu. bi€t chi s6 dién tieu thy cta thing hi¢n tai va thing trudc dé theo quy dinh
& bai tap 2.12. Van dung ham nay dé€ thong bao tién dién phai ird cho n ho gia
dinh. Théng tin vé cic hd duge nhap tir ban phim.
Bai 4.6
Luong c¢ho mét nhan vién theo ngay coéng va mirc luong trong mét ngay
duoc quy dinh theo chire vu (ky hiéu {a mot Ky tu) nhur sau:
Luong/l ngay cong =
/50.000 néu la giam doc (ky hiéu Ia G).
40.000 néu la phé gidam doc (ky hiéu ia P).
< 30.000 ncu l1a truong phong (ky hiéu 1a T).
25.000 néu I1a phé phong (ky hi¢u 14 O).
20.000 néu 1a nhan vién (k¥ hiéu 1a N).
L 10.000 néu 1a bao vé hoac phuc vu (ky hiéu la B).

Hay viét chuong trinh tinh lwong trong mét thing cho n nhan vién (1<=
n<=39) bi€t s6 ngay cong va chifc vy cla tiing ngudi nhap tir ban phim. Ngoai
ra trong luong t6ng ¢ong con bao gdm ca tién thudng theo quy dink nhu sau:

Thudng =

200 néu s6 ngay cong >= 26.
100 néu 20<= 56 ngaycong <26,
50 néu 15<= s ngaycdng <20.

Yé&u cdu vé t6 chiic chuong trinh: Trong chuong trinh phéi cé cdc thi tuc
va ham sau day:

- Tho tuc nhap mét s6 nguyén x thdoa min l<= x <=r. | va r duge xem nhu
1a cdc gid tri biét trudce truyén vao thi tuc.

- Ham tinh luong biét ngay cong va chiic vu.

- Ham tinh thuong biét s6 ngay cong.
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Van dung thi tuc va hdm néi trén ﬁz‘ay d¢ thuc hién cdc thil tuc dudi day:

- Thit tuc nhap dit liéu: nhap n va thong tin che n nhan vién.

- Thu tuc in [én min hinh luong t6ng cong cha titng nhan vién.

Bai 4.7

Viét chuong trinh trong dé ¢6 cic ham sau day:

- Him tinh d6 dai doan thing di qua 2 diém (X).¥,) VA (X3.Ya).

- Ham tinh dién tich tam giac ma 3 canh 3 ab.c.

Van dung cic ham néi trén dé tinh va in 1én man hinh dién tich t gidc 161
biét toa d¢ 4 dinh cla né nhap tir bin phim. Gia thiét di [iéu nhap vao 1a thoa
rdn tinh chat 16i cla (0 gidc, khong cdn kiém tra.

Bai 4.8*

Vi€t chuong trinh nhédp tir bian phim toa d6 n di€m c6 toa do nguyén [101'10
mit phing cla mot dudng gdp khic di qua n diém d6. Chuong trinh cén cho
biét dudng gap khiic nay c6 tu cat hay khong.

Bai 4.9

Viét chuong trinh nhip tir ban phim toa d6 nguyén ciia 4 dinh cia mot tit
gidc, Kiém tra va thong bdo lén man hinh mot trong céc tinh chét sau day:

- T gide d6 suy bi€n theo nghia khong phai 1a tif gidc.

- T gidc dé 16i.

- Tt gidc dé 16m.

Bai 4.10¢

Céc phan s6 néi trong bai tap nay cé dang x/y trong d6 x.y 1a cdc s6
nguyén V&\I‘X.y c6 udc chung duy nhit 13 1. Viét chuong trinh nhap tir ban phim
2 phan $6 a va b. In lén man hinh céc phan s6 13 két qua cia:

l.a+b

2.a%-b?

3. (a+b)’
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Chuong 5
DU LIEU KIEU TEP (FILE)

Dat van dé

Khi thyc si gidi quyét cc bai todn thuc t€ thi diy liéu vao va dir liéu ra
thuong khd 16n va dugce ghi vao t@p trén bd nhd ngoai, vi du nhu dia. Do 16n
cua dit liéu cang I6n thi cing danh gid duge tinh kha thi clia mét thujt todn xét
vé mat thdi gian chay chuvong trinh.

€6 3 loai tép: t&p vin ban, p dinh kiéu va tép khong kidu.

Trong chuong ndy ching ta khong quan tam dén cdch 6 chirc vat ¥ cua
1€p ma chi quan tam d&n muc trén cing 12 mifc dng dung cla céc tep, nghia la
biét cdch sir dung @€p v6i tw cdch 1a cong cu d€ vaojra dit liéu cho chuong
trinh, con cdi ma ching ta quan tam & trong chuong trinh trudc sau vin 1a
thuat todn.

Tép van ban dugc quan tam hon ci bdi vi tép van ban thich hop cho viec
xem, sua dit liéu vao/ra.

Tép dinh kiéu thich hop cho cdc bai todn mo phong quan tri co s di
li¢u. Tuy nhién, viée t§ chirc va thao téc trén ddy méu tin cling kiéu c6 18
thich hop hon d6i véi céc phdn mém quan tri CSDL that sy. Uu diém hon
tép dinh ki€u, tép van ban cho phép chiing ta nhin thdy dugc bing mit dir
liéu ma thuat todn dang x&r 1y: bao gém dit lidu vao, dir liéu ra va ké ca
cic k&t qua trung gian trong qud trinh tinh todn (né€u nhu ching ta mudn
quan tam dén cdc két qua trung gian ny, ching han d€ timg budc theo
dai thuat todn),

Tép khong dinh kiéu do vay ciing khong cdn thi€t néu ra & day néu that sy
ching ta khong muén di chi tiét vao ngon ngit hon 13 thuat toan.
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1. TEP VAN BAN

1. Tép vén ban ngam djnh INPUT va OUTPUT

1.1. Khai bao bién tép vin ban

VAR tén_bién_tép: TEXT:

Vidu:

Var f: text;

Trong d6 f 1a 1a t&n bién t¢p ding dé xdc dinh mot tép van ban nio d6 trén
dia. Tén cua t€p nay s& duoc chi dinh trong lénh “gdn” tén tép cho bién tép:
Assign{{,tén_tép);

Vi du:

Assign(f,"CATPAINPUT. TXT’);

Nhiéu khi. déng Iy phéi néi “tép input.txt”, dé cho ngn gon ta thudng
né1 “tép f .

1.2. Tép van ban ngam dinh OUTPUT

Dé dé hiéu, ta ¢6 thé cho ring cdc thao tic vio/ra trén 1€p van ban ciing
giong nhu thao téc vao/ra trén man hinh. Chang han dé ghi 1én dong hién tai
cua man hinh mot s6 thuc x véi lénh:

writeln(x:10:3);

thi khi 1énh ghi s6 thuc d6 vao dong hién tai clia tép f s& la:

“writeln(f,x:10:3);

Nhu vay I¢nh ghi dif liéu ra tép van ban chi khdc lénh ghi dif liéu Ién man
hinh & ché: trong lénh ghi dit liéu ra tép vin ban c6 chi dinh tén bién tép f
trude khi chi ra cdc dit liéu cdn ghi. Két qua hién ra trong tép van ban ciing
nhu trén man hinh, nghia la s6 thuc x chi€ém 10 vi tri trong d6 phdn thap phan
chiém 3 vi trf, 1at ca dir liéu dugc canh bién phai.

Lénh:

writeln(x:10:3)

thuce ra la I¢nh:

writeln{OUTPUT x:10:3)

trong d6 OUTPUT mic dinh 2 tén bién tép vin ban chuén d€ chi man hinh
(mot thiét bi ra chudn). Va khi da 12 méc dinh thi tén clia bién tép OUTPUT c6
thé khong can chi ra trong lénh.
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Vay, mot cdch tong quat, 1én bién tép van ban c6 thé 1a:

* QUTPUT dé€ chi man hinh,

* LST dé chi may in.

* Mot tén bién 1¢p, vi du 1a f d€ chi tép van ban (Kidu TEXT).

1.3. Tép van ban ngam dinh INPUT

Né&u man hinh 13 t&p van ban ma tén bién tép méic dinh 12 QUTPUT - d¢é
Xxudt dir liéu thi ban phim 13 tép van ban ¢4 tén bién t¢p mac dinh la INPUT -
dé nhap dir liéu.

Vay lénh:

ReadIn(f.bién,,...,bicn,

trong d6 f kicu text hodc thay bing tén bién INPUT d€ chi ban phim.

Vay ¢6 thé dinh nghia theo quan diém lap trinh rang “Man hinh 1a mot tép
van ban chudn, mdy in 12 mét &p van ban, Ban phim 1a mot tép van ban chudn”,

2. Cach sir dung tép vin ban

M6 tep vin ban d€ ghi dit liéu tir bien vao tep, goi tit 1a m& &p dé ghi.

M tép van ban dé doc di lieu tir tép ra bién, goi tit [4 md 1¢p dé doc.

St dung tép van ban dé ghi khdc véi sir dung t¢p dé doc. Céch sir dung
duge t6m tét nhu bang dudi day: |

Gia thiét c¢ khai bio:

Const :
fname = Tén_tép vi&t giita 2 d&u nhay dor’ ;
| Var f: text;

Khi d6 ta ¢o:

M tép dé ghi Mo tép dé doc
Buce 1: Md 1ép Buwoc 1: Mo 1ép
Assign(ffname); Rewrite(f); Assign(ffname); Reset(f);
Buoc 2: Ghi 1ép: Dung cdc lénh sau: | Bude 2- Doc tép: Diing cdc Iénh sau:
Write(f, bthiic1, bthirc2, ...); Read(f, biénl, bién2, ... );
Writeln(f, bthirc 1, bthirc2, ...): : ReadlIn(f, biénl, bién2, .. );
Writeln(f), Read(f),
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Buoe 3: Dong Tép Buoc 3: Déng Tép
Close(f); Close(f),
Cdc ham hé tro
EOF(f): Ki€m tra hét tép.
EOLN(f): Kiém tra cusi dong.
SeckEoln(f), SeekEof(f).

2.1. M6 tép dé ghi

2.1.1. Lénh mé tép dé ghi

Lénh Rewrite(f,fname): m& tép c6 tén tép (voi dudng dén day du) duge chi
ra truc 1iép giita 2 ddu nhdy hodc chifa trong hang/bi€n xau ky tu fname.

Tac dung cta lénh ndy 12: luén luon tao ra mot t€p van ban mdi. Trong
truding hop trén dia di c6 tep fname thi t&p fname nay bi x6a di d€ tao mdi ti
dau. Viéc ghi dir lidu vao tép fname bt ddu tir dong dau tien. -

Né&u trén dia di ¢S tép fname v ta khong mudn x6a ndt dung da c6 d€ tiep
tuc bé sung céc dong dir liéu méi vao cudi tép thi ta thay 1énh Rewrite(f) bing
lénh: Append(f);

Tuy nhién, doi lic ta van st dung 1énh Append(t); trong khi ta quén mAt
ring trén dia chua c6 tép fname. Trong trudng hop ndy, lic chay, chuong trinh
s& bdo 16i: “File not found”. Dé chii dong trong viéc xir 1y 16i ta ¢6 thé din
hudng bién dich dé bat tat ki€m tra viofra hop 1y nhu dudi day:

Assign(f, fname) ;

{$I-}
2ppend (f);

{$T+}

If IOresult > 0 Then

Begin
vriteln{'Gua co tep *, fare, ¢ tren dla. Tep mol duoe tao tu dan’);
Rewrite(f);

End;

Trong d6, ham IOResult 12 ham nhan két qui m& tép bang 1énh Append(f)
hodc Reset(f). Khi cdc 1¢énh nay thuc hién thanh cong thi ham tra lai gid i O,
khi céc lénh ndy thuc hién ¢4 161, thi ham tra lai ma 161 khic 0.
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2.1.2. Cdc lénh ghi dit lidu vio tép

Mot khai niém (d6i tuong) dac biét diing dé xdc dinh vi trf truy xudt tép 1a
con tro tép. Khi bat ddu md tép thi con trd tép trd vao phan tir dit liéu ddu tién
cla dong dau tién. Trong qua trinh ghi/doc dif liéu, con trd tép s& trd vao cdc
phén tir dit ligu trén mot dong xdc dinh hodc chuyén xudng dong tiép theo dé
ti€p tyc doi lénh truy xudt dir liu méi. Thudt ngl “dong hién tai cia tep...”
nghia 14 muon néi rang con trd tép dang trd vao dong dé.

Lénh Write(f, bthicl, bthic2..... bthitc_n); ¢6 tdc dung ghi gi4 tri ctia n
bi€u thiic vdo dong hién tai cla tép. Sau khi ghi xong n phdn tir dit liéu thi con
tro t€p nam & sau phdn tir dit liéu thi n, thudng 13 cusi dong hién tai.

Lénh Writeln(f, bthifcl, bthic2,.... bthitc_n); ¢6 tic dung gidng nhu lénh
Write(f,...) nhung sau khi ghi xong n phdn tir dit liéu thi con tré t&p chuyén
xudng dau dong dudi, d¢ sdn sang ghi dif liéu vio dong méi nay.

Viéc ghi gid tri cta nhiéu biéu thifc vao tép vin ban, ciing nhu khi ghi lén
man hinh, dif liéu ¢6 thé duge in ra c6 quy cich va giira cdc muc dir liéu ¢6 thé
6 thém céc ky tu ngan cdch, chang han nhu dau cich. Vi du dé in vao dong
hién tai cdc s6 nguyén i,j,k, ¢6 thé viét lénh:

Writeln(i,” *,j," “ k)

Lénh Writeln(f); ghi dif liéu rong vao dong hién tai va chuyén con trd tép
xudng dau dong dudi. Thudng thi lénh Writeln(f) duge st dung d€ trinh by
cdc khoi dir liéu ma cdc khéi duge ngan céch bing mot vai dong tréng, méi
mot dong trong duge tao boi mot lénh Writeln(f).

2.1.3. Lénh dong tép

Lénh Close(f); ¢6 tdc dung ddng tép van bén, ddy dir lieu clia tép trong bo
nh& lén dia va két thic cong viée truy xuat dit liéu wén tép.

Vidu 5.1

Hay tao t¢p PRIMES.TXT chita cic s6 nguyén 5 trong doan tir 1..20.000.
Moi dong clia tép chifa 20 s6, trir dong cusi ciing ¢6 thé it hon.

PRIMES.PAS

const fname = ‘PRIMES.TXT’;
var

a,d,i,s: integer;
Begin
Assign{f, fname); Rewrite(f);
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g:=0; {so luong cac soO nguyen to}
for a:=2 to 20000 do
begin
d:=0; {so luong cac uoc cua a !}
for i:=1 to a div 2 do
if a mod 1 = 0 then inc(d); -
if d=1 then
begin
inc(s);
if s mod 20 = 0 then writeln{f,a)
else write(f,a,’ '});
end;
end;
close(f);
End.

2.2. Mé tép van ban dé doc
2.2.1. Lénh md tép dé doc
Lénh Reset(f): 1a 1énh m& tép f da ton tai trén dia. Cling giong nhu 1¢énh

Append(f), néu trén dia khong ¢6 tép fname thi khi chay, chuong trinh s& bdo
161 “File not found’. Ta cé thé dan hudng bién dich d€ bat tat ki€m tra vao ra
hop Iy nhu sau:

(

Assign(f, fname) ;
{SI-} Reset(f); {S$I+}
If IO0result > 0 Then
Begin
Writeln('Chua co tep ‘,fname, ‘tren dia. Dung thuc
hien chuong trinh’);
Readln; Halt;
End;

2.2.2. Cdc lénh doc dit liéu
Lénh Read(f, biéni, bién2,....bién_n): c6 tic dung doc lan iugt n phan tir

dir liéu trén dong hién tai cua tép dé gan cho n bi€n tuong ung theo thiy tu d&
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duoc chi ra trong lénh. Sau khi doc xong n phén tir dit liéu thi con trd tép nam
& sau phan tir dif liéu thit n, thudng 12 cudi dong hién tai.

Lénh ReadIn(f, biénl, bign2,...., bién_n); ¢é tic dung giong nhu lénh
Read(...) nhung sau khi doc xong n phén tlr dir liéu ra n bi€n thi con tré ép
chuyén xuéng ddu dong dudi, d¢ sdn sang doc dit Héu & dong dudi nay.

Lénh Readln(f): vin doc dong hién tai nhung khong doc dir liéu ra bién
nao ma chuyén con tro tép xudng dong dudi. Thudng thi iénh Readin(f) duge
sir dung dé doc “vugt qua” nhitng ddng khong cé dit liéu ma trude dé da duge
chi bang 1éph writeln(f).

2.2.3. Su dung cdc ham vé tép

Viéc doc dif liéu trén tép van ban thudng két hop véi cic ham eof(f),
eoln(f), seekeof(f), seekeoln(f).

Ham EOF(f) kiéu Boolean (end of file). Haim ¢6 gi4 tri TRUE khi con tré
tép da chi vao sau dong dif ligu cudi ciing cla tép. Ham c6 gia tri bang FALSE
trong truong hop nguoc lai.

Ham EOLN(f) kiéu Boolean (end of line}. Ham c6 gid tri TRUE khi con
trd t6p di chi vao cu6i dong dit liéu hién tai cla t¢p. Ham cd gid tri bing
FALSE trong trudng hgp nguoc lai. |

Ham SeekEoln(f) kiéu Boolean. Ham tuong tr nhu him Eoln(f) nhung
truée khi kidm tra dau hiéu hét dong, con trd tép nhay qua cic khoang céch
ghi bdi cdc k¥ ty Space va Tab.

Ham SeekEof(f) kiéu Boolean. Ham tuong ty nhu ham Eof(f) nhung trude
khi ki€m tra ddu hiéu hét ép, con tro tép nhay qua cic khoang cich va cic
dong trong ghi bdi cdc ky tu Space, Tab va CR-LF.

Vidu 5.2

Hiy doc cdc s& nguyén t6 tir t¢p PRIMES. TXT va ghi chiing 1én man hinh.
Vé mat k§ thuat: Mdi dong man hinh ghi khéng quéa 10 s6, cd tam ding man
hinh méi khi hién thi dugc 24 dong.

PRIMES2.PAS

const fname = ‘PRIMES.TXT';
var

f: text;

a,s: integer;

Begin
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Assign(f, fname); Reset(f);
s:=0; {so luong cac so nguyen to}
while not EOF(f) do
begin
while not EOLN(f) do
begin
read(f,a); inc(s);
if s mod 10 = 0 then writeln(a) else writef{a,’ ’):
if s mod 24 = 0 then readln;
end;
Readln(f);
end;
Close(f);
End.

2.3. Dac diém cna tép vin ban
Khi ghi dif liu vao p van ban thi t4t ca cdc kiéu dir lieu duoc ty dong
chuyén thanh kiéu ky tu. Nguoc lai, khi doc dif liéu ra cdc bién thi cdc phan tir
dir lieu s€ tu dong “khoi phuc” lai cdc kiéu dir liéu nhu liic ghi vao dé gin cho
cdc bi€n. Tat nhién cic bién, theo thit ty, ciing phai c6 kidu dit lidu tuong tng
gidng vdi céc kicu dir li¢u cha cdc phan tir dif liéu dang duoc doc.
C6 mot ngoai ¢ la c6 thé doc tat ca mot dong dit liéu (thue cac kiéu khéc
nhau) ra méot bién xau ky ty va bién xau Ky tv ndy s& nhan gid tri [ toan bo noi
dung dong ky tu vira duge doc dé.
Vidul .
Néu ta c6 khai bao:
Var
m,n: integer;
r:real;
¢ : char;
s : string;

va gan:
m:=]0;
n:=20;
r:=9.51;
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c="A";
Thi 1énh:
Writeln(f,m,” “,r:4:2,” “,c,” *,n);

s€ ght vao tép f mét xau ky ty ¢6 dang:

109.51 A 20

Bay gid néu con trd tép f dang trd vao ddu dong vin ban trén:

Né&u doc dong nay bang Iénh:

ReadIn{fm,r.c,n);

ta s& duge két qua m,n,r,c nhu ban dau.

Néu 1a doc dong nay bang lénh:

Readin(f,s);

ta s& dugc xau s cd gia tri la:

s="109.51 A 20°

Mot diéu rdt chd ¢ 1a cdc phédn tr dir lidu thude cdc kiéu khic nhau, trir
kiéu String, duge ngan céch bdi it nhat mot dau cach (ky wr #32). Riéng dai
v6i mot phan tir dit liéu thuoc kiéu String ta chi nén ghi tron ven trén mot
dong. C6 nghia 1a lénh Read[ln] khéng phan biét dugec 2 muc dir liéu khéc
nhau néu ching déu ¢6 kiéu string.

