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LOI NHA XUAT BAN

Trong nhitng ndm gdn day, viéc ddo tao vé Cobng nghé Thdng lm
(CNTT) da trd thanh nhu cdu ngdy cdng cdp thiét hon d6i véi moi
nguct, 1 nhan vién bdn hang, ki su, bdc si va phéng vién, dén nha
doanh nghiép, cdn by qudn li... Phit hop véi xu thé phdt trién cia xd
hoi, tin hoc da trd thanh mot mén hoc dugc yéu thich & nha trudng.

. Ngay tx trén ghé nha truomg khéng it hoc sinh da quyét tam hoc tip d¢
trd thanh chuyén gia CNTT va mét s6"em dd dat thanh tich cao tai cdc
ki thi hoc sinh gidi trong nuéc va qudc t€'vé tin hoc.

D€ ddp img nhu cdu vé sdch tham khdo tin hoc cho hoc sinh phd
théng vad gop phdn ndng cao chdt liong ddo tgo tin hoc trong nha
truomg, Nha xudt bdn Gido duc thanh lgp ti sdch " Tin hoc trong nha
triucmg” va sé ldn liegt cho ra mdt ban doc logt sach dugc chon loc cé
hé thong cho hoc sinh phé théng.

- Chiing t5i rdt mong nhdn dugc ¥ kién déng gép ciia cdc thay cé
gido, cdc em hoc sinh va dong ddo ban doc gén xa dé ngay cang dap
dng t6t hon nhu cdu ciia ban doc.

Thut tix gép ¥ xin gii vé NXB Gido duc, 81 Trén Hung Dao, Ha Ni.

Nha xuét ban Gido duc



LOI NOI PAU

Day la quyén sdch thir ba va cudi cimg cia bg sdch Ldp trinh Pascal
danh cho hoc sinh phc“; théng. Trong tuyén tdp nay, cdc bai tdp dugc
chia theo cdc chi dé khoa hpc va ung dung khdc nhau, do dé sé khong
c6 phdn 16m tdt Iy thuyét nhu hai tdp déu ciia bj sdch. Hoc sink duge
on luyén theo hiedmg cung c6 cdc kién thic da c6 va dp dung vao thuc
té. Héu hét cdc bai t@p trong sdch déu thugc phdn ndng cao, chuyén
sdu, ddc bigt la cdc bai tir 11 dén 15. Tai lidu ndy ciing c6 thé danh cho
cdc lop chuyén Tin hodc dimg d@¢ luyén cho hoc sinh gioi va dji tuyén
Tin hoc. Tuy nhién nhu da néu trong I5i giGi thi¢u cia tép diu tién, by
sdch Ldp trinh Pascal ndy nham vao déi twong I tdt cd cdc ban tré yéu
thich Tin hoc, yéu thich Igp trinh, tyw minh mudn khdm phd, fim toi
nhitng diéu méi lg ciia mén hoc ddy hdp dén nay.

Sdach bao gc?:m khoang 250 bai tdp, chia theo nhimg chi dé khdc
nhau. Phdn cudi cimg Iix tuyén tdp mét 56 dE thi hoe sinh gici quéc gia
v quoc té. Do pha: han ché dung hepng sdch, chung 16i chi c6 thé cung
cdp 10i gidi chi tiét cho phan Ion cdc bai c6 s6 thir e 16,

Hivong mng bo sdach s¢ 6 ich cho cde thay cd gido, cdc em hoc sinh
va gop phdn vao viéc lupén thi hoc sinh gisi Tin hoc.

Chiing t6i rdt mong nhdn dwoc nhitmg ¥ kién déng gép dé bé sich
duegc hoan thién hon trong nhitmg lan xudt ban téi.

Tac gid
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TOM TAT LY THUYET VA DE BAI TAP

Bai 1. Thii tuc va ham
A. Tém tit Iy thuyét

1. Ciu tric ciia mét chwong trinh con
a) Ham

Function Tén_ham(TS1:kiéu; TS2:kiéu; ...)kidy;
~ Var  {khai bao céc bién cuc bo};
Begin
{Céc 1énh tinh toan}; ]
Tén_ham:= gia tri; {ham két thic phai tra lai gia tri nao 46} |
End;

* Céch st dung ham: Loi goi ham c6 dang; )
Tén_ham(danh sich tham sé thyre su)

12 thanh phdn ciia cc biéu thic hodc nim & cic vi tri duge phép clia cdc
. biéu thitc (chang han nhu & v€ phai ciia lénh gén).

b} Thd tuc

Procedure Tén_thiy_tuc(TSGTI:kiéu; TSGT2:kiéu; ... ; -
_ Var TSB1:kién; Var TSB2:kiéu; ...);
Var  {khai b4o cdc bién cyuc b$ ciia thi tuc); :
Begin . : '
{Cac I¢nh tinh todn cua chuong trinh con};
End;

E

* Cach goi thu tyc: Céu Iénh goi tha tye c6 dang:
- Tén_thu_tuc(danh sich tham s6 thyc su);
¢) Su khac nhau co ban gilta ham va thi tuc



+  Ham cho mét gia tr] thong qua tén ham va ham cé thé tham gia
véo cac biéu thire tinh toan, thd tuc khdng cho mét gia tri nao.
Trong than ham bao gio cling c6 gia tri gan cho tén ham.

. Tham sbé hmh thirc va tham s6 thuc sir:

o Céc tham sb khac nhau sau tén ham va thi tuc trong khai bao
ham va thi tuc goi 12 cic tham 56 hmh thire (hay con duge goi
la do:) Trong thu tyc cac tham s6 hinh thirc ¢6 céc loai: cac
tham so khai bao sau tir khoa Var goi 1a cdc tham so bién; cac
tham s6 ma déng trudc khéng co tir khoa Var goi la céc tham sé
gid tri. Trong ham chi c6 tham 56 gla tri.
o Tham so thuc sw 13 céc tham so ding trong 101 goi ham hay
_ thit tuc. Danh sdch tham sb thyre sur trong 1&i goi phai tuong (mg
voi danh sich tham s6 hinh thirc trong khai bao chuong trinh
con, ké cd vé kiéu.

. Trong thu tuc, cac tham 56 gia tri thudmg 13 cac bién chira dir
liéu dua vao tha tuc, céc tham sb bién-1a céc bién chira két qua tinh
toan cua thu tyc khi ra khoi thi tuc, ta cé thé diing ching dé tinh
toan tlep.

2. Bién toan cyc, bién cyc by

Bién todn cyc 14 bién dugc khai bao & diu chirong trinh chinh, tdn tai
trong subt thai gian chay cia chuong trinh. Ta c6 thé st dyng va lam
thay dbi gia tri cia bién toan cuc nho cac cdu 1énh trong chuong trinh
chinh ciing nhu trong cac chuong trinh con.

Bién ctic bg la bién duoc khai bio & ddu mét chucmg trinh con. Chung
duge cip phat bd nhé khi chuong trinh con duge goi t6i va dugc giai
phong khi ra khéi chuong trinh con. Bién cuc b cd hiéu luc trong
chuong trinh con va tit ca cac chuong trinh con khéc nim trong chirong
trinh con nay* '

Néu tén bién cuc bd cla mét chuong trinh con trung véi tén bién todn
cuc thi may cling khong nhim 1in, né s& dimg hai & nh& khac nhau dé
lurw trir hai bién, khi ra khoi chuong trinh con thi bién cyuc bd bi xo04.

3. Cach truyén dir ligu

Khi gip mdt l&i goi té1 mdt chwong trinh con, may sé thuc hién cac
cong vigc sau:
- Céip phat b nhé cho cac ddi, céc bién cuc bd.
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- Truyén gia tri cua cac tham 56 thye sy cho céc tham sb guﬁ tri tucmg
imng, truyen dia chi cia cac tham sé thyc sy img voi tham s8 bién cho
cée tham s6 bién cua thu tyc.

- Thyec hién céc Iénh trong chuong trinh con, trong khi thuc hlen chuong
trinh con, cac bién cuc bd va tham sb gia trj co thé bi bién dbi nhung
khong anh hudng t6i cac bién bén ngoai. Nlumg moi thay ddi coa tham
s6 bién trong chuong trinh con sé kéo theo sur thay ddi cua cac tham s
thye sy tirong tng (vi & déy Ia truyén theo dia chi). Do do, khi ra khoi
chwong trinh con, cc tham sb thuc sy {mg véi cac tham sb bién van giff
dugc gia tri mdi nhat do chuoeng trinh con tao ra.

- Thuce hién xong céc iénh clia chuo*ng tririh con, may s& giai phéng cac
dbi va cac bién cuc bd, trdr vé noi £0i churong trinh con.

Liy két qua thyre hi¢n chuong trinh con: néu 1a ham thi lay gia trj két
qua & tén ham, neu Ia th tyc thi lay két qua ¢ cdc tham s6 thue sur img
vGi cac tham s bién. Khi can liy duy nhit mot gia tri tir churong trinh
con thi ta ding ham, con néu khéng cin ldy gia tri nao hodc cdn tir hai
gia tri tré nén thi ta ding thu tyc. :
B. Ciu héi va bai tip
1. Tim 13i trong c4c ham sau:
a. Function f(a: 'a'..'7)): integer;
Begin
f:=ord(a)-ord('p');
if f<0 then f:=-f;
End;
b. Function g(k: integer): 0..maxint;
Var i,s: 0..maxint;
Begin
s:=(); _ '
for i:=1 to k do s:=s+sqrt(i);
End;
c. Function h(x: integer): integer;
Begin
h(x):=(sqr(x+x)/2;
End;

2. Cho ham sb:
Function fib(n: integer): integer;



Begin
if n<3 then fib:=1
else fib:=fib(n-1)+fib(n-2);
End;
Hay tinh nhdm fib(2), fib(3) va fib(5).

- 3. Trong 4 ham s& sau day c6 1 ham ding ding @ tinh n!. Ban hay tim
ham s6 d6:
» Function fac(n: integer): integer;
Begin
fac:=n*fac(n-1);
End;
¢ Function fac(n: integer): integer;
Begin
if n=0 then fac:=1
else fac:=fac(n+1){(n+1);
End;

o Function fac(n: integer): integer;
Begin
if n=0-then fac:=1
else fac:=n*(n-1)*fac(n-2),
End;

s Function fac(n: integer): integer;
Begin _
if n=0 then fac:=1
else fac:=n*fac(n-1),
End;
4. Cho ham sb:
Function f(n: integer): integer;
Begin '
if n>100 then f=n-10
" else fi=f(f(n+1 1)),
End; . '
Hay tinh f(106), f(99) va f(85). Tim cdng thirc tdng quat cho f(n).

10
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5. Ban hay viét ham s6 tinh C(m, n) theo cong thl'ré san:
CO,K=Ck,k)=1v3moi0 <k <n,
C(m, n) =C(m, n-1) + C(m-1, n-1) khi 0 <m < n.

6. Ban hiy kiém tra xem céc chirong trinh sau déy s& in ra két qua gi:

e Program Print;
Var x,y: char;
Procedure P(x: integer);
Const y=true;
Begin
writeln(x,"y);
End;
Procedure Q;
Var x: char;
Begin
x:=suce(y); y:i='*"
. writeln(x,""y);
"End;
BEGIN
x:="a"; y:='5";
P(8);
writeln(x,'",y); .
Q;
~writeln(x,' \y);
END.
» Program Print;
Type Str=String[5];
Var i: integer; t: Str;
Procedure P(var s: Str);
Begin
i=1;
while s[i]<'9' do
begin :
s[ij:=sucec(s[i]);
i:=1+1;
end;
End;
BEGIN

11



I=1; t:="12045"

P(t);

writeln(tfi]);
END.

7. Cho ham F(n) véi n ty nhién x4c dinh nhu sau:
F(0) =0, F(1) = 1, F(2n) = F(n), F(2n+1) = F(n) + F(n+1).
Vé&iN cho trudce, 1ap chuong trinh khong ding mang d6 dai N, tinh F(N).
8. Ban hdy dan ra mét vai vi du trong Pascal, khi ma céc biéu thire sau
khong thoa mién:
Y=Y, yrty=2*y.
9. Mét file dir liéu chira cc phén sb, mbi phan s6 gdm tir sb va miu sb

1a 2 56 nguyén chua trong 2 tru'cmg tuong (g cia mdt ban ghl Ban hay
viét mot chuong trinh tim phan s6 t01 gian cua cac phén sé do, ket qua

ghi ra mot file khac c6 cdu trac gidng file dit lidu vao. Yéu cAu trong -

chucmg trinh phai diing mét ham tinh USCLN cta 2 s6 va mét thu tuc
gian udc mdt phén so.

10. M3i phan 56 gbm tir s6 va miu sb 12 2 s6 ‘nguyén dugc chia trong 2
truréng trong img cua mét record. Ban hay viét mot chlrorng trinh nhap 2
phan s6 va 1 dau phép tinh, sau dé tinh két qui. Yéu cau trong chuong
trinh phai dung mét ham tinh USCLN clla 2 s6 va céc thi: tyc tinh- tong,
higu, tich, thuong cia 2 phén s6.

11. Cho trudc toa d6 cac dinh ctia mot da gidc. Ban hdy tinh chu vi va
dtrcmg kinh cia né. (Pudng kinh & dy hiéu 13 khoang cich 1én nhét
gilta hai dinh cia da giac). Trong chuong trinh sir dung ham tinh khoang
cach giira 2 dinh. Dir ligu dige nhip tir t8p POLYGON.DAT c6 dang:
dong dAu tién ghi s6 n, n dong tiép theo ghi toa d6 phing cia céc dinh
da gidc. Két qua dua ra man hinh.

12. Cho trudce da gidc 161 A AzA;...A, (tic 1a cho toa db cac dinh tuong
Ung cla nd). Ban hdy lap chuong trinh tinh dién tich cga no. Trong
chuong trinh sir dung cac ham tinh khoéang cach giira 2 dinh va dién tich
tam gidc. Dir liéu nhép vio gidng bai trén.

12



13. Méi ma trdn vudng clp n céc sé thue A = (a;) ¢6 tuong g mét sb
detA goi 12 dinh thirc eiia né cho bai cong thirc truy hbi sau:
a, _ i n=1
(-1, det 4, +(-1 @, det 4, +..+(~1)" a, dt 4, Brins1
trong d6 A; 1a ma trén nhén duge tir A béng cach bo di hang thir i, et ther 1.
Ban hiy lap chuong trinh tinh dinh thirc coa mot ma trdn cho trude. Diy
liéu ma trén cho trong tép IN.DAT.

14, Cho trudce da thire hé sb nguyén f(x) = a,x" + a,,x"' + ... + a;x + a,.
Cac nghiém nguyén cua da thire (néu ¢6) phai 1a cdc ude sb coa a,. Ban
hédy lap chuong trinh tim nghiém nguyén cua f(x). Trong chirong trink
str dung ham tinh gid tri da thirc theo so dd Hoorner. S n va diy sb a,,
ay, ..., a; durge nhdp tir ban phim, '

15. M5i ma trin vudng cdp n céc sb thuc A = (a;) véi detA = 0 ¢6 tuong
Ung mét ma trin B = (b,) cing cip goi ld'ma trén nghich dao clia né cho
bdi cdng thirc: .

, (1) det 4,
S det 4
trong d6 A nhén dugc tir A bing cach bo di hang thit §, cot thi j.
Lép chuong trinh tinh ma tran nghich dao cia ma trin A. Input va Output
cha bai todn ghi trong cac tép c¢é tén INPUT.DAT va OUTPUT.DAT.

’

16. Hay lap chuong trinh dé xép 12 con ma 1én ban c& tudng sao cho

- mOi 0 trén ban cd bi ddng mét con ma kiém soét.

17. DBudng gép khiic "con réng“ 14 duong 6 dang nhu sau:

L

Hinh trén vé& 4 con rong cép 1, 2, 3 vi 4 twong émg. Hay sir dung ki thuat
d¢ qui v& con rong cip n (n nhép tir ban phim).

13



Bai 2. Lam viée véi file

A. T6m tit Iy thuyét
1. Céc thao tic co ban véi tép
« Khai béo kiéu tép:

bién_tép = File Of Kiéu_phén_tir;

Vi du
\Type FileByte = File Of Byte;
Var f1 : FileByte;

f2 : File Of Char;

« Md tép méi dé luu div lidu:

Assngn(blen tép, tén_tép);

ReWnte(blen _tép);
Ghi dir ligu vao t¢p théng qua thi tuc Write:

Wnte(blen tép, bienl, bién2, ..., biénNY;
Trong d6: biénl, bién2, ..., biénN chira céc gi tri cﬁn ghi vio tép, c6 thé
1 cac héng, bién, biéu thu'c
« Métép dé doc dit lidu

Assign(bién_tep, tén_tép);

Reset(bién_tép);
Doc dir lidu tir mot t§p thong qua ! tht tuc Read:

Read(blen t¢p, biénl, bién2, ..., bienN);
Trong d6: biénl, bién?2, ..., biénN s& chua céc gia trj can doc tir tép, co
thé 12 c4c hing, bién, bleu thu'c
«» Dong tép: Sau khi doc dir h@u tir mot tép hay cét dir liéu méi vao mot
t&p nén diing thi tyc déng tép dé ddm bao thong tin trén tép 13 diy & v
tin cdy, thi tyc dong tép ¢ ¢l phép

Close(blen _t€p);
o C6 thé truy nhip truc tiép vao mdt phin tir cia tép thong qua thi tue
SEEK, ¢6 ct phap nhu sau:

SEEK(bién_tép, Stt);

14



Trong d6: Stt 1a s6 thir ty clia phan tir trong t&p (phén tir déu tién cta t¢p
danh sb 1a 0). Gap 1énh nay may sé& dit con trd tép vio phin tu' thir Stt dé
ta thue hién céc thao tac can thiét & vi tri d6.

2. Cac ham va thi tuc xir li tép

+ Erase(bién_tép); x04 tép trén dia c6 tén 4n dinh v&i bién_tép. Chu y 1a

khong dugce xod t¢p dang mo.

+ Rename(bién_ tep, S); dung dé thay ddi tén tép bang tén mdi kiéu

String chita trong x4u S. Tén mai khong duge trung vai cac tén tép nao

d6 da co sin trén dia dang lam vu;c Khéng dugc dbi tén tép dang md.

+ FileSize(bién tep) cho s phin tir clia tép blen _tép. Ham nhén gié trj

bang 0 khi tép rong.

+ FilePos(bién_tép); cho biét vi tri hién tai cia-con trd tép (phin i déu

tién cua tép I3 phan fir s6 0). Muon gh1 thém mot phén tir vao cudi tép

trudc hét ta phai dua con trd tép vé vi tri cudi cling cia tép qua 1énh sau:
SEEK(bién_tép, Flle81ze(b1en tép));

3. Tép van ban (Text Files)

- Khai bdo tép vin ban: bién tép f co kiéu TEXT dudc khai bao nhwr sau:
Var f: TEXT;

" Thanh phén co s& cda tép kiéu TEXT la ki ty. Tép van ban dugc cdu

triic theo dong, moi dong duge két thic boi d4u EOLn (End Of Line),
vai Turbo Pascal d6 13 céc cip ki tu didu khién CR (Carriage Return:
nhay vé diu dong, ma ASCII = 13) va LF (Line Feed: nhay xudng dong
tiép theo, ma ASCII = 10). Tép nay dugc két thic béi ddu EOF (End Of
File), v&i Turbo Pasca] d6 1 Ctrl-Z ("Z), ma ASCI = 26.
Céc thu tuc da trinh bay déi voi tép cau tric ciing sir dung duge dbi véi
tép viin ban, tuy nhién tép van ban ciing ¢6 nhitng dic diém khac sau:
* Cac ham chudn véi tép vén ban:

EOF(var f:Text):Boolean;
Ham nay tra vé gia tri True khi duyq:t dén cubi tép, ngugc lai tra lai gid
trj False. Ta thudng diing ham nay dé kiém tra xem da doc hét tép van
ban chura.

EOLN(var f:Text):Boolean;
Ham nay tra v& gia tri False néu duyét chua dén cudi dong, ngtrge lai
cho gid tri True. Ham nay thuong ding dé kiém tra xem da doc hét dong
chura.
s Cac thi tuc vai tép van ban:

15



+ Doc dix lidu tr tf;p vin ban da cb trén dia:
' Read(blen tép,bién 1,bién 2, ..., bién N)
Readln(blen tép, bién 1, bién 2 ., bién NY;
Readln(blen tép);
Trong do: bién 1, bién 2, ..., bién N co thé 1a cac bién thude kieu ki tur,
' nguyen, thuc logic, chum Lenh Read doc mot hay nhidu phan ti ma
khéng chuyén con trd tép xuong dong, Readln ciing doc nhue Read
nhung lai chuyen con tro tép xudng dau dong tiép theo sau khi da tan
lugt doc cac bién tuong img. Lénh Readin(bién_tép) chi dura con tro tép
xudng diu dong tiép theo ma khong doc gi ca.
+ Ghi vao mdt tép vian ban:
Ghi dit ligu vao tép théng qua cac lenh Write, Writeln cu thé nhu sau:
) erte(blen _tép, bién 1, bién 2, . ., bién n)
(2) Wnteln{blen _tép, bién 1, bién 2 blen ny;
3) Writeln(bién_ tcp)
Lénh (1) co tac dung viét cac gid tri cia cac blén {,bién 2, ..., biénn
(cdc gia tri nay la cac héng hay biéu thirc c¢6 kiéu don gian nhu;
nguyén, thuc, chudi, logic, ki ty) vao bién tép.
Lénh (2) tuong ty nhur 1€nh (1) nhung dura ddu hiéu hét dong vao tép
sau khi da ghi hét cac gla tri do.
Lénh (3): chi thuc hién viéc dua thém d4u hiéu hét dong vao tép.
+ Tha tuc thém dong vao tép:
APPEND{(var f:Text);
Lénh Append m¢ tép van ban ra dé bd sung thém céc ddng, dinh vi con
trd tép vao cudi tép. .

B. Céu héi va bai tip
1. Hay kiém tra xem cac khéng dinh sau 12 ding hay sai:
a. 'Céac phin tir cia file phai cling mét kiéu.
b. Kiéu file va kiéu mang chi khac nhau & chd: kiéu file c6 do dai
tuy ¥, con kiéu ‘mang ¢6 do dai han dinh.

¢. Tai mét thiri diém khong thé vira doc, vira ght vao cung mét file.
d. Khong thé diing phép so sanh hai file.

e. Khdng thé dong phép gén cho bién kidu file.

2. Tra 11 cac ciu hoi sau:
a. Co6 thé thém phan tor méi vao mét file duoc hay khong? Thém
vao chd nao: vio ddu, vao giira hay vao cudi file?
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b. €6 theé bat mot phén tir khoi mdt file duge hay khong? Bét due
tir cho nao: tir dau, tir giira hay tir cudi file?

3. Cho m{t text file chira ma tréin ké clia mét d6 thi véi qui cach nhu sau:

» Dong diu tién chira mot s8 ty nhién n 12 s6 dinh cia dd thi.

 ndong tiép theo 1a n dong twong (tng cila ma trin ké: mai dong
g6m n sé nhj phan.

Ban hdy 14p chwong trinh kiém tra xem d6 1 db thi c6 huéng hay vé
huéng va 1dp danh sich ké cho dd thi d6. Danh sach ké duoc ghi vao
mét text file theo qui cach:

e Dongdau tién (thir 0) chira s tyr nhién n 12 8 dinh cta do thi.

e n ddng tiép theo 1a n dong tuong img cia danh sach ké: dong
thtr i gom céc sb 14 cée dinh k& véi dinh thir i. Cac 58 phan cach
nhau béi diu cach. _

4. Cho danh sich ké cha mdt db thj. Ban hay lap chuong trinh tao ma
trin ké cho dé thi d6. Danh séch ké va ma tran ké dugc ghi trong cic
text file theo qui cich nhur bai 3.

5. Cho mdt text file f. Ban hay lip chuong trinh kidm tra xem dé cé phai
12 mét van ban doi ximg hay khéng.

6. Hay khai bao kiéu cila bién x sao cho bidu thirc sau la ding:
x"[5].y+H5]

7. Cho mét vin ban chira trong mét text file f, Trong van ban,tinh tir trai
sang phai, tir trén xuéng dudi, ki ty # 13 dau hiéu xoa di mét ki tur dirng
ngay truée né néu co. Vi dy: *#Ta#si di ngu#h##fhoce’ ¢6 nghia 1a *T6i
di hoc’. Ban hay viét chuong trinh sira lai file f theo qui udce trén.

8. Cho 2 file fI va f2 cling kiéu (nhung khéng r5 kiéu nao). Ban hay I3p
tha tuc gan ndi dung cua file 2 cho file f1.

9. Cho hai file s6 nguyén fva g da sap xép theo thir tu tang dan. Ban hay
ldp chuong trinh nhép hai file 46 thanh mét file h ciing da duge sap xép.
Yéu cau chi doc qua moifile mgt 1an va khong ding mang trung gian,

10. Cho hai file cung kiéu f, g, Chi dfmg.m(}t kiéu file h lam trung gian,

hdy ghi ndi dung cua file f sang g va nguoc lai, ndi dung cua file g sang
filef.
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11. Cho mét File Text chira danh sach hoc sinh I6p hoe, mdi hoc sinh
trén mot dong, Vi du mét file nhu vay:

Nguyén Vin Binh

Trén Quang Vinh

Lé Thi Géi _
Hay sira lai ndi dung file text d6, thém vao s thir ty dimg trude tén mdi
hoc sinh. Vi du ta co6 file di duoc sira lai:

1. Nguyén Vin Binh

2. Tran Quang Vinh

3. Lé Thi Gai

12. Cho trude 4 file ciing kiéu F1, F2, F3, F4. Chi dﬁﬁg‘ mdt bién file
lam trung gian, hdy ghi lai ndi dung céc file trén theo so do sai:

F1 ghi sang F2

F2 ghi sang F3

F3 ghi sang F4

F4 ghi sang F1
13. Cho file F kiéu ban. ghi, mbi ban ghi 12 mt sb tu nhién. Hay sao

chép ndi dung cia F sang file G nhung voi thir ty nguge lai cua cac 56
da ghi trong F. :

14. Cho file F kiéu ban ghi, m&i ban ghi 12 mét sé tyr nhién. Hay sao -

chép ndi dung cua file F sang file G nhung v6i diéu kién G chi dwoc giit
lai nhitng s6 tr nhién khac nhau tirng d6i mdt cta F.

15. Cho mét file text. Hay viét chuong trinh dém xem file text trén chira
bao nhiéu fir. o

(Chat y: theo qui dinh, cac tir cach nhau boi mdt hay nhiéu dau cach).

16. Cho mgt file text ghi lai mdt chuong trinh Pascal cia mdt ban hoc

sinh, Hay viét chuong trinh kiém tra 16i ciia chuong trinh Pascal trén
theo cac cach sau diy:

Cach 1: Kiém tra xem s lugng cic diu *(° va déu ) <o bing nhau
khéng? '

Cach 2: Kiém tra xem s6 luong céc tir Begin va End c6 bang nhau
khong?

17. Cho mét file text. Viét chuong trinh loai bd cac khoang tréng thira
bén trong file text nay.
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b K ] ;
Bai 3. So nguyén va hé dem
Bai tap |
Trong cdc bai tgp tir 1 dén 11, diF lidu dupe nhdp vao 6 ban phim. Két
qua thé hién trén mom hinh,
1. Cho hai sé tr nhién m, n voi n# 0. Hoi ¢ bao nhiéu chit sé khac
nhau trong biéu dién thip phan ciia phan sé ™ 2
N
2. Cho mét s6 thap phan. Hay déi sé do sang dang (xau) nhj phan.
3. Cho mét sb nhij.phan. Hay d6i s§ dé sang dang sb thép phéan.

4. Cho mdt s nhj phan. Hay déi sé d6 sang hé mudi squ.

5. Cho m§t s nhj phan.Hay ddi s d6 sang hé bét phan.

6. Kim gidr tao vdi ntra dudmg thfmg qua tAm ddng hd va sb 12 mdét goc ¢
a. Hay tim vj tri ctta kim pht. )
b. Hoi dong hd dang chi may gid (chinh xac dén gidy)?
7. Cho biét thai gianhiéntailah:m:s-h gi0, m phit, s gidy (0 < h< 12,
0 < m, s < 60). Hoi t6i khi nio thi kim gi& va kim phit gip nhau?

8. Lién phdn 56 1a biéu thirc dang:

trong 46 by, bz, ..., by 1a céc sb ty nhién. Lién phan sé trén thudng duge
ki hiéu bang [b, b, ..., b]. M3i phan s§hiru ti 5= (0 <s<t, svatla
t
cdc sb ty nhién) déu c6 thé dwra vé dang lién phan sb bing thut toan sau:
*» Chiatchostadugcadur: t=as+r, suy ra:
s_ 1 1 |
t tls a+ris
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o Dith=a rdi tiép tuc bié'n dbi /s...
Qua trinh bién doi dirng lai khi s6 du r bang 0.

" Cho s va t. Hay lap chuong trinh tim [b;, b, ..., B

9. Cho mot s6 A rap. Hay lap chuong trinh viét s d6 bﬁng chir s La ma.

10. Cho mét s 1.a ma. Hay ldp chuong trinh viét s6 d6 bing chir sé A
rap.

11. Thudt todn Euclide dugc s dung dé tim udc sb chung 16m nhét cia
hai s& nguyén duong a va b, ki hiéu UCLN (a, b). Gia st UCLN (a, b)=d

thi phuong trinh ax+by = d ¢6 nghiém p, g nguyén. Ding chinh day bién
dbi Euclide dé tinh d, ta c6 thé tinh dugc p, q.
Cho trude a, b. Hay lap chuong trinh tinh p va q.

12. Cac sb nguyén 16n (hé thap phan) duoc mé ta bdi mang sb sau:
Array [0..MaxInt] of 0..9;
Hay viét chuong trinh thuc hign cac chirc nang sau:
¢ Nhép s0 nguyén 1én tir ban phim.
o Thuc hién cac phép cong, trir, nhan, chia cac s nguyén lén.
13. Hay sir dung két qua coa bai trén dé tinh 2°”°. Két qua thé hién duéi
dang mot s6 nguyén 16m.

14. Hay sir dung két qua ciia bai trén dé tinh 100!, Két qua thé hién dudi
dang mdt s6 nguyén Iom.

15. ‘Héy déi mét s& nguyén 16n sang dang nhj phan. Két qua thé hién dudi
dang mdt so nhi phan 1dn, tirc mang ki tu : Array [0..MaxBin} of 0..1;

.16. Hay ddi mot s6 nhi phan én sang dang thip phéan. Két qua thé hién
dudi dang mdt so nguyén 16n dang thip phan.

_17. Hay viét chucmg trinh thuce hién cac chire ning sau:

e Nhip s6 nguyén 1dn dang nhi phan tir ban phim.

o Thuc hién cac phép ¢dng, trir, nhén, chia cac sb nguyén tén
dang nhi phén.
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Bai 4. Pd hoa

A. Tém tit Iy thuyét

" 1. Khéi tao dd hoa

* InitGraph(Gd,Gm : integer; Path : string); tht tuc chuyén man hinh
tir ché d6 vin ban sang ché do dé hoa ' '
Trong do: Gd - 1a bién chi loai card man hinh.

Gm - chi mode man hinh.

Path - 12 dudng dan dén thy myc chia cée tép. diéu khién man
hinh. Néu céc tép nay thude ther muc hién hanh thi c6 thé cho Path ="'

* Cdc ham va thi tuc lién quan dén vigc khéi tao do hog

+ Grathesult Integer; - cho biét két qua cla viéc khai tao db hoa.
Néu thanh cdng cho gia tri 0 (hay GrOK).

+ GraphErrorMsg(ErrorCode : Integer): String; tra vé chudi ki wr
thong bao 16i duge xic dinh trong bién ErrorCode 12 két qua cia ham
GraphResult.

+ Tha tuc CIoseGraph cho phép chim dut ché d6 b hoa dé trér vé ché
d6 van ban.

2, Cac thi tue v€ hink dom gian

a) V& diém

+ PutPixel(x,y : Integer ; Clr : Word) vé mdt diém anh cé chi sé rnau
Cir tai toa d6 (x,y) trén man hmh

+ GetPixel(x, y:Integer); tra vé chi s mau cia diém anh c6 toa dd (x,y).
b) V& dudng thang

+ MoveTo(x,y); dwa con trd tir vi tri hién hanh t¢i diém (x,y).

+ MoveRel(dx.dy); dua con trd tir vi tri hién hanh t&i didm c6 toa dd
cach né mgt khoang xac dinh bi dx,dy.

+ Line(x1,y1 X2,y2); v& dudmg thang tir diém (x1,y1) dén (x2,y2).

+ LineTo(x,y); nbi doan thing tir vi tri con trd hién hanh dén diém
(). .

+ LinRel(dx,dy); ndi doan théng tlr vi tri con trd hién hanh dén diém co
toa d6 cach n6 mot khoang xac dinh bdi dx,dy; dx duong khi vé bén
phai man hinh, dy dwong khi vé& xudng duéi man hinh.

¢) V& cung tron, dudng trdn, elip
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+ Are(xy : Integer; SAngle, EAngle, R : Word); v& mdt cung tron c6
cac thanh phin sau:
X, y: toa dé tdm.
SAngle: géc bit ddu cung (so véi phirong ngang).
EAngle: goc két thiic cung.
R: béan kinh cda cung. - _
+ Circle(x,y : Integer ; R : Word); v€ vong tron ¢d tdm (x,y) ban kinh R.
+ Ellipse(x,y : Integer ; SAngle,EAngle,Rx,Ry : Word); v€ elip c6 céc
thanh phén sau: -
X, y: tim cia Elip.
SAngle: goc bét dau. .
EAngle: goc két thic (so v&i phuong ngang).
Rx, Ry: lan It 1a ban kinh truc ngang va truc dirng caa Elip.
d) V& hinh chit nhit, hp chir nhat :
+ Rectangle(xi,y1,x2,y2 : Integer); v& hinh chif nhat c6 toa d) goc trén
bén trai la (x1,y1) va toa d§ gbc dudi phai la (x2y2).
+ Bar(x1,y1,x2,y2 : Integer); v€ hdp chir nhat ddc.
+ Bar3d(x1,y1,x2,y2 : Integer; Depth : Word; Top : Boolean); v& khi
hép ba chiéu.
Trong d6: x1,y1 : 13 toa d6 dinh trai trén cta hdp;
x2,¥2 : 1a toa dd dinh phai dudi cua hép;
Depth : x4c dinh chiéu sdu cua hop;
Top : quy dinh hdp ¢6 nip & trén (True = TopOn) hay khéng
_ ¢b nép (False = TopOff).
e) Vé da gidc
+ DrawPoly(NumPoints : Word; Var Polygon : PolyPoint);
Kiéuy PolyPaint ding d& xac dinh toa a0 cac dinh cé cau tric nhu sau;
Type : ’
PointType = Record
X, vy : Integer;
End;
PolyPoint = Array [1..NumPoints] of PointType;

- 3. Céc thi tuc xac dinh mau nén, mau vé va t6 mau hinh vé

+ SetPalette(ColorNum : Word; Color : ShortInt); thu tuc dinh nghia lal
mau Color cho mau thir ColorNum trong bang mau.