Vidu2

Néu ta c6:

Var x,y: string;

x:="Thu Ha’;

y:="Chi Dung’;

Thi Iénh:

Writeln(f,x,” *,y);

s& ghi vao t&p mot dong van ban la:

Thu Ha Chi Dung

Bay gid n€u doc dong nay béng lénh:

Readln(f,x,y);

Thi két qua

x="Thu Ha Chi Dung’;

3y

y="";
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Mot cdch ban chat: Cic phdn tir ctia tép van ban 1 cdc ky ty va dugc 16
chirc thanh cdc dong. Cic dong ngan cdch bing céc ky ty hét dong, d6 1a cap
ky wr CR,LF (CR: Carriage Return: vé ddu dong, LF: Line Feed: chuyén
xudng dong ti€p theo. Ma ASCII ctia CR 1 13, cta LF 13 10).

Vidu 2 Iénh:

Writeln(f x); Writeln(f,y);

C6 thé thay bing mot lénh:

WriteIn(f,x #13.#10,y);

3. Mét s8 k¥ niing sir dung tép vin ban

Nhu cdch dat van dé ban ddu, t¢p van ban ¢6 vai trd nhir cong cu dé vao/ra
dif liéu cho nén c6 thé noi 1a 4t ca cic bai tap va nhat 1a cdc bai todn c6 dir
liéu thyc té& deu st dung tép vin ban dé chia dir lieu vao va dir liéu ra cla
chuong trinh.

Vi ly do trén, khong thé phan dang bai tap vé t¢p van ban giéng nhu khi ta
nghién cifu cic ki€u dit liéu ¢ cdu tric nhr mang, xau k¥ 1y, tap hop, ban
ghi... Mot 1an nita ¢6 thé nhan manh ring tép van ban chi thay thé cho viéc
nhdp dir li¢u bang tay tir ban phim va xem két qua trén man hinh.

Tir d6, vu di€m ndi bat cia viéc sir dung tép van ban 12 qué trinh vao/ra dir
liéu, khi df liéu 14t 16n, ta khong phai mat cong stic nhap dit liéu nhiéu ldn méi
khi chay kiém dinh chuong trinh. Dir li¢u vao dd duoc luu trén tép trén dia dé
chuong trinh sir dung cho méi mét ldn thyc hién. Dir liéu ra cho di rat dai
cting da dugce luu trén tép dé€ xem, sira, in 4n va sao cheép giita cdc may tinh...

Trong muc nay, ching ta sé dua ra mot vai kinh nghiém vé mait td chirc
chuong trinh c6 sit dung tép van ban lam cong cu vio/ra va coi dé 12 mot sO k¥
ning st dung tép vin ban.

3.1. Trudng hop 1: Input (ban phim), Output (t¢p van ban)
Miu 1:

const foup = 'tén_tép ra’;
Var f: text,
BEGIN
<Nhdp dit liéu tir ban phim cho cdc bién>;
Assign(f foup); Rewrite(f);
<Gidi quyét bai todn, xit I3 tinh todn trén céc bién>;
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<Ghi dit liéu két qud tix cde bién vao file f>;
Close(f},
END.
Vidu 5.3
Cap 506 (a,b) goi la cap s6 hoan thién néu téng cdc udc (khéac chinh né) clia

s6 ndy bang s6 Kia va nguogc lai. Vi du , cdc cip s6 sau 12 hoan thién:

(6.6), (28,28), (220,284), (1184,1210), (2620,2924),...

V1 ciic cép s6 hoan thién kha hi€m va cé nhiéu tinh chét quan trong nén
ngudi ta mudn 14p trinh tao sdn cdc cap 6 hoan thién dé tién st dung.

Hiay viét chuong trinh tao tép van ban cé tén A HOANTHIEN.DAT
chira cdc cdp s6 hoan thign phan biét ldy trong doan [p..q], p. q Ia cic s6
nguyén duong nhdp tir ban phim. Méi cap s6 hoan thién duge ghi trén mot
dong rieng biet. Riéng dong cudi cling cha tép ghi sd lugng cdc cap s6 hoin
thién tim durge.

Bai lam:

Program Bail;

Const fout ~ = "HOANTHIEN. DAT';
Var ' '
f text;
i,a,b,s,p,q,d: integer;
(* _______________________________________ *}
BEGIN
Repeat

Write(‘'p, g = ‘}; Readln(p,q}:
Until {p>0) and (p<q):
d:=0;
Assign(f, fout); Rewrite (f);
for a:=p to g do
begin
b:=0;
for i:=1 to a div 2 do
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if a mod i =,0 then b:= b + i;
5:=0; o
for 1i:=1 to b div 2 do
if bmod i = 0 then s:= s + i;
1f (s=a)and(a<=b) then
begin
Writeln(f,a,"' ',b);
inc{d);
end;
end;
Writeln(f,d);
Close (f);
END,

3.2. Trudmg hop 2: Input (tép van ban), Output (man hinh)
Mau 2:

const finp = 'tén_tép_vao’;
Var f: text;
BEGIN
Assign(f finp), Reser(f);
<Poc dit liéu t file f ra cdc bién>;
Close(f);

<Gidi quyét bai todn, xir Iy tink todn trén céc bién>;
<In dit liéu két qud Ién man hinh>;

END.
Vidu 5.4
Gia thiét trén dia d3 ¢6 file van ban “QLCB.DAT” luu trit mot danh ssch
khong qud 100 cén bs. Thong tin ctia mbi cén bd dugc ghi thanh mot bo di
liéu gom 3 dong, mdi dong Idn luot ghi: Ho dém, Tén, Luong cta cdn bo do.
Céc bo dif liéu cach nhau mot dong tréng (N&u soan thdo bing tay dé tao ra
€p QLCB.DAT ciing phai tuan theo nguyén tic dé).
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Hay viét chuong trinh hién thi 1én man hinh danh sdch cac cdn bo (gém ho

tén day du va luong) theo thit tir abe cia muc Tén.

Bai lam:

Program BaizZ;

Uses crt;
Const finp = '"QLCB.DAT';
Type NHANSU = Record

Hodem: String(201];

Ten : Stringl[9)];

Luong: Integer;

End;
var

CB : Array[l1..100]1 Of NHANSU;

n : Integer;

£ : text;
Procedure ReadFile;
var

i: integer;

Begin
Assign{f,finp); Reset(f);
n:= 0;
while not eof(f) do
begin
inci(n);

Readln(f,CB[n] .hodem) ;
Readin(f,CB[n].ten);
Readln(f,CB(n].luong);
Readln(f};
end;
Close(f);
End;




Procedure Sorting;

Var
Temp : NHANSU;
i,7 : integer;
Begin

For i:=2 to n do
For j:=n downto i do
if CB[j).Ten <« CB[j-1]}.Ten then
Begin
TemP:= CB[4];
CB[jl:= CB{i-1];
CB[j-1]:= Temp;
End;
End;
Procedure Listing;
var
i: integer;
Begin
Writeln(‘Danh sach CB sap xep theo abc cua ten la: ‘)
For i:=1 to n do Writeln(CB{i].Hodem, "’ ‘,CB[i].Ten);
Readln; |
End;
Begin
ReadFile;
Sorting;
Listing;
Readln;
End

3.3. Trudng hop 3: Input (tép van ban), Output (tép van ban)
MaAu 3: Vao, ra, xit ly doc lap

const finp = 'tén_tép vao’;
Joup ="tén_tép ra’;
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Var f: text;
BEGIN
Assign(ffinp); Reseit(f).
<Doc dit liéu tir file f ra cdc bién>:
Close(f);
Assign(f foup): Rewrite(f);
<Gidi quyét bai todn, xit 1y tinh todn trén cdc bién>;
<Ghi dit liéu két qua tr cde bién vao file f>,
Close(f);
END.

Vidu 5.5

Cho day n s6 nguyén al, a2,..., a3. (n <= 1000, ai <= 30000, i =1,2,...n)

Viét chuong trinh:
1) Sap xé&p day s6 trén theo thit tur ting ddn.
2) Tim cédc phan tir 1a s& nguyén 18 trong ddy da cho.

Dit liéu vao cho trong t€p vin béan ¢6 tén 1a DAYSO.INP, c6 noi dung

nhu sau:
- Dong 1 1a 1 s6 nguyén n.
- Dong 2 gom n s6 nguyén biéu dién céc phdn tir clia ddy s6 néi trén.
Dit tiéu ra ghi vao mét tép vin ban ¢é tén 1A DAYSO.OUT:
- Dong 1: chita ddy sd néi trén di dugc sip xé&p.

- Dong 2: giit nguyén thi ty trudc sau cla cic phén tir trong ddy s6 ban
dau (chua dugc sap x&p), d€ ghi vao tép cdc phdn tir 1a s6 nguyén 15, cac phin

tir khdc ghi vao tep ky tu X’

Vi du:
DAYSO.INP DAYSO.0UT
8 3561213296581
3128113656529 3xx13x 5 x 29
Bai lam: o

Program Baitap3;
Const
finp = 'Daysc.inp':;
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fout = 'Daysc.out';

maxn = 1000;
maxvalue = 10000;
Type
Arr = array[l..maxn] of integer;
var ’
f : text;
a : ATY;
n : integer;

Procedure Doc_Tep;

Var f: text; 1: integer;

Begin

Assign(f,finp); {$I-} Reset(f); {SI+}
If IoResult>0 Then

Begin Write('kKhong co file ', finp,' tren dia ');

Readln;: Halt;
End;
Readln(f,n);
For i1:=1 to n do read{f,ali]);
close({f);
End;

Procedure Sap_xepla: Arr);:
Var 1i,3j, k,tg : integer:;

Begin
for 1i:=1 to n-1 do
begin k:=1;

for j:=i+l to n do

if aljl<alk] then k:=7;

If k <» i Then

begin tg:= alij;
alil:=al(k];
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alkl:=tg;
end;
end;
For i:=1 to n do write{f,a{i]:5};
Writeln{f);

Function Nguyen_to({x: integer): Boolean;
Var d,Jj: integer;
Begin
d:=0;
for j:=1 to x div 2 do
if x mod 3 = 0 then d:=d + 1;
Nguyen_to:= {(d=1);
End;

Procedure Tim_nguyen_to;

Var 1: integer;

Begin
for 1:=1 to n do
If nguven_to{al[i]} then Write(f,a[i]:5)
Else Write(f, '*':5);

End;

Doc_tep;
Assign(f, fout); Rewrite(f):
Sap_xepla);
Tim_nguyen_to;
Close(f);
END.
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Méu 4: Vao, ra. xir 1y déng thoi

const finp ="tén_tép vao";
foup ="tén_tép ra’;

Var fl f2: text;

BEGIN ‘
Assign(fl finp); Reset(fl); ‘
Assign(f2 foup); Rewrite(f2), |
While Nt Eof(fl) do
Begin

<Poc dit liéu tix file {1 ra cdac bién>;
<Glai quyét bai toan, xit Iy tinh todn trén cdc bién>;
<Ghi dit liéu kér qud nv cde bién vao file f2>;
End,;
Close(f1); Close(f2):
END.

Vidu 5.6

Néu theo diing cii phap cha cau van thi phai viét ddu phdy réi méi viét
not ddu cach, tuong i vi€t dau chdm roi mdi viét mot ddu cach. Hay viét
huong trinh sodt va stra 18i chinh ta clla mot doan van xét vé phuong dién
d¢ ddu ngian cédch cdc thanh phan trong cau (d&u phay va ngan cdch giira
ac cau (dan cham).

Van ban bi 161 chita trong tép XULYVB.INP.

Van ban sau khi duge sira ghi vao tép XULYVB.OUT.

Chud y rang mot tir trong van ban gia thi€t khong bi ngit giita chimg dé
Kuong dong, ddu ngan cdich khong xudt hién & ddu dong va chuong trinh
<hong cin quan tam dén céc 161 chinh ta dang khdc ma khong dé cap dén
rong bai nay.

Vi du (D€ cho dé nhin, trong vi du ndy, mét s6 dau cdch duoc thay the
vang ky tu *):

XULYVB.INP

Cac kieu du lieu don gian trong Pascal la integer* real,**char,boolcan va

string®.*Cac kieu du lieu co cau truc ma ta da hoc la array®* **record* file* Kieu
string cung co the coi la kieu du lieu nua cau truc.

163



XULYVB.OUT

Cac kieu du lieu don gian trong Pascal la integer,*real,*char,*boolean va
string.*Cac kieu du lieu co cau truc ma ta da hoc la array,*record, *file. *Kieu

string cung co the coi la kieu du lieu nua cau truc.
Bai lam:

F_ Program BRaitap4:;

Const
finp = 'XULYVB.INP':;
fout = 'XULYVB.QUT' ;
space = o
phay = P
cham = Yo

Var f£1,f2 : text:
s : string;

Procedure Sua_loi_dau{dau:char);
Var i,k Byte;
Begin
i:=1; { Vi du dau la dau phay }
Repeat { Them 1 dau cach sau dau phay}
if s{i]=dau then insert (space,s,i+1):
ie=1i+1; '
Until i>= length(s);
Repeat { Xca cac dau cach truoc dau phay }
k:= pos(space+dau, s) :
If k >0 Then Delete(s,k,1):
Until k=0;
Repeat { xoa dau cach thua sau day phay }
k:= pos {dau+space+space, s) ;
If kX > 0 Then Delete(s,k+1,1};
Until k=0; |
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End;
BEGIN
Assign{fl,finp}); Reset{fl);
Assign(f2, fout); Rewrite(f2};
While not EQOF(fl) do
Begin
Readln({fl, s} ;
Sua_1loi_dau{phay):
Sua_loi_dau({cham):
Writeln(f2,s};
End;
Close{fl); Close(f2);
END.

4. Cau hoi va bai tap

Bai 5.1

Viét chuong trinh trong d6 ¢6 cdc ham sau day:

+ Isprime(n): Cho k&t qua True néu n la s6 nguyén t6 va cho False néu n
khong phai s6 nguyén to.

+ Ham ListPrime(n): Liét ké cdc sd nguyén td tlr 2 dén n.

Ap dung cdc ham néi trén, chuong trinh cén liét ké cdc s6 nguyén 13 trong
doan [2..N].

Dit ligu vio cho trong file vin ban “LIST_N.INP”, méi dong ghi mét s
nguyén N <= 10000.

Tuong img v&i mbi dong cua file dif liéu vao, ddy cdc s6 nguyén to tim
dugc theo yéu cidu dau bai ghi trén mot dong riéng biét coa file dit liéu ra la
mot file van ban ¢6 tén 1a “ PRIMES.OUT”.

Bai 5.2

Gia st mbi cdn bod ¢ cdc thong tin sau: Ho dém, Tén, Tudi.

Hay viét chuong trinh sir dung mot file van ban hodc file dinh kiéu cé tén
12 “QLNS.DAT” dé luu thong tin vé cdc can bo. Chuong trinh tao ra mot menu
gom cdc chifc nang sau day:
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+ Hién th thong tin vé cdc cdn b 1én man hinh.

+ Hién thi 1én man hinh ho tén day dit vi téi cia cic cdn bo cé cling tén S
(5 nhap tir ban phim).

+ Thodt khot chuong trinh.

Bai 5.3 _

Cho 1¢p van bin ¢é tén 1a MESSAGE.INP ghi ndi dung cua mét i liew.
Gia thi¢t rang: Giita 2 cau chi ngan cich bai mot ddu cham va céce tir frong cau
chi ngan cdch bang ddu wing (dau cich) hodc dau phay.

Moi dong chira khong qud 200 ky tu va ¢6 khong qua 100 dong trong tép.
Tep MESSAGE.INP chi chifa van ban don thuan (khéng bao gém cdc hinh vé
hay bic¢u bing).

Vi€t chuong trinh doc (&p van ban néi trén vi ta0 t€p van ban MESSAGE.QUT
dé ght cdc thong tin sau day:

[) Dong 1 ghi s6 lwgng céc tir ¢6 trong 1€p message.inp.

2) Dong 2 ghi lai mét cau ¢6 nhiéu tir nhat trong 1¢p message.inp.

Vi du | | |

MESSAGE.INP

Children need a good care.

Without any explanation, everybody knows that children need a good care,
In another way. all the people should take much care of children.

MESSAGE.OUT "

28

In another way, all the people should take much care of children.

Bai 5.4

Cho mot tép van ban cé tén NUMBERS.INP ¢6 néi dung:

- Dong 1 chia 1 s6 nguyén n (n <={00).

- Dong 2 chita day n s nguyén duong a, a,... a

(a, <=1000,1=12.. n)

Vi€t chuong trinh doc t¢p NUMBERS.INP va:

1) Tim mot phan tir 16n nhat trong ddy s6 d3 cho.

2) Tim udc s6 chung 16n nhat cia day s noi trén.

Keét qua tim duoe in 1én man hinh,
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Vi du:

DAYSO.INP Ket quéd in Ién
man hinh
10 Max = 594
300 84 90 192 438 198 594 96 234 564 USCLN=6

Bai 5.5

Cédc cong cu tryc quan cla cdc phén mém quan tri co sd dit lieu nhu
Access, Visual Fox, Visual Basic khong ¢6 kha nang xir 1§ chi tiét dir licu
dang chudi kv ty v can cd su can thiép cla [ap trinh.

Vi du cén phai liét ké danh sich cic sinh vién ¢ tén la "Nguyen®*Chi*Dung”
(ky hiéu * thay cho diu cach dé dé quan sat trong dé bai). Khi dé cde phan mém
trén s€ bo qua cdc sinh vién "**Nguyen*Chi* Dung*", "*Nguyen**Chi***Dung"...
miic dit ho déu 13 cdce sinh vién dang duge quan tam.

Su can thiép cua chuong trinh & day 14 lam chudn hod ho tén cla cdc sinh
vién sao cho khong ¢6 cdc ddu cdch & ddu. khong cé quéa 1 ddu cdch giira ho.
dém va tén,

Gia sir trén dia da cho tép DSSV.TXT mdi dong chira ho tén cua mot sinh
vién. Hay viét chuong trinh Pascal tao tép DSSV2.TXT ghi lai ho tén clia sinh
vién d6 nhung cdc ho tén nay di duge chuan hod.

IL TEP PINH KIEU

1. Pinh nghia tép dinh kiéu

1.1. So lurge ve khai niém tép

Tép (file) 14 mot don vi thong tin luu trif trén bd nhd ngoai, vi du nhu dia
tir. Né6i cach khéac, moi chuong trinh, dit liéu, s& lieu déu dugc ghi trén dia dudi
dang mot tép.

Viéc t6 chifc luu trit tép & muc thap hon (myc vat ly) duge hé diéu hanh
dam nhéan. & mitc ing dung (mifc giao dién), ngudi sit dung chi can quan tam
dén nguyeén tdc truy xudt tép ma khong cdn quan tam dén viéc hé diéu hanh
truy xudt thong tin twong ing nhu thé nao trén dia. :

Tep duge dac trumg boi cdc yéu t6: tén, kich thude, cic thude tinh truy
nhap (doc, ght, dn...), cic thudc tinh Iuu trir (ngay, thdi gian,...).
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Dudi quan di€m ctia he diéu hanh, 1&p gém 2 loai: t¢ép chuong trinh va tep
dir lieu. Duéi quan diém chia mot hé quan tri co sd dir ligu, tep dix liéu dugc
hiéu theo quan niém ciia 19 thuyét v& cdc mé hinh di ligu va cling dugc phan
thanh mot s6 loai. N6i chung, trén nén ciia h¢ diéu hanh, céc chuong trinh ing
dung 1i€p tuc dua ra cdc phan loai vé t€p & mirc nhin nhan cla né (mdc khung
nhin - view),

Dudi quan diém lap trinh, tép 13 mot kiu dir liéu c6 cau tric biéu dién dir
liéu luu trén dia. Diy liu trén tép dugc truy xudt thong qua tén bign tep va tén
tep cung vdi quy tic sit dung cdc lénh doc/ghi dif liéu trén tep. Cic lénh nay
dugcquycﬁnhbéingénngﬁlaptﬁnhdangsﬁdung

1.2. Pinh nghia tép dinh kiéu

Tep dinh ki€u 13 mét ki€u dir liéu o6 c4u tric bidu thi mot day 6 thif nr cac
phén & ¢6 cling mot kidu dit ligu va duoc v trit trén dia dudi dang mét ép.

2. Khai bao bién tép dinh kiéu

Var

tén bién_tép: FILE OF Kidu phin ti;

Vidy l

Teép f ma mbi phan tir 4 céc s6 nguyeén va t¢p g moi phan tir 1a cdc ky tur:

vVar

f: File of integer;
g: File of char;
Vidu 2

Tep f ma méi phén tir 1a mot diém trong mat phéng c6 toa d¢ x,y

Type
PointType = Record
X, ¥: real;
End;
Var

f: File of PointType;
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Vidu 3:
Tép f, moi phdn tir ghi théng tin vé mot sinh vién, bao gém: ho tén, gidi
tinh, ngay sinh.

Type
Sinhvien = Record
hoten: string(30];
giocitinh: Boolean;
namsinh: integer;
End;

var

f: File of Sinhvien;

3. Cach sir dung tép dinh kiéu

Tep dinh kiéu vi mang mot chiéu tuong tu nhau vé sy biéu dién day cic
phén tir cing loai va ¢6 thit tu.

C6 3 diém khic nhau co ban giifa tép va mang mot chiéu:

* Mang chi t6n tai trong bd nhé con tép t4n tai trén dia. Vay tép khong bi
mdt di khi tit mdy tinh.

* Tir d6, pham vi biéu dién cla ming r4t han hep, phu thudc vio dung
Iugng bo nh¢ trong cha mdy tinh. Pham vi bi€u dién cta tép hdu nhu khong
han ché, phu thuéc vao dung lugng con tréng trén dia tir va kha nang truy xuat
dia chi cao clia h¢ diéu hanh ciling nhu cha chuong trinh dich dang sir dung.

® Viéc truy nhép t6i cdc phdn tlr cha tép khdc véi mang. Cu thé, céc lénh
m& tép dé doc/ghi duge tém tit nhu bén dudi.

Chd ¥ rang, khéc vdi tép van ban, tép dinh kiéu sau khi m& ¢6 thé vira thuc
hién 1¢nh doc, vira thuc hién 1énh ghi. Ngoai ra 1énh doc/ ghi dit lieu d6i véi
tép dinh kiéu chi gém 2 lénh read va write (khong c6 readln va writeln). Vi
twong ty nhu mang nén ngoai ham EOF, tép dinh kidu con ¢é theém cic ham dé
xéc dinh vi tri cha cdc phdn tir trong tép. Tep dinh kiéu khong cé ham EOLN,
SeckEoln, SeekEof, Append nhu d6i véi tép van ban. '

De tien tim hi€u cdc van dé ti€p theo, ta sit dung bién tép sau day:

f: FILE OF DataType;
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{Gia str DataType [a mot kiéu dit ligu da dinh nghia trude do}

3.1. Mo tép dinh kiéu

M& tép gém 2 lénh:

Gdn tén tp cho bién tép: Assign(f, tén_tép);

Sau d6. ding mot trong 2 lénh m& tép:.

Reset(N): dé md tép da c6 trén dia.

Rewrite(f):; dé tao ra tép mdi hoan toin,

Vigc x1r 1y 161 khi mé tép bing lénh Reset gidng nhu déi vdi tép van ban.

3.2. Doc / ghi tép dinh kiéu

C6 mot doi tugng dac biét goi 1i con trd tép. Con trd tep ludn ludn tro vae
mot vi tri cia mdt phén tir nao d6 trong tép, vj tri nay goi 1a vi tri hién tai.

Dé ghi maot phén tir dir li€u chira trong bién item kiéu DataType vao vi tri
hién tai cia tép, ta diing lénh:

Write(f.item);

Bé doc mot phan tir dir lieu & vi tri hien tai clia tep ra bién item kiéu
DataType, ta ding lénh:

Read({ item);

3.3. Cac ham va thii tuc hd trg doc ghi tép dinh kiéu

Ham EOF(f) kiéu Boolean (end of file). Ham ¢6 gid tri TRUE khi con tro
t€p da chi vao sau phdn tir cusi cing cla t¢p. Ham ¢6 gid tri bang FALSE
trong truong hgp nguge lai.

Ham FileSize(f) cho biét téng s& phéan tir hién c6 trong tép.

Ham FilePos(f) cho biét con trd t&p dang trd vio vl tri cha phén tir thif bao
nhi¢u trong t¢p.

Thu tuc SEEK(f.n) 6 tac dung dinh vi con trd tép dén vi tri thit n cua tép dé
sdn sang cho phép doc/ght dit ligu & vi tri thir n+ 1. Trong d6 0 <= n <= FileSize(f).

Vidu 1: DBe thém mat phén tir vao cudi tép f tir bi€n ltem, ta ding cic lénh:

Seek(f, FileSize(f)); Write(f,item):

Vi du 2: Cic lénh sau day:

Seek(f,0); Write(f item);

s€ ghi gid tri clia item d& 1én gid tri clia phan tir thit | ca tép.
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3.4. Dong tép

Cing gidng nhu (€p van ban, sau khi két thic thao tic trén tép, cin phdi ¢6
lénh déng t¢p bang lénh:

Close(f);

3.5. X6a va doi tén tép _

Cdc 1¢nh x6a vi d6i tén @p sit dung d6i véi tép bat k.

Dé x6a tép ¢6 tén chita trong bién fname:

Assign(f,fname}; ERASE(f):

De doi tén €p ma tén chira trong fname thinh tén mdi chita trong bién fnew:

Assign(f.fname); RENAME(f.fnew):

4. Vi dy viéc sir dung tép dinh kiéu

Nhu da dét van de & ddu chuong, dif liu kicu tép dinh kiéu thich hop cho
vige luu trif va xir 1y cdc mdu tin (cdc ban ghi cing ki€u). Va. néi chung. cic
bai todn nay cé gang mo phong cic chiic nang co ban clia mot hé qudn tri co
sO dif ligu, nhu nhap dir liéu, tim kiém, thang ké.... (Xem bai todn quan Iy mit
hang dudi day). N6i rieng, mét s& bai todn todn hoc don thuin ciing ¢6 thé can
t6i tép dinh ki€u. Nhimng bai todn loai niy ta khong xét & day.

Bai toan quan Iy mat hang:

Vi€t chuong trinh quin 1y cic mat hang theo cic yéu ciu sau day:

Théng tin vé mdi mot mat hang bao gom:

+ M3 hang (12 mét day khong qué 5 ky tu).

+ Loai hiang (1a mot trong cdc gid tri 1,2,3,4).

+ S6 lugng (la mot gia tri nguyén duong).

+ Don gid (12 mot gid tri thap phan, 18y chinh x4c dén phin tram).

Chuong trinh phéi tao ra mét menu gém céc chitc ning:

[. Nhap thém mot mat hang mdi vio cudi mot file dinh kiéu cé n la
MATHANG.DAT.

2. Tim ki€m mot mat hang theo ma hang.

3. In ra man hinh danh sdch cic mit hang gom ma hang va gid tri tuong tng.

4. Tinh tong 56 lugng va tdng gié tri ciia mot mat hang thuoc mot loai ndo dé.

5. Két thic chuong trinh.
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Bai lam:

Program QLHANG;

uses crt;
Const
fname = ' MATHANG.DAT® ;
type
mathang=record
mah : string(5];
loaih : bvte;
sl : integer;
dg : real;
end;
var
f : File of MATHANG;
h : mathang;
chon : byte;
Procedure Nhapmothang{Var h: Mathang);
Begin
Wwith h do
Begin
Write{'ma hang: '); Readln(mah);
Write{'loal hang: '); Readln{loaih);
Wwrite('so luong: '); Readln(sl);
Write('don gia: '); Readln(dg);
End;
End;
Procedure Nhaphang;
Begin

Nhapmothang (h) ;
Seek{f,FileSize(f));

Write(f,h);
Writeln{'Nhap xong...'}); Readln;
End;
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Procedure TimHang;
Var Found: Boolean;
ma: string([5];
Begin
Write('Nhap ma hang can tinmi: '); Readln(ma);
Found:= False;
While Not Eof {f) and Not Found do
Begin
Read (f,h)};
If h.mah=ma then Found:= True;
End;
If Not Found Then Writeln{'Khong co mat hang can tim')
Else Writeln('Co mat hang can tim');
Readln;
End;

Procedure DShang;
Begin
While not Ecf({f) do
Begin
Read(f,h);
with h do Writeln{mah,' ',sl*dg:10:2);
End;
Readln;
End;

Procedure Thongke;
vVar

loai: byte;

t: longint;

S: real;
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Begin

Write('Nhap leoai hang can thong ke:

t:=0; s5:=0;

While not Eof{f) do

Begin
Read{f, h);
with h do

1if loaih=1locai then

begin

t:= £t + s5l;
s:= 8 + sl*dg:

end;
End;

Writeln{'Tong so luong mat hang la ",t});

Writeln('Tong gia tri cac mat hang la *,s:10:2);

Readln;
End;
BEGIN

Assign(f, fname) ;

{$T-1}
Reset (T} ;
{SI+}

If ToResult>0 Then Rewrite(f);

Repeat
Clrscr;
Seek (f,0);

Writeln{'1l.
Writeln('2.
Writeln({'3.
Writeln({'4.
Writeln{'S.

Nhap mat hang moi');

Tim mat hang theo ma hang');
Danh sach mat hang'};

Thong ke theo loai hang'};
Thoat khoi chuong trinh'};
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Readln{chon) ;
Case chon of
1: Nhaphang;
2: Timhang;
3: Dshang;
4: Thongke;
End;
Until chon=5;
Close(f);
Writeln{'Tam biet!");
END,

5. Cau héi va bai tap

Bdi 5.6

Phan biét t&p dinh kiéu va t&p van ban vé cich sir dung?

Bai 5.7

So sanh t¢p dinh ki€u v6i méang mot chiéu?

Bai 5.8

Viet chuong trinh tao t€p dinh kiéu, méi phan tir I3 mot ban ghi bidu dién
thong tin cha mét hoc sinh gém:

- Hotén

- Nam sinh

- Lop

- XL hanh kiém

- XL van hog

Chuong trinh 1am nhiém vu quan 1y mét danh sdch hoc sinh théng qua
menu sau day:

Menu quan 1y hoc sinh:

1. Nhap hoc sinh méi.

2. Xem danh sdch.

3. Tim xem theo tén hoc sinh .

4. Thoit khéi chuong trinh.
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Bai 5.9.
Viét chuong trinh quan 1y sich trong mot thu vién thong qua menu dudi

day. Biét rang thong tin cha mot sich gom:

ban
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- Tén séch

- Tac gia

- Nam xuét ban

- Nha xuat ban

Menu quan 1y sdch:

1. Nhép cdc sach.

2. Xem danh muc sich.

3. Tim sdch theo tén tic gia.

4. Tim séch theo tén gan ding cia sich.

5. Thoat khoi chuong trinh.

Yéu cau chuong trinh sir dung tép dinh ki€u, mdi phén tir clia tép 1a mét
ghi mo ta thong tin cho mét cudn sich.

Giai thich chi ti€t muc 4: Gia sif ¢ 5 quyén séch:
1 - lap trinh pascal,

2 - huong dan lap trinh pascal,

3 -lap trinh C,

4 - huong dan lap trinh C,

5 - huong dan thiet ke website.

Khi dé:
Néu nhap tén sich [a K&t qua tim thdy cdc quyén sich
huong dan 2.4.5
pascal 1,2
C 3,4
huong dan C 4
thiet ke 5




Phu luc 1

PO PHUC TAP CUA THUAT TOAN

Thudt todn con c6 mor tinh chdt quan trong dé 16 tinh hiéu gud. Tuv nhién
viee danh gid nghiém tic hicu qud ciia thudt 1odn lién quan dén sy ddanh glad
do phitc 1ap ciia thudt todn. Ching ta sé budc déu tim hidu k§ hon vé cde van
dé nay.

I. TINH HIEU QUA CUA THUAT TOAN

Mot thuat todn cé tinh hiéu qua. hi€u mét cach don gidn, 13 mot thuat 1odn
thuc hién nhanh, ton {t thoi gian.

Khi cai dit thuat todn bang mot ngon ngir lap trinh cy thé, tinh hiéu qud
cua thuat todn con duge xem xét trén goc do vé cu tric dir ligu va dung
lugng bo nhd clia mdy tinh phai cap phat dé luu trit cdc dir liéu ma thuat todn
do1 hoi. Tuy nhién, hiéu sudt thdi gian cia thuat todn thuong duge xem 1a
quan trong hon. '

DE do dugce higu qua clia thuat todn ching ta cdn tim hiéu them vé do phtic
tap cua thuét todn.

Khi néi mot thudt todn thuc hién nhanh, t6n it thdi gian, ta ¢6 thé hiéu la;
50 vOi thuat todn khic cling gidi quyét bai toan dang xét thi thuat todn ciia ta
t6n it phép tinh hon (t6n it {énh hon). -

Vidy 1.11: So sdnh hiéu qua ciia 2 thuat todn duéi day dé tinh gid tri
ham S(x,n):

S(x.n) =1 +x+x*+... + X"( n 12 s nguyén duong du 16n, x 1a s6 thyc)

1. Thuat toan 1

‘Thudt todn | gid thiét sir dung mot ham c6 sdn LT(a,m) Ia ham cho k&t qua

m

clia a".
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Algorithm ChuoiSo.
Function Tinh gi4 tri biéu thic 1 + X + x> + ... + X"
Inpur  $6 nguyén n > 0, s@ thuc x
Output SN =1+x+x*+... +x"
Formar S(x,n)
Method

1. Khai tao S =1;

2. For i=1 to n lam viéc sau day

3. Thém LT(x,i) vao S;

4. Return S;
End ChuoiSo.

2. Thuat toan 2

—

Algorithm ChuoiSo.
Function Tinh gid tri biéu thic 1 +x + x>+ ... + x"
Input  s6 nguyén n > 0, s6 thuc x.
Output S(x.p)=1+x+x*+ .. +x"
Format S(x,n)
Method
1. Khéi tao S =1;
2. Khaitao T =x;
3. For i=1 to n lam cdc budc sau day
4. a)Thém T vao S;
5. b) Nhan T véi x;
6. Return §;
£nd ChuoiSo.

Nhan xét: Ham LT(a,m) khi dugc goi ra dé sir dung sé thuc hién m phép

nhan. Ta s& so sanh s6 phép nhan ma timg thudt todn trén phai thuc hién.
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Trong thuét todn 1, cau lénh s& 3 va 4 thyc hién n 14n goi sir dung ham LT(x,i).
Lan 1 dung | phép nhan.
Lan 2 diing 2 phép nhén.

Lan n diing n phép nhan.



Vay tong s6 phép nhan 1a n*(n+1)/2.

Trong thuat todn 2, dé nhan thdy cic cau lénh 3,4.5 yéu cdu méy tinh thye
hién n phép nhan.

Nhu vay thuat toin 2 hiéu qua hon thuat todn 1 vi thuat todn 2 yéu cau
thuc hign it phép nhan hon, do d6 thoi gian thuc hién thudt todn 2 chic chén it
hon thoi gian thuc hién thuat todn 1. '

I1. PO PHUC TAP CUA THUAT TOAN

1. Khai niém vé do tang cla ham

Khdi niém vé do tang clia ham d4 duge diing trong todn hoc gdn mot thé
ky nay. Trong tin hoc, do ting clia ham f(x) dung dé phan tich do phiic tap
thudt todn. Nha todn hoc ngudi Ditc tén 12 Paul Bachmann 13 ngudi dau tién
dua ra khdi niém vé d6 tang cua him nam 1892. Mt nhi todn hoc ngudi Dic
khdc tén 1a Edmund Landau da dua ra k¥ hiéu big-O (ufc 1a ky phip O Ién) dé
chi d6 tang clia ham. Sau day 12 dinh nghia big-O (d6 tiang ciia ham):

Cho fix) va g(x) la hai ham s6'tiv tdp cdc s6 nguyén hodc s6 thite dén tdp
cde 56 thiee. Ta ndi rang do tang ciia fix) la ham g(x) néu ton tai hai héng s6'C
va k sao cho: :

[Jix} ] <C ] glx) ] voi moi x > k. (%)

Vé mdt ky hiéu: do wing ciia fix) la g(x) duoc ky hidu la:

fix) = Ofg(x))

Trong tin hoc, khi phan tich d¢ phitc tap thudt todn, néu ta tim dupe fix) =
Of(g(x)) ta thieomg néi rang "f(x) cé bdc g(x) " va ta sé sit dung cdch goi nay.
Ngoai ra, trong tin hoc, cdc ham duge xem xét chi nhan gid tri duong nén khi
khong nhim lin, ta s& bo dau gi4 tri tuyét doi trong quan hé (*) & trén.

Vidul:

Ching minh rang f(x) = x> + 2x + 1 ¢6 bac g(x) = x%

Giat:

VIO <x®+2x + 1 <x?+2x*+ x? = 4x% v6i moi x > 1. tir d6. theo dinh
nghia big-O ta chon C = 4, k=1 va g(x) = x? thi ta duge f(x) = O(x?) (diéu phéi
ching minh).
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Chi ¥: Theo chimg minh trén ta ¢6 thé chon g(x)= 4x* khi d6 ta s& chon
C=1 va k = 1. Nhung vé mat quy udc, khi ding khdi niém big-O, ham g(x)
trong quan hé f(x) 12 O(g(x)) dugc chon phai 12 ham nhoé nhat ¢6 thé duge va
16t nhat 12 cdc ham so cap, vi du nhy x, X%, log,X,...

Vidu 2:

Chitng minh ring f(x) = a,x" + a, X"+ ... + a)X + a, v6i &, la cdc s6 thuc
(1=0.1..... n) cé bac g(x) = O(x").

Gidi:

Diing bit dang thifc tam gidc, néu x > 1 ta ¢é:

bg(x)l=1lax"+a,,x"" + .. +ax+al

< la X"+ la,  Ix*' + ... -+ aylx + lag)
=x"(la} + la, |/ x+ ... +lal/x"" +la,) / x")
< x" (o) + la,,l + ..+l + lagl )

Diéu nay chiing to rang:

If(x)} < C x" véi moi x > k=1

O day C=la ) + la, | + ... + la i + la,|. TUr d6, theo dinh nghia big-O ta suy
ra f(x) = O(x") (diéu phai chitng minh).

2. Bo phirc tap thuat toan

Do phitc tap ctia mot thuat todn s& ddnh gid mot cach cu thé hiéu qua cla
thuat toin dé.

Su phan tich bd nhé cla méy tinh lién quan dén dé phiic tap khong gian
cha thuat todn. Sy phan tich thdi gian cén thi€t d€ mdy tinh giai mot bai todn
lién quan dén do phuc tap thoi gian cla thugt todn.

Do phic tap khong gian clia thuat todn lién quan dén ciu tric dif li¢u cla
ngdn ngit lap trinh dang duge st dung va cdch cai dat cau tric dir lieu do.
Chiing ta khong xem xét dén cdu tric dit li¢u & day, vi vay, viéc danh gia thuat
todn (do phirc tap thuft todn) duge xem xét vé do phiic tap thoi gian.

Th&i gian thye hién mot thudt todn chiu anh hudng cita nhiéu yéu 16.
Puong nhién mot yéu t8 trong 46 1a kich thude dir liéu vao. Vi dy, trong thuat
todn tinh S 12 téng chia c4c binh phuong clia n s6 ty nhién dau tién thi thoi gian
cin thiét dé cong din céc s6 hang i? (i =1,2,..., n) vdo tdng S chic chin phu
thudc vao gia tri ddu vao n. Nhu vay, thot gian thue hién T ciia mot thudt toan
phdi duge biéu dién nhie la ham T(n) ciia dg Ion dit liéu vao n.
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Cic kiéu lénh (instruction) va van toc cha mdy tinh thuc hién nhitng 1énh
dé cling anh huong dén thoi gian thuc hién. tuy nhién, nhitng yéu 16 nay phu
thugc vao may tinh dang dugc sir dung, vi vay chiing ta khong thé biéu dién
gi4 tri cha T(n) mét cach ddy da bang cic don vi thdi gian, ching han nhu
giay. Thay vao 46, T(n) sé€ dwoc tinh gan diing niue la s6 cde 1énh (instruction)
duge thuce hién., ‘

Mot yé&u t6 khac cé anh huang dén thoi gian tinh todn la chat lugng cia
chuong trinh do bd dich tao ra. Khéng phdi tat cic cdc bo dich déu tao ra
nhitng chuong trinh ¢é hiéu sudt nhu nhau, tir d6 suy ra ring T(n) khong thé
duge tinh nhu 12 s& cdc chi thi may (machine instructions). Vi vdy, T(n) sé
dicoe tinh nine la 36 1an thiee hién ede 1énh trong thudt todn (hay trong chicong
trinh cai dar thudr rodan do).