+ SetColor(Clr:Integer); dinh nghia mau v&, trong dé Clr 12 chi 56 mau.
+ SetBkClolor(Bk :Integer); thi tuc x4c dinh mau nén.
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+ SetLineStyle(Lt,Pt, Tk : Word); thiét 1ap kiéu v& duon g thang
Trong d6:
Lt: thiét 1ap kiéu v& duo*ng, dwroc xédc dinh bdi cdc hing da dinh nghia
nhir sau:
SolidLn = 0 : duémg nét lién
DottedLn = 1 : duong nét dirt.
CenterLn = 2 : dudmg xuyén tdm
DashedLn = 3 : dudng nét soc
UserBitLn =4 : dudmg do ngu'(n sir dung dinh nghia.
Pt: xdc dinh mau v&, tuy thudc vio bién Lt.
Tk : xdc dinh @ day cua dudmg, c6 thé 1dy moe trong céc gia trj da
dinh nghia nhur sau: :
NormAWidth = 1 : 4§ day binh thudmg.
ThickWidth = 3 : nét dam.
+ Bar(x1, y1, x2, y2 : Integer); v& hop chir nhét dﬁc cd toa dd goc trén
bén trdi 1a (x1, y1) va toa d6 géc dudi bén phai 12 (x2, y2). Mau va kleu
miu t6 bén trong dwgc thidt 14p trong thi tuc SetFillStyle. :
+ SetFillStyle(Pattern : Word ; Color : Word); thu tyc ndy c6 tic dyng
«cho tht ci cdc 1énh t& mau bén trong vit thé.
+ GetFillPattern(Var FP : FillPatternType); tri vé dinh nghia cia miu
td hién hanh.
+ GetFlllSettmgs(V ar FS : FlllSettmgsType) thi tuc dé blet mdiu
vd miu t6 hién hanh. Trong d6 kiéu FillSettingsType dugc dinh nghia
ninr sau:
Type
- FillSettingsType = Record
Pattern : Word;
Color : Word;
End;
+ SetFlllPattern(Pattern FlllPatternType Color : Word); thu tyc ty
thiét ké miu ta. '
Trong d6: kiéu FillPatternType durge dinh nghia nhur sau:
Type FlilPatternTypc Array[1..8] of Byte;
M01 phin tir clia mang s& 13 mot sé nhj phan 8 bit quy dinh pixel sang -
t6i lren man hinh,
Rién Pattern (miu td) cé thé nhén gid trj ar 0 dén 12, vi dy:
EmptyFill = 0 : Mau nén
SolidFill = 1 : Mau dic



LineFill = 2 : Duong lién nét

LtSlashFill = 3 : Gach chéo thira

StashFill = 4 : Gach chéo day

BikSlashFill = 5 : Gach chéo ngugc

LtBkSlashFill = 6 : Gach chéo nguge thua.

WideDoFill = 10 : cham thua

CloseDoFill = 11 : chim day

UserFill = 12 : Sir dung mau t6 miu trude d6.
+ FillEllipse(x,y : Integer ; Rx,Ry : Word); t6 mau toin bd phz:in bén
trong cua elip. o
+ Sector(x,y : Integer ; SAnglc ,EAngie,Rx Ry : Word); td mau mot
phin elip xdc dinh bdi cdc tham s6 da cho.
+ FloodFill(x,y :Integer ; Border : Word) td mau mot rmén bét ki.
Trong d6: (x, y) 1 toa 36 mdt diém bét k1 thudc ving chn td, miu 6
duge x4c dinh bai bién Border.

4. Cdc ham va thi tuc xir li 26 hoa

+ ImageS;ze(xl,yl x2,y2 : Integer); tra vé sé byte chn thiét dé& hru trix
man hinh 6 hoa gi6i han bi hinh chit nhat (x1,¥1.x2,y2).

+ GetMem(Var P : Point; i : integer); thu tuc tao ving nhé (i bytes)
quan li bdi bién con tro. o

+ Getlmage(xl,yl x2,y2 : Integer; Var Bitmap); chep céc diém nim
trong ving man hinh giéi han bai (x1.y1,x2,y2} vao ving nhé c6 dja chi
hru trong bién bitmap (thuémg ding bién déng va duge xdc dinh kich
thirde bai ham ImageSize).

+ Putlmage(x,y : Integer; Var Bltmap, CopyMode : word); chép cdc
anh Iuu trif trong bién bitmap ra man hinh tai toa d6 (x,y), tham )
CopyMode quy dinh céch thirc chép anh: két hop 4nh da ¢é va anh dugce
chép theo cdc phép todn logic (and, or, not, xor). Cac hang dquc dinh
nghia trong Unit Graph:

CopyPut = 0 ~ AndPut =3
XorPut =1 - NotPut =4
OrPut =2 :

5. Viin ban trén dé hoa

a) Thii tuc chon kiéu chir

+ SetTextStyle(Ft, Dr, Sz : Wor d) thié 1ap cdc thang s& vé kidu chir.
Trong dé:
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Ft (Font) : tén font chit. Co cic hing da qui dinh:
DefautFont = 0;
TriplexFont = 1;
SmallFont = 2;
SansSerifFont = 3;
GothicFont = 4;

Dr (Direction): hudng thé hién chir:

HorizDir = {0 - v& tir trii qua phai;
VertDir = | - v& theo hudng thing dirng;

Sz (Size) : kich thude cia chir mang cac zia tri 1, 2, ..., trong do
dic bigt gid tri 0 (= UserCharSize) cho phép xac dinh o rong V2 ¢ao
theo y muén cila ngudi ding bang cch sir dung tha tuc:
SetUserCharSize(MulX, MulY, DivX, DivY : Word);

Trong d6: MulX, MulY : chiéu rong va chiéu cao ciia chit cin chon.
DivX, DivY : chiéu réng va chidu cao ciia chit thudmg.

b) Phén bb chir trén man hinh

Tha tuc SetTextJustify(Hz,Vt : Word); cho phép phén bd chir tuong d6i
theo chiéu ngang (Hz) va chidu doc (V1) ciia man hinh:

Hz c6 thé 1dy cac gia trj d4 dinh nghia nhu sau:

LeftText = 0 - chif viét ndm bén phai truc thang dung di qua con tro
hién hanh cia man hinh dd hoa.

CenterText = 1 - chir v1et giira truc thing dimg di qua con trd hién hanh.
RightText = 2 - chir viét nim bén trai truc thing ding di qua con tro
hién hanh.

Vt ¢6 thé nhan céc gi4 trj sau:

BottomText = 0 - chit viét & bén trén truc ndm ngang di qua vi tri cia
con tré hién hanh. _

CenterText = 1 - chir viét & giira truc ndm ngang di qua con tré hién
hanh.

TopText = 2 - chir viét & dudi truc ndm ngang di qua con tro hién hanh,

c) Céc thii tuc xuét chudi ra man hinh

+ OutText(S String) - xuat chu0| S ra man hmh tai vj tri con trd hién
héanh.

+ OQutTextXY(x, y : Word; S : String) - xuét chudi S ra man hinh tai vi
tri c6 toa do (x,y).
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‘B. Bai tap
1. V& mot hinh tam gide déu dic quay quanh tim ciia minh véi vn the déu.

2. VE m{t hinh tam gidc thudmg dic quay quanh trong tam cia minh voi
vén toc déu.

3. Hay biéu thi mét dao ddng diéu hoa ciia mét diém trén dudng thing
nam ngang (cong thirc d§ doi x = c(1+coswe)/2).

4. Biéu thi chuyen dong quay déu ctia mdt hinh tron phﬁng quanh mgt .
dudmg kinh thang ding cua no6. Tai thoi diém t, hinh tron c6 dang mét
elip ¢6 truc 16n R khong dbi, con truc bé r = R.| coswt |.

5. Hay hién thg' mdt sd hinh tron chuyen dong xién trén man hinh véi
hudng va van tdc khac nhau, khi gdp canh man hinh s¢ phan xa lai.

6. Churong trinh sau hién thi con trd chudt trén man hinh. Ban hay g5 va
chay thir churong trinh:
Program Show_Text Mouse;
Uses Dos;
Var reg: registers;
Procedure InitMouse;
Begin
reg.ax:=$0000;
intr($33,reg);
.End;
Procedure ShowMouse;
Begin
reg.ax:=$0001;
intr($33,reg);
End;
BEGIN
InitMouse;
ShowMouse;
Readln;
END.

7. Chlwr!g trinh sau ciing hién thi con trd chudt trén man hinh, nhung &
ché @6 db hoa. Ban hdy gd va chay thir chirong trinh:
Program Show_Mouse; '
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- Uses Dos,Graph;
Var reg: registers;
Gd,Gm: Integer;

Procedure Ithouse

Begin
reg.ax:=$0000;,
intr($33,reg);

End;

Procedure ShowMouse,

Begin
reg.ax:=3$0001;
intr($33,reg),

End;

BEGIN
Gd:=Detect;
InitGraph(Gd,Gm,' "),
InitMouse;
ShowMouse;
Readin; -
CloseGraph;

END.

8. bé lay duge toa do con trd chudt vao cac blen XMouse, YMouse ta
dung thi tyc sau:
Procedure GetMousePosition(Var XMouse,YMouse: integer);
Begin
reg.ax:=$0003;
intr($33,reg);
XMouse:=reg.cx;
YMouse:=reg.dx;
End;
a.  Sir dung céc thd tuc da cho & trén dé 1ap chuong trinh in ra tog
d$ cua con tré chudt tai vi tri hién th&i cia né theo mau sau:

Repeat '
GetMousePosition(XMouse,YMouse);
Str(XMouse,S1); Str(YMouse,S2);
Outtextxy(XMouse,YMouse,$1+:'+82);
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Until KeyPressed;

b. Neu in ra toa do con trd chudt theo mau a. thi s6 liéu in ra s& b1
nho¢. Hay cii tién doan chuong trinh trén bang cach xo4 di s6
ligu cii trude khi in ra s6 lidu méi. C6 the lam didu 46 bing cach
in dé lén so liéu cii bang chinh dong so6 li¢u 4o nhung cing mau
vGi mau nén.

c. Néuta khong d| chudt ma van thuc hién viéc “xoa di, ghi lai"
nhu & b. thi s6 liéu in ra trén man hinh s& bj nhiy. Hay khic
phuc nhuge diém d6 bing cach kiém tra xem con chudt ¢ bi di
hay khéng (toa dd clia nd ¢o bi thay dbi hay khéng) truac khi in.

9. Trong bai trén, "béng" cia con trd chudt vin ¢6 thé lam cho s6 lidu in
ra 58 bi nhoé khi ta di chudt nhanh. Dé khic phuc hig¢n trgng do cé thé
"che" con tro chudt trude khi in bang thi tyc sau;
Procedure HideMouse;
Begin
reg.ax:=$0002;
intr($33,reg);
End;

Ban hay sir dung cac thi tuc da cho dé 13p chuong trinh in ra toa do cla
con trd chudt tai vi tri hién thol cia nd.

10. P4 kiém tra viéc kich chudt, ta cé thé dimg ham MouseClick sau:
Function MouseClick: Char,
Var n: char;
Begin
reg.ax:=$0003;
intr($33,reg);
If (reg.bx and 1)=1 then n:="L";
If (reg.bx and 2)=2 then n:='R";
MouseClick:=n;
End; "
Hay lap chwong trinh kiém tra viéc kich chudt:
e Néu kich trai thi in ra toa dd hién th&i cia con tro chudt.
s Néu kich phai thi dimg chuong trinh.
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11. Hién thi mét hinh vuong 10x10 6 vuéng mau xanh. Khi kich chudt
vao mét 6 vudéng mau xanh thi né s& doi sang mau do, khi kich chudt
vao mot 6 vudng mau do thi no sé dbi sang mau xanh.

12. H|en thi tren man hmh mot ban co 7 6, trén d6 ¢b 6 quén co: 3 den,

@@@O@@@

MJi quén c& ¢6 thé di vao 6 tréng bén canh hoic vao 6 tréng nam ngay
sau quan bén canh nd. Pi mét quan bing cach kich chudt vio quan do.

13. Hién thi mét bang hinh chir nhét cé kich thudc 2x3 = 6 6 vudng,
trong d6 xép 5 hinh vudng mau sic khac nhau, chi c6 1 6 trong. Moi

hinh vudng ding canh 6 trong c6 thé truot sang 6 trong bang céch kich
chudt vao no.

14. Hién thi mot ban co tuong, trén do xep mdt con hau. Con hau c6 thé
di chuyen tir 6 no sang 6 kia bang cach kich chudt vao 6 ma né s& dén.

15. Hién thi mot ban co tudng, trén do xép mét con hau va mét con xe.
Maéi con c& ¢6 thé di chuyén tir 6 no sang 0 kia bang cach kich chuot
Vao no dé chon, sau d6 kich chudt vao 6 ma né s& dén.

16. Ban hay lap chuong trinh kiém tra viéc kich duap chudt:
e Néu kich dup (trai) thi in ra toa dd hién thoi cua con tro chudt.

e Néu kich phai thi dirng chuong trinh.

17. Ban hay 1ap chuong trinh kiém tra viéc ré chuét:
e Néu ré chuét (tréi) thi in ra toa do con tré chudt tai thoi diém bat
dau va két thic dong tac kéo ré.
e Néu kich phai thi dirng chuong trinh.

18. M6 ta mé hinh va chuyén dong cua Rubic.



Bai 5. Da thirc
Bai tap
1. Mét da thirc ¢é thé dugc cho dudi dang mét ban ghi gom 2 trudng:

Deg chira béc cia da thirc va Koef 1a mang chira cac he sO cua da thic
theo thir tyr tir thép dén cao.

Viét chirong trinh nhip va tinh gia tri coa mét da thire. Chuong trmh
phai gém tha tyc nhip va ham s6 tinh gia tri ciia mot da thirc.

2. Viét cac tho tue tinh tong va hiéu cua hai da thirc cho trude.
3. Viét th tyc tinh tich cta hai da thirc cho trirée.

4. Viét thi tuc tinh luy thira bac n ciia mét da thire cho trurde.

- 8. Viét thi tyc thye hién phép chia hai da thirc cho trude (tinh thuong va

5O du).

6. Mot da thirc hé 56 nguyén néu c6 nghiém hiru ti thi nghiém dé phai c6

dangx =+ %, trong d6 k 1a udc s6 ctia hé s6 tu do, ] 13 uéc sb cia hé sb
!

cao nhit.

Viét _chuong trinh tim cac nghlem hiru ti cila mét da thirc cho trudce ¢o
hé s6 nguyén.

7. Mot da thirc bac 3 hé s6 nguyén neu cé 1 nghiém xo 12 hitu ti thi co
thé phan tich ra 2 thira s6: mot thira sb bac nhat 13 {x-xo) va mét thira s6
béc 2 1a g(x).

Vlet chuong trinh tim 1 nghiém hiru ti (néu co) cua mdt da thirc bic 3 hé
s6 nguyén va phén tich da thirc d6 thanh 2 thira s6.

8. Viét chuong trinh tinh dao ham ctia mét da thirc cho trude.
9. Viét chuong trinh tim nguyén ham ciia mét da thire cho truée.

10. Viét chuong trinh khao st va vé& dd thj ciia mdt ham da thirc bc 3
cho trude.

11. Ban hay viét chuong trinh khao sat va vé dd thi cia mdt ham da thire -

béc 4 1a ham tring phuong cho trirdc.
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12. Ban hay viét chuong trinh tim mdt da thirc ¢6 bac cao nhat la USC
cla 2 da thirc cho truée (theo thuat toan Euclide).

13. Ban hdy viét chuong trinh tim mét da thirc c6 bac thip nhét la BSC
cua 2 da thic cho trude.

14. Cho trudc da thirc P(x). Ban hay tim P(x+1) - P(x).
15. Ban hay viét chuong trinh tinh dién tich hinh sau:

1

b

trong d6 a, b 1a 2 sb con f(x) 1a mot da thire cho trude.

16. Cho truée ham da thirc y = P(x) biéu dién mot duong cong trong hé

toa d Oxy. Ban hdy tim da thic Y = Q(X) biéu dién duong cong Ay
trong h¢ toa do OXY, biét x = X+a, Y= Yib.

17. Cho truGe Xo, Xy, ..., X, 12 cac nghiém cua mot da thirc bic n véi hé
s0 cao nhat 1a 1. Tinh cac hé sb cua da thirc dé.

18. Cho truéc céc da thirc P(x) va Q(x). Ban hay Iap chiong trinh tinh
P(Q(x)), Q(P(x)). -

19. Cho trude sé n > 2. Ban hay viét chuong trinh tinh cac hé sb cua da
thire Chebusev T,(x), biét Ty(x) = 1, Ty(x) = x, Ti(x) = 2xTi1(x) - Tya(X)
voi moi k> 2. ! :
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Bai 6. Bien doi ma tran
Bai tap

Trong 161 ca cde bai tdp ciia phdn nay, dit liéu ma trén déu duoc heu
trong cdc tép van ban voi khudn dang sau: dong ddu tién ghi cdc 50 1
bdc cua ma trgn, cdc dong nep theo ghi dit li¢u la cdc hang cia ma
trén. Trong truong hop c6 nhiéu ma trdn can nhdp, cdc di¢ liéu nay
dwge heu trong tép voi khudn dang: ban déu 1o dit liéu ma trgn 1, tiép
theo la dir liéu ma trgn 2, .

1. Ma tran nhj phan 12 mdt ma tran ma cac phan tir cia né hodc 14 0, hoge
1a 1. D4i vdi ma tran nhi phan, ngudi ta dinh nghia phép hop nhu sau:
Cho hai ma trdn nhj phin A = (a;) va B = (b;) cling kich thuéc mx n.
Ma trdn C = (¢} kich thude mxn véi ¢; = a; v by duge goi 1a Aop cua
hai ma tran A va B va ki hiéu: C= Av B.

1l 01 010
Vidu: Cho A= . B=
10 110

1 11
thi AvB=
[1 1 0:|

Ban hay lap chuong trinh tinh hgp cia hai ma trén nhi. phén cho trudce.
2. Phép giao cla hai ma tran nhi phéan dugc dinh nghia nhur sau:

Cho hai ma tran nhi phan A = (a;) va B = (by) cung kich thudc mx n.
Ma trin C = (¢;) kich thude mx n vai ¢y = aj A by duge goi 13 gigo cua
haimatrin AvaBvakihicuC=AAB. '

1 0 1 010
Vidu: Cho A= : B=
. 010 I 10 -

0 0 0
thiAAB=
010

Ban hay 1ap chuong trinh tinh giao ciia hai ma trén nhi phan cho truoc.
3. Phép nhdn logic hai ma trdn nhj phan duge dinh n'gh'l‘a nhur sau:

Cho ma trin nhi phin A = (ay) kich thudc mxk va B = (b) kich thusc
kxn. Ma tran C = (¢;) kich thudec m=n vai ey = (@i Aby)v(ap Aby) ) v
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-V {ax A by) duge goi la tich logic cia ma tran A vé&i ma tedn B va ki
hiéu C = A® B.

Vi du: Cho A= :) (:, B= Ll Ojl
011

1 0 -

1 1 0]

thiA@B=|0 1 |

11 0

Hay 1ap chuong trinh tinh tich .logic ctia hai ma trdn nhj phén cho truée.

4. Lup thiea logic bdc r ciia ma trén nhj phan vudng A, ki higu A", dugc
dinh nghfa nhu sau:
A= A0 AG AO ... © A (r thira s6 A).

[0 0 1
ViduwCho A =1 0 0
110
thi Amlzé,Al”:A—;,

(1 1 0] (1 0 1]

All=10 0 1 APl= 11 1 0}

| 10 1] 111

11 1] 1117

A¥M=11 ¢ 1 APl= 1 1 1

111 (111

Hay 1ap chuong tri_nh tinh ll;)? thira logic b_ac rcla ;nét ma trdn nhi phan

cho trude,

5. Ta nhic lai mt s6 khai niém va dinh nghia:
¢ Cho ma trin A = (a;) kich thuéc mxn. Ma trin B kich thudc
nxm vgi by = a; duge goi 1a ma trdn chuyén vi ciia ma trin A va
ki hiéu B = AT (hoic A*).
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e Chohaimatrin A=(ay)viB= (b,,) cing kich thuée mxn. Ma
trén C = (c;j) cung kich thude mxn vdi ¢; = a; + by duge goi 1a
téng clia hai ma trin A va B va ki hi¢u C = A+B.

o Cho ma trin A = (a;) kich thudc mxk va ma trdn B = (by) kich
thuée kxn. Ma tran C=(c;) kich thude mxn voi ¢; = ag* by +
ap* by + ai* by + ... + ay * by duge goi 12 tich ciia ma trdn A véi
ma trin B va ki hiéu C = AB.

Ban hay tao cac thi tuc thyc h1¢n cdc cong viéc sau:

¢ Tim ma tran chuyén vi AT ciia ma trin A cho trude.

s Tinh tdng C = A+B ciia hai ma trdn A va B cho trudc.

» Tinhtich C = AB ciia ma trdn A v&i ma tréan B cho trude.

« Tim lu¥ thira bic n clia ma trén A cho triréc, n ciing cho trude.

6. Phép nhdn Tenxo hai ma trén s6 thue durge dinh nghia nhu sau:

Cho ma tran A = (a;) kich thuéc mxn v ma trin B = (by) kich thudc
pxq. '

Ma trén C = (cy) kich thude mpx nq VO Cit) por (1) qvs = @ijbrs dUQC goila
tich Tenxo cha ma trdn A vdi ma tran B va ki hidu: C = A®B.

1 2 015
Vidu: Cho A= ; B= '
. 3 4 . -1 3 7

0 1 5 0 2 10
-1 3 7 -2 6 14
3 15 0 4 20

3 9 21 -4 12 28
Ban héy lap chuong trinh tinh tich Tenxo cia hai ma trdn cho trudc.

thi AQ B =

7. Cho mét ma trin vudng A = (ay) cap n. Chonra n phan tr ctia A,
trong d6 khong ¢ phan tir nao cung hang hay cing cdt (c6 n! to hop
nhu vay) Vi mdi mat td hop n phan tir ciia A chon nhur trén, ta sip xép

lai cac phin tir theo thir tyr ting dén cna chi so thir nhit (i). Khl do céc

~ehi aglhubal (j) 1ap nén mét hoan vi cua n s6123..n.
Ta ¢6 thé kiém tra tmh chan 1& cia mot hoan vi theo cach sau: Hoén vi
“duge goi 1a chan neu s& cac nghich thé ciia n6 1a mét 50 chén (Trong
mdt hodn vi cia n sb 123..n, mot nghsch thé 13 mot cip 2 s6 ma s6 16n
dimg trude s6 bé.-Vi dy trong hodn vi 14325 ¢6 3 nghich thé: 43, 42 va
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3;2; trong hoan vj 54321 6 10 nghich thé: 54, 53, 52, 51, 43, 42, 41, 32,

1vazl).

“f)mh nghia ddu cia to hqp 12 -1 néu hoén vi 1¢, 12 +1 néu hoan vj chiin.
Dinh thire cua A la tong tit ca (n!) céc sb, mbi s 13 tich cia n phén tir
‘trong mdt t& hop chon theo cach & trén cling véi dau cua né. Ban hay
lap chuong trinh tinh dinh thirc cua mdt ma trén cho truée.

8. Dinh thirc clia ma trdn A ¢6 thé tinh theo cong thire truy hdi sau:

a, - khin=1
detA= ol '
(-1) a, det 4, +(-1)’ a,det 4, +..+(-1)" " a,det4, khin>1
trong @6 A; 12 ma trdn nhan dugc tir A bing céch bo di hang thit i, cot
thir 1.
Vidu: V&in =2 thidetA = a; detA, 1-appdetAy; = apan+ ayxay].
V&in =3 thidetA = apdetA;; - algdetAu +apdetA;;= ... -

Ban hﬁy lap chuong trinh tinh dinh thirc ciia mdt ma tran cho trude. So
sanh ket qua vdi bai trén.

9. Mdi ma tran vudng cip n cac b ‘thue A = (ay) voi detA:ﬁ 0 co tuong
img mdt ma trén c6 cing kich thude véi A ki hiéu A™ va goi 1a ma trin
nghich dao ctia ma trin A v6i tinh chit ATA= AAT=E.
Ma trin dom vi E lama tran (el,) dugce tinh nhy sau:
e;=1 nt:u;—-_]\raelJ 0neu1<>_|
Ma tran nghich ddo A" = (by) ciia A c6 thé tinh bsi cong thirc:
(-1)"" det 4, N

i = -7
det 4
Trong dd A;; 1a ma trén nhén dugce tir A bang cdch bd di hang thit j, cft
thir i,

Ban hay lap chm:mg trinh tinh ma trin nghlch dao cla ma trin A va
kiém tra tinh chit cia né.

10. Cho m{t hé phuong trinh bac nhat n phwong trinh n dn:
a X T apx; .t amxu =h
Gy X, + ooy +.a+ 3y, X, = b,

X +a,x, +...+a,x, =b,
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L4p cic ma trin hé s6 A, Bvamateén én X:

G, ay Ay b %

a, a a b, X,
A= 21 22 n B= X =

anl anZ b arm bn xrr

Khi d6 hé phuong trinh c6 thé viét dudi dang (phép nhén) ma trén Ia
AX = B. Néu detA +# 0 thi hé c6 nghiém duy nhét va ¢6 thé tinh dugc
theo cong thirc X = A'B. Ban hay lap chuong trinh giai hé phuong trinh
theo cach trén.

Chit y: Néu detA = 0 thi hé s& vé nghiém hofc v6 sb nghiém.

11. Cho truée ma trdn A. Ban hdy tao cac thu tuc thuc hién cac cong
viéc sau: .
a. Péi chd 2 hang ciia ma trin dé.
b. Chia mt hang cia ma trin d6 cho mét s6 khac 0.
c. Thay mot hang clia ma trin d6 bang tdng cia chinh hang d6 véi
tich ciia mét hang khac nhan v&i mt s6.
12. Dé gidi hé phuong trinh béc nhét n phuong trinh n 4n, ta c6 thé khir
14n lirgt cac bién bing phirong phép céng dai s6 theo cich sau:
» Buée 1. Khir bién:
Xét Ian Iuot i tir 1 (dong thi nhat) dén n (dong cudi ciing), véi
moi i:
a. Néu a; = 0 thi déi chd 2 phuwong trinh thir i va thit j, trong d6
j>ivaa; #0. -
b.Chia c4 hai vé cho a;.
¢. Ly phuong trinh thi j trir di a; x phuong trinh thir i, vai j
chay tir i+1 dén n. '
e Bugc 2. Tinh 4n: Xét lan lugt i tir n (dong cudi cing) dén 1
(ddng thir nhit), véi mdi i tinh duge
_ Xi = bi - (@i 01 Xis1 + A2 Xiz ¥ oo + 20 Xy)-
Chii y: Néu khong ton tai j & bude 1.a. thi hé s& vO nghiém hoic vo sb
nghiém. '
Vi du: Giai hé:



3x+6y-92=-9 (1
x+2y+2z=2 (2
-x+4y+6z=0 ()
" ‘Budc1:
i=1 X+2y-3z=-3  (chia(l)cho3)
Ox-0y+5z=5  (lay (2) trir di (1))
Ox+6y+32=-3  (ldy (3) trir di (-1)*(1))
i=2: Xx+2y-3z=-3
Ox +y+2/2=1/2 (ddichd (2) «>(3), chia (2) cho 6)
Ox-0y+5z=5  (lay (3) trir di 0*(2): khong dbi)
i=3: x+2y-3z=.3 '
Ox + 0y +2/2=1/2 '
0x-0y+z=1 (chia (3)cho 5)
"  Budc 2:
i=3: z=1 .
i=2: y=-172-22=-1
1=3: x=-3-Qy-32)=2

'Véy hé co nghiémx =2,y =-1, z=1.

Ding céc tha tyc da viét & bai 10, ban hay 1ap chuong trinh gidi hé
phuong trinh theo céch trén. ,
Béu vao cia chuong trinh 1a ma trén:

G @& - &, §
C=(AB)=|% % - % b

a, a, .. a, b

n n

€01 12 ma trdn mé réng cia hé, diu ra 1 ma trin X.
13. Cho trudc ma trdn vudng A. Hay tinh ma tran A2,
14. Cho truéc ma trdn vudng A. Hiy tinh ma tran AS.

13. Cho tru6c ma trin vudng A v s6 tw nhién n. Hay tinh ma trin A
mot cach nhanh nhét.

16. Trén cac ma trdn sb, ngudi ta dinh nghia céc phép Bién Déi So Cip
(BDSC) sau day:
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BDSC1: Hoéan vj hai hang hojic ¢t
BDSC2: Nhin m{t hang hofic mft cdt vdi mot 56 khic khéng
BDSC3: Thay dbi gid tri cia mdt hang hodic mdt cit theo bien ddi sau
dﬁy: _Ci=Ci-7LCj : '
hoéc

H=H-\H
(Ci va H; chi ra céc vecto cft va hing ciia ma trin)
Cho truéc ma trin vudng A. Hay sir dung céc phép BDSC md ta & trén
dé dira A v& dang chuén (gin don vi) nhu sau:

100

010

001 .

.. 0 _

© Két qua cia bai toan ndy thé hién trén man hinh. Lan luot thé hién céc

ma trin trung gian va ghi r3 céc phép BDSC twong (ing, nhin mét phim
dé chuyén sang man hinh tiép theo.

17. Sir dung thudt todn ciia bai 16 d8 xdy dymg thi tyc kiém tra xem ma

tréin vudng sé cho tride c6 phai 1a kha fighich hay khng?

18. Trén mdt ludi NxN 6 vudng duge danh cic sé 1 hojc -1. Ludi trén
dugce bién ddi theo qui thc sau: Mot & ndo d6 duge thay thé béi tich ciia
tht c4 cdc sb trong céc 6 ké né (ké canh). Ban hay iap churong trinh thyrc
hién cac nude di sao cho thu duge mt ludi gom todn cic sb6 1. Cac
nude di can thé hién trén man hinh, vi trf 8 trung tim ctia bién dbi dugce
ghi rd. ' ' .

19. Bai toan sau mp ta thuft toan tinh ma tran ngugc cia mdt ma trin sé
-cho trude. -

Gia sir cho trude ma trin sb vudng A. Gia sir ddy BPSC Fi, F2, .., Fk
ding dé dua A vé dang ma trin gin don vi (theo bai 16). -

Khi d6 day cac phép bién ddi niay khi 4p dung cho ma trin don vj s&
bién d6i ma trin don vi E nay v& ma trin nguge A™.

a. Viét chuong trinh nhép dir lidu 12 ma trdn sé cho trudc A, sir dung

thuét toan trén dé tim ma tran nguge cia A.
b. Hay chimg minh tinh ding dan cua thuit toan trén.
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20, Trén mot ludi toa d6 N x N 6 vubng, t@l goc trdi dudi véi toa do
(1, 1) c6 dat mot hon bi. M3i budedi cia trd choi theo qui Iuat sau; Néu
hon bi o toa d§ (i, j) ma & céc toa 4§ (i+1, j) va (i, j+1) con trong thi bd
hon bi nay di va dit vao 2 toa d9 (i+1, j) va (i, j+1) hai hon bi khac. Muc
dich cua trd choi 12 ddy cic hon bi'cang xa gbe toa d0 cang tét. Cy thé:
Day cée hon bi khoi tam gidc vudng can dinh & gbe toa dé va cb canh
bing d.

Ban héy ldp chuong trinh thyc hién myc dich sau it budc di nhat.
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Bai 7. So ngau nhién. Tinh xap Xi gid trj s0

Bai tap

1. Néi chung ta khong thé tim dugc nghiém chinh x4c cua mét phuong
trinh bac cao. Do d6 trong nhidu trurdmg hop ta phéi giai gin ding.

Gia sir f(x) 1a ham lién tyc va phuong trinh f(x) = 0 c6 ding 1 nghiém
trong doan [a, b], tirc f(a)x f(b) < 0. D& tim nghiém d6 ta lam nhu sau:

o  Chia [a, b] thanh 2 doan b&i diém ¢ = (a+b)/2, sau d6 xét ddu
f{c). Néu f(c) cing ddu f(a) thi dit a:=c, néu f(c) nguoc diu f(a),
tirc cling dan f(b) thi dat b:=c.

. Lép lai qua trink trén cho tdi khi dat duge dé chinh xdc cho
trirde. D§ chinh xac tinh theo |a-b| hoac ().

Ban hay 1ap chuong trinh tim nghiém gin ding ndm trong doan [-5, 5]
cua phuong trinh:

X+ +x+1=0 :
theo cach trén voi 46 chinh xdc 0.0001. Két 'qua dua ra man hinh.

2. Sir dung cach lam trong bai 1, tinh nghiém gan dung trong doan
[2.1,2.2] cua phl.rcmg trinh:

x*-2x7+x-3=0
vi db chinh x4c dén 0.0001. Két qua dua ra man hinh.

3. Sir dung cach lam trong bai trén, tinh nghiém gin ding trong doan
{0.5, 0.6] cua phuong trink:

- xP-sin5x=0
véi d6 chinh xac dén 0.01. Két qua dura ra man hinh.

4. Gia sur f(x) la ham kha vi va phuong trinh f{x) = 0 ¢6 1 nghi¢m nam
gin xo. Pé tim nghiém gin ding cia phuong trinh trén ta lam nhu sau:
o  DPiat xi=x,. :
e Gan x;=x-f(x)/f"(x).
» Lip lai qua trinh trén cho tGi khi dat duge dd chinh xac cho
trude. B6 chinh xéc tinh theo |x(budc trude) - x(bude sau)| hodc

|f(x)).

- Ban hiy lap chuong trinh tim nghiém gin ding nim gin x,=0 cia '

phucmg trinh x> + x* + x + 1 = 0 theo c4ch trén voi do chinh xac 0. 0001.
Két qua dua ra man hinh.
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5. Sir dung cach lam cda bai 4 hay tim ngh1¢m gin ding gin Xg=2.2
cla phuorng trmh

X -2%2+ X -3 =0 vdi d6 chinh x4c dén 0.0001.

6. Lam tuong tir bai 4 v&i xo= 4.6 va phuong trinh: tgx - x = 0 véi 4
chinh xdc 0.0001,

7. Tinh s6 m v6i d§ chinh xac 107" theo cong thirc sau:

8. Tinh sb e v6i 46 chinh Xac 107 theo cong thirc sau:
1 1 1 1 1
e=l+—+—+—+—+—+
1t 2 3t 41 51

9. Tinh ham s8 Exp(x)= €* v&i 46 chinh x4c 107 theo cong thic:

x nhép tir ban phim.
10. é tinh gin dung tich phan xac dinh, ngudi ta ¢6 thé ding cong thirc
sau, goi 1a ¢éng tkur: hinh chir nhdt:

jf(x)dx = B[S+ f )+t £(5,)]

trong do h = (b-a)f‘n, xi=a+ih+h/2.
Ban hay 1ap thu tuc tinh gan ding tich phan xdc dinh ciia ham f(x) tir a
dén b theo cong thirc hinh chir nhét.
11. Dé tinh gan ding tich phén x4c dinh, ngudi ta cé thé ding cdng thirc
sau, goi 1a cong thiee hinh thang:

L]

[7Gde = B ()1 2+ fl0)+ F )+t f(5)12] =,

trong 46 h=(b-a)/n, x;=a + ih.

Ban hay lap thd tuc tinh gin dang tich phan xédc dinh cia ham fix) tr a
dén b theo cong thirc hinh thang, Pé dat duge d6 chinh x4c cin thiét,
ngudi ta chon sO ng tuy ¥, sau d6 tinh 1, véi n = ng, 2ny, 4n,,...