Bay gid ta s& tinh ham T(n) cho mot s& thuat todn.

Dé phite tap ciia mot thudt todn chinh la bac (hay d¢ tang) cia ham T(n).

Vi du 1.12: Thuat todn tinh gia tri trung binh

Algorithm Average.
Function Nhap n s6 va tinh gid tri trung binh cta ching.
Inpt n>0vanso
Output Mean = gia tri trung binh cia n s8 dugc nhap.
Format Mean = Average(a,,a,,...,a,)
Method
{. Nhap n;
2. Khoi tao S =0;
3. Khéi tao i =0;
4. While 1 <= n lam cac budc sau day:
5. a) Doc a;
6. b) Thém a vao S;
7. c¢)Tangithém I;
8. Tinh Mean = S/n;
End Average.
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Céc knh 1, 2 va 3 dugce thyc hién mét lan. Cic Knh 5, 6 vi 7 tao ra than
cla vong 1ap duoc thue hién méi lénh n lan, va Jénh 4 ki€m tra sy lap lai, dugc
thyc hién n+1 lan, boi phai them mat 1an kiém tra bd sung d€ xem bién i di
VUOt qua gid tri n hay chua. Sau khi két thic vong 1ap, lénh 8 duge thuc hién
mét [an.

Lénh 86 lan thuc hién

I 1

2 I

3 1

4 n+l

5 n

6 n

7 n

8 1

Tong cong dn+5

Thai gian thuc hién thuat todn nay la:
T(n)=4n+35
Ta c6:

4n+5 < 4n + n = S5n v6i moi n >=5.

Vay theo dinh nghia big-O, chon C=5,k =1, g(n) = n ta c6:

T(n) = O(n).

Ta néi rang thuit todn tinh g1 tri trung binh cfia n s6 cé d6 phiic tap bac n.

Nhan xét: Thoi gian tinh todn nhu & vi du 1.12 chi phu thudc vao kich
thude dir liéu ddu vao. Trong nhiéu van dé khic, thoi gian tinh todn con phu
thude vdo thit ty céc muc ctia dip [iéu ddu vao. Vi dy thoi gian sap x&p mot day
céc s6 nguyén da dugc sap x&p gdn hét s& nhanh hon thai gian sip x&p mot
ddy céc s6 nguyen duogc sép xép theo thi tu ngugc lai. Chiing ta c6 thé do dugc
T trong trudng hop t6i nhdt, tét nhét, hoic chiing ta ¢6 thé tinh duge gia tri
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trung binh cta T trong tat ca cac trudng hgp c6 thé ¢, Céch theo trudng hop
t6t nhat thudng khong cung cdp nhiéu thong tin 1dm, con cich tinh gid tri trung
binh thudng khé xac dinh hon 1a cach theo trudng hop xdu nhat. Vi vay, T(n)
thudng dugc tinh nhu 1a sy thyc hién thuat todn trong trudng hop x&u nhat cha
dir liéu vao. Ta xét vi du sau day:

Vi du 1.13: Thuat toin sap x&p thir tu klcu chon lya (Selection Sort)

Algorithm Selection_Sort.
Function Sap X€p n s6 a,.8,,....4, theo thi¥ (y tang dan.
Inpt n>0vansoa,a...a,
Outpul  a,,a,,...,a, dugc sap x€p tang dan.
Format Sort(ag,a,,....a,
Method
1. For i=1 to n-1 lam cac budc sau:
(* Chon phén tir nhd nhat trong day 4, .., a,*)
2. a Gingiamichok;
3. b. Gan gid tri a, cho min,
4. c.Forj=1i+]tonlam cidc budc sau:
5. Ifa,<min (*tim ra phan tr nhé hon*) Then
6 1, Gan gia tri j vao k;
7 ii. Gén gid tri a; vao min;
8. d. If i<>k (*phdn tir nhod nhat khong & dau day) Then
(*Chuyén phéan tlr nho nhat nay vé ddu day*)
9. i. Gan gid tri a; vao a, ;

10.  ii. Gdn gid tri min vao a, ;
End Selection_Sort.

Trudng hop x4u nhét: Ban ddu diy a,.a,,...,a, "bi" sdp x&p giam dan. Khi
d6, 1énh 5 thuc hién bao nhiéu 1an thi cdc 1énh 6 va 7 thuc hién by nhiéu lan
(do diéu kién sau if ciia 5 luén diing). Tuong ty nhu thé, s6 lan thuc hién cic
1énh 9 va 10 béng s6 lan thuc hién lénh 8.

Lénh 1 duge thue hién n 1an (i chay tir | dén n, gid tri 1 = n lam k€t thic
vong lap). Cic lénh 2, 3, 8 (do d6 ca 9 va 10) thuc hién n - | 14n trong vong lap
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for i. Khi di vdo vong lép for i lan thif nhat: 1énh 4 thuc hién n lan, 1énh 5 (do
dé ca 6 va 7) thuc hién n - 1 lan. Khi di vao vong [ap for i lan thit hai: 1énh 4
thuc hién n - 1 14n, cic 1énh 5, 6, 7 thuc hién n - 2 1an,... Nhu viy I€nh 4 thuc
hienténg cong lan+ (n- 1)+ ..+ 2 =(n{n + 1)/2) - | ldn, cdc lénh 5, 6, 7 mdi
lénh thuc hién (n - 1)+ (n - 2) + ... + 1 =n(n - 1)/2 lan. Vay thoi gian_tﬁng
cong cua thudt todn trén la:

Ty =n+5%n-DH+mn+ 1)/2)-1+ 3(n(n - 1)/2)

=2n"+4n-3

Bai vi n < n° vdi moi n >=0 nén ta cé:

2t +4n-5<2n’ +4n° = 6n° védimoin >=0

Viy theo dinh nghia big-O, chon C =6,k =0, 1a ¢é:

T(n)= O(n)

Viy thuat todn sip xép kiéu chon truc tiép ¢ do phiic tap bac n’.

Nhan xét: Néu hai thuat todn cling giai quy&t moét bai todn cé do phic tap
khidc nhau, thuit todn ¢é bac thap hon thudng duge wu tién hon. Vi du néu
thuat todn 1 ¢é thoi gian tinh T {(n) = O(n), thuat todn 2 cé thoi gian tinh T,(n)
= (n?) thi thudt todn | duge xem 1A 16t hon thudt todn 2, boi vi né sé thuc hién
hiéu qua hon d6i vai gid tri idn cua dif lieu vao n. Tuy nhién khi dit liéu vao n
du nho. 6 thé thuit todn cé bic nhd hon s& kém hiéu qua hon thuét todn ¢
bac cao hon. Viduy T,(n) = 10n con T, = 0.1 Vi 10n > 0.1n° v6i n < 100 nén
trong trudng hop nay, thuat todn tng véi O(n) lai khéng hiéu qua bing thuat
todn O(n”). Nhung khi n > 100 thi thuat todn véi do phic tap O(n) rd rang lai
hiéu qua hon thuat todn cé do phirc tap O(n®), va, khi n di I6n thi tinh hiéu qua
cla thudt todn | cang rd rét. Ching ta xem xét tiép hai vi du sau day:

Vi du 1.14: Thuat todn tim ki€m tuyén tinh (Linear searching)

Algorithm Linear_Searching.

Function Tim phdn ti x trong day a,,a,,....a,

Input S8 nguyén n, s6 thyc X, diy n 56 thuc a,,a,,....,a,

Outprt Bién boolean Found va bién nguyén k (Found = True néu tim thay x.
tai vi tri a,, Found = False néu khong tim thay x).

Format Linear_Searching(a,,a,,....,a,, X, Found, k);

Method
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1. Khéi gén Found = False:
2. Khoi gink = 1;
3. While (k <= n) and Not Found iam cic budc sau:
4. Ifa, = x then
5. Ghi nhan Found = True
6. Else Ting k thém 1:
End Linear_Searching.

|
Truong hop xau nhit 13 trudng hop khong ¢é x trong day (a,) da cho. Thoi
gian tinh T, (n) cho thuat todn tim kiém tuyén tinh 13 nhu sau:

Lénh S5 lan thuc hién |
I 1

(=2 N L, N =N R OV Y
=3

Tong cong - 3n+3

Vay Ti(n) = 3n + n hay T,(n) = O(n).

bdi vi 3n+3 < 4n véi moi n < 3.

Néu ddy (a,) di duge sép xép, gia sir d6 1a sap x€p tang dn, thi thuat todn
tim ki€m nhj phan sau day ¢6 thé sir dung thay cho phép tim ki€m tuyén tinh.

Vi du 1.15: Thuat todn tim kiém nhi phan (Binary searching)

Algorithm Binary_Searching.

Function Tim phén tir X trong day a,,a,,...,a, dd dugc sip.

Input S8 nguyeén n, s6 thue x, day n s6 thuc a,,ay,...,a,
da dugce sdp x€p theo thit tu tang dan.

Ourput  Bi€n boolean Found va bién nguyén k (Found =
True néu tim thay x tai vj tri a, , Found = False
néu khéng tim thdy x).

Format Binary_Searching(al,az,...,an, X, Found, k);
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Method
1. Khdi gan Found = False;
2. Khoi gan Left = 1;
3. Khoi gan Right = n;
4. While (Left <= Right) and Not Found lam cac budc sau:
5. a. Tinh k = (Left + Right) div 2;
(* div 12 phép chia 18y phan nguyén).
6. b.If x <a, Then
7. Gan Right = k-1
& Else If x > a, Then
9, Géan Left =k +1
10. Else
Ghi nhan Found = Truc
End Binary_Searching.

Trong thuat todn ndy, cic lénh 1, 2, 3 thuc hién ding mot l4n. D tinh
duge do phirc tap thuat todn Tg(n) trong trudng hop téi nhat, ta phai xét s6 lan
thuc hién ctia vong lap chira cc 1énh tir 4 dén 10.

Méi l4n di qua vong 1dp nay, do 16n cla ddy con duge giam di dé tim trong
mot nita ddy con (bén trdi hodc bén phai ddy con trong lan tim truée do). Lan
cudi cling di qua vong ldp 1a khi day con chi con mot phén tir.

Nhu vay, s6 ldn 1ap lai cla vong lap nay 1a 1 cong vdi k lan di qua vong
lap dé cu6i cling chi duyét trén day con ¢6 do dai 1.

Ta thdy d6 16n clia diy con sau k lan di qua nhiéu nhat 12 n/2", ta phai c6:
n/2* < 2, nghia 1A n < 2**', hay:

log, n<k+1(%)

SG 1an di qua vong lap 1a s6 nguyén bé nhdt thod min bat dang thic trén,
nghia 12 phdn nguyén clia log,n. Nhu vay, trong trudng hop t6i nhdt, khi x 16n
hon cic phén tif a,, a,,.... a,, lénh 4 duge thuc hién khong nhiév hon 2 + log,n
l4n, 1&nh 5, 6 vA 8 khong nhiéu hon I + log,n 1an, cdc 1énh 7, 9, 10 thyc hién 0
1an. Thoi gian tinh téng cong nhu vay 14 khong qué 8 + 4log,n, tirc La:

Tg(n) = O(log,n)

Nhén xét: Xét 2 thuat todn: thuat todn tim ki€m tuyén tinh cé do
phitc tap O(n) va thuit todn tim ki€m nhi phan ¢é d¢ phic tap O(log,n).
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Thdy rang phép tim ki€m nhi phan hiéu qua hon phép tim ki€m tuyén
tinh d&i v6i cac day 16n. Tuy nhién d6i véi cac day nho (thyc nghiém véi
n < 20 phén tir) thi ta thdy phép tim ki€m tuyén tinh lai tSt hon phép tim

ki€m nhi phan.

Do phifc tap cha cdc thuat todn thudng roi vio cac trudng hgp sau day:

Po phiic tap thuat todn Thuat ngir

O(1) Do phic tap hing s06.
O(log.n) Do phiic tap logarit.
O(n) Do phifc tap tuyén tinh.
O(nlog,n) Do phuc tap nlog,n.
On") Do phic tap da thic.

- O(a™) Po phiic tap ham mii.
O(n!) Do phiic tap giai thira.

Bang dudi day 1a mot vi du dé tham khéo thoi gian can thiét dé thuc hién
T(n) lénh d6i véi cac ham thong dung tinh do phiic tap vdi n = 256, gia sir moi

lénh thuc hién trong 1 micro gidy:

—_—

Ham Thoi gian
log log,n 3 micro gidy

log,n 8 micro giay

n 0.25 mili giay
nlog,n 2 mili gidy

n’ 65 mili gidy

n’ 17 giay

2" 3.7 x 10 thé ky

3. Cau héi va bai tap

Bai PL1.1

Hay dura ra mot vi du cia thuat todn ¢ d¢ phuic tap O(1).

Bai PL1.2

Hay cho mot vi du d€ gidi thich tai sao néu T(n) = O(n) thi cling ding khi

ta viét T(n) =

O(n?).
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Bai PL1.3

Hay tinh do phitc tap tinh todn cla thuat todn tinh a*

Bai PL1.4

Hay tinh do phic tap tinh todn chia thuat todn tinh ude s6 chung 16n nhat
clia 2 s6 nguyén a va b.
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Phu Iuc 2

THUAT TOAN BE QUY VA
CHUONG TRINH CON PE QUY

Chiing ta d@ tim hiéu vé khdi niém thudt todn, cdc tinh chdt ciia thudt
fodn, cdc phitong phdp dién td thugt todn va tiéi them maot bide nita la danh
gid dé phitc tap ctia thugt roan. Thudt toan, ditng nhie dinh nghia ciia né, cudi
ciing phdi dat dén muc tidu la tinh khé thi trong vidc thong qua mot ngon ngiv
lap rinh cu thé dé chi dén cho mdy tinh cdch gidi bai 10dn dé ra. Cde vi du va
bai 1dp trong phdin kién thic frong tam nhw: Cdc cdu triic didu khién, mein g,
xdu ky ng¢ da la nhitng minh hoa cut thé vé viéc cai dat thudt todn bang Idp
trinf Pascal.

Néi muon nang cao kién thit, chiing ta con phdi di tiép mot chdng duong
khd dai moi ¢6 thé tiép cdn tuomg déi day dit cdc kién thire vé thudt todn. Néu
6 diéu kién, ta c6 thé tim hidu them vé: Thudt todn dé quy, thudr todn duyét
bang dé quy (Back tracking), cac thudt toén fim kidm vg sdp xép ndng cao, cdc
thugt toan do thi,... va néi chung, khi dé chitng ta phdi tham khdo thém cde
kién thite vé todn hoc roi rac va nhitng linh vuc lién quan khic. Trong phdn
kién thice dé quy nay, ta sé tim hiéu vé thudt todn dé quy va chwong trinh con
dé quy. '

I. CAC KHAINIEM VE BE QUY .

Khdi niém déi tuong de quy dan d€n mot loat cic khdi niém nhu: baj
todn d¢ quy, 15i gidi dé quy, thudt todn d¢ quy va cuéi cing 13 chuong trinh
con dé quy. ,

Ta n6i: Mot doi twong 12 dé quy né€u né bao gém chinh né nhu mot bo
phdn hodc né duge dinh nghia dudi dang ctia chinh né.
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Bai todn T 12 bai todn dé quy néu nd duge giai bang mot bai todn T' ¢b
dang gidng nhu T, néi cdch khde T 1a bai todn duge giai bing mot thuat toan
dé quy.

Vi du v€ hinh anh dé quy: Mot cdi tii dung trong mot cdi tdi thir 2, ma céi
tdi thir 2 nay 1a mot cdi tii dung trong mot -cdi tdi thi 3, ma cdi tii thir 3 nay 1a
mot ¢di tii dung trong mdt cai tdi thit 4... Tuy nhién qud trinh cac tii chifa
trong nhau 4y khong v6 han, dén mét cdi til thif n (n xdc dinh) thi khong dung
trong cdl tih nao nira.

Trong todn hoc, ta gap rat nhiéu dinh nghia d¢ quy ma thudng 12 céc
cong thite dé tinh gid tri cho mét ham nao d6 ¢d thé tinh duwge nhd quy nap
todn hoc:

Viduy I: Tinh f(n) = n!

flny=1 nfun=0

f(m)=f(n-1)ynnéun>0in!=(n-1)*n)

C6 thé coi bai todn T 12 bii todn tinh f(n), duge gidi bang bai todn T 1a
f(n - 1) ¢6 dang gidng bai toan T. Bai todn T’ lai duge giai bang bai todn T” ¢
dang giong nhu T”. Tic 1a f(n - 1) = f(n - 2)*(n - 1). Cit ti€p tuc qud trinh dé
dén khi thu dugce bai todn T" tinh f(0) thi duge gidi bing mot phuong phdp
rieng dd biét, & day f(0) = 1. theo quy udc.

Xétdiyquatrinh gidi: T€ T € T €. . €T =T,

(Ky hiéu € goi la “duge gidi bang™).

Quia trinh giai bai todn T ndi trén chia thanh 2 phan:

sPhindéquy Aquatinh: TE T €T €.. € T"

» Phin “neo” 1a viéc giai bai toan T" = T, bing mot phuong phap khdc han,
da biét.

Nhu vay qud trinh thue hién mot 1oi giai dé quy (hay thuat todn dé quy) la
mot qué trinh ludn dimg lai san mot s6 hitu han budec. Mot dinh nghia dé quy
ma khéng ¢6 phdn neo s& [am vi pham tinh ding cha thuat todn dé quy tuong
img véi né.

S6 lugng cdc bai todn trong phan dé quy xac dinh 1a 46 sau hay “mic” cia
dé¢ quy. Vi du bai todn tinh f(n) = n! ¢6 d6 s4u la n.

Vi du 2: Tinh F(n) = S6 hang thit n clia day s6 Fibonaci

1,1,2,3,5,8, 13,21, 34, 55, 89,...c
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F(n) =1 néu n = | hodc n = 2. (Phin neo)

F(n) = F(n - 1)+ F(n - 2) néu n >= 3. (Phan dé quy)

Vi du 3: Tinh U(a,b) ta him cho biét udc s6 chung 1dn nhit cua hai s6
nguyén duong a va b cho trude.

Cdch I: Theo thuat todn trir lién ti€p:

U(a,b) = b néu a = b (phan neo).

U(a,b)=Ufa- b, b) néu a > b.

U(a,b) = U(a,b - a) néu a < b (phan dé quy).

Cdch 2: Theo thuit todn chia lién ti€p:

U(a,b) = b néu a mod b = 0 (phan neo).

U(a,b) =(b, a mod b) néu a mod b >0 (phan d¢ quy).

II. CHUONG TRINH CON PE QUY

1. Cach viét mét chuong trinh con dé quy

Chuong trinh con thé hién mét thudt todn dé quy goi 1a chuong trinh con
dé quy.

Pinh nghia mot chuong trinh con dé quy gém 2 phin:

1. Phan neo: Loi goi ham hay thi tuc duge thuc hién bing mot 161 giai
riéng da biét.

2. Phén dé quy: Loi goi chinh ham hay thi tyc dé nhung c6é kich thude dir
liéu du vao thay d6i, theo xu huéng (thudng la nho hon) dé qud trinh dé quy
dan dén phan neo.

Vidu 1: Him tinh n!

Function f(n:integer):longint;
Begin

If n=0 then f:=1

Else f:=f(n-1)*n;

End;

Vi du 2: Ham tinh s6 hang Fibonaci thif n.

Function g(n:integer) :longint;
Begin
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If (n=1)or(n=2) then g:=1
Else g:=g(n-1} + g{n-23%;
End; '

Vidu 3: Him tinh USCLN cda 2 5§ nguyén duong a va b.

Function Uf{a,b:integer) tinteger;
Begin If (a=b) then U:=p
Else U:=U(b, a mod b);

End,

2. Ban chat clia chuong trinh con dé quy

2.1. Nhan xét

X¢t ham dé quy tinh n!. :

Chang han, cén tinh f(4). Ta thay ring ham f véi n = 4 duge goi trude
nhung lai khong cho ngay gid tri cGa ham v&i chinh n = 4 ma tiep tuc phai goi
hdm véi n = 3. Tuong tr, mac dit ham f v6i n = 3 duge goi trude nhung gia tri
cla né cling chua dugc xdc dinh ngay véi chinh nn = 3 ma ti€p tuc lai goi ham
voin=2,..