Viéc tinh toan dugce dimng fai khi | -1, [/3 < e la d6 chinh x4c can thiét.
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12. Ding céc thu tyc ldp & 2 bai trén tinh gan dung tich phan xac dinh
ciia ham y = In(2+sinx) tir 1 dén 2. So sanh cée két qua.

Tinh gdn ching cdc tich phén sau v6i-d¢ chinh xde 0.001

]
dx
13.
(!v'l +x!
14. ’]\/Hcos’-x dx
0

13,

| dt
G{J 1+12)(4+r’)

16. Day 56 ngdu nhién.
Trén thyc té ngudi ta thidng hay sir dung tinh chét va cic tinh toén dya
trén khdi niém day 56 nghu nhién trong mot khodng no dé.
Dinh nghia: Dy 56 x;, X3, s X ndm trong khodng (0,1 ) diege goi la
ddy s ngau nhién phan bo deu trong khodng (0,1) hay ngan gon la day
50 ngau nhién trong khodng (0,1) néu voi moi khodng con (a,b) bén
" trong (0,1), xdc sudt dé x, ndm trong (a,b) 5& Id b-a.
Trong Pascal doan chuong trinh sau s& tao ra mét day ngu nhién phin
bd déu trén khoang (0,1).
jr= 1’. .
Randomize;
Repeat
xfi]:=random;
ir=it+l;
until i > n;
Hay viét _chuong trinh sinh ngau nhién day 10000 phin tir trong khoang
(0,1). Két qua dua ra tép van ban RANDOM.DAT, mdi sb mdt dong,
dong thoi thé hién trén man hinh.

17. Xéy dymg chwong trinh sinh day bao gbm 2 s6 0, 1 ngdu nhién voi
dé dai bat ky.

18. Viét chuong trinh sinh ddy nhi phan ngau nhién d dai k cho trude.
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19. Viét chuong trinh sinh day ngéu nhién tir cdc sé tw nhién 1,2, ..., 9.

20. Ddy s6 ngdu nhién véi phdn bo S
Cho trude cic phén tir a, a, .., 8, va cic s6 pi, P2, ..y Po > 0 580 cho
pitpt .,,+pn=1, :

Ta néi day vls vls-"s 1a ddy nggu nhién Vélphdfl b5 _I:al 4 an] .
P P o Py
néu thoa mén didu kién sau:

- Day V), Va, ... bao gém cic phé.n tlr 6 gia tri ndm trong ddy
ai, a4z, ..., ap.

- Xac suat dé xuét hign phin tir a; trong day nay 14 p.
Thuét todn xdy dyng mdt ddy nghu nhién véi phén b cho truée nhu
saw:
Buwge 1. Chia khoéng (0 1} thanh n khoéng con v&i 46 dai lan luot 1a

' Pl,Pz,- «s Pn-

Cic diém chia s& 13 py, p1+ p2, p1 + P2+ P v

Ta goi cac khodngconnay la 1y, I, ..., L.

Buoe 2. Sinh ra mdt ddy ngdu nhién X, X;, ....trong khoang (0,1).

Buoc 3. Day {Vi} duge xily dymg nhu sau:

- Néu X; ndm trong khoé,ng I ta dit V,=a '
- Néu X; n3m trén mét diém chia, £0i Lk 14 khoang bén phai, ta dat Vi=a.
Hay v1ét chuong trinh sinh ra mdt day ngiu nhién v&i phin b déu cua
(1,2,3,5,6).

21. Viét chuong trinh sinh mot day sb ngiu nhién voi phan b6 déu ciia
0,1,2,3,..,9).

22. Viét chuong trinh sinh nglu nhién day véi phan bé sau:

1 2 3 4
1111
3 8 4 2
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Bai 8. Xir li vin bian
Bai tip
1. Cho mét vin ban chira trong mdt text file. Ban hay viét chuong trinh

ligt ké cac chit cai chi c6 mat trong van ban ding 1 lan theo thir tr ctia
bang chir cai.

2. Cho mét vin ban chira trong mot text file. Ban hiy viét chwong trinh
thuc hién cdc cdng viéc sau day:

- Bém xem vin ban trén chita bao nhiéu dong

- Tinh xem trung binh mdt dong cua vin ban trén chira bao nhiéu ky tu.

3. Cho mét vin ban chira trong mét text file. Ban hay viét chuong trinh
tinh ti 1€ cac chir cai c6 mit trong vin ban theo thir ty cia bang chir cai.

4, Cho mdt vin ban chira trong mdt text file. Ban hay viét chuon g trinh
tinh ti 1& cac tir ¢ mat trong vin ban theo thir tir ciia bang chik cai.

- 5, Cho mdt van ban chira trong m{t text file. Ban hdy viét chuong trinh
tinh ti 1€ cac nguyén 4m c6 mit trong vin ban theo thir ty cia bang chir
cai, . '

6. Ban hay lip chuong trmh nhap 2 s6 nguyén duong a va'b, sau dé thyc
hién phép nhin ax b nhu cach nhin bang tay thong thudng. Vi du:

37
“4 5
1 85
14 8
16 65

7. Nhidp vao mt xau biéu dién mét da thirc theo dang twong ty nhy sau:
-8x"3+2x72+0.7x-1.
Pa thitc nhap vao la tong dai sb cac don thirc dang ax*b, voi b la 6
nguyén duong (khong dau), a 13 sb thue duong (khong diu), viét dudi
dang thong thuong. Chuong trinh phai:

e Kiém tra tinh ding din cia biéu thirc.




i
g
g

Y

*  Qui gon va sip xép da thirc theo chidu gidm cta bac don thirc.

8. Ban hdy 1ap chuong trinh nhip vo mét xu ki tur chi gdm cac ddu me
ngoéc va dong ngoac dom, sau d6 kiém tra tinh déng d&n cla cach dit

cac du ngosic. Yéu ciu:

*  S6 lin m& ngodic ding bang s6 Jin dong ngolic.
»  Diu m& ngodc phai dimg trudc (& bén trai) ddu dong ngoiic
tuong Ung.

9. Dinh nghia "biéu thirc s hoc" nhu sau:

¢ M0t s6 nguyén khong dau
» Hai biéu thirc s6 hoc ndi véi nhau bai mét dau phép tinh (+, -
/), c6 thé dat trong mdt cap déu ngodc don.
Y nghia cia bleu thire va thr ty cac phep tinh hiéu theo nghia thong
thudmg. Yéu céu lap chuong trinh nhip vao mdt xau ki tir, sau d6 kiém
tra xem x4au nhép vao c6 phai [a mét biéu thirc s§ hoc dung hay khong,
néu ding thi tinh gia trj cta biéu thirc.

E ,

10. M réng béx trén bing cach dinh nghia "biéu thirc s6 hoc" nhur sau:
o Mot sd thue khéng dau hodc ¢6 diu (néu c6 diu phai dit trong
ngodc don).
e Hai biéu thirc sé hoc ndi véi nhau béi mot déu phép tinh (+, -
hoc /), ¢6 thé dat trong mét cip ddu ngodc don,
Y nghia cia breu thirc va thir tw cac phép tinh hiéu theo nghia théng
thudmg. Yéu cau lap chuong trinh nhap vao mét xau ki ty, sau d6 kiém
tra xem x3u nhép vao cé phai 1A mét bidu thirc s6 hoc ding hay khong,
néu diing thi tinh gia tri cia biéu thirc.

11. Binh nghia "biéu thire dai s6" nhur sau:
e M§t 56 nguyén khong diu, hodc mdt tén bién dit theo chuén cia
Pascal.
» Hai biéu thirc dai sb ndi v6i nhau bdi mét diu phép tinh (+, -,
hoic /), ¢6 thé dat trong mét cip diu ngoic don.
Y nghia cia bleu thire va thir tw cic phép tinh hiéu theo nghla théng
thudmg. Yéu chu lap chucng trinh nhap vao mit xau ki tu, sau dé kiém
tra xem x4u nhap vao c¢6 phai I3 mét biéu thic dai sé dang hay khéng.
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12. Ban h3y 13p chuong trinh nhap vao mdt xdu ki tir 13 mét bleu thirc:

dai s6 va gia trj clia cic bién theo méu:

(A1+15)/4 - T*xyz

Al=2

FXyZ= 4
Sau 46 kiém tra tinh dung d4n va tinh gi4 trj cia biéu thirc dé céc bién
chua duoc "nhap" gia tri c6 gia trj bing 0.

13. M& réng bal trén bing cach dinh ngh;a "bleu thirc. dal s6" nhur sau:
oMbt sb thye khdng diu hoic cé ddu (néu c6 diu phai dit trong
ngodc dcm), hoc mot tén bién &4t theo chuén ciia Pascal.
o Hai biéu thirc dai s8 ndi v&i nhau bdi mét ddu phép tinh (+, -,
hodic /), cb thé dit trong mot ciip ddu ngoic don.
Ban hiy lap chu'cng trinh nhﬁp vao mét xfu ki tu 14 mét bleu thirc dai sb
va gi4 trj cua cAc bién theo méu:
(A1+15.5)/(-4.3)-7.2*xyz
Al=-21
Xyz = 4
Sau d6 kiém tra tinh ding dén va tinh gia trj cua bidu thirc d6, cic bién
chua durge "nhép" gi trj ¢ gié trj bing 0.

14. C5 mét ban cén hai dia va n qua cén khéc nhau timg 36 mét. Lin
lgt dit cac qua cn 18n mot trong hai dia. M3i 14n dit thém mét qua cén
ta ghi lai trang thai ciia cén bing chit: L (néu trdi ning hon), R (néu phai
ndng hon) va E (néu cin cén bing). Nhu vay sau khi d3t n qua cén s&
tuong Gng véi mot ddy nkitw L, R va E.
. Chimg minh ring véi mei xau'n ki tw L, R, E nhu trén s& ton tai
mot cich dat qua can trong ung
. Cho trudc xhu ki tr gdm cac chit cai L, R, E. Ban hay lap
chirong trinh chi ra cich dit qua can twong ing. Xéu ki twr (c6 thé

rét dai) chira trong mot text file, két qua ciing dugc ghi ra mot text
file khac.

15. Mot sb ty nhién gom 2m chit s6 dugc goi 1 *tot’ néu tip hop cac
chir sb c6 chi s6 chiin va tép hop céc chit s6 ¢6 chi 56 1¢ chira ciing mét
s6 céc chir ) chén (vale). Vidy sb 234?169824 11 56 t6t vi tip hop céac

chir s0 ¢o chi s6 chén va tgp hop cac chir s6 c6 chi s 1¢ ddu chira 3 chir
s6 chin (vé 2 chir 6 1&).
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Cho truéc mét s6 ¢6 2m+] chir s6. Ban hdy 1p chuong trinh xoé di cia
né mdt chit s6 sao cho né trdr nén s tét. S8 nay dwoc ghi trong mét text
file, két qué ciing dugc ghi trong file 46 ddng thoi véi dong théng bao
chit sé bi x04 1a chit s6 nao va & vj tri ndo. : :

16. Cho tép van ban (file kiéu TEXT) c6 tén DULIEU.INP chia n dong
S, .., Sa v6in 2 3, mdi dong déu khong tréng. Néi ring xdu P I thanh
phén ciia dong S; va ky hiéu 1a P < S;, néu P ¢6 46 dai 1én hon 1 va c6
thé nhin dugc tir §; bing cach xod mot sé ky tyr ciia S. Néi P I3 thanh
phén chung ciia cac dong S, S5, ..., S, néu P < Sivoimoii=1,2,..,n.°

a. Hay cho biét file di cho ¢6 bao nhiéu dong va tim mét thanh
phan chung P cia tit ca céc dong S; di cho trong file.

b. Tim thanh phin chung Q c6 d¢ dai I6n nhit cia Sy, Sy, ..., S,

Yéu cdu: Vi hai cdu a va b trén hay hién thi: "

o V&imbii=1,2,.,nhién tht ca cic vi tri I4n luot bj xod trong
dong S,.

s P, Q va d dai cda chang.

'+ Néu P va Q khdng tdn tai thi hay théng bdo didu d.

¢. Tim k I nhét thod man: Q < Sy < Sy < ...< Sy, trong d6 Sy
( = 1,2,....k) 14 nhitng dong trong tép da cho. Hién thj k va cac
m; theo trit tir ndi trén.

d. V6i ij bt ky nhdp tir ban phim hdy tim cach bién déi dong S
thanh §; bing cach sir dung it nhit ¢ thé duge cdc phép bidn
dbi, 46i véi timg truomg hop sau:

Chi sir dung hai loai phép toan: chén mdt ky tir, xéa mdt ky tyr.
Chi sir dyng ba logi phép toan: chén mdt ky tur, xod mdt ky tu va
thay mét ky ty trong xdu bang mét ky tir khac tuy y.
Hay hién thj lan lugt vi tri va phép toan da duoc sir dung, tdng sb cac
phép bién dbi mbi loai.

17. Xdu ky tr thudn nhét (dugc djnh nghia) 1a xau chi bao gdm cic chir
cai tiéng Anh. Mot x3u thudn nhét co thé duge vidt dusi dang thu gon,
bao gém cic nhom ky tyr ¢6 thé kém theo s& lin xuét hién lién tiép ctia
nhém doé. -
Vi du: Xau 'XCAABAABAABCCADADCAABAABAABCCADADY'
c6 thé viét dudi dang thu gon: 'X(C(A2B)3C2(AD)2)2Y".

Cho mét file kiéu TEXT c6 tén 'XAU' gbm céc dong ky tyr, mi déng la
mot xan. :
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a. Hay doc l4n lrgt tung xau cua file 44 cho, théng bao xau d6 thude
nhimg dang ndo trong 563 dang dudi day:
s Dang thuin nhit.
¢ Dang thu gon ciia dang thuén nhit. _
e Dang sai: xdu khong phai 14 dang thuan nhat va ciing
khong phai 14 dang thu gon.
b. Néu xéu doc duqc thude dang thudn nhat, hﬁy bién ddi no vé
dang thu gon co chiéu dai ngan nhét c6 thé duge. Néu xau doc duoc
thudc dang thu gon, hay bién di n6 tré lai dang thuén nhét tyong
tng. D4i voi mbi xau doc dugre hiy hién th1
¢ Chinh xau do.
¢ Loai xau.
e Xdu d3 duge bién dbi.
e D&bi voi xdu sai, hily chi ra mét nguyén nhan dan dén
sai. '
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Bai 9. Vit li va sinh hoc
Bii tip _
1. Hé gdbm 10 chit diém trong khong gian duge cho b&i mang s6 thye
A = (ay) kich thugc 4x10, trong d6 méi cot chira sb liéu clia mot didm;
céc hang tir thir nhat dén thir ba chira cac toa d6 cia diém, con hang thir
tu chira khéi lgmg ciia diém. Hay Iap chuong trinh tim trong tAm cia hé

va khoing cach tir d6 t&i timg diém cua hé. Dir liéu cho trong tép
INPUT.DAT cé khudn dang nhir mé té.& trén. Ket qua dua ra man hinh.

2. Mot qua ciu ban kinh r, khéi lwgng riéng p < 1 duge tha xudng nuge.
Ban hay 13p churong trinh tinh khoang céch tir mat nuwdc t6i tam qua ciu.
Cac sd r, p nhép tir ban phim.

o
-

O B B; B; B x

3. M6t con cho dudi theo mét con meo. Tai thesi didm dau tién t = 0 ché
& vi tri A, méo & vi tri O. Khodng cach AO = 100m, géc xOA = 135°
Huéng chay ciia con méo 1 huong Ox, con con ché tudn huéng theo
con méo. Vén tde ciia chd 13 10m/s, cua meo 1a 5m/s. Dé v& duoc duong
di cia con cho, ta cé thé 1am theo cach gan dang nhur sau: Chia thei gian
thanh cic quéing déu nhau T. Trong quing thdi gian diu tién t =~ [0,T)
con cho chay theo huéng AQ duoc mot doan AA,, con méo chay duge
mét doan OB, trong quéng théi gian tiép theo t » [T,2T] con ché chay
theo huéng AB; duoc mét doan A A,, con meo chay dugc mot doan
B,B,... T4t nhiéa T cang nho thi qui dao cang chinh xac: _ !
. Ban hdy 1dp chuong trinh v& qui dao ciia con chd trén man hinh.
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4. Ban hay viét chuong trinh giai bai toan "Birc thu cia Robin Hud g
_ti nhén clia phdo dii Notingham" nhu hinh vE sau déy:

8
\ /-—-"_"""--
) NG &
. 8, I
h -‘_\ nha nguc
(] —
h,
. p | eome .
- l!. LJ - 1! -
Biét cac d6 dai 1}, b, |5 vA céc chidu cao sy, hy, s, hy. Chiéu cao cua

Robin Hud 14 1.8m. Hoi mudn ném duge birc thu vao nha nguc thi anh
phai ném vgi vén tbc dau va géc ném bing bao nhiéu? Gia toc g Iay
bing 10m/s*, bo qua sirc can ciia khong khi. Toan b dir ligu ban diu
nhép tir ban phlm

5. Nhom thir nhat gom k ngudi bi méc mét bénh trayén nhiém. Piéu tra
m6t nhom thir hai gdm 7 ngudi xem c6 tiép xic véi nhém thu nhét hay
khéng. Két qua dugc ghi vao mot ma tran nhi phén A = (ay) cp Ixk, véi
a; = 1 khi va chi khi ngu¢i thir i trong nhom thir hai tiép xic véi ngudi
thit j trong nhém thir nhit. Tiép tuc diéu tra mdt nhém thir ba gom m
ngudi xem co tiép xic voi nhém thir hal hay khéng. Két qua dugc ghi
vao mdt ma trdn nhi phin B = (bu) cap kxm, voi by = 1 khi va chi khi
ngudi tht i trong nhém thir ba tiép xidc véi ngudi thir j trong nhoém thi
hai. Ban hdy 14p chuong trinh tao ma tran C = (cy) thé hién sy tiép xfic
gian tiép ciia nhém tha ba voi nhom thir nhat blet ¢ =1 khi va chi khi
ngudi thir i trong nhom thix 3 tiép xic gidn tiép v4i ngudi thir j & nhém
thir nhét (thong qua mét ngudi ndo dé & nhém thir hai). Dir liéu cia cac
rha trAn A va B chira trong cac tép A. TXT va B.TXT. Dir lifu déu ra clia
ma trdn C cho trong tép C.TXT.

6. Sau khi tiém mét Joai thubc n gid, phan img ciia co thé dwoc do boi
mdt chi s6 r, mi theo thuc nghiém xac dinh duge cong thire:
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=01+ 04", vénrn=1 alamotsoduangnhohonl
dac trlmg cho timg loai thudc. Hay lap chuong trinh dé xéc dinh xem:
a. Sau max gio thi phan img cia co thé vei thuoc 12 manh nhét?
b. Sau miy gi¢ thi phan img ciia co thé véi thube giam di mot nia
50 voi phén Ung ngay sau khi tiém?
& dugce nhip tir ban phim.

7. Mot mach dién mét chidu cé the duoe md ta nhu mét da db thi, trong
d6 mbi dinh 12 mot doan diy nbi, cdn mbi canh 13 mdt dién tra. Vi du
mach dién sau:

R,
R
A, R, A:a A,
R,
R,

vOiR; =1Q ,R;=2Q R;=3Q ,R; =4Q ,Rs = 5Q
6 thé mé ta nhu sau:

3 .

121

122

123

234

235

Trong d6 dong diu t1en la so hrong dmh céc dong tlep theo mdi dong
img v&i mét canh gdm 3 sb: 2 s du 1a chi sb cua canh, s6 thir 3 12 46
dai canh (dién tré R). Vi du dong 2 3 5 1a dién trd Rs (nél dinh A, vi A,
va c6 dién trd 13 5Q ).

Cho text file f véi dmh dang nhu trén. Ban hay lap chuong trinh tinh
dién tré chung toan mach tir A, dén A, : '

8. Trd choi "Life:
Trén mét ludi 6 vuong v0 han cé l'l'th s6 vi tri dwge ddnh clau\ Ta goi
ching 14 Fish (con cd). T vi tri ban dau béng cdc luft di truyén cic con

Fish nay s& bi "bién d4i" sang the he sau. Sau diy 1a mé ta luat "Di -
truyen :
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Lu4t gdm 3 tiéu chuln: Sinh ra, Chét di, Séng sot
+« Sinh ra; Fish duqc sinh ra tir mét 6 tréng néu & thé hé trude &
niy c6 ding 3 Fish ké bén canh (hai 6 goi 13 ké r;éu ching chung
canh hoac dinh),
-« Chét di: Fish bj chét di tai mdt vi tri néu né ¢6 nhidu hon 3
hogc it hon 2 Fish ké bén canh.
o Song s6t: Fish duge sdng sét qua thé hé sau néu né c6 hai hoic
3 Fish ké bén canh.
a. Lép chuong trinh mé ta qua trinh song trén,
b. Ton tai hay khéng mét con Fish ma n6 cang ngay cang "lém" lén
den vo tdn?

9. Viét chuong trinh md phong chuyén déng ciia hai qua ciu gidng hét
nhau trén mot dudng thing (xem so dd sau): -

o

Vi tri ban ddu cua hai qua ciu 13 X;, X,. Van téc ban ddu la V,, V,. Cac
dif liéu duge nhép tir ban phim.

Chucmg trinh md phong khoang thoi gian tdi thidu 88 bai quﬁ cdu d6 cb
thé va cham nhau.

10. Tap hitu han cac sb tr nhién goi 1a "Hé bét trong" néu tir tip nay
khéng thé trich ra hai dly con rési nhau véi tdng s6 bing nhau.
Vidu: 1,3, 7, 20 iap thanh hé bét trong.
a. Chirng minh ring diy 1, 2, 4, ..., 2k-1 1 bét trong.
b. Giasir A; <Ay <..<A;-hé bét trong. Chimg minh rﬁng:
L+—L+...+—-l—~ <2.5
4, 4, k
¢. Cho k s ty nhién A< A, < ... < A, thoa min tinh chit: Moi tong cla
hai hé con cung 46 dai déu khac nhau.
Ta chon s& A thoa man:
Néu k = 2m (k chiin) thi
(ArAgn) + ...+ (A-AR) > (A - Ap) + .. HA-A HA
Néu k = 2m +1 (k 1&) thi

52

s
e



_0._
o
?,

Lo
)

(A-Apmi) + o + (A-Ap) > (A-Ani) +. +(A-AD + A

Chimg minh ring khi d6 day A, A-A,, A-As, ..., A-A, s& I3p thanh mot
hé bt trong, :
d.DiyA <A, <. < A, <. duge xay dung nhu sau:

Al = 0, Ag =], .

Aspyy = (At + Apa+... + A.".n) ~(Ar + Art .+ App)+1

A2n+2 = (An+l + A.n+2 +.--- + A2n+l) - (Al + A2 +...+ An) +1
s€ thod mén tfnh chit duoc néu trong c.
Do d6 ta c6 thuat toan c6 thé xay dyng hé bat trong 46 dai bét ky.
e. Xdy dyng cdc diy X, Y., Z, theo bang sau:

n | 0 I 2 13| 4 5 6 | 7 {8 9 10
X, | 0 1 2 [ 2] 3 3 31 414 4 4
Y, |0l oo 1 1 2 13 3 [4] 5 6
Z, | 0 1 2 1 4 7 113124 ] 4484161 309
Diy trén dwgc xiy dung theo qui tic sau:
Yo=n-X,
2020s21= l’Zn+l=2Zn'Yu
Chimg minh rang diy:

i a'0=zn-ZJ’al=IZn_le""sal}l=Zn-zn—i
$€ lap thanh hé bt trong, -

11. Viét chuong trinh mé phéng chuyén déng ciia n qua ciu gibng hat
nhau trén mét dudng thing. Vj tf ban diu cla cdc qua ciu nay 1a X,,
X2, ..., Xo. Vian téc ban din cla cdc qua ciu nay la v, v,, e Vo Dit
liéu cho trong tép INPUT.DAT c6 dang: ddng dAu tién ghi sé n, dong
thir hai ghi 1 56 X, X,, ..., X,, dong thir ba ghinsd V,, v,, .., Vv,
Chuong trinh mé phong khoang thoi gian t6i thidu dé cdc qua ciu nay
c6 thé va cham nhau. ' '

12, Viét chuong trinh mo phong chuyén ddéng clia médt qua ciu trong
mét khdng gian hinh chi nhét,
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Vi tri ban ddu ciia qua chu cho béi toa d¢ (xo, yo). Kich thude hinh chit
nhit cho béi toa 48 (X1, i, X2, ¥2). Vén toc ban dau clia qué clu cho bdi
vecto (Vy,vy). DI li§u nhp tir ban phim.

Ch# y: Chuong trinh phai m6 phong duge phan xa cia qua cay khi va
cham véo bién ciia hinh chir nhit (xem hinh v&).

13. Viét chuong trinh mé phong chuyén dong cta n qua ciu giéng nhau
trong mot hinh chir nhét cho trude. Céc quéa cau duge coi nhu ¢6 thé tich
bing 0. Thong s6 ban diu vj tri cic qua cu (X,¥1)s (X2,¥2)s +-s (Xas¥n)-
Céc vecto vén toe ban diu ciia cic qui cdu 13 vy, vy, .., Va. Dt ligu duge
nhip tir mot tép INPUT.DAT c6 dang sau:

- Dong diu tién ghi toa dd hinh chit nhat: toa d§ céc dinh tri duéi va
phai trén. '

- Dong thir hai ghi sé n S

- n dong tiép theo ghi 14n lugt toa d6 ctia n qua cdu, mdi dong 2 s6 cach
nhau boi du cach. . _

- n dong tiép theo ghi 13n luot n vecto vén the ban ddu cia céc qua cu
trén, mdi vecto bao gbm 2 sb cach nhau béi dau cach.
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14. Dé mé ta quzi trinh phét trién ciia mdt hé sinh thai ngudri ta phéan loai
cAc sinh vit séng theo cac nhém tudi nhu sau:

Nhém thit nhét bao gdm tht ca céc loai c6 tudi nhd hon 1 nim, nhém thir
hai bao gbm céc loai khdng nm trong nhém thir nhét va c6 tudi nhé hon
2 nAm, .... Gid sir P, 1a s8 céc lodi c6 trong nhém thir n. Nhur vy h¢ sinh
thai tai thoi diém hién thei duge md ta theo phan loai (P, Py, Ps, ...,
P,, ...). Dé don gian ta gia st ring mdi loai déu séng ddng N nam ().
Do vily phén loai ciia chiing ta s& c6 dang (P, P2, Ps, ...., Px). Gia sir ty
1¢ sinh cua cac nhém theo hang nim 14n lugt 1A by, by, ..., by. Do d6 phén
Ioai sinh théi cho nam tiép theo s& 1a (b;P, + byP, + ... + byPy, Py, ..., Paot).
Gia sir cée gid tri N, Py, Py, ... Py, by, by, ..., by d3 cho séin. Viét chuong
trinh nh_afxp s6 tr nhién k va tinh phén loai sinh thai cho k ndm tiép theo.

15. Mot chit thé phing duge cho bdi n toa d6 diém M, My, ..., M, véi
trong lugng tuong img m;, my, ..., m,. Input cho bdi file text ¢6 dang: n
dong, mbi dong bao gdm toa dd cia diém M, va trong lugng m; tuong
ing. Hay lap chuong trinh tim ra toa d6 trong tim cuia chét thé trén. Két
qué dira ra man hinh. -

16. May dqc thé

C6 3 méy doc va in thé, mdi thé drge in ra s& chita mét cip cd thir tw 2

sd tir nhién (a,b):

¢ Miy thir nhét néu doc thé (a,b) s& in ra thé (a+1,b+1).

o May thir hai néu doc thé (a,b) ma a va b déu chin s& in ra the
(a/2,5/2).

*+ Maythirba néu doc the (a,b) va thé (b,c) s& in ra thé (a,c).

M3i thé déu c6 thé doc lai nhiéu an.

" a. Gia sir ban du ta chi ¢6 duy nhit mét the (5, 19) Hoi ¢6 thé
ding 3 méy trén &€ in ra thé (1,50), thé (1,100) dquc bhay
khong?

b. Gia sir ban dau ta chi c6 duy nhét mot thé (a,b) va tamudn in ra

- thé (1,n). Hdi v6i n ban} bao nhiéu thi ¢é thé ding 3 may trén
d¢ in ra thé d6? Néu in dugc thi ban hay 14p chuong trinh chi ra

thir ty str dyng cac may cling céc thé twong tng.
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Bai 10. Am nhac va hgi hoa
Bai tap

1. Day tan s6 (cao do) {ai} (1 <1 < 96) cia cac dm (nét) dung trong
am nhac tao thinh mot cap sb nhén véi cong bdi q tinh bing cong thire:

1\2{— - Fx [ln(Z)]
12
Cho biét cao d6 cia nbt thir 37 12 261Hz. Hay lap chwong trinh tinh cao
d6 cha cac ndt khac trong day va 1in luot phat ra cac ndt d6. Cao d6 clia
céc ndt duge lam tron i dom vi.

2. Trong day nét nhac & bai trén, cir 12 ndt lidn tiép 1ap thanh mot quing
tam. Céc not tir 1 d&n 12 lap thanh quang tam thir 0, céc ndt tir 13 dén
24 14p thanh quing tam thir 1... Trong mbi mét trong 8 quéng tam trén,
céc ndt duge dat tén va ki hidu lan hrot 14: d3 (C), 46 thang (CF, con goi
14 ré giang), ré (D), ré thiang (DF, con gei 1 mi gidng), mi (E), fa (F), fa
thang (FF, con goi la sol gidng), sol (G), sol thang (GF, con goi la la
giang), la (A), la thing (AF, con goi 13 si giang), si(B). Hoi:

+ Ban c6 nhan xét gi vé cao d6 cua cac ndt cling tén trong cic

quéng tam khac nhau?
o Cac ndt thir 37, 40 1a nét nao? Ching ndm & quang tdm nio?

3. Mot day con gdm céc ndt thir i, i+2, i+4, i+5, i+7, i+9, i+11 (va cic
nt cung tén khac) ldp nén mét gam trudmg, tén cua gam lay theo tén
clia nét thit i. Vi dy gam d6 trudmg gom cac nét db (thir 1), ré (thi 3), mi
(thir 5), fa (thir 6), sol (thir 8), la (thir 10), si (thr 12); gam ré trudng
gbm cac nbt thir ré (3), mi (5), fa thing (7), sol (8), la (10), si (12), d6
_thang (14). Ban hay:

Liét ké lin luot tén 7 nbt cia gam mi trudng, cua gam sol

trudng.

o Lap chuong trinh phat ra lan lugt 8 ndt lién tiép ciia mdt gam
trudng theo thir tyr xudi va nguge, ndt dau tién lay trong quang
tam thir 3, tén ca gam duge nhap tir ban phim.

4. Mot hop am truéng gbm 3 ndt: thir nhat, thit ba va thir ndm cia mot
gam trudng. Vi du hop am dd tnedmg gdm cée nét d6 - mi - sol, hop am
ré trirdng gdm cac ndt ré - fa thing - la. Ban hiy l4p chuong trinh phat
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ra mdt hgp 4m trwémg véi 3 nét phét ra lan luot, n hop Am nhap ti ban
phim.

5. Mot day con gom cde ndt thit i, i+2, i+4, i+5, i+7, 1+9 i+11 {va cac
not cling tén khac) lap nén mdt gam thir, t€n cua gam lay theo tén cla
ndt thir i. Vi du gam d6 thi gdm cic ndt d6 (thir 1), ré (thi 3), m1 (tha
4), fa (thix 6), sol (thu 8), la (thir 10), si (thir 12); gam ré trudng gom CAC
nét ré (3), mi (5), fa thang (’;') sol (9),-1a (10), si (12), d6 thing (14).
Ban hiy:
o  Lit ké lan hrot tén 7 not cua gam mi thi, cia gam sol thu
o Lap chwong trinh phét ra ldn lugt 8 nét lién tiép cia mot gam
thtr theo thit ty xudi va ngugc, nét dau tién ldy trong quing tim
thir 3, tén cua gam duge nhip tir ban phim.

6. Mot hop 4m thir gom 3 not thir nhat thir ba va thir ndm ctia mét gam
thir. Vi dy hgp 4m mi thi g6m cdc ndt mi - sol - si, hop 4m ré thir gdm
céc not ré - fa - la. Ban hdy 1ap chwong trinh phat ra mét hop am thir vai
3 ndt phit ra lan luot, t8n hop Am nhép tir ban phim.

7. Lap thu tyc:
Procedure Play(Octave: integer; Note: String; Duration: integer);
dé choi ndt Note trong quing t4m thir Octave trong thdi glan Duration
miligidy.
Dung thi tye 46 13p chuong trinh phit ra giai digu bai hét-"Cho con” clia

tac gia Pham Trong Ciu. Ban nhac duqc ghi trong text file theo miu:
5CD

5CMD
5DMD
4GD "’
5MD
5DT

mdi ndt dugce ghi trén mt dong theo thir tw: quang tém, ten ndt (ki hiéu)
va ki hi¢u truong d6 phan cich nhau bdi mt s6 dau trdng. Chir T ki
hi¢u ndt tring (Duration = 1000), chit D- ndt den (Duration = 500), chit
MD- méc don (Duration = 125)...

8. Lap chuong trinh 1iét ké danh sdch mot s6 bai hdt d& ngudi chai lua
chon, sau d6 phét ra giai diéu cua bai hit duge lya chon.
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9. Lap chuong trinh trd choi phat ra giai didu clia mét s6 bai hat quen
thude, ngudi choi phai dodn xem d6 14 bai hat nao va cia tic gia nao.
Danbh séch céc bai hat va cAc tic gia duge liét ké dé ngudi choi lya chon.

10. Lp chuong trinh tré choi phat ra mt 1an digu dan ca quen thudc,
ngudi choi phai dodn xem d6 14 dén ca cta viing nao. Danh sach cac
ving duge liét ké dé nguoi choi lyra chon. Xong lan di¢u nay lai tiép tuc
phdt Jan digu khac

11. Lap chuong trinh trd choi phat ra giai dleu chia 3 bai hat quen thud,
sau dé phat lai mét giai diéu theo thir ty nguge lai (tUr nét nhac cudi dén
nét nhac d4u). Ngudi choi phai dodn xem d6 13 bai hat ndo. Danh séch
cac bai hat duoc 1iét ké dé ngudi choi lua chon.

12, Lap chuong trinh trd choi phat ra giai di€u dwge gd tir ban phim nhu
g6 phim dan piano. Chi sir dung hang phim gitta nhur hang phim dan.

13. Lap chuong trinh trd choi nhdp mt doan nhac tir ban phim, sau do6
phat lai giai diéu d3 duge nhap.

14. Lap chuong trinh tré choi nhdp mét doan nhac béng chlig”)t, sau do
phét lai giai diéu dd duge nhép.

15. Trong chuin MIDJ, céc nt nhac duge ghi nhir sau:
x ON y: béat nét y tai thiri diém x.
x OF y: tat ndt y tai thai diém x.

Vidu doan nhac; '

s

i} 4
) -~

o
b

T
1
| —
| —
&

- Trongkia dan gd con long vang DI thee me tim  dn trong viom.

o=

T - I I
Y i H 1 1 L X | -
LESESTEEESE S s
Cang fim mdi dn ngon ngon Pan ga con di  lon ton,

s& duoc dich ra chuin MIDI nhu sau:
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100 OF 54

1 0ON 54 200 OF 53
10 OF 54 100 ON 49 200 ON 54
10 ON 54 110 OF 49 220 OF 54
200F 54 110 ON 49 220 ON 54
20 ON 49 120 OF 49 240 OF 54
300F 49 120 ON 54 240 ON 49
30 ON 49 130 OF 54 250 OF 49
40 OF 49 130 ON 54 250 ON 49
40 ON 54 140 OF 54 260 OF 49
50 OF 54 140 ON 49 260 ON 51
S0 ON 54 160 OF 49 270 OF 51
60 OF 54 160 ON 49 270 ON 53
60 ON 49 170 OF 49 280 OF 53
80 OF 49 170 ON 49 280 ON 54
80 ON 54 180 OF 49 300 OF 54
90 OF 54 180 ON 51 300 ON 54
90 ON 54 190 OF 51 320 OF 54
: 190 ON 53
Hiy dich doan nhac sau sang chuin MIDI: !
2 C 1 : I Cc . -
= e e ————
5 32 T 5 3
Bé b2 bdng bbng md  hdng héng chau di so
p_ G ) F
= S
o 5 * 2 3 5 3
tdn  b& em theo Me mua xe gé cho
—— < G .
= = —aaaaa
1 2 1 5 T
be ngdi trong gidr chién  thdng xe dua bé
2 1.C | ¢ C
=== ===
CEES 4 5 I
vé  phd  Dong Bé bé  bé bdng bdng
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16. Ldp chuong trinh nhap mét giai diéu tir mbt text file ghl theo chudn
MIDI, sau d6 phat lai giai di¢u d2 duge nhip.

17. M6 phéng tiéng chudng dién thoai.

18. Lap chiuong trinh nhip rhf)t giai diéu g& tir ban phim nhw gd phim
dan piano, chi sir dung hang phim giita nhir hang phim dén, sau dé ghi
vao mét text file theo chuan MIDI.

19. M5 phong tiéng coi ht.
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Bai 11. Tro choi
Bai tap
Cdc tro choi tir 1 dén 10 dinh cho mét ngudi choi trén mdy. Cdc tro
choi trong cdc bai tix 11 dén 22 dinh cho hai nguoi choi, ban hay lgp
chirong trinh dé mdy choi véi nguvi:

1. Hién thj trén man hinh mét ban c& 7 8, trén d6 ¢6 6 quan cd: 3 den, 3

tring nhur hinh sau:
CICICL®,

Mai quén c& ¢ thé di vao 6 trong bén canh hojc vio 6 tréng nim ngay
sau quén bén canh né. Pi mdt quan bing cach kich chudt vio quin dé.
Muc tiéu ctia trod choi fa ddi chd céc quin tring va cac quan den.

2. Mot dudmg tdu cé mot ngach cyt va mot sb toa tau mau den va mau
tring sip xép mot cich tuy y. S8 toa mau den ding bing s6 toa mau
tring. Ngach cut du chd d& xép t4t ca cac toa thu. M&i toa tau 6 thé di
chuyén vao ngach cut hay doc theo diromg tau bang cach kich chudt vao
toa va vdo noi dén (A, B, C). Myc tiéu cta trd choi 1& d3i chd céc toa
tau sao cho cic toa mau den va mau tring dimg xen ké nhau.

A B

N7
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3. Mot bang hinh chir nhét c6 kich thude 2 x 3 = 6 6 vudng, trong d6

xép 5 hinh vudng mau séf: khéc nhau, chic6 16 tréng. Mbi hinh vudng
dimg canh 6 tréng c6 thé truot sang 6 trbng bang cach kich chuét vao
1n6. Muc tiéu cta trd choi 1a doi cho céc hinh vudng mau xanh (A) va

mau dé (B), cac hinh vuéng khac giir nguyén vi tri.

4. Mot bang hinh vuéng c6 kich thudc 4x4 = 16 6 vudng, trong do xép
16 hinh vudng chira 16 chit céi tir A dén P. C6 thé kich chudt vao tam
mai hinh vudng nhé c¢& 2x2 dé quay hinh vudng dé di mot goc 90° theo
chidu kim ddng hd, hodc kich chudt vao giira 2 & vudng nhd dé ddi chd
chiing. Muc tiéu cua trd choi la ddi chd cac hinh vudng sao cho cac chir
cai dugc sip xép theo thir ty anphabet tir trai sang phai, tir trén xudng
duéi. Trd choi cang kho néu thao tac thir hai (kich chuot vao gita 2
vudng nho dé dbi chd chiing) dugc phép sir dung cang it.

5. Mot bang hinh vuéng c6 kich thude 4x 4 = 16 6 vudng, trong do xép
15 hinh vudng chira 15 s6 tir 1 dén 15, chi con 16 trong. Mdi hinh
vudng dung canh 6 trong cb thé trugt sang 6 tréng bang cach kich chudt
vao n6. Muc tiéu ciia trd choi 1a ddi chd cac hinh vudng sao cho cac s&
duge sip xép theo thir tir tang dén tir tri sang phai, tir trén xudng dudi.
6. M6 phong cude séng cia cée té bao séng qua céc thé hé theo qui ludt
sau: :

« Té bao van sbng néu va chi néu c6 2 hodc 3 té bao khéc trong 8 6 lan
cén (a.).

« Néu chi c¢6 1 té bao trong 8 6 1an can hodc khéng co té bao nao thi nd
s& chét (b.).

e Néu c6 tir 4 té bao tré 1én trong 8 6 lan cén thi no6 cling s& chét (c.).

b4 a3 XX X ¥ 4
PAES | Y3 P 7
X
2 b. . d.
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. Trong mét 6 trong md & lan cin nd ¢6 'ding 3 € bao thi s& san sinh
mét té bao méi & thé hé sau (d.).

7. Ba con ngua thé hién béng 3 hinh trén nho khac mau chay dua trén
mét dudmg dua hinh tron hofc elip. Téc d5 cia mbi con trén timg ching
duong duge chon ngau nhién. Ban h&y dat cuge vao mot trong 3 con
truéc khi cude dua bit ddy va ban se thﬁng cude néu nhu nd vé dich
trude,

8. Mgt hinh tron nhd tugng trmg cho qua min (ma ngudi choi khong
nhin thay duge) duge dat trén man hinh. Con tré chuét 1a dhu do. Khi
dau do tién toi gan qua min thi tan s6 4m thanh cia ‘may do sé tang lén
va nguec lai, khl déu do di xa ddn qua min thi tAn s am thanh cia may
do sé glam xuong Muc tiéu cia trd choi 13 do duge vi tri qua min va
danh dau n6 bang cdch kich chudt.

9. Mot khdu phao duge dat & canh dudi ciia man hinh va c6 thé di
chuyen doc theo canh bang cach 4n cic phim miii tén — va <, viée
bin dugc thyc hién bang &n phim Space (phim gb diu cach). Cac may
bay dich bay & phan trén man hinh v&i van tdc va phurong huéng khac
nhau. Muc tiéu cia trd choi la bén ha hét may bay djch.

10. Mot h1nh vudng 10 x10 & vudng mau xanh tugng trung cho blen
trén d6 c6 10 chiéc tau ngim coa dich ma ngu’m choi khéng nhin thiy
durge: 4 chiée c6 kich thudc | 6 vudng, 3 chiéc ¢é kich thudce 2 6 vudng,
2 chiéc ¢ kich thuée 3 6 vuéng va 1 chiéc ¢6 kich thudce 4 6 vudng, Vi
tri cia tdu dugc lya chon ngiu nhién. Ngudi choi sé "bin" vao cic &
vudng bing cach kich chudt vao dé. Néu tring tiu thi 6 vuong 5& dugc
0 mau do, nguoc lai s€ t6 mau den. Tau s& b tiéu diét néu tit ca céc &
clia nd bi bin tring, khi d6 né s& dbi sang mau vang. Muc tiéu cua tro
choi 1a tiéu diét tat ¢a cac tau.

11. Ngudi choi tyr nghi ra mot sé nguyén trong khoang tir 0 dén 1000,
sau d6 phai tra 16i 10 cau hoi cua may chi bing hai tir ding (T) hodc sai
(F). May phai tim ra dé la sé ndo.

12. Ban hay viét mét chuong trinh choi tro c& éa-ro.
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' 13. Trén mat dét c6 2 déng soi. Hai ngudi choi trd choi sau: M8i ngudi
dén lugt minh di ¢6 quyén virt di mot dng soi va chia dong soi con lai

lam 2 déng con (véi didu kién déng soi nay ¢6 nhiéu hon 1 hén sdi). .

Ngudi thing cude 12 ngudi di duge nuée cudi cing.
14. Ban hay viét mot chuong trinh choi trd c& vua, trong d6 may choi
quén trang voi: )

» Vuava Hju tring chdng lai Vua den.

e Vuava Xe tring chéng lai Vua den.

15. C6 100 que diém. Hai ddu thit 1in lugt bbc céc que diém theo qui

the: m3i i phai béc it nhdt 12 1 que va nhidu nhat 12 10 que. Ngwdi

thing cudc 1 ngudi béc duge que diém cudi ciing.

16. C6 100 que diém. Hai dhu thi 14n lugt boc céc que diém theo qui
the: mdi lan phai bdc it nhat 14 1 que va nhiéu nhét 13 6 que. Nguoi
théing cudc 12 ngudi béc duge que diém cudi cing,

17. Chon thdi gian: Vi tri thdi gian cho béi Ngay-Théang, vi du 25-2. Hai
ngudri choi. Ngudi thir nhét chon mot ngdy bat ki, ngudi thir hai chon
tiép cip Ngiy-Thing sao cho Ngay>Ngdy cii hojc Thang>Thang cfi
hodc 1a ca hai Ngay>Ngay cii va Thang>Thang ci. Ngudi chon duge
31-12 dAu tién s& la ngudi thing cude.

18. C6 24 quan c& 4 mau: Xanh, Do, Vang, Tim. Mbi logi 6 con ¢ danh
s 1,2, 3,4, 5, 6. Hai ngudi choi, mdi ngudi duge quyén ldy ra ding |
quén cd va chng sb diém vio s6 diém cia céc quin c di duge lay ra. Ai
dat duge dang 50 diém s& tha'ing, ai dén lugt di ma bét bude cb nhiéu
hon 50 diém s& thua.

19. Trd choi thanh phd Nim: C6 k déng soi cho truse. Hai ngudi choi,
mdi ngudi co quyen 4y ra tir 1 déng sdi s 56i > 1 bit ki. Ngudi di nude
cudi cung 1a ngudi thang cudce.

20. Cé n hon soi trén mit dit. Hai ngudi choi, mbi ngudi choi duge

phép 14y di mét sé s6i 16n hon 0 va nhd hon hogc béng hai lan s6 soi
ngudi kia vira bde. Ngudi di nudc cudi cing 14 ngudi thang cudc.
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21. Tro chm Keylesa: Cé n hon sdi du'qc xép thanh mot hang Hai ngudi
choi, mbi ngudi choi duqc phép ldy di tir day 1 hodc 2 hon soi lién
nhau. Ngudi di nurde cudi cing 1a ngudi thing cude.

22. Trén mat phing c6 6 diém 1a 6 dmh cia mét lyc gidc deu Hai ngudi
choi, mdi ngudi choi dirgc phép ndi 2 dmh chua duge nbi tir trirde.

Ngudi thua cudc 14 ngudi diu tién phai ndi thanh mot tam gidc bai cac
dudmg ndi ciia minh.
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Bai 12. Cac thuét toan hinh hoc
Baitap

1. Cho 4 s8 thyc duong a, b, ¢, d. Hay kiém tra xem c6 thé dung dugc
mét tir giac véi 36 dai cac canh lién nhau la a, b, ¢, d hay khéng?.

2. Cho trude 4 s6 thire duong a, b, ¢, d. Hay kiém tra xem hinh chir nhit

véi canh a, b ¢6 thé chita duge toan bo hinh chit nhit v&i canh ¢, d hay

- khéng.

3. Cho 5 s6 thyc duong a, b, ¢, d, e. Hay kiém tra xem ching c6 tao
thanh 5 canh lién nhau ¢da mdt ngii gide duge khong?

‘4, Cho hai tam glac ABC va AB;C, vdicac canha, b, c vaa,, by, ¢, trén
mat phing. Hay kiém tra xem tam giac ABC c6 thé chua dlrorc tam gidc
A)B,C, hay khong?

Trong et bai 5, 6, dik liéu ciia n dwong thing cho béin bj basé a, b, ¢
ctia dwomg thang cé phuong trinh ax + by + ¢ = 0 dwge nhdp tir tép van
ban cé dang: dong ddu tién ghi 56 n, n dong tiép theo ghi lan heyt cde
bé 56 a, b, ¢ cach nhau béi ddu cdch.

5. Cho n.duc‘mg thing trén mjt phang. Hay tinh s6 giao diém cia n -

dudng thing nay.
6. Cho n duong théng!trén mit phing. Hay tinh s6 mién mat phing durge
chia boi cac dudng thang nay.

7. N-mino: n-mino 1a hinh thu dugc tir n hinh vudng 1x1 ghép lai (canh

ké canh). Hai n-mino durgc goi 1a ddng nhat néu chiing ¢6 thé dat chdng
khit 1én nhau.

Ban hay Iap chuong trinh tinh va vé& ra it ca cac n-mino. S& n nhép tir
ban phlm :

0 Got M, la s6 cac n-mino khac nhau th1 M=1, My=1, M;=2,
M4 =5, M5 12, Mg=35,..

Vidu: Voin=3:
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Hateht

3 - mino thdng  ||3 - mino hinh thuéc thg

8. N-mino trong khéng gian la hmh thu duoc tir n khéi lap phuong
1x 1x 1 ghép lai.

Ban hay lap chuong trinh tinh va v& ra tét ca cac n-mino.'Sé n nhap tir
ban phim.

Vidu: Véin=3:

Chii y: Mi=1, My=1, Ms=2, M;=7, ...

9. Cho hinh chir nhat MxN. Biét ring MxN chia hét cho 6.
e  Chirng minh ring hinh chit nhat ndy c6 thé phu bdi céc 3-mino.
* Lap chuong trinh xdy dung mot phu nao do.

10. Cho hinh vuéng 2nx2n véi n khéng chia hét cho 3. Ta bo di mot 6
vudng 1x1 bat ki.
e Ching minh ring phan con lai ctia hinh vudng ndy c6 thé pha
bai cac 3-mino hinh thuéce tho.
e Lap chuong trinh xay dung mét phu nao dé.

Trong cdc bai tir 11 dén 18, dir liéu duoc d:ra vao tir 1ép van ban
INPUT.DAT c6 dang chudn cua cac dit liéu can nhép. Két qua dwa ra
file hodc man hinh tuy theo yeu cdu cria tung bai todn.

11. Cho truée k hinh vudng con canh A, A,, ..., Ay va mét hinh vudng
to canh A thoa man: -
; A[2+A22+ +Ak2 <A’
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Ban hay lap chuong trinh xép k hinh vudng con vao hmh vuong to sao
cho phan dién tich con lai c6 thé dat duwoc mot hinh vudng lém nhat

12. Gia sir c6 n mau vai hinh chir nhat véi kich thuée tuong mg la @,

b)), (az, by), ..., (2, .,) CAn cét ra tir mot béng vai chiéu rong R, chiéu
dai la vo téan, dung n miu trén sao cho sO vai thira ra c6 dién tich 1a nho
nhét (chi tinh s6 vai thira & chd bi cét ra).

13. Hai hinh chlr nhét dugc goi la khéng so sanh duogc néu khong thé
xép hinh no nim bén trong hinh kia. Cho tru6c hinh chir nhat mxn. Ban
hay lap chuong trinh kiém tra xem né c6 thé pha dugc bdi cc hinh chir
nhat con khong so sanh duge v6i nhau hay khong. Trong truong hop ¢
thé hay chi ra mot cach pha nhur vay.

14}. Day cac diém trén mit phéng P, Pa, ..., P, dugce goi 1a "gﬁn nhau".

néu ton tai mot hoan vi cia diy trén Q,, Qy, ..., Q, sao cho khoang cach
tir Q; dén Q. khong vuot qua 1 vai moi i.

Cho truéc day diém P, P,, ..., P,, hdy kiém tra xem chung ¢6 phai la
"gan nhau" hay khong?

15. Mot da giac khong tur cit trén mit phang dugc cho bai cac diém A,
Ay, ..., An. Cho trude diém M trén mat phang. Hay viét chuong trinh
kiém tra xem diém M nam trong hay ngoai da giac trén.

16. Cho mét ludi 6 vudng kich thude NxM, trén dé ¢6 k 6 duge danh
dau. Hay tim cach t6 mau k 6 ndy bang hai mau Xanh va Do sao cho
trén moi hang ngang va hang doc cua ludi, s6 lucmg cac 6 Xanh va bo
hon kém nhau khong qua don vi.
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17. Trén mat phing cho trude n hinh chir nhit ¢é cac canh song song

vdi truc toa d§ C,, C,, ..., C,. Céc hinh chir nhjt nay cho bdi toa 6 hai
dinh dbi d1¢r|

a. Hay viét chuong trinh chi ra mot tip con cuc dai cic hinh chir nhat
1dng nhau cia day trén.

b. Vé&i méi i, hay chi ra mot tap con circ dai cac hinh chir nhit 16ng nhau
va chira C,.
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Bai 13. Cac thuat toan sap xeép
Baitip ‘
1. Cho mang N phan tir biéu dién N qua bong. MJi qua béng c6 mét
trong 3 mau Xanh, Do, Vang. Hiy diing cac phép déi vi tri dé sip xép N

qua béng trén sao cho l4n hrot xuét hién cac qua bong Xanh, sau d6 dén
D&, cudi ciing la Vang. Yéu ciu thudt todn nhanh nhét.

2. Cho mang 0 thyc a;, 81, ...y irge Hay lap chuomg tridh sﬁp xép mang
dé sao cho: Phin diu cia mang 14 cic phén tir 1om hon a;, tiép dén 1a
chinh a; va cac phan tir bing a;, sau clng I3 céc phan tir nhd hom a;. Yéu
cAu thudt toan sir dung khong qua n -1 phép so sanh. Chuong trinh phai
chi ra dugce phin tir a; dimg & & vi tri thi may cia day so.

3. Cho mang s6 thuc ay, ay, ..., 2, Sap xep méng d6 bﬁng thuat toan ndi
bot, tire 14 _ .

e Bt dau tr phén tir dau tién, tim phén tir a; thoa man a, > g 1ol
d01 ¢hd a; va a;y. Sau dé6 lai tlep tuc tir &, ... cho t&i phzin tr
cubi clng clia mang. Sau bude nay, phan tir IO’n nhat clia mang
da durge xép vio vi tri cudi clng.

o Bt diu tir phan tir dau tién, t1m phan tir a; thod man a; > a,. roi
débi chd a; va a;.,. Sau d6 lai tlep tuc tir 8;4;...cho t&i phan tr a,..
Sau budc nay, phin tir 16n thir nhi cia mang da duoc xép vao vi

. trithirn-1.
. Tlep tuc cho t&i khi chi con phai kiém tra mt phan tir.
Hay vidt chirong trinh thé hién thuét toan do.

4. Cho mang s6 thue ay, 8z, ..., Sﬁp xép mang dé bfmg thudt toan
chon, tirc 1a:

» Trudc tién tim phén tir nhé nhét cita mang, ddi chd phan tir nay
v&i phan tir dAu tién. Nhu vay sau bude ndy, phin tir nhé nhit
cua mang s¢ 12 phan tir d4u tién.

» Xét ti€p mang bét dau tir phin tir thir hai. Tiép tuc thao tac
glong nhur trén. Sau bude nay phén tir thir hai ciia méng s& dugc
dat dang vi tri.

. Tlep tuc cic bude trén cho dén khi sip xép xong méng di cho.

Hay viét chuong trinh thé hién thudt toan trén.
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5. Cho mang sb thyre ay, a,, ..., 8. Sip xep mang do béng thudt toan chen
dom, tirc 1a: Lin lugt xét i tir 2 dén n, méi phan tir a; duge chén vao day
da sap xep aj, a2,.-., Byl Vi tri chén tim duo‘c bang céch so sanh 1an lugt
a; vOi cic phén tir clia ay, as, ..., a,.,. Hiy viét chuong trinh thé hién thuat
toan dé.

6. Ngudi ta di chimg minh duoc rang, sip xép bing thudt todn chon ¢é

- 56 l4n d5i chb cac phan tir (tic chuyén tir vi tri ndy qua vij tri khéc) it

hon cac thudt todn kia, do dé sir dung nd s& c6 lgi trong trudng hop viée
dbi chd cac phin tir 1a rét kho khan. Hay van dung nhén xét d6 trong
viée giai bai tap sau:
Cho mang so thye kich thuéc mx n. Hay sap xép cac hang (thay déi vi
tri) theo:

a. Thir tyr ting din cia phin tir ding dau hing.

b. Thi ty ting din cila tng cic phan tir cia hang.

¢. Thi tr ting din cia phén tir nhé nhat cia hang,

d. Thir ty giam dén ctia phn tir 16n nhit cia hang.

7. Trong thuét toan chén don, néu viéc tim vj tri chén a; vao day a, ay,...,
a.; duge thue hién theo thuit todn tim kiém nhj phéan thi thudt toan sé

* duec goi 1a thuat toan chén nhi phan. Hay viét chuong trinh thé hién

thuét toan do.

8. Cho day sd nguyeén aj, a, ..., an Hay thu duge day cic gia tri khac
nhau cta diy da cho dugce sap xép theo thir ty tang din. Yéu cau ding
thudt toan chén nhj phén voi mét cai bién nho: Néu trong qua trinh tim
vi tri chén a; ma phat hién ra rﬁng trong day a,, a, ..., 8, ¢O gia tri tring
vGi g; thi khéng chén a; vao diy d6 nita. -
9. Cho hai day s6 don diéu ting:

c|<c2S <cnvad1 ds < ... € dp.
Hiy viét chuong trmh dé ghép hai day tren vao mét diy don dleu téng
duy nhit:

e e = ... % enum
Yéu cau ding khong qua n+m phep so sanh.

Thuat toan cta bai ndy duoc goi la thudgt todn ghep néi hay thudgt todn
tron.

10. Thuét toan tron mang ding dé sip xép lai méang sb dya trén y trdng |
thuit toan caa bai todn trude nhar sau:
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Trude tién mang da cho duge tach thanh nhidu doan nhd, méi
doan nhé nay di duge sip thir tw ting dan. Goi k 14 s cac doan
nhir viy. Néu k = 1 thi dimg chuong trinh. Thuat toén trén cho
phép lam giam s6 k nay xudng 1.

e  Sirdung cach lam cta bai trén, tién hanh tron cac cap doan ! va

2, 3 va 4, ...Néu k 1& thi doan cui cing khéng sir dung trong
budc nay.
» Sau budc trén s6 k se giam di khodng mét nira. Néu k > 1 thi
quay lai thuc hién tiép budc 2, néu k = 1 thi két thic.
Hay viét chuong trinh mé ta thudt todn tron trén.

11. Thuit toan trdn c6 thé ap dung cho viéc sap xép cac phén tir ca file.
Gia sir cho hai file F va G. Mdi file nay ¢6 dang ban ghi nhir sau:
Type

NumberFile = Record

Number: Real;
End;

Tir hai file cho trude nhwr’ tren hay tao ra mét file trén Q két qua cua hai
file trén sau khi d4 sip xép lai céc phan tir ctia Q theo thir ty tang dan.
Chuong trinh khéng duo’c diing mang dé md ta c4g file ndy vi s phin tir
clia cac file ny ¢6 thé rat 1ém.
Hay viét churong trinh thé hién thudt toan trdn file trén.

12. Cho mang sé thuc a, ay, A2, .., Ap. Sﬁp xep mang d6 bang thuit toan
sdp xép nhanh, tic 1a ding thi tyc dé qui sau:
Buorc 1. Néu n = 0 thi mang da duoe sip xép. Néu n > 0 thi sip
xép lai mang theo yéu cau glong bai 2.
Buéc 2. Chia mang thanh 2 phén tai a,, v&i timg phin ta sép xép
lai nhw bude 1.
* Thudt toan sip xép nhanh ding dé qui c6 thé md phong nhu sau:
Procedure quicksort(L,R);
Procedure Sort(LR);
begin
i:=L; j:=R;
X:=af(L+R) div2]:
Repeat
While afi] < Xdo i:=i+1;
While X < afj] do j:=j-1;
Ifi<=j then



"\'0,
1.6.

Péi ché afi] va a[)]
ir=i+1j:=f-1;
Endlf

Until i > j;

IfL < j then Sort(L,j);
If i < R then Sort(i,R),
ared; {Sort}

BEGIN

Sort(i,n);

END {QuickSort }
Hay viét churong trinh sinh mot day so ngiu nhién c6 10000 phin tir va
diing thuat toan trén dé sip xép day sb nay.

13. Thuit toan sip xép nhanh cia bai trén ¢6 thé viét lai dudi dang
khéng d¢ qui nhr sau:

{Gdn cdc gid tri ban dau }
s:=1; stackf1].Left:=1; stack[1] Right-=n;
Repeat
L:=stack[s] Left; R:=stack{s].Right; s:=s-1;
Repeat
L=Lyj.=R X:=af(L+R) div 2];
Repeat
While afi] < Xdo i:=i+1I;
While afj] > X do j:=j-1;
Ifi <=jthen
Péi ché afi], afj]
=i+l ji=j-1;
Endlf;
Until i > j;
s:=s+1,; stackfs]. Left-=i;stack[s] Right:=j;
R= j,'
Untilt L >= R
Until s =

Hay viét chuong trinh smh mot day so ngiu nhién c6 10000 phén tir va
dung thuat toan trén de sip xép day sb nay.
So sanh két qua va téc db tinh toan voi bai trén.

14, Cho trude diy sb thyc ay, ay, a, ... ., 3, Hay viét chuong trinh tim ra
phan tir dimg thir k trong day trén voikchotruoc (1 < k < n)
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15. Cho 3 day s6 thue:
ai, a2, A3, ..., 8y
by, b)a b, .. bn
'C|, C2, €1, +vvis Cpy
Haiy viét chong trinh tim ra mét ddy cyc dai cac chi s j1, j2,
cho: .

_ajl < 452 €.< A
by < b < ... < by
Ci1 = Cja < .= Cik
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Bai 14. Cac thuét todn t6i wu
Bai tap

1. Cho truée diy sé thyc a, 22, -y Bn: Hay tim mét dady con don di€u
tang cd do dai cyc dai cia day ) trén. Yéu cau thuit todn 13 t8i wu.

2. Thut toan 0-1 (hay con goi thudt toan wu tién 0).
Xay dung xau nhj phan khong lap bac n, chira moi xdu con d§ dain va
¢6 d6 dai nho nhét. Thuét toan phat biéu nhu sau:

Bude 1. Xay dyng n-1 ky tyrl.

Buée 2. (Uu tién 0 néur c6 thé) kidm tra kha nang bd sung vaoc bén
phéi s6 0 clia day ma khong pha v& tinh khong lap. Néu thanh céng,
thuc hién viéc bo sung nay va quay lai budc 2. Néu khong thanh cong,
thyre hién budce trep theo.

Budc 3. Xét viéc bd sung vio bén phai s6 1 ma khéng pha v& tinh
khong lap. Néu thanh céng, thyc hién viéc bd sung nay va quay lai bude
2. Néu khéng thanh cong, dimg lai.

Hay ching minh rﬁng thudt toan trén thuc sy s& xdy dyng dwge xéu nhi
phéin khéng lap diy dt bac n va cé dd dai nho nhit.

3. Cho trudce day s6 thue a,, a, ay, ..., a,. Téng con theo dinh nghia 13
tdng ¢6 dang:

Sy=aitan ta .ty (vaii<j).
Hay viét chuong trinh tim ra mot tdng con c6 gi4 trj nho nhit. Yeu cdu
thudt giai la t8i vu.

4. Xét tap hop céc vé gdbm cac s c6 k chir s, bit diu tir 0.0 den 9..9.
C6 100 thung rac dugc dénh ddu ttr 01 dén 99. Cac vé ndy cin bd vao
céc thung rac theo nguyén tic sau:
M&i vé chi drroc bé vao thung rac dur;c danh s6 bang con sb thu dugc tir
vé sau khi xoa di k-2 chir s6 (khdng can lién nhau).
»  Hai cin it nhat bao nhiéu thing dé dimng tit ca céc vé do? X
» Lap thudt toin mod ta cach bd vé vio thiing sao cho sb thing 1a it
nhét.

5. C6 N ngudi, mbi nguoi biét midt thong tin khéac nhau Sau mbi phat
mot ngudi ¢o thé 2oi dlf;n thoai cho mét ngudi khac va thong bio tat ca
cac thdng tin minh bjét. Hay lap cach goi dién thoai ctia N ngudi trén dé
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say it phat nhét, méi ngudi trong N ngum trén s& biét duge todn by N
théng tin ban dau.

6. Xau ky tw S1 duge goi la 'nim trong” xau ky tw S2 néu cac ky tl,r
trong S1 déu co trong S2 va giir nguyén thir ty xudt hién. Vi du xau "ai"
s& "nam trong" xdu "Hanot".

Cho trude hai xau ky ty S1, $2. Hay viét chwong trinh chi ra xau ky ty
dai nhét 3 "nim trong” ¢4 hai xau S1 va S2. Yéu ciu thuét toin t6i wu.

7.C6 N ngum ngol xung quanh mét ban tron. Cho phép ddi vi tri cia
hai ngudi bt ky ngdi canh nhau. Hoi phai cin bao nhiéu cach bién déi
nhu vy va hdy chi ra mot cach d6 sao cho sau khi két thuc viéc ddi chd,
vi tri clia hat ngu'm bat ky ngcn canh nhau trude diy ciing s€ duqc "36i
chd", tirc 13 néu nhu ban diu A ngdi bén trai B, thi sau d6 A s& ngdi bén
phai caa B.

8. C6-2N ngudi ngdi xung quanh mét ban tron, trong d6 mbi ngum co
khong qua N-1 ké tha trong s6 nhirng ngudi con lai. Puge phép dbi vi
tri ngcu ciia hai ngudi bét ky trén ban tron. Hiy chi ra mét cach chuyén
chd t8i wu nhit (dung it phép ddi chd nhat) sao cho sau d6 khong ¢6 hai
ngudi nao 12 ké thit ma lai ngdi canh nhau.

9. Cho hréi 6 vudng v6 han vé hai phia nhur hinh vé:

Céc 6 cha ludi trén duge dénh s6 theo qui tic sau:

-O trai duéi (vi tri 0,0) duge danh s6 0.

- Cac 6 con lai duqc danh sb theo nguyen tic lan toa tir vi tri 0,0 va sao
cho tai mdt vi tri s6 duge dién vao 1a sé nguyén khéng Am nhod nhit
chua duge dién trén hang va cot chira & hién thoi.

Vi dy ta ¢é hinh dang cia mét sé 6 cia hudi trén:
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e
3 2 1 0
2 3 0 i
1 0 3 2
0 |t 2 3

Cho trudc cap s6 tw nhién M, N, hiy viét chuong trinh mé ta ludi trén
v&i M hang va N cot. Két qua duoc ghi trong mot tép cé tén KQ.TXT.

1. Cho hinh vuéng H kich thudc NxN.

Ta goi mét phdn hoach P ciia H 1a mét céch chia H thanh cac hinh chit
nhét con c6 toa 46 nguyén va cic canh song song voi cac canh cia hinh
vudng H.
P= {P], P;, rey Pk}
Tép con Q’= {Pi1, Py, s Py} duge goi [a:
- Phu, néu hinh chiéu cia céc phan tir cia Q 1én mét canh nio 46 clha
hinh vuéng s& phi kin canh nay.
- Pha don, néu hinh chiéu ciia cac phin tir cita Q 1én mdt canh ndo d6
cua hinh vuéng tao thinh mét phu khong giao nhaw ciia canh nay.
a. Cho truée hinh vudng H vi tép k hinh chit nhat. Viét chuong trinh
kiém tra xem tip cdc hinh chit nhat nay c6 tao thinh mot phan hoach
cua hinh vuéng H hay khong?
b. Cho trude mét phan hoach P cia hinh vudng H va mot phén tir A cua
phén hoach nay. Hay chi ra mét phii nhé nhit chira A.
¢. Cho truéc mdt phan hoach P clia hinh vudng H va mt phé"m tr A cla
phan hoach nay. Hay chi ra mdt phi don nho nhét chira A.

11. Cho trudc hinh vudng H kich thuéc NxN. Hay viét chuong trinh
sinh ngdu nhién cdc phan hoach (xem dinh nghia bai trén) ciia hinh
vudng nay.

12. Bai toan: "Két ban bén vitng": )

Cho truéc n ban trai va n ban gai. Ta s& ky hiéu cic ban trai 14 m;, m,,
wey My VA cdc ban gii s& f), f), ..., f,. M&i ban (trai hodc gai) s& duoge
quyén dua ra danh sich cac ban khac gidi theo thiy tir ua thich cta minh.
Yéu ciu cua bai toan 14 cin ghép thanh n cip ban (trai - gi) sao cho "tdi
wu” nhat. Diéu kién t6i wu hay con goi 1a "Két ban bén vimg" & day hidu
theo nghia: Khong t0n tai hai ban trai, gai M, F khéng cing cdp véi
nhau, nhung M lai "wa" F hon ban clng cdp va nguoc lai F "ra" M hon .
ban cung cip ctia minh. '
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Piu vao 12 hai ma tran vuéng n x'n md ta danh s&ch cdc ban duge va
thich ciia n ban trai va n ban gai. Vi du ta ¢6 hai ma tréin sau (v&in=4).
2142 3412
1433 2134
1214 4321
4321 1243
Hay viét chuong trinh tao ra mét cach chia cfip két ban bén vimg cho
chc thdng sb dau vao trén.

13. Tro choi Béc sdi. - :

C6 ba dbng s6i va hai ngudi choi. M3i ngum dén Irgt minh duge quyen
bdc mbt soF sbi bét ky tir mot ddng. Ngudi bée duqc nhfmg vién séi cudi
ciing 13 ngudi thﬁng cudc.

Tim thuét toan tdi wu cho cac ngudi choi.

14. Trd choi Hai déng séi.

Co ha1 dbng soi va hai ngudi choi. M3 ngudri dén lugt minh duge
quyén:

- Ho#ic boc tir mot déng mot 50 son bét ky,

- Ho#c lay d1 tir ca hai dong mét s6 soi nhu nhau.

Ngudi di cudi ciing s& 13 ngudi thing cudc.

Tim thuat toan ti uu cho cdc ngudi choi.

15. Bai toan Hai dbng soi tdng quat.

C6 hai dong s6i va hai ngudi choi. M3i ngudri dén fugt minh c6 thé:

- Hozc bbe tir mdt ddng mot s6 sdi bét ky, '
- Hogc 1y tir mdt ddng k sdi va dbng kia / soi thoa mén |k-J] < Const
cho truede.

Ngudi di nude cu01 cing 1a ngudi théng cufc.
Tim thuét toan t6i wru cho cdc ngudi choi.
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Bai 15. Cac bai toan thi hgc sinh gi6i

Bai tap
1. (Pé thi Tin hoc Quéc té nim 1 994 tai T?my Dién)

Hinh l biéu dién mot tam gléc s6. Hay viét chlrcmg trinh tinh tdng tht ca

céc s6 trén con dudng bét dau tir dinh va két thic dau d6 & day, sao cho

téng nay 13 16n nhat.
7
3 8
8 1 0
2 7 4 4
4 5 2 6 5
Hinh 1
*  Mbdibude cé thé di chéo xubrig phia trai hodic di chéo xubng
phia phai.
. Sgﬁ lugng hang trong tam giac iém hon 1 nhing nhé hon hojc
bang 100.