Mot cich tdng quat: Ham & mc k chua hoan tat gia tri tinh todn néu ham
Omic k + | chua dugc tinh todn xong mdc di mifc k duge trigu £01 trudce.

Van dé dat ra la co ché nio dé sau khi dén phan neo, tinh dugce f(0) = |,
chuong trinh s& quay lai 1o got (1) = f(0)*1 dé hoan tat tinh f(1) = 1,
twong ty nhu the, quay lai 161 goi f(2) = f(1)*2 d€ hoan t4t tinh f(2)=2,...,
Clf ti€p tuc nhw vay cho dén khi quay lai li goi f(4) = f(3)¥4 = 6*4 vi hoan
tat tinh f(4) = 24.

Mot cich chinh xdc, phai cé mot co ch€ liru ngit canh trong 101 goi ham &
mifc k trude khi triéu goi chinh ham d6 & mic k + 1, dé “sau nay” mdi cé thé
quay lai va khoi phuc ngit canh (cau lénh va gid trj c4c bién) da duogc huru dé
hoan tat 10i goi ham & mutc k trude s,

22.Bénchétcﬁachuungtﬁnhcondéquy

Dudi géc do lap trinh, chuong trinh chia bo nhé thanh ba loai:

* B nhé quy wde (coventionnal memory).

* B6 nhd ngiin xép (stack memory).
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« BO nhé dong (heap blocks memory).

B nhd quy uée (thuong khong qud 64KB) dé cap phét cho cic bién toan
cuc trong chuong trinh. Bo nhd heap dé cép phdt cho cdc bién dong (la cic
bién khi chay chuong trinh, né€u ¢6 nhu cdu, mai doi hoi cap phdt bo nhd),
dung lugng ctia heap ¢6 thé khd nhiéu. Bo nhd stack (thuong khong vugt qua
16KB) dé cdp phat cho cidc bién dia phuong va dic biét dé chi phi cho chuong
trinh con dé quy.

Béan chat ciia qud trinh dé quy thé hién & viéc dung stack dé luu ngit canh
1oi goi chuong trinh con trong qud trinh dé quy. Trude khi mét chuong trinh
con dé quy tif mic k sau vao mic k + 1 thi ngit canh 161 goi né duge luu vao
ngin x€p. Ngit canh 161 goi chuong trinh con dé quy tai mot mite K nio d6 bao
gbém: 1énh goi chuong trinh con va tat ca cdc gid tri cla cdc bién lién quan tai
mic k nay. Diéu nay gidi thich tai sao trong chuong trinh con dé¢ quy chi ¢6
mot s6 rat it bién nhung cic bién dd lai ¢6 thé chia vo 56 gid tri, cdc gid
khong bi dé 1én nhau ma dugc ghi nhé lai va duge goi su dung lai. Nhu vay,
sal khi qud trinh dé quy gip phén neo thi cic ngif canh 10i goi chuang trinh
con duge luu trude d6 1an luot duge 13y dén ra dé “khoi phuc” lai 161 goi ¢i va
hoan tat viéc tinh todn tai mifc tuong tng.

Cong viéc sir dung stack dé luwu ngit cdnh trong qué trinh dé quy va dan
din khéi phuc céc ngif cinh duge chyong trinh dich dam nhan va nguot lap
trinh khong cdn chil dong lam viéc d6. Tuy nhién ngudi lap trinh lai rat can
thiét hién duoc “co ché™ dé thi méi ¢6 thé “viét t6t” cdc chuong trinh con dé
quy. Tir “viét t6t” duge hidu la: lugng héa duge do sau cla dé quy dé trinh
khong tran stack va cd thé chll dong quan Iy gén gid tri va ty Khoi phuc gia tri
cho cdc bién toin cuc duge sir dung trong chuong trinh con dé quy.

2.3. Ba ciach nhin nhan

Bay gio ham tinh f(n) = n! ¢6 3 céch xay dung:

Cach 1: Dung phuong phap lap.

Céch 2: Ding phuong phap dé quy, trong d6, ty chuong trinh dich quan
1¥ stack.

Cach 3: Ding phuong phdp mo phong dé quy, irong dé, tu ngudi lap trinh
tao ra stack dé€ thé hién qud trinh dé quy.



Cu thé nhur sau:
Cach I: Diang phicong phdp ldp

Function f(n:integer):longint;
var 1: integer; T:longint;
Begin

T:=1;

For i:=1 ton do T:=T*1i;

f:=2T;

End;

Cdach 2: Ding pluwong phdp dé quy

Function gin:integer):longint;
Begin

If n=0 then g:=1

Else g:=g{n-1)*n;

End;

Cdch 3: Diang phicong phdp mo phong dé quy

Function hi{n:integer) :longint;
Var

m:integer;

Stack[1..100] of integer;
top:integer;

Begin

m:=n; top:=0;

while n>0 do

begin

top:=top+1;
Stack([top] :=n;

n:=n-1;

end;

If n=0 then

194




begin

kg:=1;

while top=0 do
begin
kag:=kg*Stack([top] ;
top:=top-1;

end;

h:=kg;

end;

End;

Thoat ddu ta cho rang su hiéu biét cich thi 3 1a khong cdn thiét vi thuc &
né khong ti€t kiém théi gian hon mét chuong trinh con dé quy thuc sy. Nhung
hiéu vé nd ¢6 hai lgi ich: Thit nhat, ta c6 thé quin Iy dugc bd nhé thay vi ngidn
XEp nén ta cd thé ting cudng bd nhd cho qud trinh dé quy trong trudng hop
chuong trinh dich khong dam duong duge viée d6, dan hudng bién dich vé gia
tang bd nhd stack ciling khong lam duge diéu dé va su cai dar chi tiét dit liéu
két hop v6i cdc ¥ d6 chién thuat trong thuat todn méi cd thé duge thé hién
trong cdch nay; Thi hai, viéc ndm dugc ban chét qué trinh dé quy nhu vay
gidp ta hiéu duge nhitg chuong trinh con dé quy triru tugng hon ma ta sé xem
xét dudi day. '

1. PHAN TiCH QUY NAP TRONG DPE QUY

Khong phai bai todn dé quy nao cling dé dang viét dugc chuong trinh con
dé¢ quy nhu cic vi du dad néu. N6i chung, nhitng bai todn ma tim duge ngit
nghia todn hoc d€ dinh nghia né mét céch dé quy thi déu ¢6 thé tlr 46 viét dugc
chuong trinh con dé quy dé giai né mot cdch thuan loi hon.

Vay nhiing bai todn dé quy goi 12 “kh6™ hiéu theo nghia 12 “khé biéu dién
11 gidi dé quy cho né bing quy nap todn hoc hinh thitc” (rdt cudc dé chinh 1a
thuat todn).

Dudi day 1a mot s6 bai toan dé quy tiéu biéu va nhitng goi ¢ dé tiép can
mot thuét giai dé quy cho bai todn d6 bing phuong phdp quy nap todn hoc.
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1. Bai todn Thap Ha Néi

C6 3 coc A, B, C va ¢6 n dia tron duc 16 & giifa, ¢6 bén kinh phan biét. Ban
dau n dia dugc x€p trén coc A bén kinh tang dan tlr trén xudng dudi, nghia la
dia bé nhat dat 1én trén cling. dia to hon nam phia duéi va cudi cling 1a dia to
nhat. Cin viét chuong trinh thé hién cdc bude chuyén n dia tir coc A sang coc
C. ldy coc B tam trung gian sao cho:

e Mdi bude chi dugc chuyén mot dia.

e Khi x€p cac dia vao mot coc ndo dé phai dam bao véi 2 dia x€p canh
nhau bat k¥ thi dia bé nam [én trén dia to (n d0 nho).

1.1. Quy nap toan hoc

Ta goi T la bai todn thé hién cdch chuyén n dia tir coc A sang coc C lay
coc B lam coc trung gian.

- Trudmg hop n = 1; Bai todn giai don gian, ta chi viéc chuyén 1 dia (d6) tir
coc A sang coc C. Vay bai todan T véi n = 1 1a gidi duoc.

- Truong hgp n = 2: Bai todn T giai duge vi né duge phan ra thanh 3 bai
todn da giai duge v&in = 1:

Chuyén 1 dia 1ir coc A sang coc B, coc C 1am trung gian.

Chuyén 1 dia tir coc A sang coc C, coc B lam trung gian.

Chuyén | dia tif coc B sang coc C, coc A lam trung gian.

Viy bai toan T vdi n = 2 la giai dugc.

Luu ¥, viéc ghi tén cdc coc trung gian trong cdc budc chuyén trén trong
trudng hop n = 2 1a thira vi ta khong st dung dén cic coc trung gian nay.
Nhung dé cho ddy di ta vAn chi ra cdc coc trung gian d6. Hon nira, néu nhin
tong thé thi viéc chuyén 2 dia tir coc A sang coc C di sit dung tdi coc trung
gian B.

- Trudng hop n = 3: Bai toan T cfing gidi dugc vi né duge phan ra thanh 3
bai todn dd giai dugc véin=2van=1:

Chuyén 2 dia tir coc A sang coc B, coc C lam trung gian.

Chuyén 1 dia tir coc A sang coc C, coc B 1am trung gian.

Chuyén 2 dia tlf coc B sang coc C, coc A lam trung gian.

- Téng quat, n€u bai toan T di giai duge vdi sd dia 1a 1,2,...,n - | thi s& gidi
dugc véi s6 dia 1a n. Vi bai todn T véi n dia chia thanh thanh 3 bai todn da giai
dugcvéisddialan-1val:
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Chuyén n - 1 dia tir coc A sang coc B, coc C lam trung gian

Chuyén I dia tir coc A sang coc C, coc B lam trung gian.

Chuyén n - | dia tir coc B sang coc C, coc A lam trung gian.

1.2. Phan tich thu tuc dé quy

Ta goi thi1 tuc dé quy a2 Chuyén(n,ct,c3,c2) d€ thé hién bai todn T(n}, tic
14 mo td cdch chuyén n dia ti coc cl sang coc ¢3, ldy coc ¢2 lam trung gian.
(Chii ¥ ring c1.c2,¢3 1a cdc bién chifa tén cdc coc).

- Trudng hop n = 1, T(1) 1a Chuyén(1.c1.¢3,¢2).

Day chinh la phan neo cla thd tyc d¢ quy. Ta chi viée in ra viéc chuyén 1
dia tr coc ¢l sang coc ¢3.

- Trudng hop n = 2, bii todn T(2) la Chuyén(2,c1.¢3.c2) dua vao bai todn
T(1) di gidi:

Chuyén(l,cl.c2.¢3): (1)

Chuyén(l,cl,c3,c2);

Chuyén(1.¢2,¢3,¢cl);

- Truding hop n = 3, bai todn T(3) 1a Chuyén(3.c1,¢3,¢2) dua vao 2 bai todn
T(1) va T(2) da giai:

Chuyén(2,cl.c2,c3);

Chuyén(1,c1,¢3,¢2);

Chuyén(2,c2,c3,cl);

- Truding hgp téng quat, bai todn T(n) 1a Chuyén(n,c1,c3,c2) dua vao 2 bai
toan T(1) va T(n - 1) di giak:

Chuyén(n - 1,¢1,¢2,¢3);

Chuyén(1,c1,c3,c2);

Chuyén(n - 1,¢2,c3,cl);

1.3. Thu tuc dé quy

Procedure Chuyen(n:byte; cl,c¢3,c2: char);

Begin

If n = 1 then Writeln(‘Chuyenl dia tu cod, ¢l, 7 = , c3)
Else

Begin

Chuyen(n-1,cl,c2,c3});
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Chuyen(l,cl,c3,c2);
Chuyen{n-1,c2,c3,cl);
End;

End;

]

Trong chuong trinh chinh, sau khi nhap n dit nho. ta chi viéc goi thuc hién
thi tuc: Chuyen{n,’A".C",’B):

2. Bai toan chia phan

Cé n géi qua va m ngudi. Hay viét chuong trinh tim tat ca cdc céch chian
géiquéchonlnguéiUnJldﬁnhO)

2.1. Quy nap toan hoc

Ta dung mang al1..n] of integer d€ bicu dién mot cich chia qua, trong 46
afi] <0 1 s6 géi qud clia ngudi thi i,

Ta s& wu tién chia qui cho ngudi cudi cung. Nghia 12 ta cif ti€p tuc chia
qua cho ngudi cudi cung khi con gbi qua. Khi khong con goi qua nio ta duge
mot cach chia phan.

Dé c6 cac cach chia mdi, ta s& bdt ddn cdc goi qua clia ngudi cudi cling, s6
géiquhduqcbé{nidéséchhidu)ngudigﬁncu6ichng.Vé,vﬁccﬁﬂaquacho
ngudi ngudi thi n - l{nguﬁigﬁlcudicﬁng)duqcthuc]ﬁéngyéng nhu cdch
chia qua cho ngudi thii n (ngudi cudi cling), nghia 1a cho dén khi hét gbéi qua
thi lai bt ddn cic g6i qua clia ngudi thirn - 1 dé uu tién chia cho ngudi thi n -
2. Vi céch chia cdc géi qua duge bt ra cho ngudi thif n - 2 gidng nhu cich
chia qui cho ngudi thi n - 1. G tiép tuc (mot cich dé quy nhu thé) cho dén
khi xét dén viéc uu tién chia qua cho ngudi dau tién.

2.2. Phan tich tha tuc dé quy

Goi Chia_qua(m,n) 1a thi tuc thé hién cdch chia m gdi qua cho n ngudi.

Viée vu tién ti€p tuc chia qua cho ngudi cudi cling va dén khi hét cdc gol
qui thi in ra mot cich chia duge thé hién nhur sau:

aln] :=a[n] +1;

If m>1 then Chia_qua(m-i,n)

Else InKaq;

Sau khi in ra mot cach chia, dimg dé quy d6i véi nguoi thif n. Ta bét dén
céc g6i qua dé uu tién chia cdc g6i qua cho ngudi ngay trudc dé:
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a[n]:=a[n-1];

If n>1 then Chia_qua(m.n-1),

Trong hai phan dé quy trén thi phin dé quy thit nhat duge thuc hién nhiéu
hon. Viéc chia cic gdi qua cho ngudi thit n - 1 s& duge thuc hién béi phin dé
quy thi nhat.

2.3. Tha tuc dé quy

Procedure chia_quai{m,n: integer);
Begin

alnl: = alnl+1;

if m > 1 then chia_quatm-1,n)

else inkqg;

ainl: = ainl-1;

if n > 1 then chia_guaim,n-1) ;
End;

3. Bai toan phan tich sé

Tim tét ca cdc cdch phéan biét phan tich s6 tu nhién n thanh tdng céc sd tu
nhién nhod hon né (n di nho).

3.1. Quy nap toan hoc

Ta biéu dién moét cach phan tich s& tu nhién n thanh tong cdc s6 nho hon
né trong mang a: array[1..n] of integer;

Vi du: V6i n = 4 thi hai cidch phén tich sau day la nhu nhau:

4=1+3

4 =3+] _

Vay dé tat cd cdc cdch phéan tich 13 phan biét, ta c6 thé rang buoc
a[i] < a[i+1]. Vay ta c6 4 cidch phan tich phéin biét:

4 =1+1+1+1
4=1+1+2
4=1+3
4=2+2

Viéc phan tich s6 n ¢ thé duge hiéu nhu mét qua trinh dé quy tich s6 n
thanh mot s6 nao d6 va phan bl clia s6 d6 (trong n).
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Pbat n)=n.

Ddu tién s6 n, duge tdch thanh s& a[ 1] vi phan bl cha a[1]:

n, =afl} + (n, - a[1]),

trong dé a[1] ¢6 thé nhian mot trong céc gi4 tri 1,2.....n,.

Vdi s6 n,=n, - a[1] con lai, ta ¢6 thé tich s6 n, giong nhu cich tach s6 n,,
nghia 1a n, duoc tich thanh s6 a[2] va phan bl clia a[2]:

n, = a[2] + (n,- a[2]), '

trong d6 a[2] c6 thé nhan mot trong céc gid tri 1,2,....n,.

D¢ ¢ riing lic ndy n da tdch dugc 2 s6 a[1] va af2], nghia Ii:

n=a[l] +a[2] + (n,- a[2]}

Téng quét, dén “budc thii k™, ta cé:

n, = a[k] + (n, - a[k]),

trong dé a(k] ¢é thé nhan mot trong cac gia tri 1, 2, ...,n,.

Tai bude nay, sO tu nhién n d3 tich duge k s6 a[1], a[2],. .., a[k], nghia 1a:

n=a[}] + a[2] +. .. + a[k] + (n, - a[k]},

Khi do, s6 ny,, = n,- a(k] con lai ¢6 thé dugce tich gidng nhu cdch tdch s8
n, trudc dao.

Cif ti€p tuc qud trinh trén d&€n khi s6 con lai = 0, nghia 1a khong con tich
duge nita thi ta duge mét cach tiach (phan tich) day da cta n.

Mot diéu can chinh x4c lai l1a trong phép tach s6 n,

n,, = alk+1] + (ng,, - a[k+13), trong d6 a[k+1} ¢6 thé nhan gid tri nhiéu
nhat la n,, va {t nhat 12 a[k], vi theo gia thiét ¢é a[i+1] = a[i].

Tong quat, néu trudc dé s6 n ¢dn lai di tich duge k s8 thi s6 a[k+1] cin
tach s€ ¢6 thé nhan cdc gia tri titd dén n, trong d6d = 1 néu k =0 va d = a[k]
néu k > 0.

3.2. Phan tich tha tuc dé quy

Goi Tach(n,k) 12 thi tuc thuc hién viéc tich s6 n thanh s8 a[k+1] va phéan
bi cta a[k+1], v6i diéu kién trudc d6 n di tich duoc k s6.

Viéc tach sé la:

alk+1]=d.d+1,...n, véid=1néuk=0,vad=alk] néuk >0

Ta tach phan cdn lai n — a[k+1] gidng nhu cdch tich s n, nghia 1a thuc
hién 101 goi tho tuc Tach(n - alk +1],k+1).
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3.3. Thu tyc dé quy

Procedure Tach(n,k:'byte);
Var 1,d: byte;
Begin
If n=0 Then INKQ({Kk)
Else
Begin
If k=0 Then d:=1
Else d:=A[k];
For i:=d to n do
Begin
Alk+1]:=1;
Phantich{n-i,k+1)});
End;
End;
End;

4. Bai toan tim cac hoan vij

Tim tit ca cic hodn vi clia diy n s6 ty nhién dau tién.

4.1. Quy nap toan hoc

Ta diing mang a,,a,,...,a, dé biéu dién mot hodn vi ciia n s6 ty nhién dau
tién. N6i chung phucong phép quy nap sau day diing trong trudmg hop n phan tu
bat ky.

Ta thdy ring méi mot hodn vi tiép theo thu duge bing cach ddi ché 2 phén
tir & vi trf bat ky trong hodn vi trude d6. Tuy nhién d€ tdt ca cic hoan vi sinh ra
déu phan biét ta s¢ quy dinh chat ché hon.

Véin =1, duong nhién ta ¢é mét hodn vi.

Véin = 2 ta chi cin d8i chd 2 phan tir dé thu dugc hodn vi mdi. Nhu vay ta
da giai duge bai todn v6i n =2 va ¢6 2 hodn vi.

Véin = 3 ta s& 1an luot d6i chd a, v6i a, v2 a, va sau khi ddi chd thi ta
khong cdn quan tam dé€n phén tir thifc ba [a a,nita ma chi quan tdm 2 phén tr
ddu tién a, va a,. Nhung khi d6 thi ta lai thu duge bai todn da gidi véi n = 2.

201




Theo trén véi n =2 ta ¢ 2 hodn vi vA v6i 2 1an doi ché ta s& ¢d 2 x 2 = 4 hodn
vi, vay con thi€u 2 hodn vi nita. Cu thé ta cé:

Ban dau 1a day:

123

Sau khi d6i ché a, vi a, ta ¢6 2 hodn vi:

132

312

Sau khi d6i ché a, va a, ta ¢6 2 hodn vi:

231

321

Ta thay thi¢u 2 hodn vi sau day:

[23

213

¢6 nghia la cdc hodn vi con thi€u la cdc hodn vi ma gilf nguyén phin tir a,
va thire hi¢n hodn vi 2 $6 a, va a, trudc do.