Céc sb trong tam gic déu Ia sé nguyén tir 0 dén 99.

INPUT DATA (dir liéu vao):

Dit liéu vé sb luong hing cia tam gi4c duge doc ra déu tién tir file
INPUT.TXT.

O vi du file INPUT.TXT la nhv sau:

S

7

38

810

2744 ,

45265 ;
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OUTPUT DATA (dit ligu ra):

Tbng Ién nhét nhur 13 mdt s6 nguyén trong file ra;
OUTPUT.TXT

Vi vi dy, két qua la: 30

2. (Dé thi Tin hoc Qudc té ndm 1994 tgi Thuy Pién)
Hinh 2 biéu difn mot ban b 1au dai. Hay viét chuong trinh tinh:

1. Lau dai cé bao nhiéu phong?

2. Phong lém nhit la bao nhiéu?

3. Birc twong nao cén loai bo dé phong cang rong cang t6t2
LAu dai duge chia thanh mn (m < 50, n £ 50) modul vuéng. Mai
modul vudng cé thé c6 tir 0 dén 4 birc tudmg.

f 1 3 4 5 & 7

 Hinh 2

INPUT DATA
Ban d6 duoc luu trir trong file INPUT. TXT & dang céc s cho méi-
modul.
- File bt ddu tir s8 luong cac modul theo huémg Bac-Nami va sb
lugng cac modul theo hudng Dong Tay.

- Trong céc phong tiép theo mdi modul duge md ta bdi mot s6 0<p
< 15). S8 d6 12 téng cha: 1 {= tuong phia Tay), 2 (= tudmg phia Bac),
(= tudng phia Pong), 8 (= tuémg phia Nam).

Cac birc tong bén trong duge xéc dinh 2 ln, birc twomg phia Nam

trong modul 1,1 ddng thdi 13 bic tudmg phia Béc trong modul 2,1.
- Lau dai lubn ¢6 it nhét 2 phong.

INPUT.TXT cua vi du: '

4

7
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1161163106

796135155

1101271375

1311108101213

OUTPUT DATA

Trong file ra OUTPUT.TXT viét trén 3 dong: dong thir nhat viét s6
lugng phong, dong tlep dén 1a dién tich ca phong 16n nhit (tinh theo sé
modul) va birc tudmg can loai bo (trude tién 12 hang sau d6 1a cot cia
modul ¢é tudng ddé) va cu01 cung 13 hudng cia bire tuong. Trong vi du
("4 1 E" la mot trong sb cac kha ning c6 thé, ban chi cin chi ra mdt).

5

9

41E

3. (Dé thi Tin hoc Quéc té nim 1994 tai Thuy Dién)

1 1 3 5 1

3 3 2 0 3

3 0 3 2 B

1 4 0 3 3

3 3 3 ] 1

Hinh 3

Hinh 3 biéu dién mot hinh vudng. Maéi dong, m01 <0t va hai duong chéo
c6 thé doc thanh mét sé nguyén to 6 5 chir sb. Cac dong doc tir trai
sang phai. Cac ¢t doc tir trén xudng dudi. Ca hai dudmg chéo duge doc
tir trdj sang phai.

St dung dir liéu trong file INPUT. TXT dé viét chuong trinh xay dung
cac hinh vudng nhu viy.

» Cic so nguyén té phai ¢6 ciing tdng cac chir sé (11 trong vi du trén}.

e Chir s6 & dinh'trai trén cta hinh vudng duoc xac dinh trude (1 trong
vi du).

o Mot sb nguyén to c6 thé dugc str dung nhiéu lan trong cuing mdt
hinh vuéng.
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» Néu cé nhleu nghi¢m thi 14t ca cac nghi¢m dé phai dugc chi ra.
o S& nguyén té c6 5 chir 50 khong duge bat dau bang chu s6 0. Vi du:
0003 khdng phai 14 sé nguyén tb ¢ 5 chir s6.
INPUT DATA
Chuong trinh doc dir liéu tir file INPUT. TXT.
Trudce tién 14 tdng cac chir s6 cua céc sb nguyén té, tiép dén la chir s6
ding & goc trai trén. File c6 hai dong.
V&i dit liéu luén ludn cd nghiém.
Vi vi du trén s& la: '
11
1
OUTPUT DATA
Trong file OUPUT.TXT ghi 5 dong cho m01 nghiém tim duorc Méi
dong 1a mét chir s& nguyén b ¢6 5 chir s6.
Vi vi dy trén ¢6 3 nghi¢m, nhur vy file ra QUTPUT.TXT nhu sau
(dong tréng gitra cac nghiém khic nhau 12 tuy ¥).
11351
14033
30323
53201
13313
11351
33203
30323
14033
33311
13313
13043
32303
50231
13331

4. (Dé thi Tin hoc Quoc 16 néim 1994 tai Thuy Dién)

Trong mién 3x3 (h.4)c6 9 chiéc dong hd. Muc dich 1a quay tat ca cic
kim s cia tit ca cac chiéc dong hé vé 12 gid ding, sao cho sb chuyen
dich cang it cang t6t. C6 9 cach duge phép khac nhau quay cac kim sd
trén cac ddng hd. MBi cach nhu vay duge goi 13 mét chuyén dich, chon
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cho méi chuyen dich mot s6 tir 1 dén 9. S6 d6 sé quay k:m 56 90° theo
chiéu kim dong hd tren céc dong hd dugc danh diu & hinh 5.

OO0
OO0
S G

Hinh 4 Hinh 5

INPUT DATA
Poc 9 s6 tir file dir lidu
vao INPUT.TXT. Céc sb
d6 chi vi tri bit dau cua
kim s6. 0 =12 gioy, 1 =3
gio,2=6giova3=9
gio.
Trong vi du & hinh 4, file
dir liéu véo 1a nhu sau:
330
222
212

OUTPUT DATA

v

GO0 [BOO| OO0 ILOO

Ghi vao file dir liéu ra
OUTPUT.TXT moét xau
ngﬁn nhat cac dich
chuyén (cac sb) lam quay-
tat ca cac kim ddng ho vé
vi tri 12 gio. Trong vi du -
cho & trén, file

50| 000 B0 Bo®
ol POS| OD3| 066
Sl O3 D3| [0

OG0
00
00

9
-

elete/folote liotole lstate
eleteJoluteiflofotel]atste

Hinh 6

OUTPUT.TXTsél1a: 5849
- Néu ¢6 nhi€u nghiém chi can dua ra mot nghiém.

83



Hinh 6 14 hinh trang cac buée chuyén dich theo vi du.

5. (Dé thi Tin hoc chon di tuyén Quéc gia 1995

O mébt nu‘UC ng do cac don béng da thiéu tinh than thi ddu nén sb trén
déu hoa rét nhiéu. Ban t6 chirc quyet dinh thay déi luat dé kich thich cde
d6i thi dAu tich cure hon. Giai s& t6 chire thi dhu vong tron nghia la mdi
d6i déu phai déu vai tit ca cac doi khac ding mot trin. Néu hoa, ci hai
d6i déu bi 0 diém. Doi than‘T s& duge 3 diém, con doi thua ciing s& durge
1 diém. Do sor xuét ctia ban té chire, bang két qua thi dhu cua tat ca céc
doi bi nhde mot sé chd. khong doc duge. Ban 16 chirc quyét dinh giri
biang d6 dén mét trung tdm Tin hoc nhd xem xét viée khdi phuc lal céc
thong tin bi mat.

Gia s 50 d6i bong bang N (N < 20), bang két qua duge cho bdi mét
mang s6 nguyén A[1.N, 1.N+1], trong d6 A[i, i] bang sb diém ddi i dat
duge trong tran ddu véi d3ij (1 < i,] < N, i = J) va Afi, N+1} bang
tong sé diém ciia doi i trong toan giai. Pé day du, ta quy ude Ali, i] =
(1 £i<N). -

Dir liéu vao dwoce cho trong mét file viin ban v&i tén 14 INP.TXT, trong
d6 dong dau tién ghi gid trl N, dong i+1 (1 < i £ N) ghi céc gia tri
Ali1), A[L2], ..., A[L NIJ. AlL N+1] Cac gia tri nay cach nhau it nhét
mdt déu trang va quy udc rang gia tri nao bi nhoe thi tai dé6 duge thay
bang diu 2.

Lai giai can dua ra mét file vin ban v&i tén la OUT.TXT, trong do liét
ke tat ca cac kha ndng co thé cé. Véi mdi bang két qua durge khoi phuc,
cin ghi sb thir tu cua bang trén mdt dong, cac dong tiép theo, ghi cac
dong caa bang glong nhu trong file dit liéu vao, trong dé cac déu ? duge
thay biing cac gia tri twong (mg di khdi phuc.

Vi du véi file dir liéu vao INP.TXT

4

01327

70?776

172017

27207

File in két qua QUT. TXT sé la:

1

01337

30036
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E N
“e2g,

)

10012
11305
2
01337
30306
11013
10304

6. (Dé thi Qudc 16 IO ldn thit nhdt)

Cho 2N hép xép canh nhau. Trong chiing ¢6 hai hop rong xép lién nhau,
N-1 h&p chira chir A, N-1 hép chira chir B.

Vi du cho trurdéng hgp N = 5 (hinh 7):

A B B A A B A IB

Hinh 7

Ludt bién doi: Hai hp tréng c6 thé ddi chd cho hai hop lién nhau bit ky
khac va khdng 1am thay dbi thi ty ciia cac hp nay.

Muc dich: Thu duoc vi tri ma tt ca céc hdp chira chir A nam vé bén trai
clia cic hdp, khéng dé y dén cac hop rong.
Hay viét chuong trinh thye hién:
a. Doc tir ban phim trang thai ban dAu cia céc hopvoi A,Bval
(thay thé cho cac hop rong).
b. Véi trang thai ban dau trén, tim ra it nhat mdt cach bién d0| dé
dat duge muc dich hoéc thong bao ring cach d6 khong ton tai.
Két qua dura ra phai bao gom trang thai ban diu, céc trang thai
trung gian sau mdi budc va trang thai cudi ciing.
¢. Hay tim ra cach bién dbi dé dat duoc muc dich véi 56 budce téi
thiéu va dua ra it nhit mét phuong an cho vi du da néu trén.

7. (Dé thi Quéc 1é 101 ldn thir 2 - vong 1)

Cho bang A gbm 4x4 &. Mdi 6 dugc dién cdc sé tir | dén 14, mbi sb
dién mét lan. Hai 6 con lai dé tréng.

Vidu bang A cho & hinh 8.
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1 5 46 1 2 33
24 49 {I1i S5 M6 17 48
8 |7 14 9 J10 11 §12
310413 12 13 114
Hinh 8 : Hinh 9

Muyc dich: Bién @i bang A bit ky thanh bang B két thic (h. 9).
Quy tic bién doi: Mt 6 & mot & bat ky c6 thé duge dich chuyen theo
chiéu ngang hogc thing dirng sang 6 bén canh néu 6 nay trong.-
Yéu cdu:
Lép chuong trinh thue hién cac bl.l'CfC sau :

a. Nhap s6 lidu cho bang A (nhap theo timg dong).

b. Bién dbi bang A € tros thanh bang két thic B (h.9).
M&i budce bién dbi in ra man hinh:
$6 thir tu cia lan chuyén, _
Bén trai man hinh 14 bang truéc khi chuyf,n
Bén phai man hinb 12 bang sau khi chuyen
Cubi cing in ra tdng sb lan chuyen dé c6 bang B.
¢. Tim cach chuyén sau it bugc chuyén nhit.

8. (Dé thi Tin hoc Quéc 16 nam 1994 tai Thuy Dién)

Mot ngudi dén mét bén d5 xe buyt vao lic 12 git 00. Ngudi do ¢ dd
sudt tir 12 gidr 00 dén 12 gid 59. Bén db la cia mdt s6 tuyén xe buyt.
Cac thai gian dén bén cia cic xe du‘o’o cho,

s Cac xe trén cing mét tuyen dudmg dén bén d6 theo cac khoang
déu din tir' 12 gio 00 dén 12 gidr 59 (sudt nguyén ca gid).
Céc thoi dlem duge cho nguyén phat tir 0 dén 59.
Xe mbi tuyén duong db it nhét 2 lan.
SS lugng cac tuyen dudng trong cdc vi du kiém tra <17.
Céc xe tir cic tuyén khéc nhau c6 thé dén bén clng thoi gian.
MOot s6 tuyén xe khac nhau ¢6 thé c6 thai gian dén bén lan dau
nhur nhau va c6 thé ¢é cung khoang thai gian dén nhu nhau.
Néu ¢4 hai tuyén xe ¢6 cling thdi gian khoi hanh vi cung khoang thoi
gian dén thi phai duoc phan biét dé ca hal tuyen xe d6 déu duge thé
hién.

Tim b lugng it nhat cac tuyén xe buyt phai dé lai & bén d6 dé thoa man

« 8 0 @
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b
 “95;
2y,

.%1;

dit 1iéu vao.

V6i moi tuyén xe buyt dua ra thési gian bit déu va khoang th&i gian dén.
INPUT DATA

File dif ligu vao INPUT.TXT chira h (n < 300) 14 sé lwong xe dén bén
ghi duge, tiép d6 1a thei gian dén bén theo thir tu ting. :
Vidu

17 _ ’
0351313152126272937393945515253

OUTPUT DATA :

Ghi mét bang vao file ra OUTPUT.TXT mdi dong cho méi tuyén xe.
MGi dong ¢ho: thi gian dén ciia xe diu tién, khoang thai gian dén tinh
theo phiit. Chi yéu cau tim ra mét nghiém. '

Vi du trén cho:

013

3i2

58

Thu tir cac tuyén dudmg 12 khéng quan trong.

9. Tré choi xo4 canh da giac

(Polygon - Bé thi Olympic I0I-1998) o
Polygon la mét trd choi cho mét ngudi ma bit diu bai mdt da gidc N

- dinh, gidng nhu hinh 1, v6i N = 4. M5} dinh duoc dénh nhan véi mét sé

nguyén va mdi canh duc_r::: dinh l}hﬁn béng hogc 12 dau ¢ong hodc 1a ddu
*. Céc canh duge danh sd tir 1 dén'N.

[aa)
*

-+

Hink 10

Trong bgdc di dau tién, mdt frong céc canh duge tach ra.
Sau d6 lan lugt di theo cac budce sau:
s Chon mét canh E va2dinh V_1vaV 2 la hai d3u mit cia canh E.
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e Thay thé ching bdi mét dinh méi 1a ket qua ciia viéc biéu dién
phép todn biéu thi & canh E cida cac s& drgc danh nhan & V_1
vaVv 2. _

Trd choi két thiic khi khéng con mot canh ndo, va diém duge tinh 12
nhin cua mdt dinh codn lai.

Vi du:

Xét mot da giac nhu hinh 10. Ngudi choi bét diu bing cich tach canh 3
(h. T1). Sau do, chon canh 1 (h 12) rdi dén canh 4 (h.13)

@
1+ : 0O
b < __@

Hinh H Hinh 12 Hinh 13 Hinh 14

Cubi ciing chon canh 2 (h.14). Diém thu dugc trong trd choi theo céch
nay la 0.

Nhiém v .

Cho da giac, viét chuong trinh tmh diém cao nhét c6 thé va danh sich
tht ca cac canh tach diu tién ma néu dya vao viéce tach canh diu tién 46
thi ¢ thé din dén diém cac nhét trén.

Dit ligu vao: trong file POLYGON IN miéu ta da giac vdi N dinb, 2bm
2 dong: dong déu tién 1A N - 6 dinh cia da gic; dong thir 2 nhén coa
céc canh 1, ..., N xen 1an véi nhin cia cac dinh (dau tlen 14 dinh gitta hai
canh 1 va 2 sau do la dmh giita hai canh 2 va 3, ....’cuéi cing la dinh
giira hai canh N va 1), tit ca cach nhau bai mot dau cach. Nhin cia mét
canh hodc 1a r (twong tng vGi +) hodc la x (tuong lmg vai ¥).

Vidu dau vao:

4

t-7tdx2x5

Day la dir liéu vao cho da gidc trong img vo&i hinh 10. Dong thir nhét 13
s6 dinh cia da giac; dong thir 2 bit d4u voi nhan cia canh 1.

Dit liéu ra: trong file POLYGON.QUT, dong diu phai ghi duoc sé dlem
cao nhét.nhan duge tir dir lidu vao dong thir 2 {a danh sach cia tit ca
céc canh dugce tach dau tién ma néu dva vao viéc tich canh dau tién do
thi ¢6 thé din dén sb diém cao nhét do.

Cic canh phai duge viét theo thi tyr ting din, cach nhau bai dau cach.
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Vi du dau ra
33

%

- Két qua nay tuong (mg véi da giac cho bai hinh 10.

Diéu kién cua bai toan:
3 < N < 50 (s6 dinh cia da giac)
Nhan dé danh diu cac dinh 1a cac sb nguyén c6 gi6i han trong
doan [-32768,32767].

10. Tro choi chir

(LGame - Dé thi Olympic Qudc 16 I0I-1995)

BIEEEEEREE
EIEE S
FIEIEJE A

Hinh 15. Cac chir cai va gid tri cua chiing

Céc trod choi chir rat phd bién & nha va trén Tivi. Trong mdt cach choi,
mdi chit c6 mdt gia tri, va ban tap hop cac chir cai dé 1ap thanh mot hay
nhiéu tir cho gié tri (diém) cao nhét c6 thé dugc. Mic du da tim dugc
mot cach tao lap tir nao do, ban van phai thir moi tir ma ban biét, thinh
thoang phai sodt 16i chinh ta va sau dé tinh gi tri (diém). R& rang diéu
d6 c6 thé lam mét cach chinh xac hon nho may tinh.

Cho céc gia tri trong hinh 15, mét danh sach céc tir tiéng Anh va mot

day cac chir cai dé tao lap cac tir, hdy tim cac tir hoac cac cap tir voi gia
tri cao nhat co thé lap duoc.

Dir liéu vao
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File Dir liéu vao INPUT.TXT gdm mét dong chira mdt xdu gbm cac chi
cai thuong (tir 'a’ dén 'Z): day cac chir cai dé tao 13p cac tir. Xau ndy
gbm it nhat 3 va nhiéu nhat 7 chit céi theo thir tu bat ky.

File 'tir dién' WORDS.TXT gdm nhidu nhét 40000 dong. Cudi file 1a
mot dong vai mét diu chédm duy nhdt. M3i mét trong cac dong khac
chira mét xau it nhat 3 va nhiéu nhét 7 chir cai thuong,

File WORDS.TXT khong chira cac tir tring 1ip. Cac tir trong file duqc
sap xep theo van a, b, c..

Dit liéu ra

Trén dong thir nhét cua file OUTPUT.TXT, chuorng trinh cua ban phai
ghi gia tri cao nhit (Cau A), va trén m&i dong tiép theo, moi tir hodc cip
tir thude file WORDS. TXT c6 gia tri do (Cau B). Diing céc gia tri cha
chir trong hinh 1.

Khi mot tb hop cha hai tir cd thé dugc tao lap véi xdu da cho, cac tr
phai duoc ghl trén cung mdt dong va cach nhau boi déu trong S lan
xudt hién moi chir cdi trong dong ra khdng vuot qua s6 1an xuat hién chir
cai do trong dong vao, Mét cdp tir trong mdt dong ra ¢d thé gbm hai tir
nhu nhau; vi du, 'rag prom’ va 'prom rag' 1a cing mét cdp, do d6 chi mét
trong chiing dugc viét. '

Vi dy v& INPUT va QUTPUT:

WORDS.TXT | INPUT.TXT { OUTPUT.TXT .
profile - prmgroa 24

program program

prom rag prom

rag

ram

rom

11. Cuje dao phé

(Race - Dé thi Olympic Quéc té I01-1995)

Hinh 16 cho vi du veé mét ban d6 ding cho mot cudc dao- pho Ban théy
s& dinh danh s tir 0 dén N (¢ day N = 9) va mdt s6 mii tén ndi ching.
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Hinh 16. . Ban dé phd véi 10 diém

Dinh 0 12 dinh xuat phét cia hanh trinh, dinh N 13 dinh két thuc. Céc
mdi tén biéu thi cic phé mdt chidu. Ngudi tham gia cude dao di tir dinh
nay dén dinh kia theo cac phé chi theo hidng cac mii tén. Tai mdi dinh,
ngudi d6 c6 thé chon mét mii tén bit ky dé di theo.

‘Mot ban d6 1ap tét c6 céc tinh chét sau:

1. Tir.dinh xut phat c6 thé di dén moi dinh trén ban db.

2. Tir mét dinh bét ky c6 thé di dén dinh két thiic.

3. Khéng cé miii tén ra tir dinh két thic.

Nguoi tham gia khong nhét thiét phai di qua moi dinh dé di dén dinh két
thac. Tuy nhién ¢é mot s dinh khong tranh dugc. Trén vi dy, cac dinh
nay 12 0, 3, 6, 9. Cho mt ban db 1ap t6t, chirong trinh clia ban cin xéc
dinh tip hop cic dinh khong trinh dugc ma moi ngudi tham gia ddu
phai di qua ngoai trir cac dinh xuit phat va két thic. (Cau A).

Gia sir rang cue dao choi dién ra trong hai ngay lién tiép. Vi muc dich
dd, ban db chia thinh hai ban db, m3i ban 4 cho métngay. Trong ngay
thir nhét, dinh xudt phat 12 0 va dinh két thic 14 mét dinh chia cit nio
d6. Ngay thi hai dinh xuat phét 12 dinh chia cét va dinh két thic [a dinh
N. Cho mét ban dé lap t8t, chwong trinh ciia ban cin xdc dinh tdp hop
céc dinh chia cit (Cau B).

Dinh S ia dinh chia cit di v&i ban 46 1ap t6t C néu S khac véi dinh xuit
phat va dinh két thic cia C va ban dé duoc chia thanh hai bin d& lap t6t
khong c6 miii tén chung va chi ¢é $ la dinh chung duy nhit.

Dix liéu vao

File INPUT.TXT md t& mét ban db 1ap t6t voi nhidu nhit 50 dinh va
nhiéu nhdt 100 mii tén. C6 N+1 dong trong file.

Trong N dong dau, dong thri, 1 <i < N ghi céc dinh cudi cia cac mili
tén xuat phat tir dinh i-1. M3i dong nay két thic bing sé -2. Dong cubi
cung ghi s6 -1. ' ' ' '

Dir liéu ra
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Chuong trinh ctia ban phai viét ra hai dong trong file OUTPUT.TXT.
Dong thir nhét ghi s6 lugng dinh khong tranh dugc trong ban do cho bai
file INPUT, tiép theo la tén cac dinh khong tranh dugc theo mot thir ty
tuy y (Cau A). Dong thir hai ghi s6 lugng cac dinh chia cat trong ban db
cho béi file INPUT, tiép theo la tén cac dinh nay theo mét thar tu tuy y
(Cau B). (Néu khong c6 dinh chia cit, chi ghi s6 0).

Vi du vé INPUT va OUTPUT:

INPUT.TXT | OUTPUT.TXT
12-2 236
3-2 13
3-2

54-2

64-2

6 -2

78-2

9-2

59-2

-1

12. Day chuyén sin xuit

(Job Processing - Pé thi Olympic Quc;c 1 10I-1996)

Mot nha may chay mot day chuyén san xuét. Cé hai nguyén cong can
phai thuc hién d6i véi moi san phidm theo trinh tu sau: dau tién la
nguyén cong "A", sau do6 t&i nguyén cong B. C6 mdt s6 may dé thuc
hién timg nguyén cong. Hinh 17 chi ra cach t6 chirc day chuyén san xuat
- hoat dong nhu sau:

Bing chuyén vao: oooooooooo
Cac may kiéu A:

Béang chuyén trung gian: (= = N
Cac may kicu B: [B1 | [B2 | [B3 |
Béang chuyén ra: 0000 OGOGOGS

Hinh 17
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May kiéu "A" lay san pham tir bing chuyén vao, thye hién nguyén cong
"A' va dt san pham vao bang chuyén trung gian. Mdy ki¢u "B" liy san
phdm t bang chuyén trung gian, thyc hi¢n ngu?/én cdng "B" va dat san
pham vao bang chuyén ra. Moi may déu c6 thé lam viéc song song va
ddc 18p voi nhau. Kich thudc cia cic bang chuyén 1a khong gidi han.
Céac may ¢ kha nang lam viéc khac nhau, moi may lam viéc co thoi
gian xtr ly cho truéce. Thoi gian xir ly 1a s don vi thoi gian can thiét dé
thuc higén nguyén cong bao gém ca thoi gian lay san pham tir bing
chuyén trudc khi xir 1y va thoi gian dat san pham vao bang chuyén sau
khi bixir ly. ) )
Dua ra thi diém s6m nhat ma nguyén cong "A" dugc hoan thanh doi
voi tat ca N san pham véi diéu kién 1a cic san phim nay da san sang
trén bang chuyén vio tai thoi diém 0 (Can A). Pua ra thdi dieém sém
nhat ma ca hai nguyén céng "A" va "B" dugc hoan thanh dbi véi tat ca
N san pham khi céc san pham nay d4 sn sang trén bang chuyén vao tai
thoi diém 0 (Cau B).

Dir liéu vao .

File INPUT.TXT gém cac s& nguyén duong ghi trong 5 dong. Dong thir
nhét' chira N 1a.sb san phdm (1 < N < 1000). Trén dong thit hai ghi M1
1a 56 lwong cac may kiéu "A" (1 < M1 < 30). Trén dong thir ba ghi M1
s& nguyén la cac thoi gian xir 1y cia tirng may kiéu "A". Cac dong thir
tir va thir ndm tuong tmg ghi M2 13 56 [rong cac méy kiéu "B" (1 < M2
< 30) va cic thoi gian x(r ly cua timg may kiéu "B". Thoi gian xir ly la,
mét $6 nguyén nam trong khoang tir | dén 20.

. Dir liéu ra :

Chuong trinh cla ban cn ghi hai dong ra file OUTPUT.TXT. Dong diu
tién chira mt sO nguyén duong 1a 101 giai cla cau A. Dong thir hai chia
loi giai cha cdu B. '

Vi duy vé dir liéu vao vara

Hinh sau cho mét file Input c6 thé 6 va file Output tuong g véi no.

INPUT.TXT | OUTPUT.TXT
5 -3

2 5

11

3

314
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13. Nhirng chom sao -

(Starry Night - Dé thi Olympic Quoc 1é IOI-I 998) -,

Hay nhin Ién trdi dém, nhiing ngdi sao sang ngoi xuat hién thanh ting
chom vai nhung hinh thu rat khac nhau. Mgt chom sao 1a mot tap hop
khac rong cta nhitng ngdi sao "lang giéng", gan | ké nhau theo cac chiéu
ngang, doc hodc chéo. Mot chom sao khong the la mot phan ciia mot
chom sao 16n hon. Nhu’ng chom sao ¢6 thé la gidng nhau.-Hai chom sao
duoc gt;n la giéng nhau néu ching c6 cung hinh dang va cuing ) lucrng
cac ngodi sao (khong ké phuong huéng cua chung). Thong thuong, so
phuo‘ng huéng c6 thé cho cac chom sao gidng nhau nay 1a 8, hinh 18 1a
mot vi du minh hoa.

Hinh 18. Tam chom sao giong nhau.
Bau troi dém cé thé dugc hinh dung nhu la mot ban do sao vé bau troi
dé, 1a mot ma trén hai ch|eu gdm cac phan tir 1a cac s60val.Cacolal
néu c6 sao, nguoc lai 1a 0 néu khong c6 sao.

Nhiém vu

Cho mét ban db sao, danh diu tAt ca cac chom sao bing cac chir cai
thuomg. Cac chom sao giéng nhau phai duge danh déu cling mot chir céi
thudng, con cac chom khac nhau phai dugc danh dau boi cac chir cai
thuong khéc nhau. Danh dau chom sao véi chir cai thuong bang céach:
thay thé moi s6 1 trong chom sao bang chir cai thuong, con so 0 van giir
nguyén.

Dir liéu vao: trong file STARRY.INP gdm:

Hai dong déu tién tuong tng vai chiéu rong W va chiéu cao H ciia kich
thudc ban d6 sao (ma tran hai chleu) H dong tnep theo, mdi dong 1a W
ki tu khong cach nhau (la cac so 0 hodc I: 1a 1 néu tuong g véi 6 do
la ¢6 sao, con 1a 0 néu khong c6 sao).
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Vi du Input

23

15
10001000000000010000000
01111100011111000101101
01000000010001000111111
00000000010101000101111
00000111010001000000000
00001001011111000000000
10000001000000000000000
00101000000111110010000
00001000000100010011111
00000001110101010100010
00000100110100010000000
00010001110111110000000
00100001110000000100000
00001000100001000100101
00000001110001000111000
Trong vi du nay, ban db sao c6 kicli thude: chiéu rong 1a 23 va chiéu
cao la 15.

Dir liéu vao phai phu hgp véi bire tranh cia ban do sao (h.19):

i

Hinh 19. Birc tranh vé badu tréi sao
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Dir liée ra: trong file STARRY. OUT chira mdt ban 46 tuong tu (ma
tran hai chiéu vai kich thudc nhur thé), nhung cac chom sao bay gid
duoc danh ddu bai nhlcm vu trén {tirc da thay s6 ! bdi cac chir cai
thudng, cac chom gibng nhau thi duge thay bdi ki tr gibéng nhau).

Vi du Output

a000a000000000050000000

0aaaaa000ccecc000d0dd0d

0a0000000c000c000dddddd

000000000c0b0c000d0dddd

00000ece0c000c000000000

0000e00e0ccccc000000000

b000000e000000000000000

00b0f000000cccec00a0000

0000f000000c000c00aaaaa

0000000ddd0c0b0c0a000a0

00000b00dd0c000c0000000

(00g000ddd0cccec0000000

00g0000ddd0000000e00000

0000b00040000f000e00e0b

0000000ddd000f300eec000

Két qua nay la tuong rng ¥oi dir ln;:u vao & trén.

Chu v, file két qua phai phi hop véi bic tranh sau:

a a b -
alalajala cleje|cje d dl|d d
a c c d|d|djdid|d

= b c d dld|djd
elele| [c c
e e clelefc]c
b e
b f clelclc]c] a
f _ £ c alajalala
djd|d c b c a a
|b dfd c c
g d|d|d clcjele|c|
q didld e
b d f e e b
d|d|d f elele

Hinh 20 Hink anh cdc chém sao dugc dénh déu
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" Ditu kién:

0 < W < 100 (chiéu rong).

0 < H < 100 (chiéu cao).

0 < sb chom sao < 500.

0 < sb cac chom sao khéng giéng nhau < 26 (a..2).

1 < s6 ngdi sao ciia mdt chdom sao < 160.
14. Mang cac trudmg hge
(Network of Schools - Dé th: Olympic Quéc té 101-1996)
Mgt so trudmg hoc duge nbi véi nhau bdi mét mang may tinit. C6 mét
sir thoa thuan giita cac trudng hoc nay: méi treémg hoe cd mdt danh
séch céc trudmg hoc (goi 14 danh sach cdc trudng "nhin") va mdi rrudng
khi nhan dugc mdt phﬁn mém tir mét truang khac trong many hodc tir
bén ngoai, cin phai chuyén phin mém nhin duge cho cac truong trong
danh sach cac truomg nhan cia nd. Can chi ¥ ring néu B thude danh
sach cac trrong nhén cla trudng hoc A thi A khong nhat thiét phai xudt
hién trong danh sach cac trudng nhén cia trudng hoe B.
Ngudi ta muon gl.n mét phan mém den tdt ca cac truong hoc trong
mang. Ban cin viét churong trinh tinh 56 it nhét cac tnm'ng hoo can g
ban sao ctia phin mém nay dé cho phan mém d6 ¢6 thé chuyén 1o tat-ca
céc truomg hoc trong mang theo thoa thuén trén (Cau A). Ta mudn chic
chin rang khi ban sao phan mém duge g dén mét trudng hoc bat ky,
phin mém nay sé& dugc chuyen 16 tit ca cac trudng hoc trong mang. Dé -
dat myc dich nay, ta c6 thé ind rong danh sach cac trudng nhan bing
cach thém vao cac truedng mai. Tmh sé it nhét cdc mo rong can thye
hi¢n sao cho khi ta giri mot phin mém méi den mét trudng bét ky trong
mang, phan mém nay sé& duge chuyén dén tit ca cac trudmg khac (Ciu
B). Ta hiéu m6t m& rong 13 viéc thém mét trudmg méi vio trong danh
sdch céc truedng nhan cua mét triromg hoc ndo do.
Dir liéu vao
Dong dau tién cua file INPUT.TXT chira sé nguyén N: sd truong hoc
trong mang (2<N<100).Céc trudmg duge danh sé boi N sb nguyén
duong dau tién. M&i mét trong N dong tiép theo mé ta mot danh sach
cac trudmg nhan. Dong thir i+1 chira sé hidu cac truémg nhan cta trudng
1. " .
M3i danh sach két thac bdi s6 0. Dong tuong img véi danh sach dng
chi chira mét b 0.
Dir liéu ra

"
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Chuong trinh ciia ban cén ghi hai dong ra file OUTPUT.TXT. Déng thir
nhit ghi mét s6 nguyén duong 1a 1&i giai clia cdu A. Dong thir hai ghi
loi gidi cia cau B.

Vi du vé dir lidu vao va ra:

INPUT.TXT OUTPUT.TXT
5 1 '
2430 2

450
0 ' '
0
10

15. Sap xép day v6i 3 gid tri ,

(Sort3 - Dé thi Olympic Quoc té 101 - 1996) :

Sip xép 1a mot trong nhitng cdng vige tinh todn hay phai lam nhét. Xét

bai toan sip xép cu thé sau day: Can sép xep cac ban ghi c6 nhiéu nhét

ba gia tri ciia khoa, trong d6 cdc ban ghi cin sip xép c6 nhiéu nhét ba

gié tri khod khac nhau Ching han, bai todn nhu vy s& phai giai quyét

khi ta muén sp xép nhimg ngudi duge huy chuong trong mdt cude thi

theo gia tri cua huy chuong ma ho nhén duoc, ¢6 nghia la nhimg ngucn

- dat huy chuong vang xép trude, tiép theo 1a huy chuong bac va cudi
cung 1a nhlmg ngudi dat huy chuong ddng. :

Trong bai nay ba gia trj co thé ¢6 ciia khoa 13 céc sb nguyén 1, 2 va 3.

Cin tién hanh sip xép theo thir ty khdng giam cla gi tri khoa. Viéc sip

xép cin duoc thuc hién bfing mdt day cac thao tic d5i chd. Mét thao tac

ddi chd duge xac dinh bai hai s p va q chi 3 cin d6i chd hai phan tr &

vi tri p va g cho nhau. '

Ban duge cho mdt diy céc gia tri khoa. Hay viét chuong trinh tinh sé it

nhét cac thao tac ddi chd can thuc hién dé Sép xép day gia tri khoa da

cho thanh mét ddy khong giam (Cau A). Dong thoi, hiy xay dung day

cac thao tac d6i chd tirong mg véi cach sip xép tim duge. (Cau B).

~ Dir liéu vao

Dong dau tién cia file INPUT.TXT chia N 1a sé lwong ban ghi (1 < N

< 1000). M&i mdt trong s& N dong tiép theo chira mot gié tri khoa.

Dir liéu ra
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Ghi ra dong dau tlen cua file OUTPUT.TXT s6 Iuong nho nhét L cac
thao tac dbi chd can thuc hién dé sip xép day da cho thanh day khong
giam (Cau A). N dong tlep theo ghi ddy céc thao tic doi chd tuong (g
theo trmh tu thue hién. Moéi dong chira mot thao tac ddi chd duoc mo ta
boi hai s6 p va q la céc vi tri cua hai phan tr dugc ddi chd cho nhau
(Cau B). Céc vi tri dugc danh so tir 1 dén N.

Vi du dir liéu vao va ra:

INPUT.TXT | OUTPUT.TXT
4

13

47

92

59

— W N W W W= N[O

16. Nhing birc tranh

(Dé thi Olympic Quoc té 101-1998)

Mot sb to ap phich, anh dé quang cdo c6 dang hinh chir nhat va mot s6
btrc tranh khac ciing ¢6 hinh dang twong tu dugc dan lén tuong theo
chiéu ngang hodc doc. Mdi hinh chir nhat cé thé 1a khong dugc hoan
chinh hoic ching hoan toan bi che phu bai nhirng hinh chir nhat khac.
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Chiéu dai cua bién hop bai tit ca cac hinh chit nhat duge goi 1a chu vi.
Ban hay 1ap mgt chuong trinh dé tinh chu vi do.

Mot vi du véi 7 hinh chir nhét dugc chi ra trén hinh 21.

Bién tuong tmg 1a toan bd cac tap doan thang dugc vé& & hinh 22.

Hinh 22

Céc dinh cua tit ca cac hinh chir nhat déu c6 toa do nguyén.

Dir li¢u vao: trong file Picture.lnp, dong dau tién 1a mot sé nguyén
duong N (0< N < 500) - 1a s6 lugng cac hinh chir nhat dugc dan 1én
tuong. N dong tiép theo, mdi dong lan lugt chira 4 s6 nguyén la cac toa
d6 cua dinh trai trén va dinh phai dudi cia céc hinh chir nhat d6.Gia tri
cua cac toa dg nay dugc cho theo thir tur nhu cap toa do (x,y) (-1000 <
x,y < 1000).

Vi du:

7 )

-150510

-582025

15-424 14

0-6164

2151022

30103620

34040 16

(Vi du nay tuong tng voi hmh 1).

Dir liéu ra: dugc ghi trong file Picture.Out chi chira m§t dong véi mét
s6 nguyén khong am 1a két qua chu vi tinh dugc tuong rng voi dir li¢u
da nhép vao ¢ trén.

Két qua tuong (g véi vi du trén:
228
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PHAN II. CHUONG TRINH

Bai 1. Thii tuc va ham s6

9. {$R+,B-}
Program P30109; {Gian uoc cac phan so}
Uses Crt;
Type ps=record
ts,ms: integer;
end;
Const fi='P30109.i inp’;
fo="P30109.0ut"
Var f,g: file of ps;
$0: ps;
Function USCLN(a,b integer): integer;
Var r: integer; :
Begin
While b<>0 do
begin
r:=amod b,
a:=b; b:=r;
end;
USCLN:=a;
End;
Procedure Gianuoc(c: integer; Var a,b: integer);
Begin
a:=a div c; b:=b div¢;
End;
BEGIN
Assign(f,fi};, Reset(f);
Assign(g,fo); Rewrite(g);
While not Eof{f) do
begin
Read(f,s0);
Write(so.ts,"/',s0.ms,' =");
Gianuoc(USCLN(s0.15,50.ms),50.ts,50.ms);
Write(g,so);
Writeln(so.ts,'”,s0. ms)
end; .
Close(g); Close(f);

101



Readin;
END.

11. Program P30111; {Tinh chu vi va duong kinh cua mot da giac}
Uses Crt;
Const fi ="POLYGON.DAT"
Var f: text;
n |,J integer;
point: array[1. 1000 1..2] of real;
cv,bk: real;

" Function distance(i,j: integer): real;
Begin

distance:=sqrt(sqr(point[i,1]-point[j, | }+sqr(point[i,2] pomt[_] 200
End;

BEGIN
Clrser;
Assign(f,fi); Reset(f);
Readln(f nj;
For i:=1 to n do readin(f, p01nt[1 13, pomt[: 2])
Close(f);
cv:=distance(n,1);
For i:=1 to n-1 do cv:=cv+distance(i,i+1);
Writeln(' Chu vi ="cv:10:2); .
bk:=0;
For i:=1 to n-1do
For j:=i+1 to n do
[If distance(i,j)>bk then bk:=distance(i,));
Writeln(* Ban kinh = ',bk:10:2);
Readln;
END.

13. Program P30113; {Tinh dinh thuc cua ma tran}
Uses Crt;
. Type mt=array[1..10,1. 10] of real;
Var a: mt;
. n: byte;
_ Function Sign(h: byte): integer;
Begin
If Odd(h) then sign:=-1 Else sign:=1;
End;
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Procedure Nhap;
Var i,j: byte; f: text;
Begin
Assign(f,IN.DAT"); Reset(f);
ReadIn(f,n);
Fori:=1 tondo
begin

For j:=I to n do Read(f,afi,j+11);
Readin(f);

end:
Close();
Fori:=1 tondo
begin

For j:==1 to n do Write(a{ij+1]:3:0);
Writeln;

end;
End; *
Function Det(b: mt; m,s: byte): real;
Var p,q: byte; d: real;
Begin
Forp:=1 tomdo
For q:=1 tomdo
If p<s then b{p,q):=b{p.g+1]
Else b[p.q]:=b[p+1.q+1];
If m=1 then d:=b[1,1]
Else For p:=1 to m do d:=d-sign{p)*b{p,1]*det(b,m-1,p);
Det:=d,
End;

BEGIN
Clrscr,
Nhap;
Write(' Det A =’ det(a nn+1):10: 0)
Readln;
END.

15. Program P30115; { Tim ma tran nghich dao}
Uses Crt;
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Type mt = array [1..10,1..10} of real;
Var a,c: mt;
1,J,11: byte;
d: real; :
Function Sign(h: byte): integer;
Begin
If Odd(h) then Sign:=-1 Else Slgn =1;
End;
Procedure Nhap;
Var f: text;
Begin
Assngn(f 'IN.DAT'); Reset(f);
ReadIn(f,n);
For i:=1 ton do
begin
For j:=1ton do Read(f a[l,]])
Readln{f),
end;
Close(f);
Writeln('Ma tran A:"):
For i:=] ton do :
begin
For j:=1tondo Wnte(a[l,J] 6:2);
Writeln;
end;
End;
Procedure Xuat;
Var f: text;
Begin
Assngn(f 'OUTPUT. DAT) Rewrite(f);
erteln(f n);
Fori:=] tondo
begin
For j:=1 to n do Write(f,c[i,j]:6:2);
Writeln(f);
. end;
. Close(f);
Writeln('Ma tran nghich dao cua A:’);
Fori=1tondo
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begin
For j:=1 to n do Write(c[i,j]:6:2);
Writeln; -
end,
Readln;
End; :
Function Det(b: mt; m,r,s: byte): real;
Var p,q: byte; d: real;
Begin
For p:=rtom do
For q:=1 to m+1 do b{p,q]: -—b[p—l-l,q]
Forp:=1tomdo
For q:=s to m do b[p.,qJ:=b[p.q+1};
d:=0;
If m=1 then d: —b[l 1]
Else
Forp:=1tomdod: —d-51gn(p)*b[p,l]*det(b m-1,p,1);
Det:=d;
End;

BEGIN
Clrscr;
Nhap;
d:=det(a,n,n+1,n+1); {detA}
Fori:=1 tondo
For j:=1 to n do c[i,j]:=sign(i+j)*det(a,n-1,j,1)/d;
Xuat;
END.

17. Program P30117; {Duong gap khuc Con Rong}
Uses Crt,Graph;
Var n,Gd,Gm: integer;
Procedure Conrong(x1,y1,x2,y2,m: integer);
Var x,y,x0,y(: integer;
Begin
Randomize;
If Random(2)~0 then
begin
x=(x1+x2) div 2 +{yl-y2) dlv 2;
y:=(y1+y2) div 2 +(x2-x1) div 2;
end
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Else
begin
x:=(x1+x2) div 2 +(y2-y1) div 2;
y:=(y1+y2) div 2 +(x1-x2) div 2;
end; : . '
If m=1 then Line(x1,y1,x,y) Else Conrong(x1,yl,x,y,m-1);
If m=1 then Line{x,y,x2,y2) Else Conrong(x2,y2,x,y,m-1);
End;
BEGIN -
Clrser;
Write(' Nhap N: '); Readln(n);
Gd:=Detect;
InitGraph(Gd,Gm,' ");
Conrong(200,400,500,200,n); '
OutTextXY{(10,10,"Xong. Nhan Enter de thoat...");
Readln;
CloseGraph;
END.
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Bai 2. Vao/Ra file

1.a,c,d,e: ding.

b: sai.
3. Program P30203; {Ma tran ke}
Uses Crt;

Const fi='P30203.inp";
fo="P30203.out’;

 Var a: array [1..200,1..200] of byte;

n: byte;
f: text;

Procedure Input;
Var i,j: byte;
Begin
Assign(f,fi); Reset(f);
Readin(f,n);
Fori:=1 tondo
begin
For j:=1 to n do Read(f,a[i,j]); Readin{f);
end;
Close(f);
End;

Function Test: boolean; {kiem tra do thi vo huong}
Var i,j: byte;
Begin
test:=false;
For i:=1 to n-1 do

For j:==i+1 to n do

If a[i,j]<>a[j,i] then exit;

test:=true;
End,

Procedure Qutput;
Var i,j: byte;
Begin
Assign(f,fo); Rewrite(f);
Writeln(f,n); '
Fori:=l tondo

begin
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For j==1 to n do
If (a[i,j]=1)and(i<j) then Write(f.'');
Writeln(f);
end;
Close(f);
End;

BEGIN
Input;
Qutput;

End.

5. Program P30205; {kiem tra file doi xung}
Uses Crt;
Const fi ="P30205.TXT";
Var f: file of char;
cl,c2: char;
size,d1,d2: word;

BEGIN
Assign(f,fi); Reset(f);
d2:=FileSize(f)-1;

d1:=0;
While (abs(d1-d2)>1) do
begin
Seek(f,d1); Read(f.c1Y;
Seek(f,d2); Read(fc2);
Inc(d1); Dec(d2);
If c1<>¢2 then
begin _ ‘
Write(' Day khong phai file doi xung’);
Close(f);
Readin;
Exit;
end;
end;
Write(' Day la file doi xung’);
Readln;
Close(f)
END.
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7. Program P30207; {Sua van ban}
Uses Crt;
Const  fi='P30206.TXT",
Var f:text;
s: string;
-ch: char;

BEGIN
Assign(f,fi); Reset();
S:=";
Read(f,ch);
If (ch=%#")}then Delete(s,length(s),1) Else s:=s+ch;
Until Eof(f);
Close(f);
Assign(f,fi); Rewrite(f);
Writeln(f,s);

Close(f);
END.
9. Program P30209; {Tron 2 file}
Uses Crt;
Const fl = *filel txt
f2 = file2.txt";
3 ="file3.txt",

Var fgh: text;
a,b: integer;
Fa,Fb: boolean:

Procedure Doc(Var FN: text; Var VN: integer; Var VF: boolean)
Begin

If not SeekEof(FN) then Read(FN,VN) Eise VF:=true;
End;

Procedure Ghi(VN: integer);
Begin

Write(h,' ', VN);
End,;

Procedure Ghi2(Var FN: text; VN: integer);
Begin

Write(h,' ', VN);

While not SeekEof(FN) do

bl
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begin
Read(FN,VN);
Write(h,' ', VN,

end;
End;

BEGIN
Assign(f,f1); Reset(f)
Assign(g,{2); Reset(g),
Assign(h,{3); Rewrite(h),
Fa:=false; Fb:=false;
Doc(f,a,Fa), Doc{g,b,Fb);
While not(Fa or Fb) do
[f(a<b) then begin Ghi(a); Doc(f,a,Fa); end
Else begin Ghi(b); Doc(g,b,Fb); end;
If Fa then Ghi2{g,b); -
If Fb then Ghi2(f.a);
Close(h); Close(f);, Close(g);
END.

13. Program P30213; {Ghi file Record theo thu tu nguoc lai} -
Uses Crt;
Const fi = 'text.inp';
fo = "text.out’;
Type rec= Record
d: integer;
End;
Var f: File of rec;
buf: array [1..10000] of rec;
n,i: integer;

BEGIN
n:=0;
Assign(ffi), Reset(f)
Repeat
Inc{n);
Read(f,Bufin]);
Until Eof(f);
Assign(f,fo); Rewrite(f);
For i:=n downto 1 do Write(f,Bufli]);
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Close(f);
END.

15. Program P30215; {Dem tu}
Uses Crt;
Const fi = 'hoten.txt";
Var f:text;
s: string;
dem: word;

BEGIN
Clrscr;
dem:=0;
Assign(f.fi); Reset(f);
While not Eof(f) do
begin
ReadIn(f s);
While s[1]="" do Delete(s,1,1);
While length(s)>0 do
Begin
Case s[1] of
"' While (s[1]= )and(lcngth(s)>0) do Delete(s,1,1);
Else begin
inc(dem);

end;
End;
end;
end;
Close(f); . -
Write(' So tu la: ',dem);
Readln;
END.

- 17. Program P30217; {Cat khoang trong thua}

Uses Crt;
Const fi= 'P30217.inp";
fo ='P30217.out;
Var inp,out: text;
§: string;
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While (s{1]<>' Jand(length(s)>0) do Delete(s,1,1);
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BEGIN
-Assign{inp,fi); Reset(inp};
Assign(out,.fo); Rewrite(out);
While not Eof{inp) do
begin
Readin(inp,s);
While (s[1]=' ')and(Length(s)>0) do Delete(s,1,1);
- While (s[Length(s)]=' ')and(Length(s)>0) do
" Delete(s,Length(s),1);
While (Length(s)>®)and(pos(’ ,5)<>0) do Delete(s,pos(’’,s),1);
Writeln{out,s),
end;
Close(out); Close(inp);
END.
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Bai 3. S0 nguyén va hé dem
. 1, Program P30301;
{Tinh so chu so khac nhau trong bieu dien thap phan cua M/N}

Uses Crt;
Var m,n,t.k: Longlnt;
¢s: set of 0.9,

_r: array [1..MaxInt] of 0..9; {Mang so du}

Function Trung: Boolean;
Var i,kt: LongInt;
Begin
kt:=0,
For i:=1 to k-1 do If r[k]=r[i] then Inc(kt);
If k>0 then Trung:=true Else Trung:=false;
End;

Function S: byte;
Var i,kt: byte;
Begin

kt:=(0);

For i:=0 to 9 do If i in c¢s then Inc(kt);

S:=kt;
End;

BEGIN
ClrScr;
Write('Nhap so M: '); Readln(m});
Write('Nhap so N: "); Readin(n);
t:=m div n;
Write('M/N ="t,"");
Repeat
cs:=cs+[t mod 10];
t:=t div 10
Until =0;
m:=m mod n;
“k:=0; -
While (m<>0)and(s<10)and(not Trung) do
begin
m:=m*10;

SLAP TRINHPASCAL A
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t=m div n;
cs:=cs+{t];

~ Write(t);
m:=m mod 1,
Inc(k);
r[k]:=m;
end; '
Writeln; ’
Write('Trong bieu dien thap phan cua M/N co's,’ chu so khac nhau.’);

Readln;
-END.,

5. Program P30305; { Chuyen tu he nhi phan sang he oct }
Uses Crt;
Const oct: array [0..7] of char = (0,1,27,73,4,'5',6.'T);
Var sl,s2: String; '

i; byte;

t: longint;

BEGIN
Clrscr; _
Write('Nhap so nhi phan T: '); Readln(s1).
t:=0;
For i:=1 to length(s1) do
If si[i]="1" then t:=t Shl 1+1]

Else t:=t Shi 1;

s2:="
Repeat

s2:=oct[t mod 8]+s2;

t:=t div §;
Until t=0;
Writeln("So T trong he oct la: ',s2);
Readln;

END.

7. Program P30307; {Kim gio kim phut}
Uses Crt; _ '
Var h,m,s; integer;

d,hv,hp,mp.hr: real;
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BEGIN
Clrscr;
Writeln{'Thoi gian hien tai la h:m:s');
Write(' Nhap h: '); Readln(h);
Write(" Nhap m: '); Readin(m);
Write(' Nhap s: '); ReadIn(s);
hv:=2*%pi/12; {van toc kim gio}
hp:=(h+m/60+s/3600)*hv; {vi tri kim gio}
mp:=(m+s/60)*(12*hv)/60; {vi tri kim phut}
If hp>=mp then d:=hp-mp {Khoang cach tu}

Else d:=2*pi+hp-mp; {kim phut den kim gio}

hr:=d/(11*hv}; {thoi gian kim phut duoi kip kim gio}
Write('Thoi diem kim phut gap kim gio la: *);
hr:=h+hr+m/60+s/1600;
Write(int(hr):2:0,":";
hr:=(hr-int(hr))*60;
Write(int(hr):2:0,"";
hr:=(hr-int(hr))*60;
Write(int(hr):2:0);
Readln;

END.

9. Program P30309; {Viet so bang chu so La Ma}
Uses Crt;
Const ch: array [1..7] of char = (1,'V','’X,'S\'C",'D',M";,
vt: array [1..3] of byte = (2,4,6);
d : array [1..9,1..2] of shortint = ((1,1),{1,2),(1,3), (2 -
1).(2,0),(2,1), (2 2)42.3),3,-1));
Var i,): byte;
s,chl,ch2: string;
n,k: integer;

BEGIN
ClrSer;
S _"
Wme(' Nhap N: ; Readln(n)
=0
While N=>0 do
begin
k:=n mod 10;
n:=n div 10;
If k<>0 then
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begin
1f d[k,1]<>1 then chl: -ch[d[k 1]+i] Else chl ="
ch2:=";
For j: -1 to abs(d{k,2]) do ch2:=ch2+ch[1+1];
If d[k,2]>0 then s:=ch1+ch2+s Else s:=ch2-+chl+s;
end; .
Ine(i,2);
end;
Write(s);
Readin;
END.
{I=1

[ R
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=
<

= 1000}

11. Program P30311; {Giai pt nguyen ax+by=d voi d= USCLN(a b)}
Uses Crt; {thuat toan Euclide}
Var a,aa,b,bb,p,q,r.s,pp,qq.tg: integer;

BEGIN
Clrscr;
Write(' Nhap a: "); Readin(a);
Write(' Nhap b: '); Readin(b);
aa:=a; bb:=b;
p=0; g:=1;
pp:=1; qq:=0;
r:=a mod b;
While r<x0 do
begin
=adiv b;
a:=b; b:=r;
tg:=pp; pp:=p; p:=tg-s*p;
tg:=qq; 49:=q; ¢:=tg-s*q;
r:=a mod b;
end; .
Write(p,'™',aa,'+',q,"*',bb,’ = '.b);
Readln;
END.
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12. Program P30312; {Tinh cac so lon}
Uses Crt;
Type solon = array[0..255] of byte;

Procedure chen(t,d: integer; Var s: solon);
Var i: integer; ,
Begin
lnc(s[{}])
For i:=s{0] downto d+! do s[i]:=s[i-1];
s[d]:=t;
End;

Procedure cut{d: integer; Var s: solon);
Var i: integer;
Begin
Dec(s[0]);
For i:=d to s[0] do s[i]i=s[i+1];
End;

Procedure nhap(Var s: solon);
Var str: String;
i: integer;

Begin

Readln(str);

s[0]):=Length(str);

For i:=Length(str) downto 1 do s{s{0]-i+1]: +0rd(str[|]) 48;
End;

Procedure hien(s: solon);
Var i: integer;
Begin
For i:=s[0] downto 1 do Write(s{i]);
End,;

Function max(a,b: mteger) integer;
Begin

If a<b then max:=b Else max:=a;
End;

Procedure cong(Var sl,s2: solon);”
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- Var i,nho: integer;
Begin
nho:=0;
For i:=1 to max(s1[0],s2[0]) do
begin
nho:=nho+s1[i]+s2[i];
s1{t}=nho mod 10;
nho:=nho div 10;
end; . ‘
s1{0]:=i;
If nho>0 then

begin
Inc(s1[0})
s1[s1{0]]:=nho;

end;
End;

Procedure tru(Var sl,s2: solon);
Var nho.i: Integer;
Begin
nho:=0;
For i:=1 to s2[0] do
If s1[i]<s2[iJ+nho then

begin
s1[i]:=10+s1[i]-nho-s2(il;
nho:=1;

end
Else
begin
s1[i]:=s1{[i]-s2[i]-nho;
nho:={; .
end; : .
While (nho>0)and(i<255) do
begin
Inc{i);
If 51{i]=0 then s1[i]:=9
Else
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p begin
dec(s1{i]);
nho:=0;

' end§
end;

While (s1{s1[0]]=0)and(s1[0]>0) do Dec(s{[O]); .

End;

Procedure nhannho(Var s: solon; t: integer);

Var nho,i: word;

Begin
nho:=0;
For i:=1 to s[0] do
begin
nho:=nho+s[1]*t;
s[i]:=nho mod 10;
nho;=nho div 10;
end;
While nho>0 do
begin
Ine(s[0]);
s[s{0]):=nho mod 10;
nho:=nho div 10;
end;
End;

Procedure nhan(Var s1,s2: solon);
Var ¢.d: solon; '
1j,t: integer;

Begin

FillChar{c,SizeOf(c),0);

For i:=1 to s2[0] do

begin

d:=sli;

nhannho(d,s2[i]);

For j==2 to i do nhannho(d, 10},

cong(c,d);
end;
sl:=c;
End;
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Function sosanh(Var s1,s2: solon): shortint;
Var i: integer;
Begin
While(s1[s1[0]]=0)and(s1[0]>0) do dec(s1{0]);
While(s2[s2[0]]=0)and(s2[0]>0) do dec(s2[0]);
If s1[0]>s2[0] then begin sosanh:=1; exit; end;
If s1[0]<s2[0] then begin sosanh:=-1; exit; end;
For i:=s1[0] downto 1 do
begin
If s1[i]>s2[i] then begin sosanh:=]; exit; end,;
If s1{i]<s2{i} then begin sosanh:=-1; exit; end;
end;
sosanh:=0;
End;

Procedure laydu(Var s1,s2: solon; Var t: integer);
Begin

t:=0;

While sosanh(s1,s2)>=0 do

begin tru(s1,s2); Inc(t); end;

End;

Procedure chia(Var s1,s2,s3: solon);
Var s,55,56,34: solon;
a.b: byte;
Begin
FillChar(s,SizeOf{s),0);
While sosanh(s1,52)>=0 do
begin
sd:=s52; a:=(;
While (sosanh(s1,54)>=0) do begin chen(0,1,s4); Inc(a); end;
cut(1,54); s5:=s4; b:=0,
While (sosanh(s1,55)>=0) do begin cong(s5,s4); Inc(b); end;
FillChar(s6,SizeOf(s6),0);
$6[0]:=a; s6{s6[0]]:=b;
g cong(s,s6); nhan(s6,52); tru(s1,s6);
end;
While(s1[s1[0]]=0)and(s1[0}>0) do dec(s1[0]);
While(s[sf0]]=0)and(s[0]>0) do dec(s[0]);
53:=s1; s1:=s;
End;
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Var.sl,s2,s3: solon;

BEGIN
{Chuong trinh sau chi thuc hien phep chia}

Clrscr;

Write('Nhap so thu nhat: ); Nhap(s1);
Write('Nhap so thu hai : '); Nhap(s2);
Writeln("Ket qua sau khi thuc hien phep chia:’);

chia(s1,s2,53);
Write('Thuong: ");

hien(s1);
Writeln;

Write('So du: ";
hien(s3);
Readln;

END.

13. Program P30313; {Tinh 2200}
{$1 P30312.pas}
Var i: byte;

s: solon;

BEGIN
Clrscer;
FillChar(s,Sizeof(s),1);
s[0]:=1;
For i:=1 to 200 do nhannho(s,2);
Writeln(' 27200 la: );
Hien(s);
Readln;
END.

15. {$1 P30312.pas}
Program P30315; {Doi so thap phan lon thanh nhi phan}
Var s,s1,53: solon; '

d: Array {1..maxint] of byte;

n,i: integer;
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BEGIN
Clrscr;
Write{’ Nhap so lon N ="); Nhap(s),
s1[0):=1; s1[1]:=2; n:=0;
Repeat
chia(s,s1,s3);
Inc(n);
d[n)]:=s3[1];
Until s[0]=0;
For i:=n downto 1 do Write{(d[i]);
Readln;
END.

17. Program P30317; {tinh toan voi xau nhi phan}
{$1 P30312.pas}
Type nhiphan=solon;

Procedure haimu(n: byte Vars: solon)
Var i: byte;
Begin
Fillchar(s,sizeof(s), 0),
s[0}:=1; s[1]:=1;
For i: -l tondo nhannho(s,2};
End;
Procedure dectobin(s: solon; Var n: nhiphan);
Var s1,s3: solon;
~ Begin
si[0):=1; s1[1]:=2;
FillChar{n,SizeOf(n),0);
Repeat -
. chia(s,s1,s3);
Inc(n[0]);
n{n[0]):=s3[1};
Until s[0]=0;
End;
Procedure bintodec(n: nhlphan Var s: solon),
Var s1: solon; i: byte
Begin -
Fillchar(s,sizeof(s),0);
s[0]=1;
For i:=1 to n[0] do
If n[i]=1 then
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begin
haimu(i-1,s1);
cong(s,sl);
end;
End;
Procedure nhanbin(Var n1,n2: nhiphan); -
Var s1,52; solon;
Begin
bintodec(n1,s1); bintodec(n2,s2);
nhan(s1,s2);
dectobin{s1,nl);
End;

Procedure trubin(Var nl,n2: nhlphan)
Var s1,s2: solon;
Begin
bintodec(nl,s1); bintodec(n2,s2);
tru{sl,s2);
dectobin(si,nl);
End:;

Procedure congbin{Var nl,n2: nhiphan);
Var s1,s2: solon;
Begin
bintodec(n1,s1); bintodec(n2, 52)
cong(s1,s2);
dectobin(sl,nl);
End;
Procedure chiabin(Var n1,n2,n3: nhiphan);

-Var s1,s2,53: solon;

Begin
bintodec(nl,s1), blnlodec(n2 52);
chia(sl,s2,53);
dectobin(s], nl) dectobin(s3,n3);
End;
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1. Program P30401; {Tam giac dac deu quay quanh tam voi van toc deu}
Uses Crt,Graph;
Const lech=0.06;
ke=120;
xt=320; yt=240,
mau=1;
tre=80;
Var Gd,Gm: integer;
d: real;
Procedure Ve;
Var x1,x2,x3,y1,y2,y3: integer;
Begin '
x1:=xt+round{kc*sin(d}); y1:=yt+round(kc*cos(d));
x2:=xt+round(kc*sin(d+2*pi/3)); y2:=yt+round(kc*cos(d+2*pi/3)),
x3:=xt+round(kc*sin(d+4*pi/3)}; v3:=yt+round(kc*cos(d+4*pi/3));
Line(x1,¥1,x2,y2);
Line(x2,¥2,x3,y3);
Line{x3,y3,x1,y1);
FloodFill{xt,yt,mau);
End;

BEGIN
Gd:=Detect;
InitGraph{Gd,Gm," '};
SetColor(mau);
SetFillStyle(1,mau);
d:=0;
Repeat
Delay(tre);
d:=d+lech;
ClearDevice;
Ve,
Until KeyPressed;
CloseGraph;
End. .

3. Program P30403; {Dao dong dieu hoa tren mbt doan nam ngang}

Uses Crt,Graph;
Const ¢=300; w=10; tg=0.001; r=2; tre=4; y=240,
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Var Gd,Gm,x: integer;
t: real;
p: pointer;
BEGIN
Gd:=Detect;
InitGraph(Gd,Gm," "),
x:=320-(c div 2)+Round(c*(1+cos(w*t))/2);
SetColor(1); .
Circle(x,y,r);
SetFillStyle(1,1);
FloodFill(x,y,1};
Getmem(p,JmageSize(x-r-5,y-r,.x+r+5,y+r));
Getimage(x-r-5,y-r,x+r+5,y+r,p");
t:=0; '
Repeat
Putimage(x-r-5,y-r,p”,normalput);
Delay(tre);
x:=320-(c div 2)+Round(c*(1+cos(w*t))/2);
t=t+g;
Until KeyPressed;
Closegraph;
END.

5. Program P30405; -
{Hien thi cac hinh tron chuyen dong xien voi van toc khac nhau}
Uses Crt,Graph;
Const BanKinh=15; Smax=8; Tre=10; Nmax=5;
Var n: byte;
Gd,Gm: integer;
X,y: array [1..Nmax] of integer;
Huong: array [1..Nmax] of real; _
MauBong,s: array [1..Nmax] of byte;

. Procedure KhoiTao;

Var i: byte;

Begin

Randomize;

n:=Random(Nmax-2)+3;

Fori:=1 ton do

begin

x[i]:=Random(640-2*BanKinh)+BanK inh;
y[i]:=Random({480-2*BanKinh)+BanKinh;
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MauBong{i]:=Random(15)+1;
SetColor(MauBongfil);
Circle(x[i],y[i],BanKinh);
SetFillStyle(1,MauBong[i]);
FloodFill{x[i}.y[i],MauBong[i]);
Huong[i]:=Random(360)*pi/180;
s[i]:=Random(Smax)+1;
end;
End;
Procedure ChuyenDong,
Var i: byte;
Begin :
Fori=1tondo
begin
x[i]:=x[i]+round(s[i]*cos(Huong[i]});
y[i]:=y[i}*+round(sli]*sin{Huong[i]}};
SetColor(MauBong[i]);
Circle(x[i],y[i],BanKinh);
SetFillStyle(1,MauBong(i]};
FloodFill(x[i],y[i],MauBong[i]);
If x[i]<=BanKinh then
If Huongf[i]>pi then Huong[l] =3*pi-Huong[i]
Else Huong[i]:=pi-Huong[i];
If x[i]>=640-BanKinh then
If Huong[i}<pi then Huong{i]:=pi-Huong(i]
Else Huong[i]:=3*pi-Huong][i];
If y[i]<=BanKinh then Huong[i]:=2*pi-Huong[i];
If y[i]>=480-BanKinh then Huong[i]:=2*pi-Huong[i].
end;
End;
Begin
Gd:=Detect; -
InitGraph(Gd,Gm,' ');
KhoiTao;
* While not KeyPressed do
begin
Delay(Tre);
ClearDevice;
ChuyenDong;
end;
CloseGraph;
End. '
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9. Program P30409; {HideMouse}
Uses Crt,Dos,Graph;

Var reg: registers;

XMouse,YMouse,Gd,Gm,x,y: integer;
51,82: string[11];
Procedure InitMouse;
Begin
reg.ax:=50000;
mtr($33 reg),
End;

| Procedure ShowMouse;

Begin

- reg.ax:=$0001;
intr($33,reg);

End;

Procedure HideMouse;

Begin
reg.ax:=$0002;
intr($33,reg);

End;

El

~ Procedure GetMousePosition(Var Xmouse,Y Mouse: integer);

Begin -

reg.ax:=$0003;

intr($33,reg);

XMouse:=reg.cx; YMouse:=reg.dx;
End;

BEGIN

Gd:=Detect;

InitGraph(Gd,Gm,'");

InitMouse;

ShowMouse;

Repeat
GetMousePosition(XMouse,YMouse);
If (XMouser)or(YMouseOy) then

begin
HideMouse;
Setcolor(16);
Str(x,S1); Str(y,S2);
Outtextxy(x,y, S1+""+S82);
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Setcolor(15);

Str(Xmouse,$1); Str(Ymouse,52);

Outtextxy(XMouse,Y Mouse, S1+" '+82),
x:=XMouse; y:=YMouse;

ShowMouse;

end; '
Until KeyPressed;
CloseGraph;

END.

11. Program P30411; {Cac hinh vuong doi mau}
Uses Crt,Dos,Graph;
Const w=20; x0=200; y0—100
Var reg: registers;
XMouse,Y Mouse,Gd,Gm,i,j: integer;
a: array [0..9, 0..9] of byte;

Procedure InitMouse;
Begin
reg.ax:=$0000;
intr($33,reg);
End;

Procedure ShowMouse;
Begin
reg.ax:=$0001;
intr($33,reg);
End;

Procedure HideMouse;
Begin
reg.ax:=$0002;
intr{$33,reg);
End;

Function MouseClick: char;
Begin
reg.ax:=$0003;
intr($33,reg);
If reg.bx=1 then MouseClick:="L";
If reg.bx=2 then MouseClick:='R’;
End;
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Procedure GetMousePosition(Var XMouse,YMouse: integer);
Begin _

reg.ax:=$0003;

intr($33,reg);

XMouse:=reg.cx;

YMouse:=reg.dx;
End;

BEGIN
Gd:=Detect;
InitGraph(Gd,Gm,"");
SetFillStyle(1,11);
Bar(x0,y0,x0+10*w-1,y0+10*w-1);
InitMouse;
ShowMouse;
Repeat .
GetMousePosition{XMouse,Y Mouse);
If (XMouse>=x0)and(XMouse<x0+1 0*w)and(YMouse>=y0)

and(Y Mouse<y0+10*w) and(MouseClick="L") then
begin
J=(XMouse-x0)div w; i:=(YMouse-y0)div w;
If a[i,j]<>4 then a[i,j]:=4 Else a[i,j]:=11;
SetFillStyle(1,a[i,]);
HideMouse;
Bar(x0+j*w,y0+i*w,x0+(+1 y*w- 1, y0+(i+1)*w-1);
ShowMouse;
. Delay(300);
end;
Until MouseClick='R";
CloseGraph;
END. '

13. Program P30413; {Bang chu nhat}
Uses Crt,Dos,Graph;
Var Gd,Gm: integer;
" reg: registers;
a:array {1..2,1..3,1..2] of integer;

Procedure InitMouse:
Begin
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reg.ax:=$0000;
intr($33,reg);
End;

Procedure ShowMouse;
Begin
reg.ax:=$0001;
intr($33,reg);
End; '

Procedure GetMousePosition(Var xmouse,ymouse: integer):
Begin

reg.ax:=$0003;

intr($33,reg);

XMOUSE:=Teg.CX;

ymouse:=reg.dx;
End;

Procedure HideMouse;
Begin
reg.ax:=$0002;
intr($33,reg);
End;

Procedure Ve _bang;
Var i,j: byte; xd,yd: integer;
Begin
SetColor(7);
xd:=240; vd:=190;
Fori:=0to | do
begin S
Line(xd,yd+1*50,xd+150,yd+i*50);
Forj=0to 2 do
begin
Line(xd+j*50,yd,xd+)*50,yd+100);
afit1 j+1,1]:=xd+50%;
a[i+1,j+1,2]:=yd+50%i;
end;
end; ' '
Line{xd,yd+100,xd+150,yd+100); Line(xd+150,yd,xd+150,yd+100);
SetFillStyle(1,1); FloodFill(a[1,1,1]+1,a[1,1,2]+1,7);
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SetFillStyle(1,2); FloodFill(a[1,2,1}+1,a[1,2,2]+1,7);
Setfilistyle(1.3); FloodFill(a[1,3,1]+1,a[1,3,2]+1,7);
SetFillStyle(1,4); FloodFill(a[2,1,1}+1,a[2,1,2]+1,7);
SetFillStyle(1,15); FloodFiil(a[2,2,1]+1,a[2,2,2]+1,7);
SetFillStyle(1,5); FloodFill(a[2,3,1]+1,a[2,3,2]+1,7);

End;

Procedure T1m(Var xa,ya,xt,yt: lnteger m: byte);
Var i,j: byte:

Begin
xt:=0;

Fori:=1to2do
Forj==1to 3 do
If Getpixei(a[ij,1]+1,a[i,j,2}+1)=m then
begin

end;
End;

xa:=a[i,j,1]+1; yar=al[i,]. 2)+1;

If (i>1)and(getpixel(a[i-1.j,1J+1,a[i- Ly, 2]+I)~15) then
begin xt:=a[i-1,j,1]+1; yt:=afi-1,j,2]+1; exit; end;

If (i<2)and(getpixel(afi+1,j,1]+1,a[i+1,1,2}+1)=15) then
begin xtr=a[i+1,j,1]+]1; yt:=afi+1,j,2]+1; exit; end;

If (j>>1)and(getpixel(a[i,j-1,1]+1,a[i,j-1,2]+1)=15) then
begin xt:=a[i,j-1,1]+1; yt:=a[i,j-1,2]+1; exit; end;

If (j<3)and(getpixel(ali,j+1,1]+1,a[i,j+1,2]+1)=15) then
begin xt:=a[i,j+1,1]+1; yt:=afi,j+1,2]+1; exit; end;

exit;

Procedure Doi;
Var mau,xa,ya,xt,yt,xm,ym: integer;

Begin

GetMousePosltion(xm,ym);
HideMouse;
mau:=Getpixel(xm,ym);
ShowMouse; '

If {(mau=0)or(mau=7) then exit;
Tim(xa,ya xt,yt,mau);

If xt=0 then exit;
HideMouse:
SetColor(mau);
SetFillStyle(1,mau);
FloodFill(xt,yt,7);
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SetFiliStyle(1,15);

FloodFill(xa,ya,7};

ShowMouse;
End;

BEGIN -
Gd:=Detect;
InitGraph{Gd,Gm,");
Ve bang;
InitMouse;
ShowMouse;
While true do
begin
reg.ax:=$0003;
intr($33,reg);
If (reg.bx and 1)=1 then Doi;
If (reg.bx and 2)=2 then break;
end:
CloseGraph;
END.