D¢ tranh thi€u cdc hodn vi loai ny, ta cho thuc hién 3 phép déi ché a, véi
a3, &, a,va v6i mo6i mot phép doi chd ta chuyén vé bai todn tim cdc hodn vi vdi
n =2 da gidi. Viéc “dam chén tai chd” doicho(3,3) s& gidp tim cdc hodn vi
thi€u trong phan tich trén. Vay ta ¢ 3 1an d6i chd x 2 = 6 hodn vi tat ca.

Tom lai bai todn giai duge vdin = 3.

Mot céch tong quit, gia sif ta da tim duge (n - 1)! hodn vi ciia n - 1 phén ti
4,83, Ta ¢6 thé im duge hodn vi cha n phén tir a,,a,,..,a, ,a, nhy sau: ta
s€ lan luot thuc hién viéc d6i chd a, véi cdc phin tir a,,a,.,,...a,, véi médi 1an déi
chd nhu thé, khong xét phén tlr a, ta s& dua vé bai todn tim hoén vi ca n - 1
phén tir da gidi. Vay t8ng s6 hodn vi s& 1A n 14n d6i ché nhan vdi (n - 1)! hodn
vi da tim vi k€t qua bang n! hodn vi.

4.2. Phan tich tha tuc dé quy

Goi Hodnvi(n:integer) 13 thi tuc d¢ quy tim t4t ¢a cdc hodn vi clia n phén
fU a,.,,..,3,. Theo phuong phdp quy nap trén ta cé:

Quid trinh d¢ quy 1a qu4 trinh giai cdc bai todn:

Hodnvi(n) € Hoédnvi(n-]1) €...

For k:=n downto | do
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Begin

Doicho(ain].alk]);

Hoanvi{n-1);

End;

Vay phan neo cia dé quy chinh [a bai todn don gidn nhit véi n = 1. Nghia
1a tai day ta thu dugc mét hodn vi hoan chinh:

if n==1 then Inkq;

4.3. Thu tuc dé quy

Procedure Hoanvi (A:Arr; n: Integer);
var
k,tg,i:Integer;
Begin
If n=1 then Inkg
else
For k:=n downto 1 do
begin
te:=Alk];Ak] :=A[n);An] :=tg; If k>l then Hoanwvi(a, k-1);
end;
End;

Trong d6 Arr =Array[1..100] of Byte; Va ban ddu mang A khdi tao Ali]=i.
¥ i=1.2,...n.

4.4. Ban vé mat Ky thuat

Ta nén tra 10i dugc 2 ciu héi san day:

(1) Tai sao cin truyén cd mang A vao thil tuc dé quy, phai chang chi cin
khai bdo va dinh nghia Hoanvi(n) 1a du?

(2) Tai sao phai for k:=n downto 1, c6 thé thay béng for k:=1 to n thi ¢6
dugc khong?

Tra loi cau 1:

Néu khong truyén A vio thi tuc dé quy thi A trd thinh bi€n toan cuc va
viéc luu ngit canh clia cdc phép d6i chd 2 phén tir trong A khong dwuge luu lai,
do dé két qua sé bi sai hodc tring lap.

Ching han vdi n = 3 ta s€ ¢6 két qua bi sai nhu sau:

123(1)
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213(2)

231(3)

321(4)

123(5)

213(6)

Véi diy ban dau 1a 1 2 3 thi viéc déi chéd (3,3) cho ta 2 hodn vi (1) va (2).
Khi két thic phin dé quy dia phuong nay thi vi A 12 toan cuc nén lic nay A la
két qua clia (2), nghia la:

213,

Bay gid viée d6i ché (3.2) tifc 1a d6i ché 3 va 1 cho nhau, s¢ c¢ho 2 hodn vi
(3) vir (4). Tuong tu nhu trén, khi két thic phan dé quy dia phuong nay thi vi A
12 toan cuc nén ldc nay A 1a két qua cua (4). nghia Ja:

321

Bay gid vice ddi chd (3,1) tic 1a d6i chd 3 va 1 cho nhau, s& cho 2 hodn vi
(5) va {6).

Vay két qua trén sai vi thi€u va thira (¢6 su tring 1ap), va ndi chung la qua
trinh dé quy dién ra vé nghia!

* Néu A duge truyén vao thil tuc dé quy thi ta ¢6 6 hodn vi ding sau day:

123(1)

213(2)

132@3)

312(4)

231(5)

321(6)

Véi ddy ban dau 1a 1 2 3 thi vige d6i chd (3.3) cho ta 2 hodn vi (1) va (2).
Khi két thiic phin dé quy dia phuong nay thi ngit canh cii duge khoi phuc lai,
titc 12 A bing:

123

Bay gity viec déi chd (3,2) tifc 1a doi chd 3 va 2 cho nhau, s& cho 2 hodn vi
(3) va (4). Tuong tu nhu trén, khi két thic phan dé quy dia phuong nay thi ngir
canh cii duge khoi phuc lai, tic 12 A bang:

123
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Bay gidr viéc d6i chd (3,1) tiic 1a d6i chd 3 va 1 cho nhau, s& cho 2 hodn vi
(5) va (6).

Néu ta khong mudn truyén A vao thii tuc dé quy thi ta can viét thu tuc dé
quy dudi dang tha tuc Backtracking (quaylui):

Procedure Hoanvi{n: Integer};
var
k,tg,1:Integer;
Begin
If n=1 then Inkg
else
For k:=n downto 1 do
begin
tg:=A[k];A[k]:=A[n);A[n]:=tg;
If k>1 then Hoanvi{a,k-1});
tg:=A[k];A[k]:=A[n];Aln):=tg;
end;
End;

Va khi d6, ta ¢6 thé for k:=1 to n.

Tra 161 can 2:

N6i mot cdch ném na thi thit tuc dé quy ctia ta khong nhitng dé quy theo
s0 lugng ma con dé quy theo thif ty. Nghia 1a bai toan Hodnvi(n) chuyén thanh
bai todn Hodnvi(n - 1) véi gia thiét bai todn tim tat ca cdc hodn vi can - 1
phan tir trong day a,,a,,..,a, di gidi duge. C6 nghia 14 bai todn duge quy vé
trong 101 goi dé quy 1a di tir phai sang tréi.

5. Cau hdi va bai tap

Bai PL2.1: Tim s6 lugng cach chia qua

Tim s6 lugng cdch chia m géi qua cho n ngudi sao cho ngudi trtée nhan
duoc s6 qua khong it hon s6 qua ctia ngudi sau.

Céc s6 nguyén duong m, n < 20.

Bai PL2.2: Tim céc phén tich Fibonaci

Moi s6 tu nhién n déu c6 thé bidu dién dudi dang t6ng ciia cic s& Fibonaci,
trong d6 khong c6 2 s6 fibonaci dimg lién nhau:
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n=al[l]*x[1] + a[2]*x[2] +. .. + a[k]*x{k]

Trong do:

o x[i] la s fibonaci thit i.

eafij=0hoaclvéivi=12..k

e Khong ton tai i =1,2.....k-1 sao cho a[i] = a[i+1} =1

Hay tim mdt cdch phan tich $6 o nhién n<=30000 duéi dang trén.

Bai PL2.3: Chia doan thiing

Cé mot doan thang ndm trén tryc hoanh, mot ddu tai géc toa do, dau kia cé
toa d6 K (nguyén). Ngudi ta chia doan thang thanh 3 phédn béng nhau va gach
bo doan & giita nhung van dé lai 2 ddu mut. Hai doan thang khong bi gach bo
danh so thi o la 1 va 2. D61 v6i 2 doan con lai nay lai duge chia thanh 3 phin
béing nhau gidng nhu cdch lam cta doan dau tién. Nhu vay sau khi chia xong
thi 56 hiéu clia 4 doan thiang cdn lai Ia 1, 2, 3 v 4. C6 m 14n chia nhu vay.

Viét chuong trinh nhap k, m. Nhép ti€p tir ban phim mot phan s6 ding x/y
(x.y nguyén) va cho biét x/y cé thude viio mot trong céc doan thing khong b
gach bo khong? Néu cé thi d6 14 doan thang cd s6 hiéu nio?

Bai PL2.4; Phi thanh thudc thg

Mot luéi G kich thudc m x m (m = 2n, n < 50) gdbm m? & vudng canh 1
don vi. Ngudii ta mudn x&p cdc thanh thudec thg dé phi kin cac 6 cba luéi:

Chitng minh rang luon ton tai mot cdch phit m? - 1 céc o cla ludi.

Nhap vao tir ban phim s6 nguyén duong n. H&y chi ra mot cich pho cac 6
clia 1u6i sao cho chi dé lai mot 6 khong duoe phil.
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HUGNG DAN GIAI MOT SO BAI TAP

. HUONG DAN GIAI MOT SO BAI TAP CHUONG 1

Bai 1.2

Bo dir liéu kiém thir ddy di cho bat phuong trinh ax + b >=0 gém:
a=0,b=0 -

a=0,b>=0

a=0,b=-4<0

a=5>0,b=_8 (hoac gid tri bt k¥ cla a > 0, va b)

a=-3<0,b=9 (hodc gid tri bt k¥ ciaa <0 va b)

Bai 1.3

D6 I thuét toan tong quat d6i gia tri 2 bién a va b ¢6 kiéu dit liéu don gian.
Bang mé phong nhu sau:

Bude S a b X
1 7 9 chua xéc dinh
2 7 9 7
3 9 9 7
4 9 7 7
5 9 7

Bai 1.5

Dé tim u6c s6 chung 16n nhét clia (a,b) = (100,10) thi thuat todn trir lién
tiép thuc hién 100-10 = 90 lan. Thuat todn chia lién tiép thuc hién O 14n, Vi
ngay tir dau s6 du cha a chia cho b bang 0, vong ldp khong thuc hién, b chinh
12 uSe chung 16n nhat can tim.

Bai 1.6

Tinh P=n!
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Phuong phep Fiét ké ting bioe

Bude 1. Nhap n;

Bude 2. Néw n < (O thi lam Birée 1,
Buae 3. P:=1,i:=0);

Bitde 4. Néw i>=n thi lam Biie 6;
Buocd. =i+ 1, P:=P %

Biric 6. Quay vé Bude 4;

Biioe 7. In két qud (P):

Buae 8. Két thiic.

Phicong phap ding so dé khoi

Nhip n

1=0;
P:=l;

Inkq(P)

1:=i+1;
P:=P*i;
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Bai 1.7

Inkg(S)

1:=i+1;
S:=8*F1%1%;

Bai 1.8

Buoce [.i:=1;

Butoe 2. j:=0;

B 3. In ra (1))

Bisce 4. j.= j+1;

Bice 5. Néu | <=9 thi lam Bude 3;
Buoe 6.i:=i+1;

Birée 7. Néu i <= 9 thi lam Buoc 2;
Buoe 8. Két thiic.

IL HUONG DAN GIAI MOT SO BAI TAP CHUGNG 2

Bai 2.1
1) Chay tir ddu nhic MS-DOS.
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2) Chay tir NC.

3) Chay tir Window Explore.

Tat ca cdce cach trén: Chuyén vao thu muc chita céc files TURBO.*, sau d6
goi thuc hién chuong trinh TURBO.EXE.

4) Trong windows 9.x ¢ thé chay TURBO.EXE tir lénh Run va chd y
Properties cho file TURBO.EXE (nhin chudt phai vao file TURBO.EXE chon
Properties) nhu sau:

- Tu dong dong: Close on exit.

- Tuang thich mot trirong window.

Bai 2.2

- L&i cu phdp 1a 161 khi dich chuong trinh do viét sai quy tic ctia ngén
ngif, clia cdu tric 1€nh. Vi du 16i cd phdp xay ra khi sau lénh thi€u ddu cham
phay (;), trudc else c6 ddu chdm phdy, ¢6 begin ma khong c6 end tuong ting,
c6 repeat ma khang ¢é until tuong \ing....

- L&i thuat todn 1a 16i khi chay chuong trinh va cho két qua sai, thuat toin
vi pham tinh xdc dinh. Trudng hop niy phal stra lai d€ thuat todn ding dén.

Bai 2.4

Const P1 = 3.1416;
Var r,cv,dt: reail;

Begin
Write (‘Nhap ban kinh: ‘}; Readlnd;
cv:i= 2*¥pi*r;

dt:= pi*r*r;

Writeln(‘Chu vi hinh tron la: Y, c¢cv:10:3);
Writein('Dien tich hinh tron la: ‘Y, dt:10:3);
Readln;
End.

Bai 2.5

Var a,b,c: real;
P, S: Real;
Begin
Write (‘Nhap 3 canh cua tam giac: '); Readlni(a,b,c);
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p:= f(atb+c)/2;
Si= sqrt{p* {(p-a)* (p-b}* (p~c) ) ;
Writeln(‘Chu vi ', p: 10:2);
Writeln(‘Dien tich: *, S: 10: 2);
Writeln(‘ha = ', 2*S/a: 10: 2);
Writeln(*hb = Y, 2*3/b:10: 2);
Writeln{(‘hc = *, 2*S/c: 10:2 ) ;
Writeln('ma = Y, (1/2)* sqrt (P*IFb + 2*c*c -a*a) :10:2) ;
Writeln{'mb = ', (1/2)}* sqrt {(Z*a*a + 2*c*c ~b¥b) :10:2);
Writeln{‘mc = ', (1/2)* sqrt (2*a*a + 2**b -c*c):10:2);
Writeln(‘la = ', (2/(b+c))*sqgrt(b*crp* (p-a)) :10:2);
Writeln('lb = Y, (2/(atc))*sqrt(a*c*p* (p-b) ) :10:2);
Writeln(‘lc = ‘, (2/ (btc) V¥ sqrt{a*b*p* (p-c) ) :10:2);
('R v
('R

(
(
(
(

i

Writeln ('R = Y, a*b*c/4*s5:10:2);
Writeln nt = ', 5/p:10:2);
Readln;

End.

Bai 2.7

- Lénh a:= a/b; sai vi v€ trdi 1a mot bién integer khong thé nhan gid tri kiéu
real cua vé& phai.

- Lénh writeln(r mod 2); sat vi phép mod khoéng 4p dung dugce cho bién
kiéu real.

- Lénh writeln(b:10:3); sai vi bi€n nguyén b khong cé phin thap phan
trong quy cich in.

Bai 2.8

- Lénh Write(Char(65),’nh’, #13, #10, ‘Binh’); in 1én man hinh 2 dong:

Anh

Binh

- Lénh Write(34>56); in 1én man hinh chir FALSE.

Bai 2.9
Lénh Gid tri cla bién boolean
x:=9; m:=101;
error:= (x <0} or (x>10); error = false or false = false
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good:= Not Error;
ok:= {m >= 10) and {m <= 99),

stop:= good or ok;

good = not false = true

ok = true and false = false

stop = true or false = true

Bai 2.10

Var a,b,c: real;
Begin
Write{‘Nhap cac he so: '); Readln{a,b,c);
If a = 0 then
If b = 0 then
If ¢ = 0 then Writeln(‘PT vo so nghien’ )
Else Writeln(‘PT vo nghiem’ )
Else { a=0, b <> 0}
Writeln (‘PT co nghiem x = Y, -c/b: 10: 3}
Else {a <> 0}

Begiln

i

b*b-4*a*c;

a:= 2 *a;

If ¢ <« 0 then Writein{*PT vo nghiem’ }

Else

If ¢ = 0 then Writeln(“FT co nghiem kep x0 = ¥, -b/a: 10:3);
Else

c:

Begin
Writeln(‘PT ¢o 2 nghiem phan biet: %);
Writeln('xl = %, (-b + sqgrti{c))/a: 10: 3);
Writeln('x2 = ', (-b - sqrt(c))/a: 10: 3);
End;
End;
Readln;
End.
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Bai 2.12

Var c¢st, csn, cstt: integer;
tt: longint;
Begin
Write('Nhap chi so dien thang trucc: ‘) ; Readln(cst);
write(‘Nhap chi so dien thang nay: *); Readln({csn};
cstt:= csn-cst; _ )
If cstt «=100 Then tt:= cstt * 400
Elge If cstt <= 150 Then
tt:= 100 * 400 + (cstt-100) * 500
Else If cstt <= 200 Then
tt:= 100 * 400 + 50 * 500 + (cstt - 150) * 800
Else
£L:=100 * 400 + 50 * 500 + 50 * 800 + (cstt-200) * 1000;
Writeln(’Tien dien phai thanh toan la: -, tt: 10: 3};
Readln;
End.

Bai 2.14

var a,b,x,v.,s,1: longint;
Begin
Write(’a,b = ‘}); Readln{a,b);
For x:= a to b do
Begin
v:=0; { v la tong cac uoc cua X}
For i:=1 to x div 2 do
If xmod 1 = 0 then y:=y+i;
s = 0; { s la tong cac uoc cua vy}
For 1:=1 to y div 2 do
If ymod 1 = 0 then s:= s + ij
If s=x then Writeln(x,‘,’ ,v):
End;
Readln;
End.
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Bai 2.16

var g,c: integer;
Begin

For g:= 0 to 36 do

For ¢:= 0 to 36-g do ]

Tf (g+c=36) and (g*2 + ¢ *4) = 100 then
Writeln ('S0 con Ga: ‘,g,’” So con cho: Y,y
Readln;

End.

Bai 2.20

- Goi b 1a 56 luong nguoi trong cdc nam.

- Ban diu b:=a; $6 nam cdn tinh n:= 0;

- Lap qud trinh sau diy khi b < p* a.

+ C( sau m6i nam dan s la:

b:=b + b * k/100; (14y b 1a bién real)

+ Vathém duge 1 nam:

n=n+1;

Bai 2,21

- Khdi tao M:=0; 1:=1:

- Lap 2 [énh sau day khi M <= 2*[0E+6

M:=M + i*i;

=1+ 1;

Bai 2.22

Goi y:

Goir=nmod (k + 1), nla 58 s6i con lai sau méi lugt béc. Mdy boc véi s6
lrgng sOi bing a nhur sau: néur = 0 thi a=k, néur<>0 vir<>1thja= r-1, néu
r=] thi may boc ngau nhién (thudng 13 1 vién).

I11. HUGNG DAN GIAIMOT SO BAI TAP CHUONG 3

Bai 3.1
Khai bio mang diém:
const maxN=60;
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Var A: array[l..maxn] of real;

n: integer;
Cdu 1: Ap dung miu nhip dit liéu cho mang 1 chiéu trong bai hoc.
Cdn 2:

Birée 1 Tinh max

max:= ajll;

fori:=2tondo

If afil>max then max:= afil;
Inra man hinh gid tri max
Buoe 2: Inrai ma afil = max
Fori:=1tondo

| If ajil=max then write(i, #32);

Cau 3. Ap dung mot thudt todn sip x&p d4 hoc trong bai déi véi mang a,
ching han chon sdp x&p kiéu chon trie ti€p. Tuy nhién, trong bai tap nay thi
ty stnh vién (tic 13 thit tv cic phan tir trong mang a) dugc xem nhu thay cho
t€n hoc sinh. Sau khi sip x€p diém sinh vién [uu trong mang a thi tén hoc sinh
va di€ém clia ho khong nhét quin nhu ban ddu. D& dam bio su nhét qudn giita
tén va di€m sau khi x4o tron mang, ta 1am nhu sau:

Ding thém bi€én ming T dé biéu thi tén hoc sinh (s6 thit 1w):

T: array[I..maxn] of integer;

Vay 2 ming a va T 1a 2 ming song song vdi nhau tai chi s¢. Hoc sinh thit i
c6 tén 1a T[i], ¢6 diém 12 a[i].

Trudc khi sap x&p ta khoi gdn T{il:= i véi i=1,2,....n

For i:=1 to n do T[i]:=i;

Trong khi sap x&p méng a, néu c6 sy déi chd 2 phan tir a[i] va a[j] thi déng
thai ta ciing d6i chd 2 phdn tir T[i] va T[j].

For i:=1 to n-1 do

For j:=i+1 to n do

If alj]l » ali] then

Begin tgl:= ali]; ali]:= alil; aljl:= tgl;
€92:= T[i]; T[i):= T[j]; T[j]:= tg2;

End;
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Luu ¥ kiéu dif Jiéu cla tgl 14 real, cha tg2 12 integer.

Cdu 4: Ta chi cdn duyét lai mang a tir cudi vé dau. V&i mdii =nn-1,.... 1,
ta in ra T1] va afil.