15. Program P30415;
{Hien thi con Xe va con Hau tren ban co va dieu khien no}
Uses Crt,Dos,Graph;
Type ba= array [0..0Jof byte;
bap="ba;

Var reg: registers;

Gd,Gm: integer;

ChonXe,ChonHau: boolean;

xHau,yHau,xHauL,yHauL,xXe,yXe,xXeL,yXéL: integer;

xMouse,yMouse: integer;

a: array {1..8,1..8,1..2} of integer;

b: array [1..8,1..8] of byte;
ODen,OTrang,HauTrang,HauDen,XeTrang,XeDen: bap;

Procedure InitMouse;
Begin
reg.ax:=$0000;
intr($33,reg);
End:

Procedure ShowMouse;
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Begin
reg.ax:=$0001;
inte($33,reg);

End;

Procedure GetMousePosition(Var xmouse,ymouse:integer);

Begin
reg.ax:=$0003;
intr($33,reg);

Xmouse:=reg.cx; ymouse:=reg.dx;

End;

Procedure HideMouse;

Begin '
reg.ax:=3$0002;
intr($33,reg);

End; .

Function MouseClick: char;
Var n: char;
Begin
reg.ax:=$0003;
intr($33,reg);
n=A";
If (reg.bx and 1)=1 then n:="L},
If (reg.bx and 2)=2 then n:='R";
MouseClick:=n;
End;

Procedure CatHinh;
Begin
" SetColor(14);

Rectangle(1,1,51,51);
SetFillStyle(1,8); FloodFill(2,2,14);
Getmem(ODen,ImageSize(1,1,51,51));
Getlmage(t,1,51,51,0Den");
SetFillStyle(1,15); FloodFill{2,2,14);
Getmem(OTrang,ImageSize(1,1,51,51));
Gettmage(1,1,51,51,0Trang");
SetColor(2);
SetTextStyle(0,0,3);
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Circle(26,26,20);
SetFillStyle(1,4); FloodFill(26,26,2);

- OutTextxv(16,16,'H");
Getmem(HauTrang,ImageSize(1,1,51,51));

Getimage(1,1,51,51,HauTrang");
SetColor(4); OutTextxy(16,16,'H'):
SetColor(2); OutTextxy(16,16,'X"):
Getmem(XeTrang,imagesize(1.1,51,51));

Getimage(1.1,51,51,XeTrang™):
Puttmage(1,1 ,ODen ,normaiput);
Circle(26,26,20);

SetFillStyle(1,4); FloodFill(26.26,2);
OutTextxy(16,16,'H";
Getmem{HauDen,lmageSize(1,1,51:51));

Getimage(1,1,51,51,HauDen”);
SetColor(4), OutTextxy(16,16,'H');
SetColor(2); OutTextxy(16,16,'X");
Getmem(XeDen,imagesize(1,1,51,51));

Getimage(],1,51,51,XeDen");
End;

Procedure VeBang,
Var xd,yd.l,ij: mteger
Begin
ClearDevice:
SetTextStyle(1,0,1); '
OutTextxy(10,10,'Qufn hfu : H - Qufn Xe : X');.
=50,
xd=(640-8*[)div 2; yd:=(480-8*)div 2;
SetColor{ 14);
Rectangle(xd,yd,xd+1*8,yd+1*8);
Fori:=]1 to 7 do
begin S
Liné(xd+l*',yd xd+1*1,yd+1*8);
Line(xd,yd+1*i, xd+l*8,yd+l*1)
end;
For i:=1 to 8 do
For j:==1 to 8 do
begin
afi, 1 :=xd+(j-1)*I;



a[i,j,2)=yd+(i-1)*I;
If (i+))mod 2=0 then SetFillStyle(1.8)
Else SetFillStyle(1,15);
FloodFill(a[i,j,1]+1,a[i,;,21+1,14);
end;
ChonHau:=false; ChonXe:=false;
Randomize;
xHaul:=Random(8)+1; yHauL:=Random(8)+1;
Repeat
xXelL:=Random{8)}+1;

yXcL:=Random(8)+1:
Until (xXeL<>xHauL)or(yXeL<>yHaulL);
If Odd(xHauL+yHauL) then
Putimage(a[xHauL,yHauL., 1 ).a[xHauL,yHauL,2],HauTrang",normalput)
- Else
Putimage(a[xHauL,yHauL, } ),a[xHauL,yHauL.2],HauDen”,normalput);
If Odd(xXeL+yXeL) then

~ Putimage(a[xXeL,yXeL,1 1,a[xXeL,yXeL,2],XeTrang",normalput)

Else .
Putimage{a{xXeL,yXeL,1 ],a[xXeL,yXeL,2],XeDen*“,n0rmalput);
FillChar(b,Sizeof(b),0);
b{xHauL,yHauL]:=1; b[xXeL,yXeL}:=2;
End;

Procedure TimViTri(Var x,y: byte);
Var 1,j: byte; .
Begin
x:=0;
Fori:=l to 8do
For j:=1to 8 do
If (a[iJ,l]4xMouse)and(a[i,j,l]+49>xMouse)an__d

(a[i,j,2]<yMouse)and(a[iJ,2]+49>yM0use) then
begin

x=i; y =,

exit;
end;
End;

Function Ok: boolean;
Begin
Ok:=true; .



o
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If (xHau=xHauL }or(yHau=yHauL) then exit;

If abs(xHau-xHaul )=abs(yHau-yHaul) then exit;

Ok:=false; .
End,

Procedure ChuyenHau(x,y: byte);
Begin

xHau:=x; yHau:=y;

If not Ok then exit:

HideMouse;

If Odd(xHaul.+yHauL) then

Putimage(a[xHaul.,yHauL,1],a[xHaul,,yHaul.,2],0Trang",normalput)
Else

Putimage(a[xHaul.,yHauL,1],a[xHaul,yHaul.,2],0Den",normalput);

If Odd(xHau+yHau) then

Putimage(a[xHau,yHau,1],a[xHau,yHau,2],HauTrang" normalput)

Else Putimage(a[xHau,yHau,1],a[xHau,yHau,2],HauDen” normaiput);

ShowMouse;

b[xHaul,yHaul.}:=0;

b[xHau,yHau):=1;

xHauL.:=xHau; yHaul.:=yHau;

End; '

Procedure ChuyenXe(x,y: byte),
Begin :
xXe:=x; yXe:=y,
If (xXe<>xXeL)and(yXe<>yXel.) then exit;
HideMouse; '
If Odd(xXeL+yXeL) then
Putimage(a[xXeL,yXeL,1],a[xXeL,yXeL,2],0Trang”,normalput)
Else Putimage(a[xXeL,yXeL,1],a[xXeL,yXeL,2],0Den”,normalput);
If Odd(xXe+yXe) then
Putimage(a[xXe,yXe,1],a[xXe,yXe,2], XeTrang",normalput)
Else Putimage(a[xXe,yXe,1],a[xXe,yXe,2],XeDen” normatput);
ShowMouse; '
b[xXel,yXeL]:=0;
b[xXe,yXe]:=2;
xXeL:=xXe; yXeL:=yXe;
End;
Procedure ChuyenQuan;
Var x,y: byte;
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Begin
GetMousePosition(xMouse, yMouse);
TimViTri{x,y);
If x=0 then exit;
If b[x,¥]=1 then
begin
HideMouse;
ChonHau:=true; ChonXe:=false;
SetColor{0);
OutTextxy(450,10,'Chon Xe');
If Odd(xXeL+yXeL) then SetColor(15)
Else SetColor(8);
Circle(a[xXeL,yXeL,1]+25,a[xXeL,yXeL,2]+25,22);
SetColor(1);
OutTextxy(450,10,'Chon Hau');
Circle(a[x,y,11+25,a[x,y,2]+25,22);
ShowMouse;
end;
If b[x,¥]=2 then
begin
HideMouse;
ChonHau:=false; ChonXe:=true;
SetColor(0);
OutTextxy(450,10,'Chon Hau'");
If Odd(xHauL+yHauL.) then SetColor{(15)
Else SetColor(8},
Circle(a[xHauL,yHaul.,1]+25,a[xHaul,yHauL,2]+2522);
SetColor(1);
OutTextxy(450,10,'Chon Xe');
Circle(a[x,y,1]+25,a[x.y,2]+25 22)
* ShowMouse;
end,
If (b[x,y]=0)and(not ChonHau)and(not ChonXe) then exit;
If b[x,y]=0 then
begin
If ChonHau then ChuyenHau(x,y);
If ChonXe then ChuyenXe(x,y);
end; '
End;
BEGIN
Gd:=Detect;
InitGraph(Gd,Gm,' ');
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CatHinh;
VeBang;
InitMouse;
ShowMouse;
While true do
begin
reg.ax:=$0003;
intr($33,reg);
If (reg.bx and 1)=1 then ChuyenQuan
If (reg.bx and 2)= 2 then break;
end;
CloseGraph;
END.

17. Program P30417; {Kiem tra viec re chuot}

Uses Crt,Dos,Graph;

Var reg: registers;
Gd.Gm: integer;
xd,yd,xc,yc: integer;
¢: char;
s1,82,53,54; string;

Procedure InitMouse;

Begin

reg.ax:=$0000;
intr($33,reg);

End:

Procedure ShowMouse;
Begin
reg.ax:=$0001;
intr($33,reg);
End;

Procedure GetMousePosition(Var xmouse,ymouse: integer);
Begin
reg.ax:=$0003;
intr($33,reg);
Xmouse:=reg.cx;
ymouse:=reg.dx;
End;
Procedure HideMouse;
Begin
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' reg.ax:=$0002;
intr($33,reg);

End;

Function MouseClick: char;
Var n: char;

Begin

reg.ax:=$0003;

intr($33,reg);

n:='A";

If (reg.bx and 1)=1 then n:='L"
If (reg.bx and 2)=2 then n:="R;
MouseClick:=n;

End;
BEGIN -

Gd:=Detect;

InitGraph(Gd,Gm," ");

InitMouse;

ShowMouse;

SetColor(14);

Repeat

c:=MouseClick;
If c='L' then
begin _
ClearDevice;
GetMousePosition(xd,yd},
HideMouse;
Str(xd,s1); Str(yd,s2);
OutTextxy(xd,yd,s1+":"+s2);
ShowMouse;
While MouseClick="L’ do;
GetMousePosition(xc,yc);
HideMouse;
Str(xc,s3); Str{ye,s4);
OutTextxy(xec,ye,s3+:"+s4),;
ShowMouse;
end,;
Until c='R";
CloseGraph;

END.
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Bai S. Da thuc

3. Program P30503; {Tinh tich cua hai da thuc}

Uses Crt;
Type Dathuc = Record
g Byte;
Koef: Array[0..100] of Real;
End:

Var Dt1,Dt2,Dt3: Dathuc;

Procedure Nhapdathuc(Var Dt: Dathuc);
Var i: Byte;
Begin
FillChar(Dt,SizeOf( Dt), 0)
With Dt do
begin
Write('Cho bac cua da thuc: '), ReadIn(Deg);
For i:=Deg downto 0 do
begin
Write("Cho he so A[',1,'] cua da thuc: *);
Readln(KoefTi]);
end;
end,;
End;

Procedure Vietdathuc(Dt: Dathuc);
Var i: Byte;
Begin
With Dt do
begin
WriteIn('Bac cua da thuc la: ', Deg);
For i:=Deg downto 0 do
Writeln('He so A[',i,'] cua da thuc la: ,Koef[i]:10:2);
end;
End;

Procedure Chuanhoa(Var Dt: Dathuc);

Var i: Byte;

Begin

While Dt.Koef[Dt.Deg]=0 do Dt.Deg:= Dt Deg-1;
End;
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Procedure Tlch(Dtl Dt2: Dathuc; Var Dt3: Dathuc)
Var i,j: Byte;
Begin
FillChar(Dt3,SizeOf(D13),0);
Dt3.Deg:=Dt1.Deg+Dt2.Deg;
For i:=0 to Dt1.Deg do

For j:=0 to Dt2.Deg do
Dt3.Koef{i+j]:=Dt3.Koef[i+j]+Dt | .Koef[i]* Dt2. Koef[j];
End:

BEGIN

Clrser; .

WriteIn('Nhap da thuc thu nhat: %
Nhapdathuc(Dt1);

Writeln('Nhap da thuc thu hai: );
Nhapdathuc(Dt2);
Tich(Dt1,Dt2,Dt3);

WriteIn('Tich cua hai da thuc la; *);
Vietdathuc(D13):

Readln:

END. .

5. Program P30505; {Chia hai da thuc}
Uses Crt; -
Type Dathuc = Record
Deg : Byvte;
Koef: Array [0..100] of Real;
End;
Var Dtl,Dt2,Dt3,Dt4: Dathuc;
N: Byte;

Procedure Nhapdathuc({Var Dt: Dathuc);
Var i: Byte;
Begin
FillChar(Dt,SizeOf(Dt), 0)
With Dt do
begin
Write('Cho bac cua da thuc: *); Readln(Deg)
For i:=Deg downto 0 do
begin
Write('Cho he so A[',i,"] cua da thuc: );
ReadIn(KoefTi}); '
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Iend; )
end;
End;

Procedure Vietdathuc(Dt: Dathuc);
" Vari: Byte;
Begin
With Dt do
begin
Writeln('Bac cua da thue la: " Deg),
For i:=Deg downto 0 do Writeln('He so A[',i,] cua da thuc la:
"Koefli]:10:2);
end;
End;

Procedure Chuanhoa(Var Dt: Dathuc);

Var i; Byte;

Begin

While (Dt.Deg > 0)and(Dt. Koef[Dt. Deg] =0) do Dt.Deg:=Dt.Deg-1;
End;

- Procedure Hieu(Dtl,Dt2: Dathuc; Var Dt3: Dathuc);
Var i: Byte:
Begin
Dt3.Deg=D12 Deg;
If Dt1.Deg > Dn2.Deg then Dt3.Deg:=Dtl.Deg;
For i:=0 to Dt3.Deg do Dt3.Koef]i]:=Dt1.Koef[i]-Dt2 Koef[i];
Chuanhoa(Dt3);
End;

Procedure thh(Dtl Dt2: Dathuc; Var Dt3: Dathuc)
Var 1,): Byte;
Begin
FillChar(Dt3,SizeOf( Dt3),0);
Dt3.Deg:=Dtl.Deg+Dt2.Deg;
For i:=0 to Dt1.Deg do
For j:=0 to D12.Deg do
Dt3 Koef[i+j]:=Dt3.Koefli+j]+Dt1.Koef[i]*Dt2.Koef]j]; .
End;

"Procedure Chia(Dt1,D12: Dathuc; Var Dt3,Dt4: Dathue);
Var Di,Dt5: Dathug; i,j: Byte;
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Begin
FlIlChar(Dt3 SizeOf(Dt3),0);
If Dtl.Deg < Dt2.Deg then
begin
Did:=Dt1;
Exit;
end;
Dt3. Deg =Dt1.Deg-Dt2 Deg;
Dt3.Koef[Dtl.Deg-Dt2.Deg):=Dt1. Koef[Dtl Deg)/Dt2.Koef[Dt2.Degl;
Tich(Dt3,Dt2,Dt);
Hieu(Dt!,Dt,Dt4);
For i-=Dt1.Deg-1 downto Dt2.Deg do -
If Dt4.Deg >=Dt2.Deg then
begin
Dt3.Koef[i-
Dt2.Deg]:=Dt4.Koef[ Dt4.Deg]/Dt2. Koef] Dt2.Deg];
Fillchar(Dt3,SizeOf{Dt5),0);
Dt5.Deg:=Dt4.Deg-Dt2.Deg;
Dt5.Koef] Dt5.Deg]:=Dt3.Koef] i-Dt2 Deg];
Tich{Dt5,Dt2,Dt);
Hieu(Dt4,Dt,Dt4);
end;

End,

BEGIN

Clrscr;

Writeln{'Nhap da thuc thu nhat: ');
Nhapdathuc(Dt1);

Writeln('Nhap da thuc thu hai: ');
Nhapdathuc(Dt2};
Chia(Dti,Dt2,Dt3,Dtd); Writeln;
Writeln(*Thuong cua hai da thuc la: ');
Vietdathuc(D13), Writeln;
Writeln('So du cua hai da thuc la: ');
Vietdathue(Dt4);

Readln;

END.

7. Program P30507;

{Tim nghiem huu ti cua da thuc bac 3 va phan tlch no thanh 2 thua so}
Uses Crt;

Type Dathuc = Record



,1.
s

Deg : Byte; .
Koef: Array [0.. 100] of Real;
End;
Var Dt,Dt] . Dt2: Dathuc;
X0: Real:
Cn: Boolean;

Procedure Nhapdathuc(Var Dt: Dathuc);

Var i: Byte;
Begin
FillChar(Dt.SizeOf(Dt),0);
With Dt do
- begin
Deg:=3;
For i:=Deg downto 0 do
begin
Write("Cho he so A[’;i,'] cua da thue: ")
ReadIn({Koeffi]);
end,
end;
End;

Function Tinhdathue(Dt: Dathuc; X: Real): Real;
Var i: Byte; Y: Real;
Begin
With Dt do
begin
Y:=Koef[Deg]:
For i:=Deg-1 downto OdoY: X*Y+Koeﬂ1]
end;
Tinhdathuc:=Y;
End;

Procedure Chuanhoa(Var Dt: Dathuc);

Var i: Byte;

Begin

While (Dt. Deg>0)and(Dt Koef[Dt.Deg]=0} do Dt.Deg: Dt Deg-1;
End;

Procedure Hieu(Dt1,Dt2: Dathuc; Var Dt3: Dathuc);

Vari: Byte;
Begin
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Dt3.Deg:=Dt2.Deg; ,

If Dtl.Deg > Dt2.Deg then Dt3.Deg:=Dt1 Deg;

For i:=0 to Dt3.Deg do Dt3.Koef[i]:=Dt1.Koef[i}-Dt2.Koef[i1;
Chuanhoa(Dt3); )

End;

Procedure Tich(Dt1,Dt2: Dathuc; Var Dt3: Dathuc);
Var i,j: Byte; : .
Begin _
FillChar(Dt3,SizeOf(Dt3),0);
Dt3.Deg:=Dt] .Deg+D1t2.Deg;
For 1:=0 to Dt1.Deg do

For j:=0 to Dt2.Deg do :
Dt3 Koef]i+j):=Dt3.Koefli+j]+Dt1 Koefli]*Dt2.Koef[}j;
End:

Procedure Chia(Dt1,Dt2: Dathuc; Var Dt3,Dt4; Dathuc);
Var Dt,Dt5: Dathuc; i,j: Byte:
Begin
FillChar(Dt3,8izeOf(D13),0);
If Dt1.Deg<Dt2.Deg Then
begin
Dt4:=Dt1;
Exit;
end:
Dt3.Deg:=Dt].Deg-Dt2.Deg; .
Dt3.K0ef[Dtl.Deg-Dt2.Deg]:=Dt1.Koef[DtI.Deg]IDtZ.Koef[DtZ.Deg];
Tich(Dt3,Dt2,Dt); '
Hieu(Dt1,Dt,Dt4);
For i:=Dtl.Deg-1 downto Dt2.Deg do
If Dt4.Deg >=Dt2.Deg then
begin
Dt3.Koef[i-Dt2.Deg]:=Dt4.Koef[Dt4.Deg];’DtZ.KoefIDtZ.Deg];
Fillchar(Dt5,SizeOf( Dt5),0):
Dt5.Deg:=Dt4 Deg-Dt2.Deg;
DtS.Koef[DtS.Deg]:!DIS.Koef[i-DtlDeg];
" Tich(Dt5,Dt2,Dt);
Hieu(Dt4,Dt,Dt4);

end;
End;

Procedure Tinkh;
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Var i,j: Byte;
Begin
While Dt.Koefl0]=0 do
begin :
For i:=0 to Dt.Deg-1 do Dt2.Koef[i]:=Dt2.Koef[i+1];
Dt2.Deg:=Dt.Deg-1;
X0:=0;
Cn:=True;
Exit;
end;
For i:=1 to Round(Dt.Koef[Dt.Deg]) do
If Round(Dt.Koef[Dt.Deg}) Mod i=0 then
For j:=1 to Round(Dt.Koef{0]) do
If Round(Dt.Koef[0]) Meod j=0 then

begin
X0:=j/1;
If Tinhdathuc(Dt,X0)=0 then
begin
Dt1.Deg:=1;
Dtl . Koef[!]:=1;
Dt1.Koef[0]:=-X0;
Chia(Dt,Dt1,Dt2,Dtl);
Cn:=True;
- Exit;
end;
X0:=-X0;
If Tinhdathuc(Dt,X0)=0 then
begin '
Dtl.Deg:=1;
Dtl Koef{1]:=1,
Dt1.Koef[0]:=-X0;
Chia(Dt,Dt1,Dt2,Dt1),
Cn:=True;
Exit;
end:
~ end;
End;
Procedure Vietdathuc(Dt: Dathuc);
Var i: Byte;
Begin
With Dt do
146
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begin : _
Writeln('Bac cua da thuc la: ',Deg):

For i=Deg downto 0 do Writeln('He so A[,i,] cué da thuc la:

L Koef[i]: 10:2);
end;
End,

BEGIN
Clrser;
Cn:=False;
Nhapdathuc(Dt);
Tinh;
If Cn then
begin _
Writeln('Nghiem cua da thuc la: ',X0:10:2);
Writeln("Thua so thu hai cua da thuc la: '):
Vietdathuc(Dt2);
end
Else Writeln('Da thuc vo nghiem.");
Readin;

" END.

9. Program P30509; {Tim nguyen ham cua mot da thuc cho truoc}
Uses Crt;
Type Dathuc = Record

Deg : Byte;
Koef: Array [0..100] of Real;
End;
Var Dt1,Dt2: Dathuc;
X: Real;
Procedure Nhapdathuc(Var Dt: Dathuc);
Var i: Byte;
Begin
With Dt do
begin

Write('Cho bac cua da thuc: '); Readin(Deg);
For i:= Deg downto 0 do '
begin '
Write('Cho he so A[\i,"] cua da thuc: );
Readln(Koef]i]);
end;
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end;
End;

Procedure Vietdathuc(Dt: Dathuc)
Var i: Byte;
Begin
With Dt do

begin )
Writeln('Bac cua da thuc la: ", Deg);

For i:= Deg downto 0 do Writeln('He so A[‘ i,'] cua da thuc la:

" Koetli]:10:2);

end;
End;

Procedure Tinh;
Var i; Byte;
Begin
- Dt2.Deg:= Dtl.Deg+1;
For i:= Dt1.Deg downto 0 do Dt2.Koef[i+1]:= Dtl Koef[i}/(i+1);
End; :

BEGIN

Clrser;
Nhapdathuc(Dtl);
Tinh;
Vietdathuc(DtZ);
Readln:

END.

11. Program P3051 1;
{Khao sat va ve do thi cua mot ham da thuc bac 4 - ham trung phuong}
Uses Crt,Graph;
Type Dathuc = Record
Deg : Byte;
Koef: Array {0..100] of Real;
End;
Var X0, YO, WX, WY, TX TY: Integer;
Dt: Dathuc;
N: Byte;
SX,FX.,DX: Real;

Procedure MhDohoa;
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Var ErrorCode,GraphDriver, GraphMode: Integer; Path: String;
Begin
Clrscr;
Path:= '";
Repeat

GraphDriver:=Detect;

InitGraph({GraphDriver,GraphMode, Path);

ErrorCode:=GraphResult;

If ErrorCode<>grOk then

begin
Writeln('Loi do hoa:'.GraphErrorMsg(ErrorCode));
If Errorcode=GrFilenotFound then
begin
Write('Go duong dan toi cac file BGI:");
ReadIn{Path);
end
Else
"~ begin
Readln;
Halt(1);
end; ‘
end: .

Until ErrorCode =GrOK;
SetColor(White);
X0:=GetMaxX Div 2; Y0:=GetMax¥ Div 2;
Moveto{X0,0); LineTo(X0,GetMaxY); -
Moveto(0,Y0); LineTo(GetMaxX,Y();
End; :

Procedure Docdulieu;

Begim

Write("Cho he so phong dai: '); Readln(N});
Write("Cho diem bat dau ve: "); ReadIn(SX);
Write('Cho diem ket thuc: Y); Readln(FX):
Write('Cho gla so X: ), ReadIn{DX);
End;

Procedure Chuanbi(X,Y: Real);
Begin

Y:=-Y; X:=X*N; Y:=Y*N;
X:=X+X0: Y:=Y+Y0,
Tx:=Round(X)}; Ty:=Round(Y);
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End;

Procedure Diden(X,Y: Real};

Begin

Chuanbi(X,Y};
Moveto(Tx, Ty);

End;

Procedure Veden(X.Y: Real),
Begin

Chuanbi(X,Y);
LineTo(Tx,Ty);

End;

Procedure Chiatruc;
Var i integer;
Begm
For i:=~(Y0 DIV N)to (Y0 DivN) do
begin
MoveTo(X0-3,YO+(i-1)*N);
LineTo(X0+3,Y0+(i-1)*N);
end;
For i:=-(X0 Div N) to (X0 Div N) do
begin
MoveTo(X0+(i-1)*N,Y0-3);
LineTo(X0+(i-1)*N,Y(+3);
end;
End;

Procedure Nhapdathuc(Var Dt: Dathuc);
Var i: Byte;

Begin

FillChar(Dt,SizeOf(Dt),0);

Dt.Deg:=4;

With Dt do

‘begin
For 1:=2 downto 0 do
begin

Readin(Koef[i*2]);

end;
end;
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End;
Procedure Dacham(Dt1: Dathuc; Var Di2: Dathuc);
Var i: Byte;
Begin
Dt2, Deg =Dt1.Deg-1;
For i:=Dt1.Deg downto 1 do Dt2.Koef]i- 1] =Dt Koefli]*i;
End,
Procedure Vietdathue(Dt: Dathuc);
Var i: Byte;
Begin
With Dt do
begin
Writeln('Bac cua da thuc la: Deg),
For i:=Deg downto 0 do erteln('He so A[',i,'] cua da thuc la:
rxoef[r] 10:2);
end;
End;

Procedure Ptb2(A,B,C: Real; Var Delta,X1,X2: Real);
Begin

Delta:=Sqr(B)-4*A*C;

If Delta<0 then Exit;

X1:=(-B+Sqrt(Delta))/(2*A);
X2:=(-B-Sqrt(Delta))/(2*A);

End;
Function Tinhdathuc(Dt: Dathuc; X: Real): Real:
Var i: Byte; Y: Real;

Begin
With Dt do

begin

Y:=Koef[Deg];
For i:=Deg-1 downto 0 do Y:=X*Y+Koef]i];

end;
Tinhdathue: —Y
End,

Procedure Trinhbay; '
Var X1,X2,Delta: Real; Dt1: Dathuc;
Begin

Daocham(Dt,Dt1);

Writeln('Dao ham cua da thuc la: *);
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Vietdatlac(Dt!),
Ptb2(Dt.Koef}4],Dt.Koef]2],Di.Koef[0],Delta, X 1,X2);
If Delta >=0 then
begin : : _
Writeln("Ham so co cac nghiem la: ");
If X1>=0 then
Write(Sqri(X1),.,-Sqri(X 1)); :
If X2>=0 then Writeln(Sqrt(X2),',",-Sqrt(X2));

end, : _
PtB2(Dti.Koef[3],Dtt.Koef{2],Dt1.Koef[1],Delta, X 1,X2); .
WriteIn('Do thi co cac cuc tri tai:'");
Writeln(0,',", Tinhdathuc(Dt,0});
If Delta>0 then :

begin :

Writeln(X1,',", Tinhdathuc(Dt, X I));
Writeln(X2,",", Tinhdathuc(Dt,X2));

end; .
Write('Whan Enter de tiep tuc..");
Readln;
End,;

Procedure Ve;
Begin
Diden(SX,Tinhdathuc(Dt,SX));
While SX<FX Do
begin
SX:=8X+DX;
Veden(SX, Tinhdathue(Dt,SX));
end; '
End;.

BEGIN

Clrscr;

Nhapdathuc{Dt);

Trinhbay; -

Docdulieu;

Mhdohoa;

Chiatruc;

Ve:

Readln;

CloseGraph; |
END, .
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13. Program P30513; '
- {Tim da thuc bac thap nhat Ja BSC cua hai da thuc da cho }
UsesCrt; -

Type Dathuc = Record

Deg : Byte;

Koef: Array [0..100] of Real;

End; :

Var Dtl,Dt2,Dt3: Dathuc;

Procedure Nhapdathuc(Var Dt: Dathuc};
Var i: Byte;
Begin
FillChar(Dt,SizeOf(Dt},0);
With Dt do -
begin
Wnte( Cho bac cua da thuc: % Readln(Deg);
For i:=Deg downto 0 do
begin
Write("Cho he so A[',i,'] cua da thuc: ');
ReadIn(Koef[i]);
end;
end;
End;

Procedure Vietdathuc(Dt: Dathuc);
Var i: Byte,;
Begin
With Dt do
begin
Writeln(’Bac cua da thuc la: ', Deg);
For i:=Deg downto 0 do Writeln('He so A[',i,'] cua da thuc la:
L Koef[i}:10:2); '
end;
End;

Procedure Chuanhoa(Var Dt: Dathuc);

Var i: Byte;

Begin

While (Dt.Deg>0)and(Dt. K oef[Dt. Deg] 0) do Dt.Deg:=Dt.Deg-1;
End,;
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Procedure Hieu(Dtl,Dt2: Dathuc; Var Dt3: Dathuc);

Var i Byte;

Begin

Dt3.Deg:=Dt2.Deg;

If Dt1.Deg>Dt2.Deg then Dt3.Deg:=Dt1.Deg;

For i:=0 to Dt3.Deg do Dt3.Koef[1]:=Dt1.Koefli]- Dt2. Koeffi}:
Chuanhoa{Dt3);

End;

Procedure Tich(Dt1,Dt2: Dathuc; Var Dt3: Dathuc);
Var i,j: Byte;
Begin
FillChar(Dt3,SizeOf{Dt3),0);
D1t3.Deg:=Dt].Deg+Dt2. Deg;
For iz=0 to Dtl .Deg do.
For j:=0 to Dt2.Deg do
D13 Koef[i+j]:=Dt3.Koef[i+j]+Dt1.Koefli]*Dt2.Koef[j];
End;

Procedure Chia{Dt1,Dt2: Dathuc; Var D13,Dt4: Dathuc);
Var Dt,Dt5: Dathue; i,j: Byte;
Begin
FiliChar(Dt3,Size Of(Dt3),0);
If Dtl.Deg<Dt2.Deg then
begin _
Dtd:=Dt1;
Exit;
end;
Dt3.Deg:=Dtl.Deg-In2.Deg;
Dt3.Koef[ Dt1.Deg-Dt2.Deg):=Dt1.Koef[Dt1. Deg]f’DtZ KoeflDt2.Deg];
Tich(Dt3,Dt2,Dt);
Hieu(Dt1,Dt,Dt4);
For i:=Dtl.Deg-1 downto Dt2.Deg do
If Dt4.Deg>=Dt2.Deg then
begin
Dt3.Koefi- _
Dt2.Deg]:=Dt4. Koef[Dt4.Degl/Dt2.Koef[ Dt2.Deg};
Fillchar(Dt5,8izeOf(D15),0);
Dit5.Deg:=Dt4.Deg-Dt2.Deg;
Dt5.Koef[ Dt5.Deg]:=Dt3.Koef[i-Dt2.Deg];
Tich{Dt5,Dt2,Dt);
Hieu(Dt4,Dt,Dt4);
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end;
End;

Procedure USC(Dt1,Dt2: Dathuc; Var Dt3: Dathuc);

Var Dt: Dathuc;
Begin
If Dt1.Deg<Dt2.Deg then
begin Dt:=Dtl; Dt1:=Dt2; D12:=Dt; end;
Chia(Dt1,Dt2, Dt ,Dt);
While (Dt.Deg>0)or(Dt. Koef[O] <> 0) do
begin
Dt:=Dt1; Dt1:=Dt2; D12:=Dt;
Chia(D11,Dt2,Dt1,Dt);
end;
Dt3:=Dt2,
End;

Procedure BSC(Dt1,Dt2: Dathuc; Var Dt3; Dathuc);

Var Dt,Dtu: Dathuc;
Begin
USC(DTI1,DT2,Dtu);
Chia{(DT1,Dtu,Dt,Dt1);
Tich(Dt,Dt2, Di3);
End;

BEGIN

Clrscr;

Writeln('Nhap da thuc thu nhat: *);
Nhapdathuc(Dt1);

Writeln(Nhap da thuc thu hai: *);
Nhapdathuc(Dt2);
BSC(DT1,DT2,DT3);

Writeln('Boi so chung cua hai da thuc 1a: *);
Vietdathuc(Dt3);

Readin;

END.