Bai 3.2

Cau 2:

Fori:=1tondo

Begin { xet a[i}}

- Ap dung thuat todn kiém tra tinh nguyén 16 cho s6 afi].

- Néu a(i] [3 nguyén to thi inra ail;

End:

Bai 3.3

Goi kg 1 s6 lugng diy khong giam (<=) va kt la s6 lugng day khong
tang (>=)

Dé dang tinh dugc kt va kg:

kg:= 0; kt:= 0;
For t:=1 to n-1 do
Begin
If al[i] <= ali+1] then inci{kg);
If ali] == al[i+1] then inc(kt);
End;

Nhu vay ¢6 kha nang sau:

e Néu kg=kt=n-1 thi a 1a day dimg. Néu khong thi:

o Néu kg=n-1 thi a 1a ddy khong gidm. Néu khong thi:

e Né&u ki=n-1 thi a 12 ddy khéng ting. Néu khong thi a khong thoa mén 1
trong 3 tinh chat ddu tién.

Tinh chét c4p s6 cong nén kiém tra riéng.

pat 4 = afl] - al2];
For 1:=2 to n-1 do

If a{i] - al[i+l] <> d then
Begin
d:=0; Break;
End; _
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Vay néu d<>0 thi a 1a mot cdp s0 cong vdi cong sai la d.
Bai 3.4
Té chue dit liéu chinh:

' Type TenHang = ‘A'.."'27;
Var a: array[TenHang]l Of integer;
n: integer; :
i, thl, th2: TenHang;

Véi n <=26, mat hang dau tén 14 thl:=chr(65), mat hang cudi cung tén la
th2:= chr(64+n);

Cdu I:
’ For i:= thl to th2 do
Repeat |
Writel{‘al[’,1i,’1= ’'); Readln{alil};
Until a{i]=>0;

Chu ¥ viéc duyét trén mang a tir day c6 dang for i:=th1 to th2 do....

Cdu 2:

Trudc hét tinh diém trung binh tb bing cdch tinh tb 1A tdng cla cdc phin 1
trong mang a, sau dé gin tb:= tb/n. Luu y tb ¢6 kiéu real. Cudi ciing ta duyét
lai mang a, tai i ma afi] >=tb thi in i ra man hinh.

Cdut 3:

Thit tr cdc mat hang duge xem nhu tén hang. Hay xem lai ky thuat déng
bo tén hang va s6 lugng hang khi x4o tron cdc mat hang trong mang liic sap
x€p méang & cau 3 bai tap 3. 1

Bai 3.5

Cé thé in ra man hinh dang:

11

121

1331

14641

Hang thiricé i + 1 s6, c6 tat cd n hang.

Ta diing 2 mang mot chiéu kich thude n: a va b. Khong phai bat ky lic nao
ta cling ding hét n phan t. Mang a d¢ biéu dién mét hang thit i nao d6, mang
b d€ biéu dién hang thy i+1, bén dudi hang i.
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Nhan xét: Néu mang a di bi€t (& hang i-1) thi mang b ¢6 thé tinh duogc (tai
hang i ) nhu saw:

b[1]=bli]=1:

b(j] = a[i-1] + a[i]: vdi 2<=j<=i-1

Viy viéc in ra tam gidc Pascal nhur sau;

+ Khdi gén alll:=1; al2):=1; In ra sb 1.
+ For i:=2 to n do
Begiln
{Tinh hang 1 dua vao hang i-1}

B(1l]:=1; biil:=1;

For j:=2 to i-1 do bljl:=ali-1]l+ali];
{In ra hang i}
For 3:=1 to 1 do write(b[Jl:4); writeln;
End;

Bai 3.6

Ding méng mot chiu a kich thude 30 bi€u dién cho s6 d6 c¢6 n chit s6
(n<=30).

a) Kiém tra doi xdng:

dx:= true;
For i:=1 ton div 2 do
If al[il <> a{n-i+1] then dx:= false;

Dén day, s6 d6 1a d6i xiing hay khong phu thudc vao gia tri true hay false
cta bién dx.

b) D€ kiém tra s6 d6 ¢6 chia hét cho 3 ta tinh tong gid tri cdc phdn tir clia
mang a rdi dung ham mod.

Bdi 3.8

Thuc hién viéc chén x nhu sau:

+ Néu x <= a[1] ta tinh ti€n mang a sang phai mot vi trf va dit a[1]:=x;

+ Néu x >= a[n] ta a[n+1]:=x;

+ Néu khong roi vao hai trudng hop trén, tim vi tri i trong méng a ma
a[t]<=x<=afi+1]. Tinh ti€n cac phén tir cia mang a tir vi tri i+1 sang phai mot
vi tri r6i thue hién cheén x: afi+1]:=x;
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Doan trinh tinh ti€én mang a sang phai bat ddu tir vi tri k nhu sau:

for j:=n downto k do alj+ll:= alj]l;

Bai 3.9
Té chifc dir liéu chinh:

const maxm = 20; maxn = 38;
Var a: array[l..maxm, l..maxn] of integer;
m,n,i,j: integer;

m hang ctia mang bi€u thi m diém phét, n c6t cha biéu thi cdc diém thu.

Can 2: Ap dung miu duyét mang 2 chiéu c6 dinh hing | vd hang m dé
tinh tong sl va s2 tuong ung véi 2 hang dé. In ra man hinh abs(s1-s2);

Cau 3: Ap dung miu duyét toan bo mang 2 chiéu: “uu tién duyét trén cot
trude™ va ky thuat 3 budce.

Trudc hét phai tinh max:

max:= 0;

For j:=1 to n do

Begin s:=0; For i:=1 tom do s:= s + ali,3l;
if s » max then max:= s;

End;

In ra max va phéi duyét lai d€ in ra cdc diém thu dat 1éng s bing max.

For j:=1 to n do
Begin s:=0; For i:=1 to m do s:= s + ali,jl;
if s = max then write(j, #32);

End;

Bai 3.10
T6 chitc dir liéu chinh:

const maxm = 25; {maxn = 20:}
Var a: array[l..maxm, ‘a‘..‘z’} of real;
m,n,i: integer; j: char;

Trong méng a: m hang biéu thi cho m sinh vién, khong qué 26 cot biéu thi
cho n d¢ tai.
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Cdu 2: V6i mdi cot j, dém s6 lugng phén tir bing -1 dé biét cdt ndo cé s6
lugng s6 -1 it nhit. Vay, dp dyng mau duyét toan bd mang 2 chiéu: “wu tién
duyét trén cot” va k¥ thuit 3 bude. Xem g1 ¥ cau 3 bai tap 3.1.

Cdn 3, Cau 4: dp dung méu duyét toin bo mang 2 chi¢u: “uu tién duyeét
trén hang™ va k thuat 3 bude. Xem goi ¥ cau 3 bai tap 3.1.

Bai 3.11

Té chife dit lieu:

const mazxm=10; maxn=20;

Var c¢: array[l..maxm, l..maxn] of integer:
nhth: array{l..maxm] of string;
hm: array([l..maxn] of string;
m,n: intger; ]

Can I, Cdu 2: Nhap m.n va 3 méang c, nhth, hm.

Can 3, Cdn 4: V6i méi hang (nhi thdu) . duyét trén hang dé (cic hang
muc cong trinh), tim vi trf mot phan tir ¢6 ¢{i,j] nhé nhat. Gia sir vl tri d6 a
(i1,j1) in ra nhth(i1], hm{j1]. Tich luy C[i1,j1] vao téng S cho cau 4.

Bai 3.14

Gid tri cia k khong thay d6i khi s khong thay déi va bang vi tri xuit hién
fan dau tién clia x4u Anh trong S, k =7.

Bai 3.16

Phép cong xau khong 6 tinh chat giao hoan.

Phép so sdnh 2 xau ky tr c6 ddm bao vé thi tu tir dién vi d6 La phép so
sanh 2 ma ASCII ca 2 ky tr khéc nhau diu tién trong 2 xau.

var A: array[l..255] of char;

C6 thé nhap/in ra toan bo x4u S, trong khi mang A phai nhap/in ra timg
phan .

Miing A khong dp dung dugc cdc ham va thi tuc trén xau.

Cac phép duyét trén S va A 1 giong nhau.

Bai 3.17

Khai bdo 2 mang mot chiéu HD (ho dém) va T (tén) cic phan tir ki€u string.

Cdu I: Sap x€p mang T nhu sdp xép mot mang kiéu nguyén, khi d6i chd
phdn tir T[i] va T[j] thi cling d6i chd 2 phan tir HD[i] va HD{j].
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Can 2:

For 1:=2 to n do

For j:=n downto 1 do

If (T[3] <T[3-1)) OR ( (T(3]=TI3-11) and
(HD[J] < HB[j-1]1} Then

Begin
tg:= T[3]1; T[3]1:=T[Ji-1; T[j-1]:= tg;
tg:= HD[]]3; HD[Jj):=HD[]j]-1; HD{1-11:= tg;
End;
Bai 3.18

Gi4 thidt méi mot tir khong bi ngdt xuéng dong, cic tir ngdn cach nhau
bang diing mot dau cach, cudi mdi cau ¢ mot ddu cham cau.
Str dung mot mang cdc nguyén am:

Type NguyenAm = ('A’,'E’,'0","'U","1° 1;
Var a: array [NguyendAm) of Integer;

k: NguvenAm;

L.

Khai tao:

1 sotu:=0; socau:=0; alk):=0; vé1 moi k = A" .."'T’ J

Quy wéc: a[k] 1 s6 lugng nguyén am k xudt hién trong van ban.

Diing vong lip for i:=1 to n dé nhap dong S tat ca n lan. Xét dong thir i,
diing bién j d€ duyét trén S:

+ Dém duge: s6 dau cdch d, s6 dau chdm c.

+ Tich lu¥: sotu:= sotu + d + 1; socau:= socau + C;

+ Véi méi k¢ tu S[j] trong phép duyét trén xau S: dung lip for k ="A’.T°
dé duyét trén mang a, néu tdn tai k ma S[j} = k thi ta dém thém mot ldn xudat
hién nguyén am k bing cach tang a[k] 1én 1 don vi.

Sau n 14n nhap:

+ In ra sotu, socau.

+ In ra nguyén am k ma afk] c6 gid tri 16n nhat.

Bai 3.19

. Gia xir XY 1a 2 xau s6 c6 161, a,b 1a 2 s6 sau khi sira 181, ¢ 12 tong clia a
va b. Theo d4u bai a,b,c c6 kiéu longint.
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- Viéc sira 16i X vA Y nhar sau dé tinh a va b nhy sau:

Repeat Val{X,a,code); Untll code=0;
Repeat Val(Y,b,code); Until code=0;

-Vayci=a+ b

Bai 3.23

- Khong thé nhap gid i cho bién kicu liét ké va kiéu khoang con binh
thutsng nhie céc bién ¢6 kiéu dit liéu don gian chuan.

- Kiéu doan con trong Pascal cé thé biéu dién mot truc s¢ ¢ 256 dicm
nguyen.

- Khong thé kKhai bdo mot bién tap hgp ki€u dit liéu ¢6 qud 256 phan tit, do
d6 khong thé ¢é kiéu nguyén.

Bai 3.24

A:=0; sai. vi A khong 12 bién ki€u s (integer, real, byte,...).

A:=""; sai, vi A khong 1a bién kiéu char hay string.

A:=[]; dlng, day 12 1énh khoi tao tap rong.

A:=5; sai vé cl phap

A:={5]; dling, day 1a lénh khdi gdn tap A.

A:= A + [5..9]; diing. day 1a phép hop 2 tap hop trong ngdn ngit Pascal.

Bai 3.25 '

- Khai bdo kiéu va bién:

Type TapDetai = Set Of Bye;

Var A,B,Al,Bl: TapDetai;

- Nhip n,m thoa méan n<=200.

- Goi A 12 tap cdc dé tai ma tat ca cdc sinh vien déu viét, B 12 tip céc dé tai
ma khong ¢ sinh vién nao tham gia.

- A1,BI 1a cdc bién tap hop trung gian. Al ding dé ghi nhan tam thoi tap
cac dé tai coa timg sinh vién trong qud trinh nhap. Bl 1 tap hop ghi lai hop
clia tat ca céc tap d€ tai ma céc sinhvién tham gia.

- Khoi tao A:={1..n]; Bl:={};

- Nhap m lan cho cdc phdn tir tap Al, sau mobi lan nhap Al duge khdi tao
lai 1 tap réng. Lan nhap thit i tuong dng vGi cic dé tai cla sinh vién thit i tham
gla. Sau khi nhap xong Al ta co;
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A=A *AL Al=[];

Bl:=Bl + Al;

- Két thiic qud trinh nhap thi A 12 tap céc dé tai ma tt ca cdc sinh vién déu
tham gia. B = [1..n]-B! 12 tap cdc dé thi con lai, chua c6 ai tham gia.

Bai 3.26

Cdu 1. Gia sitn = 14, m=6

LOP={A,B,C.D.EF,GHIJKM,LN}

6 quan hé gia sir duge nhip la:

AB > CD

CFK 2> MN

BGC -EF

CH 2>IK

I =2LG

ADE - KH

Cau 2: Gia su X=[A.B,G]

Khi d6 X rit dugc nhém:

Y=[A,B.G,C,.D.E.FK,H,I.M,N]

Céu 3: Nhém nong c6t 1a Z=[ A,B, J]

Got y:

V& 16 chiic dir liéu chinh.

Ta dinh nghia 2 ki€u dit liéu:

TenHs = ‘A* ..'Z’
NhomHES = Set Of TenHS;

Khi d6, ta ding 2 mang mot chiéu L va R trong dé LIi] 12 tap hop biéu
dién v& trai cua quan hé thit i, R(i] 12 tap hop bi€u dién v€ phai clia quan hé thi
indy,i=12,..m.

L,R: Array[l..MaxN] Of NhomHS;
(const MaxN = 26)

Néu tén hoc sinh ddu va hoc sinh cudi duge luu trong 2 bién hsd va hsc thi
ta cb:

hsd:="A’'; hsc:=Chr (64+n); |
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Cdc phép duyét trén cdc tap hop S kiéu NhomHS sé& ¢6 dang;

L_ For hg:=hsd to hsc do «Xi 1v i adadi vdéi tdp S= _]

V6t hs 1 bién kiéu TenHS.

Thudt todn cdau 2

Goi Y la nhém hoc sinh ma X ru dugc.

Buoe [ Ban dau Y:= X; '

Bure 2: Xét moi quan hé i (i=1.2,...,m) néu v& trdi chia quan hé thit i ndo
do thuge vao Y thi theo dinh nghia quan hé L[i]>R[i], & rang v€ phai cla
quan h¢ thit i d6 ciing phii thuoc vao Y. Dé ngin gon trong lap luan, trong
trueng hgp nay ta néi ring “quan he i duge thoa”.

Hon nita. néu quan h¢ i dugc thod thi ta ghi nhan c6 xdy xa viéc két nap
R[i] vao Y. dong thoi ddnh ddu quan hé nay da duge xét.

Happened:= False:
For i:=1 to m do
Begin
{kiém tra xem L{i] ¢é chia trong v khéng}
Belong:= True;
for k:= hsd to hsc do
if not (k in ¥) then
Begin Belong:= false; Break:
End;
{N&u L[i] chia trong Y thi R[i] cling chtia trong Y}
If Belong and not ( i in DX) then
Begin
Y:= Y + R[1i]);
DX:= DX + [1];
Happened:= True:
End;

Biroc 3: Néu Happened = True thi ta quay vé Budc 2. Nguoc lai thi ket
thic thuér todn cau 2 va in ra cdc hoc sinh trong tap Y.

Tai sao phai quay lai buéc 2?

Sédiphéiquaylajxétn1quanh¢\ﬁcéthékhiqum}héthﬁjbénduéiduqc
thod dan dén quan hé thd j* nao dé bén trén duge thod, trong khi, trude dé,
quan h¢ thit j’ nay khong duoc thoa.
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Phan tich vi du dau bai:

(1)’ AB > CD

(2) CFK >MN

(3) BGC 2EF

(4)CH -»IK

(1 2LG

(6) ADE - KH

X=[A,B,G]

Biie 1:Y =[A,B,G]

Biroe 2;

Quan hé (1) duge thoa, Y = [A.B.G,C.DI.

Quan hé (2) khong duge thoa.

Quan hé (3) dugc thoa, Y = [A,B.G.C,D,E.F].

Quan hé (4) khong dugce thed.

Quan hé (5) khéng duge thoa,

Quan hé (6) dugc thoa, Y = [AB,G.C,D.E,F.K.H].

Quay vé xét laj Budc 2, thay ltc nay cdc quan hé 2,4 dugce thoa.

Y=[A,B.G,C,D.E,F.K.H,ILM.N]

Quay vé xét lai 14n nita, quan hé 5 viin khong duoc thoa, happened="false.
dimg thudt todn.

Thudt todn cdue 3

Thuc ra céu 3 rat dé thuc hién dva vao cau 2 da lam.

Ta co Calop=[hsd..hsc];

Goi K 1a nhém hoc sinh ndng c6t.

Ban dau khdi tao K:= Calop;

Ta lan Iugt thir tdich mot hoc sinh ra khéi K va kiém tra xem nhém K sau
khi thit tach hoc sinh d6 thi c6 thé ri dugc ca 1dp di choi hay khong bing cich
ap dung thuat todn céu 2. Néu K van ri duge Calop thi chimg té hoc sinh vira
tach khong phai la thanh vién ca nhém nong ¢6t cla 16p. Néu nguoe lai, ta
thuc su tach hoc sinh d6 ra khoi tap K.

Két thiic qud trinh thir d6 v6i moi hoc sinh trong 16p thi cdc hoc sinh con
lai trong K chinh 1a nhém nong cét cdn tim.
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Calop:= [hsd..hsc)] ; K:= Calop;

For hs:=hsd to hsc do

Begin
X:= K - [hs];
dp dung thudt todn cau 2 a8 tinh v L X
If Y = Calop Then K:=K-[hs];

End;

IV. HUONG DAN GIAI MOT SO BAI TAP CHUONG 4

Bai4.3

Got y:

Mot diém dugc dinh nghia 12 mot bién ban ghi:

Diem = Record x.y: integer: end:

V¢ thuat todn:

Xét doan thdncr d di qua 2 diém A(xLyD), B(x2,y2) va diém M(x, ¥).
Phuong trinh doan théng d ¢6 dang:

(-x D/ 1-x2) =(y-y D)/(y 1-y2)

Dé phong méu s¢ bang 0 ta viét thanh dang:

(X-XD*(y1-y2)-(y-y )*(x 1-x2)=0

Dat vé trdi 1a f(M).

Nhan xét (*):

+ Néu f(M) = 0 thi M ndm trén doan thing AB.

+ Néu f(M) > 0 thi M nim vé mot bén clia doan AB va néu f(M) < 0 thi
di€ém M nim v& phia bén kia cla doan AB.

D¢ t6ng quat trong viéc xét vi tri tuong d6i cla diém M(x,y) so véi doan
thang AB, v6i A(x1,y1), B(x2,y2) c6 dinh, ta ¢é thé viét f(M) thanh f(M,A,B).

Tu d6, xét 2 doan thing: doan AB =[(x1,y1),(x2,y2)] va doan CD =

[(x3,¥3).(x4,y4)]. Theo nhan x€t (*) ta ¢6 nhan xét (**) sau day:

' + Né€u tich P1= f(A,C,D)*f(B,C ,D) ¢6 dau am thi chlmg 16 2 diém A va B
nam vé 2 phia ctia doan thdng CD. Cdn néu tich P1 ¢é dau duong thi 2 diém A
va B nam vé cling mot phia so véi doan thing CD. T4t nhién néu P1 bang O thi
mot trong 2 diem A va/hoic B roi trén doan thing CD.
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+ Tuong tu nhir the ta c¢é thé biét duoc vi tri twong d6i clia 2 diém C va D

s0 vdi doan thi‘ing AB bing cdch xét tich P2=f(C,A,B)*f(D.A,B) mang d&u gi.

+ Cuéi cling ta nhan thdy néu tich P1 va P2 déu mang dau am thi chiing to

2 doan thang AB va CD cit nhau.

Téng quat: Néu ¢ ham logic:
g2(A,B,C,D)=(Pl<=0)and(P2<=0)

thi gi4 tri ding clia ham g s& khang dinh 2 doan thing AB va CD ¢4 cit nhau.
Bay gid ta ¢6 thé sir dung ham g dé gidi quyét viée xét dudng gap khic di

quandiém A, A,...., A, ¢6 tu cit hay khong, n>=3.

Véi mobi doan AA,,, (i=3,...,n-1) ta sé xem no cat cdc doan trudc d6 AA,

hay khong (j=1,..,i-2) thong qua viéc xét gid tri cua ham g(A, A, AA;,)

Trong chuong trinh nén xay dung cac ham sau day:

1) Function f(M,A,B:Diem): Real;
begin

f:= (M.x-A.x)*{(A,v-B.y)-(M.yv-A.v)*{A.X-B.x]

end;

2} Function g(M,N,A,B:Diem): Boolean;
Var P1,P2: real;
Begin
Pl:=f£(M,A,B)*f(N,A,B);
P2:=f(A,M,N)*f (B,M,N};
Catnhau:= (Pl«=0) and (P2<=0)};
End;

3) Function GhapKhucTuCat{ A: Arr): Boolean;

Var 1,j: integer;

Begin

For i:=3 to n-1 do

For j:=1 to i-2 do

If g(A[i],A[1+1],A[7),A[]j+1]) then
Eegin
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GhapKhucTuCat : = True;
Exit;
End;
GhapKhucTuCat := False;
End;

V. HUGNG DAN GIAI MOT SO BAI TAP CHUONG 3

Bai 5.8

V& 16 chic dir liu:

Nén khai bdo kiéu Str30 = string{30] dé truy€n tham s& kiéu string[30] vao
thi tuc.

5tr30 = string[30];
Hocsinh = Record
ht: Str30:
ng: integer;
lop: string(l10];
»1lhk, x1hl: string{3];
End;

_

Vai di¢m luu ¥ trong chuong trinh:
Chuong trinh chinh chi 16 chitc viée trinh bay menu chinh. Méi muc cua
menu nay s€ goi cdc thii tuc thuc hién cac nhiém vu (vong tng.

Write('Ban chon muc nao: "} Readln({chon) :
Case chon of

1: Append;
2: List;
3: Find;
Enag;

| Until chon=4;

Trong 3 thit tuc trén, nén sir dung thém 3 modul ¢¢ ban sau day dé tién sir
dung trong cdc thi tuc chinh:

* Procedure Input(Var hs: Hocsinh):
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Lam nhig¢m vy nhap thong tin ddy di cho mot hoe sinh hs.

¢ Procedure Outpui(hs: Hocsinh):

Lam nhiém vu in 1én man hinh thong tin day du cia mét hoc sinh hs.

* Function NameOf{Fullname: str30): Str30:

La ham cho gid tri bing tlr cuéi ciing ctia chuéi ky tr Fullname (hoac 1a
chinh chudi d6 trong trudng hop chudi nay chi cé mot tir). dé chinh 1 phan tén
trong tén ddy du cta mot hoe sinh. Luu ¥ ring chuong (rinh chi yéu cdun tim
theo tén. do d6 khong nhat thiét phai nhap tén ddy do khi tim kiém.

Clucong trinh

Program QLHS;

Uses (Crt;
const fname = "QOLHS.DAT';
Tvpe

Str30 = string[30];
Hocsinh = Record
ht: Str30;
ns: integer;
lop: stringl10];
x1lhk, xlhl: string[3};
End;

Var f: FILE OF Hocsinh;
chon: byte;

Procedure Input(Var hs: Hocsinh) ;
Begin
With hs do
Begin
Write({'Ho va ten: '); Readln (ht);
if ht='' then exit:
Write{'Nam sinh: '); Readln{ns);
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Write('Lop: '); Readln({lop);
Write{'XL Hanh kiem: '}; Readln{xlhk};
Write{'XL Hoc luc: '); Readlni{xlhl);
End;
End;

Procedure Output (hs: Hocsinh);
Begin
With hs do
Begin
Writeln('Ho wva ten: ', ht);
Writeln('Nam sinh: ',ns};
Writeln{'Lop: ',lop);
Writeln('XL Hanh kiem: ',xlhk};
Writeln('XL Hoc luc: ',xlhl};
Writelnd
End;
Readln;

End;

Procedure Append;
var k: integer;
hs: Hocsinh;
Begin
Clrscr;
k:= FileSize(f);
Tf k=0 Then Writeln{'Chua co hoc sinh nao trong tep')
Elge Writeln{'Da co ',k,' hoc sinh '};
seek{f, k};
Input {hs);
if hs.ht <>'' then Write(f, hs);
Writeln('Enter de tro ve menu chuong trinh');
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Readln;
End;

Procedure List;
var i: integer;
hs: Hocsinh;

Begin
Clrscr;
Reset (£} ;
For i:=1 to FileSize(f) do
Begin
Read (£, hs);
Cutput (hs);
End;
End;

Function NameOf {Fullname: str30): Str30;
var 1: byte;
Begin
i:=length{Fullname) ;
while (i>0) and (Fullnamel[i]<>#32) do dec(i);
if 1=0 then NameOf:= Fullname
Flse NameQf:= Copy (Fullname, 1 + 1, length(Fullname});
End;

Procedure Find;

Var i: integer;
hs: Hocsinh;
ten: stringi6];
Found: Boolean;

Begin

Clrscr;
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Write{'Nhap ten hoc sinh can tim: '); Readln{ten);
If ten="' then Exit;

Found:= False;
Reset (L) ;
For i:=1 to FileSizel(f) do
Begin
Read{f, heg);
I'f NameOf{(hs.ht} = ten then
Begin Writeln{'Tim thay hoc sinh thu ',i};
Output ths);
Found:= True;
End;
End;

If et Found Then Writeln('Khong co hoc sinh ten la ', ten);
Writeln{'Enter tro ve menu chuong trinh');
Readln;

End;

BEGIN

Assign(f, fname);

{$I-}

Reset (f);

{I-}

If IOResult > 0 Then Rewrite(f);

Repeat

Clrscr;

Writeln{'Menu chuong trinh');
Writeln('l. Nhap hoc sinh mol');
Writeln{'2. Xem danh sach hoc sinh');
Writeln('3. Tim theo ten hoc sinh');
Writeln{'4. Thoat khoi chuong trinh');
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Write({'Ban chon muc nao: '); Readln{chon):
Case chon of

1: Append:
2: List;
3: Find;
End;

ntil chon=4:

[

Bai 5.9

Vai diém goi v:

Vigc 16 chuc dir liéu vi 16 chiic chuong trinh chinh ciing véi céc muc 1.2.3
cua menu gidng nhar bai tap 5.8.

Write('Ban chon muc nao: '); Readln(chon);
Case chon of

1: Append;

2: List;
Findauthor; i
FindRBooks;

e Lt

End;

Trong tam can ban 16i 1a giai quyét phép so sdnh tuong doi 2 xau ky wr -
muc 4 ctia menu. Thi tue FindBooks ¢é noi dung chinh sau day:

Reset (f);

For 1:=1 to FileSize(f) do
Begin

Read({f,s);

If Compare({ten,s.tens) then
Begin Writeln{'Tim thay quyen sach ¢ vi tri *,i);
Output (s);
Found:= True;
End;
End;

If Not Foud Then Writeln{'Khong co quyen sach nac nhu vay. ') ;
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Ham Compare(x.s) 1a ham so sinh x4p xi tén gén diing quyén sach 1a x ¢6
trong tén chinh xdc quyén séch s hay khong.

Trudc heét phai xod hét cdc ddu cdch hai va cdc ddu céch vo nghia frong Xx.

while x[11=#32 do delete(x.1,1):

while x[length(x)}=#32 do delete(x,length(x).1);

repeat k:=pos(#32-+#32.x); if k>0 then delete(x .k, 1});

Until k=0;

Ticp theo. néu x 1a mot tir thi x phai 1A mot 1 nao d6 trong tén chinh xic
clia cudn sach s. Ham Pos_word(x,s) dudi day cho biét tir x ¢6 tring véi mot tir
nao d6 trong s hay khong. Ta tam thdfi chua xét him Pos_word(x.s) dé quan

tam ti€p viéc bién luan dang dién ra & ham Compare(x,s).

- If pos(#32,x)=0 then
begin

Compare:= pos_word{x,s}
exit;

end;

Trong trudng hop x gém nhiéu tir thi tap tat cA cdc tir cha tén sach gan
ding x, g tr mét phai tring véi mot tir nio d6 chia tén séch chinh xéc s-

got:= true;
Repeat
K:= pos{#32,x};
if k>0 then
begin
wi= copyix,l,k-1};
got:= got and pos_word(w, s) ;
delete(x,1,k);
{1f pos_word(w,s) then Writeln('Co ,w,' trong ',s});)
end;
Until k=0;
Compare:= got and pos_word{x, s) ;
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Nhu vay ham Compare(x.s) dd dugc xem xét day du.

Xét ti€p ham Pos_word(x,s)

Néu s chi gém mot tir thi viéc so sénh dién ra & 2 tir va thuc hién boi phép
so sdnh bang nhau théng thuong:

If pos{#32,s) = 0 then
Begin
Pos_Word:= (x = s8};
Exit;
End;

]

Néu s gdm nhiéu tir thi Pos_word dugc thoa (bang truc) khi mot tir nao dé
cla s bang tir x.

Exist:= False;
Repeat
i:= pos{#32,s);
if 1>0 then
begin
ws:= copy{s,1,i-1);
Exist:= Exist Or (x=ws);
delete{s,1l,1i);
end;
Until i=0;
Pos_Word:= Exist Or {x=s8);

Chlutong trinh:

Program QLSACH;

Uses Crt;
const fname = 'QLSACH.DAT';
Type

Str30 = string(3071;
SACH = Record
tens: Strig;
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tacgia: str30;
namxl: integer:
nhaxb: str30;
End;
Var f: FILE OF SACH;
chorn: byte;

Procedure Input (Var s: SACH) ;
Begin
With s do
Begin
Write{'Ten sach: '}; Readln(tens};
if s.tens='' then exit;
Write{'Tac gia: '}); Readln{tacgia):
Write{'Nam xuat ban: '); Readln (namxb) ;
Write('Nha xuat han: '); Readln(nhaxb) ;
End;
End;

Procedure OQutput (s: SACH) ;

Begin

with s do

Begin
Writeln('Ten sach: ',tens);
Writeln('Tac gia: ',tacgia):
Writeln('Nam xuat ban: ',namxb);
Writeln('Nha xuat ban: ',nhaxb}

Writeln{'-----————=————————— ") ;
End;
Readln;
End;
(* ________________________________ *)
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Procedure Append;
var k: integer;
s: SACH;
Begin
Clrscr;
k:= FileSize(f}; .
1f k=0 Then Writeln('Chua co quyen sach nao trong tep')
Else Writeln('Da co ',k,' quyen sach'};
seek{f,k);
Input(s);
if s.tacgla <»'' then Writel(f,s);
Writeln{'Enter de tro ve merm chuong trinh'l;
Readln;
End;

Procedure Tist;
Var i: integer;
s: SACH;
Begin
Clrscr;
Reget (f);
For i:=1 to FileSize(f) do
Begin
Read(f,s);
Output (s} ;
End;
End;

Function NameQOf (Fullname: str30): Str30
Var i: byte;
Begin

i:=length(Fullname) ; J
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while (i>0) and {(Fullname[i]l<>#32) do dec{i};

if 1=0 then NameOf:= Fullname -

Else NameQf:= Copy (Fullname, i + 1, length{Fullname));
End;

Procedure Findauthor;
var if integer;
5: SACH;
ten: string(6];
Found: Boolean;
Begin
Clrscr;
Write('Nhap ten tac gia can tim: '); Readln(ten);
If ten='"' then Exit;
Found:= False;
Reset (f);
For i:=1 to FileSize(f) do
Begin
Read(f,s); ‘
If NameOf (s.tacgia) = ten then
Begin Writeln{'Tim thay tac gia thu ',i};
Cutput (8) ;
Found:= True;
End;
End;
If Not Found Then Writeln('Khong ¢o tac gia la ',ten);
Writeln('Enter tro ve menu chuong trinh');
Readln;
End;

Function Pos Word{x , s: str30): Boolean;

var 1: byte; ws: str3(; exist: Boolean;
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WSz COpy s, Y, l-1Y;
Exist:= Exist Or (xX=ws);
delete(s,1,1);

end;

Until 1=0;

Pos Word:= Exist Or (x=s};

Function Compare(x,s: str30): Boolean;
var k: byte; got: Boolean; w: Str30;
Begin
while x[1]=#32 do delete{x,1,1);
while x[length(x)1=#32 do delete(x,lengthix},1};
repeat
k:=pos (#32+#32,%) ;
if k>0 then delete{x.k,1);

Until k=0;
If pos{#32,x)=0 then
begin

Compare:= pos_word(x,s);

exit;

I
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Begin
If pos{#32,s) = 0 then

Begin
Pos_Word:= (x = s);
Exit;

BEnd;

Exist:= False;

Repealt

1:= pos{#32,s);

1f i=0 then

begin

ws:= copy(s,l,1-1};
Exist:= Exist Or (x=ws);
delete(s,1,1});

end;

Until 1=0;

Pos_Word:= Exist Or (x=S);

End;

Function Compare({x,s: str30): Boolean;
vVar k: byte; got: Boolean; w: Str30;
Begin
while x[1]1=#32 do delete(x,1,1};
while x[length(x)]=#32 do delete(x,length(x),1);
repeat
K:=pos {#32+#32,%) ;
if k>0 then delete(x,k,1});
Until k=0;
If pos(#32,x)=0 then
begin
Conpare: = pos_word(x,s);
exit;
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end;
got:= true;

Repeat

kK:i= pos(#32,x);
if k>0 then
begin

wi= copy(x,1,k-1};
got:= got and pos wordiw,s) ;
delete(x,1,k);
{1f pos_word(w,s}) then Writein{'Co ',w,' trong ',s);}
end;
Until k=0;
Compare:= got and pos_word(x,s);
End;
Procedure FindBooks;
Var 1: integer;
50 SACH;
ten: stri0;
Found: Boolean;
Begin '
Clrscr;
Write('Nhap ten sach gan dung: '); Readln(ten);
If ten='"' then Exit;
Found:= False;
Reset (f);
For i:=1 to FileSize(f) do
Begin
Read(f,s);
If Compare(ten,s.tens) then
Begin Writeln('Tim thay quyen sach o vi tri *,i);
Output (s); Found:= True;
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End;

End; .

If Mot ertiThenDtitehlehcqgcx>qq¢31sach11£>nmjxay.ﬂ;
Writeln('Enter tro ve menu chuong trinh’): Readln;
End;

{1-}

If IOResult > 0 Then Rewrite(f):

Repeat

Clrscr;

Writeln('Menu chuong trinh'):
Writeln('l. Nhap them mot quyen sach');
Writeln . Xem danh muc sach'};

{(*2

Writeln('3. Tim sach theo ten tac gia'y;
{4
("

Writeln . Tim sach theo ten gan cung cua sach');
Writeln . Thoat khol chuong trinh'):

Write('Ban chon muc nao: '}; Readln(chon);
Case chon of '
1: Append;
2: List;
3: FindAuthor;
4: FindBooks;
End;
Until chon=5;
Close(f);
END.
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VI. HUGNG DAN GIAT MOT SO BAI TAP PHAN PHU LUC

Bai PL2.1

Goi y

Ta goi chia(m,n) 1a 6 lugng cach chia m géi qua cho n ngui;

Néu s& nguoi n=0 thi s6 cdch chia =0, vi khong ¢d cdch chia cho 0 ngudi.

Né&u s6 qua m =0 thi s6 cach chia =1, nghia 1a méi ngudi nhan duoc 0 qua.

Néu m<n thi s6 ngudt it hon s6 qua va hon nita ngudi trude khdng nhén it
qua hon ngudi sau nén tir ngudi thit m+1 s€ khéng nhan duge qua. Trong
truong hgp ndy s8 cdch chia qua bang s6 cach chia m qua cho m ngudi.
Chia:=chia(m.,m). Ta xét ti€p trudng hop m=n dudi day.

Néu m>=n thi s6 cdch chia m qua cho n ngudi bing tong s6 céch chia cla
2 nhém S| va 52 sau day:

Nhém 1: Gom cdc céch chia ma ngudi thif n khong nhan duge qua, nghia
14 chi chia qua cho n-1 ngudi diu tién:

Sl=chia(m,n-1}

Nhém 2: Gom cédc cdch chia ma ngudi tht n nhén duge it nhat mot géi
qua. Do d6 ai cling nhan duge qua, vi vay ta c6 thé bét médi ngudi 1 géi qua,
cho ho linh sau. S6 m-n qua con lai s& chia cho n ngudi:

S2:=chia(m-n,n)

Tém lai, khi m>=n ta c¢é:

chia := chia(m.u-1) + chia(m-n,n).

Va, ta c6 tht tuc d¢ quy sau day:

Function Socachi{m,n:byte):Integer;
Begin
If n = 0 Then Socach:=0
Else If m=0 Then Socach:=1
Else If m<n Then Socach: = Socach{m,m)
Else Socach:= Sccach{m,n-1) + Socachim-n,n};
End;

Bai PL2.2
Goi y
Bai nay c6 thé 1am tuong tu nhu bai phén tich s6 tu nhién N.

242



Ta ¢6 thu tuc dé quy sau day:

Procedure Tach (n:integer) ;

Var k: integer;

Begin
{ Tim so hang fibonaci thu k gan sat vol n nhat}
k:=0; while ulkl<=n do inclk}; dec(k);
x[k]l:=1;
If n»ulk] then Tachi{n-ulkl);

End;

Trong d6, uf1..100] 1a mang chifa diy fibonact.

Bai PL2.3

Goi y

Ta goi Tim(L,R,n) la thil tuc d¢ quy xét trén doan thit ty 1a n tir toa d¢ trai

L dén toa d6 phai R. Thit tur n theo quy dinh mé6 ta & dau bai.

Poan thang trude khi chia ¢6 thit tir 12 1. Nghia 13 & chwong trinh chinh goi

Tim(0,k.1).

S m quy dinh s6 14n chia cdc doan thing con lai, déng thdi ciing 12 s6 14n

goi dé quy tht tuc Tim(L,R,n). Nhu vay ¢6 mét bi€n toan cuc dé dém s6 ldn
chia, ta goi bién d6 1a slchia.

Thu tuc Tim(L,R,n) thuc hién cic cong viéc sau day:
S6 hiéu doan n
S& hiéu doan 2(n-1)+1 2(n-1)+2
L U v R
Tinh toa 46 (thuc chét 12 hoanh d6) 2 ddu doan thang & gifta:
U:=L+(R-L)/3
V:=L+2(R-L)/3
Tang sb 1an chia inc(slchia);
Ta ¢ 2 trudng hop:
Truomg hop 1: Néu s6 ldn chia <m thi ta ¢6:
Néu x/y <= U thi: Ta xét doan (L,U) v&i thit tr doan tuong ng 1a 2(n-1)+1

giong nhyr xét doan (L,R) néi trén véi thi ty doan 14 n.

Néu x/y »>=V thi: Ta x€t doan (U.R) véi thit ty doan tuong (ng 1a 2(n-1)+2

giong nhu xét doan (L,R) néi trén véi thit te doan la n.
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Ngugc lai, qué trinh dé quy cham diit va chic chin x/y khéng thude doan
nao dir ti€p tuc chia niva.

Tritgng hop 2: Néu s6 1an chia di = m, ta c6:

Néu x/y <= U thi: Phan s& x{y thudc doan 2(n-1)+1.

Neu x/y >=V thi: Phan s6 x/y thudc doan 2(n-1)+2.

Néu khong phai 2 truding hop trén thi phan sg x/y khéng thuoc doan nao &
lan chia cudi cling nay. Cu thé né thu¢e doan chua bi gach bo & lan chia trude
d6, nhung lai ndm ding phan bi gach b & [4n chia cus ciing.

V&ytacéthﬁtucdequysauday

F_ Procedure Tim{l,r:real; n:integer) ;
var u,v: real:;
Begin
u:=l+{r-1)/3;
vi=l+2*(r-1)/3;
inc{slchia);
if slchia<m then
begin
if x/y <= u then Tim{l,u,2*(n-1})+1)
else
if x/y »>= v then Tim{v,r,2*(n-1)+2)
else
begin writeln(‘Khong thuoc’) ;Exit; Eng;
end
else
begin
1f {x/y<=u) then writeln(2*(n-1)+1)
else
if x/v >= v then Writeln(2*(n-1)+2)
else writeln(f, 'Khong thuocc');
end;
End;

G chuong trinh chinh, ta khi tao sichia=0 v goi Tim(0,K, 1);
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