15. Program P30515; {Tinh dien tich}
Uses Crt;
Type Dathuc = Record

Deg : Byte;

Koef: Array [0..100] of Real:
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End;
Var A,B,S: Real;
Dt: Dathuc;

N: Byte;

Procedure Nhapdathuc{Var Dt: Dathuc);
Var i Byte;
Begin
With Dt do
begin "
erte( Cho bac cua da thuc: '); Readln(Deg)
For i:=Deg downto 0 d6
begin
Write("Cho he so Al',i,'] cua da thuc:');
Readin{KoefTil);
end;
end;
End,;

Function Tinhdathuc(Dt: Dathuc; X: Real): Real;
Var it Byte; Y: Real;
Begin
With Dt do !
begin '
Y :=Koef[Deg];
For i:=Deg-1 downto 0 do Y:=X*Y+Koefi];
end;
Tinhdathuc:=Y;
End;

Procedure Tinh;
Var C,C1,C2: Rea} i: Byte;

Begin
S:=0; Cl1:=A; C:=(B-A)yN; C2:=C1+(_;
Fori:=1to N do

begin

S:=5+C*(Tinhdathuc{Dt,C! )+Tlnhdathuc(Dt,C2)).f2
Cl:=C2; C2:= CI1+C;
end;
End,;

BEGIN
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Clrscr; , _
Nhapdathuc(Dt);

Write('Nhap so A: ');
Readln(A);

Write('Nhap so B: ");
Readin(B);

Write('Nhap do chinh xac N: ");
ReadIn{N);

Tinh;

Writeln('Dien tich [a; ',S:10:2);
Readln; '

END.

17. Program P30517; {Tinh he so da thuc}
Uses Crt; ‘
Type Dathuc = Record
Deg : Byte;
Koef: Array [0..100] of Real;
End;
Var Dt,Dt1,D12,Dt3: Dathuc;
N: Byte;

Procedure Vietdathue(Dt: Dathuc);
Var i: Byte; :
Begin
With Dt do
begin
Writeln('Bac cua da thuc la: *,Deg);

For i:=Deg downto 0 do Writeln('He so A[,i,] cua da thuc la:

" Koefli]:10:2);
end:
End,

Procedure Chuanhoa(Var Dt; Dathuc);

Var i; Byte;

Begin

While Dt.Koef] Dt.Deg]=0 do Dt.Deg:=Dt.Deg-1;
End;

Procedure Hieu(Dt1,Dt2: Dathue; Var Dt3: Dathuc);
Var i: Byte;
Begin
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Dt3.Deg:=Dt2.Deg;
If Dt1.Deg>Dt2.Deg then Dt3.Deg:=Dtl.Deg;

" For i:=0 to Dt3.Deg do Dt3 Koef[i]:=Dt1.Koef[i]-Dt2.Koefli];
Chuanhoa(Dt3); .

End;

Procedure Tich(Dt1,Dt2: Dathuc; Var Dt3: Dathuc);
Var i,j: Byte;

Begin

FillChar(Dt3,3izeOf(Dt3),0);
Dt3.Deg:=Dtl.Deg+Dt2.Deg;

For i:=0 to Dt1.Deg do

For j:=0 to Dt2.Deg do

Dt3 Koef[i+j}:=Dt3.Koef]i+j]+Dt1.Koef[i]*Dt2 Koef[j];
End;

Procedure Tinh;
Var i: Byte;
Begin
Dt1.Deg:=0; Dtl.Koef[0]:=1;
Dt2.Deg:=1; Dt2.Koef[1]:=1;
D12 Koef[01:=0;
Dt.Deg:=1; :
Dt.Koef[0):=0; Dt.Koef[1]:=2;
I N=0 then Dt3:=D1l
Else Dt3:=Dt2;
Fori:=2 to N do
begin
Tich(Dt,Dt2,Dt3);
Hieu(Dt3,Dt1,Dt3);
Dt1:=Dt2; Dt2:=Dt3;
end;
End;

BEGIN
Clrscr;

- Write{'Nhap so N: ');
ReadIn(N);
Tinh;
Vietdathue(Dt3);
Readln;
END.
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19. Program P30519; {Tinh he so da thuc Chebushev}
Uses Crt; :
Type Dathuc = Record
Deg : Byte;
Koef: Array [0..100] of Real;
End;
Var Dt]1,Dt2,Dt3: Dathuc;
N: Byte;

Procedure Vietdathuc(Dt: Dathuc);
Var 1: Byte;
Begin
With Dt do
begin
Writeln('Bac cua da thuc la: ',Deg);

For i:=Deg downto 0 do Writeln("He so A[',i,"] cua da thuc la:

"Koefli]:10:2};
end;
End;

Procedure Chuanhoa(Var Dt: Dathuc);

Var 11 Byte;

Begin

While Dt. Koef[Dt.Deg] =0 do Dt.Deg:=Dt.Deg-1;
End;

Procedure Hieu(Dt1,Dt2: Dathue; Var Dt3: Dathuc);

Var 1: Byte;

Begin

Dt3.Deg:=Dt2 Deg;

If Dtl.Deg>Dt2.Deg then Dt3.Deg:=Dti.Deg;

For i:=0 to Dt3.Deg do Dt3.Koef[i]:=Dt] Koefli]-Dt2.Koef]i];
Chuanhoa(Dt3); :

End; : '

Procedure Tich(Dt1,Dt2: Dathuc; Var Dt3: Dathuc});
Var i,j: Byte;

Begin

FillChar(Dt3,SizeOf{ Dt3),0);
Dt3.Deg:=Dt1.Deg+Dt2 Deg;

For i:=0 to Dt1.Deg do
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For j==0 to Dt2.Deg do

Dt3.Koef[i+j):=Dt3 . Koefli+j]+Dtl.Koefi]*Dt2

End;

Procedure Tinh;

Var i: Byte; Dt: Dathuc;
Begin

Dti.Deg:=0; Dti.Koef[0]:=1;
Dt2.Deg:=1; D2 Koef[1]:=1;

Dt2 Koef[0]:=0;, . _
Dt.Deg:=1; Dt.Koef[1]:=2;
Dt.Koef[0}:=0;
If N=0 then Dt3:=Dtl;
[f N=1 then Dt3:=Dt2;
Fori:=2to N do

begin '
Tich(Dt,Dt2,Dt);
Hieu(Dt.Dt1,Dt3);
Dt1:=Dt2; Dt2:=I13;

end; '

End;
BEGIN
Clrser;
Write("Cho so N: %;
ReadIn(N); -
Tinh;
Vietdathuc(Dt3);
Readln;
END.
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Bai 6. Bién d8i ma tran

1. Program P30601; {Hop cua hai ma tran nhi phan}
Uses Crt;
Const fi='Mt.inp';
fol="hop.out",;
max=100;
Var A,B,H: Ama.y [1..max,1. max] of byte;
F: Text; .
in,n : Byte;

Procedure Nhap;
Var i j: byte;
Begin
Assign(F,fi); Reset(f),
ReadIn(f,m,n);
Fori:=1 tomdo
begin
For j:=1 to n do Read(F,A[i,j]);
ReadIn(F);
end;
For iz=1 tom do
begin
For j:=1 to n do Read(F,B[ij]);
Readln(F);
end;
Close();

End;

Procedure Hop;
Vari,: byte;
Begin
Fori=ltomdo .
For j:=1 to n do H[i,j):=a[i,j} or B[IJ]
End;

Procedure Xuly;
Begin

Hop;
End;

11wm
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Procedure Ketqua,
Var i,): byte;
Begin
Assign(F,fol); Rewrite(f),
Fori:=1 to m do
begin
For j:=1 to n do Write(f,h[i ], ");
Writeln(D); '
end;
Readln;
Close(f);
End,

BEGIN
Clrscr;
Nhap;
Xuly;
Ketqua;

END.

3. Program P30603; {Tich logic cua hai ma tran}
Uses Crt; _
Const fi=Mt3.inp";
fo="M1t3.out";
max=100;
Var A,B,C: Array [1..max,1..max]} of byte;
f: Text;
m,nk: Byte;

Procedure Nhap;

Var i,j: byte;

Begin

Assign(f,fi); Reset(f)

ReadIn(f,m,k,n);

Fori:=1 tom do
begin

For j:=1 to k do Read(f,afi,j]);
Readin(f);

end;
For i:=l to k do
begin
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~ For j:=1 to n do Read(f,B[ij]);
ReadIn{f);

end;
Close();
End;

Procedure Xuly;

Var 1,j,t,p: byte;
Begin .
For i;=1 to m do

Forj:=1 tondo

begin '

p:=a[i,1] and b[1,j];
qu_t:=2 to k do p:=p or (a[i,t] and bitj]);
c[ij]:=p;
end;
End;

Procedure Ketqua;
Var i,j: byte;
Begin
Assign(f,fo); Rewrite(f);
Fori=1tom do
begin

For j:=1 to n do Write(f,c[ij],’ ";
Writeln(f);

end;
Close(f);
End;

BEGIN
Clrscr;
Nhap;
Kuly;
Ketqua;

END.
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5. Program P30605; {Cac phep toan voi ma tran}
Uses Crt;
Const max=100;
fil="chuyenvi.inp";
fi2="tong.inp";
fi3='tich.inp";
fol="chuyenvi.out';
fo2="tong.out’;
fo3="tich.out";
Var AB,C: Array [1..max,!..max] of integer;
m,n.k: Byte; -
F : Text;

~ Procedure Chuyenvi;
Var ij: byte;
Begin
Assign(f,fi1); Reset(f);
Readln(f,m,n);
Forir=1 tom do
begin

For j:=1 to n do Read(f,a[i,j]);
ReadIn(f);

end;
Close(f); :
Assign(f,fol); Rewrite(f);
Fori==1tondo
begin
For j:==1 to m do Write(f,a[j,i],'"):
WriteIn(f);

end:
- Close(f);
End;

Procedure Tong;

Var ij: byte;

Begin
Assign(f,fi2); Reset(f):
Readin(f,m,n); -
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For i;=1 to mdo
begin
For j:=1 to n do Read(f,a[i,j]);
ReadIn(f); '
end;

2

For i:=1 to m do
begin
For j:==1 to n do Read(£f,b[i,j1);
Readin(f);
end;
Close(f);
Assign(f,fo2); Rewrite(f);
For i:=1 to m do
begin
For j:==1 to n do Write(f,a[i,j]+b[i,j],” )
Writeln(f);
end;

Close(f);
End;

Procedure Tich;
Var i,j,t: byte; gt longint;
Begin
Assign(f.fi3); Reset(f);
ReadIn(f,m,k,n};
Fori:=1tomdo
begin
For j:==1 to k do Read(f,a[i.j])
Readln(f);

end;
Fori=ltokdo
begin :
For j:=1 to n do Read(f,b[i,j});
ReadIn(f);
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end;
Close(f); :
Assign(f,fo3); Rewrite(f);
"~ Fori:=1 tomdo
Forj:==1tondo
begin
gt:=0;
For t:=1 to k do gt:=gt+a[i,t}*b[t,j];
cfij]:=gt;
end;
For i:=1 tom do
begin

For j:=1 to n do Write(f,c[i,j],' ');
Writeln(f);

end;
Close(f),
End;

Procedure Xuly;

Begin
Chuyenvi;
Tong;
Tich;

End;

BEGIN
Clrscr;
Xuly;

END.

7. Program P30607; {Tinh dinh thuc bang hoan vi}
Uses Crt;

Const fi ="P30607.inp" .

. Var a:array [1..20,1..20] of real;

b,dx: array [1..20] of byte;

det : real;

n : byte;

Procedure Input;

Var f: text; i,): byte;
Begin
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Assign(f,fi); Reset(f);’
Readin(f,n);
Fori=l tondo

begin

For j:=1 to n do Read(f,a[i,j]);

Readin(f);-

end,
Close(f);
End;

. Function Dau: integer;
Var d,i j,count: integer;
Begin

count:=0;
Fori:=1ton-1do

For j:=i+1 to n do If b[i]>b[j] then inc(count);
If (count mod 2)=0 then dau:=1 Else dau:=-1;

End;

Procedure Tinh(dem: byte),
Var i: byte; t: real;
Begin
If dem>n then
begin
t:=1;
For i;=1 ton do
begin
Write(b[i],' )
t:=t*a[i,b[i]};
end;
det:=det+dau*t;
Writeln;
Exit;
end;
For i:=l ton'do
If dx[i]=0 then
begin
dx[i]:=1;
b[dem]:=i;
tinh(dem+1);
dx[i]:=0;
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end;
End;

BEGIN

Clrser; -
Input;
Fillchar(dx,Sizeof{dx),0);
det:=0;
Tinh(1); _
Write(det):
Readin;
END.

9. {$A+,B- D+,E+F-,G- I+ L+N-,0-,P- Q- R+,S+,T- V+X+}
{$M 16384,0,655360}
Program P30609; {Ma tran nghich dao}
Uses Crt;
Const max=10;
fi = 'hept.Inp";
fo = hept.Out’;
Type mang = array [1..max,1..max] of real;
Var A,B,C: mang;
hs,D: Array [1..max) of real;
n: byte; '
f: Text;
gt : real; ' . : .

Procedure Nhap;
Var i,j: byte;
Begin
Assign(f,f1); Reset(f);
ReadIn(f,N);
Fori:=1 tondo
begin

For j:=1 to n do Read(f,a[ij]);
ReadIn(f);

end;
For i:=1 to n do Read(f,hs{i});
Close(1);
End,;
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Procedure Bo(kt: byte; Var x: : mang; 2,y: byte);
Var i,j: byte;
Begin
Eor i:=1 to kt do
For j:=y to kt-1 do X[ig]:=X[ij+1];
For =z to kt-1 do
For j:=1 to kt-1 do X[ij}:=X[i+1j];
End;

Function Det(x: byte; bt: mang; p,q: byte): real;
Var i: byte; gtl,gt2: real;
Begin
If (p<>0) then bo(x+1,bt,p,q);
If x=1 then
begin
det:=bt[1,1];
exit;
end;
Fori:=]tox do
begin
gtl:=0; gt2:=

If i mod 2=1 then gt1:=B[1,i]*det(x-1,Bt,

Else gt2:=-Bt{ 1,i]*det(x-1, Bt,l i);
gt:=gt+gti+gt2;
end,

det:=gt;
End;

Procedure Lam;
Var i,j: byte; g t: real;
Begin
. Assign(f,fo); Rewrite(f);
C:=A; gt:=0;
g:=det(n,C,0,0),
If g=0 then
begin
Writeln(f,'Khong kha nghich’);
Close(f);
Halt;
end;
Fori=1tondo
For j:=l ton do

L,i)
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t:='dei(n-1,C,j,i);

If i+j mod 2=0 then B[i,j]:=t/g

Else B[i,j]:=-1*t/g;
end;
Close(f),
End;

Procedure Nhan;
. Var i,j,t: byte;
Begin
Assign(f,fo); Reset(f);
While not Eof(f) do
begin
- Fori=ltondo

gt:=0,

For t:=1 to n do gt:=gt+Bti,t]*hs[t];

D[i]:=gt;
end;
Fori=1tondo

begin

Forj:=1 1o | do Write(f,D[i},'";

Writeln(f);

end
end,
End;

K'Y

Procedure Xuly;
Begin

Lam;

Nhait;
End;

Procedure Ketqua;

Var 1,): byte;

Begin
Assign(f fo); Reset(f);
While not Eof{(f) do
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-For i=ltondo
begin

For j:=1 to n do Write(f,b[i,j]:10:5,'");
WriteIn(f); |

end;
Close(D);
End;
BEGIN
Clrscr;
Nhap;
Xuly;
Ketqua;
END. .

13. Program P30613; {Tinh A"2}
Uses Crt;
Const max=50;
fi='nhanMT .Inp’;
fo="NhanMt.Out";
Var A,B,C: Array [1..Max,]..max] of Longint;
N,Mu : Byte;
f: Text;

Procedure Nhap;

Var i,j: byte;

Begin .
Assign(f,fi); Reset(f);
ReadIn(f;N,Mu);
Fori:=1to N do

begin

For j:=1 to N do Read(f,A[i,j]);
ReadIn(f);
end;

Close(f);
End;

Procedure Xuly;
Var bac.i,j,k: byte; gt: longint;
Begin

bac:=1; C:=a;
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While 2*bac<mu do
begin
B:=A;
Fori:=1tondo
For j:=1tondo
begin
Gt:=0;
For k:=1 to n do gt:=gt+B[i,k]*b(k,j);
Afij]=gt;
end;

_ bac:=2*bac;
end;
While bac<mu do
begin
: B:=A;
Fori=1tondo
Forj:=l tondo
begin
Gt:=0; _
For k:=1 to n do gt:=gt+B[i.k]*C[k,};
Afij]=gt;
end;
bac:=bac+1;
end;
End;

Procedure Ketqua;
Var i j: byte;
Begin
Assign(f,fo); Rewrite(f);
Fori:=1tondo
" begin :
For j:=1 to n do Write(f,A[ij],'");
Writeln(f);

end;
Close(f),
End;

BEGIN .
Clrscr;
Nhap;
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Xuly;
Ketqua;
END.,

{

Vidy Input:

37

123

231

312

Vi du Output;
9328593312 93339
93312 9333993285
933399328593312}

15. Xem bai 13 (P30613).

17. {$A+,B—,D+,E+,F-,G-,I+,L+,N-,O-,P—,Q-,R+,S+,T-,V+,X+,Y+}
{$M 16384,0,655360}
Program P30617; {Kiem tra ma tran co kha nghich hay khong}
Uses Crt;
Const max=100:
Fi ='bdmt.Inp";
Fo ='Checkkn.Qut";
Var A : Array [1..max,1..max+1] of real;
X : Array [1..max] of real;
n : byte;
f.fl1: Text;

Procedure Nhap;

Var i,j: byte;

Begin :
Assign(f,fi); Reset(f);
ReadIn(f,N);
Fori:=1tondo

begin

For j:=1 to n do Read(f,a[i,j});
ReadIn(f);

end;
Close(f);
End;
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Procedure Ketthuc;

Begin
Assign(fl,fo); Rewrite(f1); .
Writeln(f1,'Khong kha nghich’);
Close(f1);

End;

Function Tim(x: byte): byte;
Var i: byte;
Begin
tim:= 0;
For i:=x+1 tonde
If afi,x]<>0 then begin Tlm =i; exit; end,
End;

Procedure Bdes1h(j,y: byte);
Var i: byte; tg: real;
Begm
For i:=1 to n+1 do
begin
tg:=a[j,il
a[j,i]:=aly,il;
aly,il:=tg;
end;
End;

Procedure Bdcs3h(y,j: byte; nho: real);
Var i: byte,; '
Begln

Fori:=1 to N+1 do Aly.i}: a[y i]-nho*alfj.i];
End;

Procedure Bdcs2h(x: byte; nho: real)
Var it byte;
Begin

For i:=1 to n do A{x,i]:=alx,i]*nho;
End;

Procedure Khu_lanl;
Var i,j: byte; nho: real;
Begin

For i:=1 tondo
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begin
If a[1,i]=0 then
begin
Ji=tim(i);
If j<--0 then Bdes1h(i,j)
Else begin Ketthuc; Halt; end;
end; ‘ '
" Bdes2H(i, 1/a[i,i]);
For j:=it+1 to n do Bdcs3H(j,i,a[j,i]);
end;
End;

Procedure Khu_lan2;
Var i,j: byte;
Begin
Fori:=1toN-Ido
For j:=i+1 to n do bdes3h(i,j,afij1);
End;

Procedure Xuly;

Begin
Khu lanl;
Khu lanZ;
Assign(f1,fo); Rewrite(f1);
Writeln{f1,'kha nghich’);
Close(f1):

End;

BEGIN
Clrser;
Nhap:
Xuly:

END.

19. {$A+,B-,D+, E+ F-,G- 1+, L+N-,0-,P-,Q-R+,8+T- V+ X+Y+}
{$M 16384,0 655360}
Program P30619; {Tim Ma tran nguoc}
Uses Crt;
Const . max=20;
Fi="bdmt. Inp';

Var AB: Array [l..max,]. max+1] of real;

X : Array [1..max] of real;
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n : byte;
- f: Text;

Procedure Nhap;
Var i j: byte;
Begin
Assign(f,fi); Reset(f);
Readln(f,n);
Fori=ltondo
begin
- For j:==1 to n do Read(f,a[i,j]);
ReadIn(f);
end;
Close(t),
For i:=1 ton do

For j:=1 to n do If i= then B[l,J]“—l Else B[i.j]:=0;
End;

Procedure Xuat;
Var i,j: byte;
Begin
Fori:=1 tondo
begin
For j:=1 to n do Write(ali,j]:8:2); Write("");
For j:=1 to n do Write(b[i,j]:8:2); Writeln;
end; .
Readln;
End;

Procedure Ketthuc;
Begin

Writeln('Khong co ma tran nghich dao!");
End,

*Function Tim(x: byte): byte;
Var i: byte;
Begin
Tim:=0;
For i:=x+1 ton do
If afi,x]<>0 then begin Tim:= i; exit; end;
End;
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Procedure Bdcsih(j,y: byte)
Var i: byte; tg: real;
Begin
Fori:=1to n+l do
begin
tg:=a[j,il;
afjil:=aly,il;
afy,i]-=tg;
end;
Fori==1 ton+l do
begin
tg:=b[j,i];
blj,iT:=blyl;
bly,i]:=tg;
end;
erteln( BDCS1 H ', y);
Xuat;
End,;

Procedure Bdcs3h(y,j: byte; nho: real);
Var i: byte;
Begin

For iz=1 to N+1 do Aly,i}:=afy,i]-nho*al[j,i];
For iz=1 to N+1 do b[y,i]:=b[y,i}-nho*b{j.i];

~ Writeln('BDCS3 Hy,' -, nho:10:2 ,"*,j);
Xuat
End;

Procedure BdesZh(x: byte; nho: real);

Var i; byte;

Begin
For i:=1 to n do A[x,i}:=a[x,i]*nho;
For i:=1 to n do b[x,i]:=b[x,i]*nho;
WriteIn('BDCS2 H ', X, ,nho:10:2);
Xuat;

End;

Procedure Khu lanl;
Var i,j: byte; nho: real;
Begin

Fori=1tondo

12 LAP TRINHPASCAL A
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‘begin
If a[i,i]=0 then
© begin
jo=tim(i);
[fj<>0 then Bdcs1h(i,})
-Else begin Ketthue: Halt; end;
end;
Bdes2H(i, 1/ali,i]);
For j:=i+1 to n do Bdes3H(j,i,a(j,i]);
end;
End;

Procedure Khu_lan2;
Var i,j: byte;
Begin '
For i:==1 to N-1 do
For j:=i+1 to n do bdcth(l,J a[l,_]])
End;

Procedure Xuly;
Begin
Khu_lanl;
Khu_lan2;
End;

BEGIN
Clrser;
Nhap;
Xuat;
Xuly;

END.
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Bii 7. S0 ngiiu nhién. Tinh xAp xi gia tri s6

1. Program P30701; {Glal xap xi phuong trinh}

Uses Crt;
Var a,b,x,ex,fa,fb,fx: real:

Function f(x: real): real;
Begin

fi=x*x ¥ xHx*x+x+1;
End;

BEGIN

Clrscr;
ex:=0.0001, a:=-5; b:=5;
Repeat
x:=(a+b)/2;
fa:=f(a); fb:=f(b}); fx:=f(x);
if fa*{x>0 then a:=x

Else If fb*fx>0 then b:=x;

Until abs(fx)<ex;
Writeln(x:0:4);
Readln;

END.

3. Program P30703; {Giai xap xi phuong trinh}

Uses Crt;
Var a,b.x,ex,fa,fb,fx: real;

Function f{x: real): real;
Begin

fr=x*x-sin{5*x)};
End;

BEGIN

Clrscr;
ex:=0.01; a:=0.5; b:=0.6;
Repeat

x:=(atb)/2;

fa:=f(a); fb:=f(b); fx:=f(x);
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If fa*fx>0 then a:=x
Else If fb*fx>0 then b:=x; . -
Until abs(fx)<ex; '
Writeln(x:0:2);
ReadIn;
END.

5. Program P30705; {Giai xap xi phuong trinh}
Uses Crt;
Var x0,x: real;

Function f(x: real): real;
Begin
fExFxFx-2EN -3
End;
Function df(x: real): real;
Begin

dfi=3*x*x-4*x-+1;
End;

BEGIN
Clrscr;
x0:=2.2;
Repeat
x0:=x; _
X =x-fxydfix);
Until Abs(x-x0)<0.0001;
Write(x:0:4),
Readln;
END.

11. Program P30711; {Tinh tich phan}
Uses Crt;
Var a,b: real:

Function f{x: real): real;
Begin

f-=3;
End;

Function Inter1(a,b: real; n: longint): real;
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Var h,t: real; i: longint;
Begin
h:=(b-a)/n;
t:=0;
For i:=0 to n do t:=t+f{a+i*h+h/2);
interl:=t*h; . .
End;

Function Inter(a.b: real); real;
Var n0,i: longint: e,t,t1: real;
Begin
e;=0.001;
n0:=10;
t:=interl{a,b,n0);
i=1;
Repeat
tl=t;
t:=inter1(a,b,2*i*n0);
Inc(i);
Until abs(t-t1)<e;
inter:=t; -
End;

BEGIN
Clrscr;
Write(" A = "):Readin(a);
Write(' B = ");Readln(b);
Write(inter(a,b):0:10);
Readin;

END.

19. Program P30719; { Sinh day so thap phan ngau nhien}

Uses Crt;
Var k,i: word;
s : String;

BEGIN

Clrser; .
Write(’ Nhap K: "); Readin(k);

5:=";
Randomize;
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For i:=1 to k do s:=s+chr{random(9)+49);
Write(s);
Read]In:

END.

21. Program P30721;
{Sinh day so ngau nhien phan bo deu cua (0,1.2,3,4,5,6,7,8,9)}
Uses Crt;
- Const a: array [1..10] of integer = (0,1,2 3,4,5,6,7.8,9);
Var v,i: integer;
x: real:
p,ii: array {0..10] of real;

BEGIN
Clrscr;
it[0]:=0;
For i:=1to 10 do
begin
pli]=1/10;
i[1]:=ii[i-1]+1/10;
end;
Repeat
x:=random,
For i:=1 to 10 do If (x>—1|[1 in and (x<ii[i}) thep v:=a[i];
Write(v);
Until Keypressed;
END.
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Bai 8. Xi li van ban

1. Program P30801;

{Liet ke chu cai co trong file dung mot lan theo thu tu}

Uses Crt;
Const MN = 255;
fn ="P30802.inp",
gn = 'P30802.out’;
Type mangl = array [0..255] of integer;
Var a :mangl;
f.g: text;

Procedure Doc;
Var c: char;
Begin
Assign(f,fn); Reset(f);
FillChar(a,SizeOf(a),0);
While not Eof(f) do
begin _
- While not Eoln(f) do
begin
. Read(f,c); c:=UpCase(c),
Inc(aford{c)]);
end; -
ReadIn(f);
end;
Close(f);
End;

Procedure Viet;
Var i: integer;

Begin

Assign(g,gn); Rewrite(g);

For i:=0 to 255 do :

If chr(i) in ['a'..'2'A"..'Z'] the
If a[i]=1 then Writeln(g,chr(i));

Close(g);

End;

BEGIN
Clrser;
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Doc; -
Viet,
END.

3. Program P30803;
Uses Cr,
Const MN = 255;

fn ='P30803.inp";

gn = 'P30803.out’;
Type mangl = array [0..255] of integer;
Var a :mangl;

f,g: text;

Procedure Doc;
Var ¢: char;
Begin
Assign(f,fn); Reset(f);
FillChar(a,SizeOf(a),0);
While not Eof(f) do
begin _
While not Eoln(f) do
begin
Read(f,c); c:=UpCase(c);
Inc(a[ord(c)]);
end;
ReadIn{f);
end,
Close(f);
End;

Procedure Viet;

Var i,tong: integer;

Begin

Assign(g,gn); Rewrite(g);
Tong:=(; :

For 1:=0 to 255 do

If chr(i) in {'2’..'2'A"..'Z"] then Tong:=Tong+al[i];

For 1:=0 to 255 do
If chr(i) in ['a’..'2'A"..'Z'] then

If a[i]<>0 then Writeln(g,chr(i},": ',a[i]/Tong*100:4:4, %");

Close(g);
End;
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BEGIN
Clrscr;
Doc;
Viet;

END.

5. Program P30805;  {Tinh ti le cac nguyen am}
Uses Crt;
Const MN = 255;

fn = 'P30805.1np";

gn ='P30805.out’;
Type mangl = array[0..255] of integer;
Var a :mangl;

f.g: text;

Procedure Doc;
Var c: char;
Begin
Assign(f.fn); Reset(f);
FitlChar{a,SizeOf(a),0};
While not Eof(f} do
begin
While not Eoln(f) d
begin '
Read(f.c); c:=UpCase(c);
Inc(a[ord(¢)]);
end;
ReadIn(f);
end;
Close(f);
End; -

Procedure Viet;
Var i,tong: integer;

- Begin

Assign{g,gn); Rewrite(g);
tong:=0;
For i:=0to 255 do
If chr(i) in ['a'..'z'A".."Z"] then tong:=tong+afi];
For 1:=0 to 255 do
If chr(i) in ['A"'O",'E",U",T,'Y"] then
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If a[i]<>0 then erteln(g,chr(l) " afi)/tong*100:4:4," %Y;
Close(g);
End; -

BEGIN
Clrscr;
Doc;
Viet;

END.

7. Program P30807;
{Kiem tra sap xep theo chieu giam cua bac don thuc}
Uses Crt;
Const MN = 100;
fn ="P30807.inp";
gn ='"P30807.out;
Type mangR = array [0..100] of real;
Var a :mangr;
sa : real;
~ sb: integer; -
dau: char;
§ : string;
si : integer;
f,g: text;

Procedure Nhap;
Begin

Assign(f,fn); Reset(f);
ReadIn(f,s),

Close(f);

End;

Procedure Sapxep;
Begin

End;

Procedure Xoacach;
Var i: integer;

Begin

i=1;

While i<=length(s) do
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If s[i}=" ' then Delete(s,i,1) Else Inc(i);

*If(s{1]<>and(s[1]<'+) then s:="+'+s ;

End;

Procedure Loi(x: integer);
Begin
Case x of
1: Write('thieu dau');
2: Write('thieu a');
3: Write("thieu b");
End;
Readln;
Halt;
End;

Procedure Docdau;

Begin

If not (s[si] in ['+,'-']) then Loi(1)
Else begin dau:=s{si]; Inc(si); end; .

End;

Procedure Doca;

Var d: array [1..2] of longint; cho: integer; t: real;
Begin .

FllIChar(d,SlzeOf(d),O),

cho:=1;

If not (s{si} in ['0".."9']) then Loi(2);

" While (si<=length(s))and(s{si] in ['0".'9',""]) do

begin
Case s{si] of
'0"..'9": d{cho]:=d[cho}*10+ord(s[si]}- ord(‘O'
‘' :choi=2;
End
Inc(siy;
end;
t:=d[2];
While t>1 do t:=t/10;
sa=d[1]+t;
End;

Procedure Docb
~ Begin
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sb:=0; :
If s[si}<='x' then sb:=0
Else
begin
Ine(si);
If s[si] <" then begin sb:=1; exit; end;
Inc(si);
If not(s[si] in ['0'.."9"]) then Loi(3);
While (si<=length(s))and(s[si] in ['0".."9']) do
begin
sb:=sb*10+ord(s[si])-ord('0");
Inc(si);
end;
end;
End;
Procedure Nhapdab;
Begin

If dau="-' then sa:=-sa;
a[sb]:=a[sb]+sa;
End;

Procedure Phantich;
Begin
si:=1;
While si<=length(s) do
begin
Docdau;
Doca;
Docb;
Nhapdab;
end;
-End:

Procedure Xuly;

Begin
FillChar(a,SizeOf(a),0);
Xoacach;

Phantich;

End;

Procedure Viet;
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Var i: integer;
Begin
Assign(g,gn); Rewrite(g);
For i:=MN downto 0 do

If abs(a{i])>0.0001 then

If a[i]>0 then Write(g,'+ ",a[i]:4:2,'x",i)
Else Write{g,a[i]:4:2,'x™,i);

Close(g);
End;

BEGIN

9. {$A+:B',D+5E+sF‘:G',]+9L+9N'30':P'sQ'>R+aS+sT-.9V+aX+}
{SM 16384,0,655360}
Program P30309; .
{Kiem tra xem xau nhap vao co phai la bieu thuc so hoc khong}
Uses Crt; _ '
Const MN = 1000;
fn ="'P30809.INP";
gn ='P30809.0UT";
khac = #255; -
Type mangl = array [1..MN] of integer;
Var p,gt,st: mangl;
§ : string;
pi.so,si,sst; integer;
sym : char;
f.g : text;

Procedure Motep;

Begin '
Assign(f.fn); Reset(f);
Assign(g,gn); Rewrite(g);
End;

Procedure Dongtep;

Begin
Close(f); Close(g);
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End;

Procedure Init;
Begin

pi:=0;

si:==1;
s:=s-+khac:
sst:=0;

End;

Procedure Loi;
Begin
End;

Procedure Docso;
Begin
s0:=0;
While s[si] in['0".."9"] do
begin
s0:=s0* 1 0+ord(s[si])-ord('0";
Inc(si);
_end;
End;

- Procedure Cach;
Begin
While s[si}='"do Inc(si);
End;

Procedure Getsym;
Begin

Cach;

Case sfsi] of

LSO begin syme=s]si]; Inc(si); end;
0.9 : begin sym:='S’; Docso; end;

Else sym:=khac;
End; :
End;

Procedure Nhapdau(d: char);

Begin .
Inc(pi); plpil:=2;
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Case d of

+: gtlpil=1;

- gt[pi]:=2;

b gt[gl]:=3;

i gt[pl]_:=4;

‘&' gt{pi]:=5:
End;
End;
Procedure Nhapso;
Begin

Inc(pi); p{pil:=1; gt{pi]:=so;
End;

Procedure Bieuthuc;
Var daubt: char;

Procedure Hangtu;
Var dauht: char;

Procedure Nhantu;
Begin {1.1} ~
Case sym of
'S": Nhapso;
'(": begin {2.1}
. getsym;
Bieuthuc;

If sym<>') then Loi;

end; {2.1}
End; {case}
getsym;

End;{1.1}

Begin {1.2}
Clrscr;
Nhantu;
While sym in ['"*','¥] do
begin {2.2}
' dauht:=sym;
getsym,
nhantu;
nhapdau(dauht),
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end; {2.2}
End; {1.2}

Begin {1.3}
If sym in ['+',-'] then
begin {23}
If sym="-' then daubt:=sym;
. getsym;
end; {2.3}
hangtu;
If daubt="-' then Nhapdau('&');
While sym in ['+',-] do
begin {3.3}
daubt;=sym;
getsym;
Hangtu; .
Nhapdau(daubt);
end; {3.3}
End;{1.3}

Procedure Xem;

Var i: integer;’

Begin

For i:=1 to pi do

If p[i]=1 then Writeln{gt[i])
Else Case gt[i] of
1: Writeln("+');
2: Writeln('-");
3: Writeln("™');
4: Writeln('/");
5: Writeln("-);
End;
End; .

Procedure Thuchien(x: integer);
Begin
Case x of : : :
1: begin st[sst-1]:=st[sst-1]+st[sst]; Dec(sst); end;
2: begin st[sst-1]:=st{sst-1]-st[sst]; Dec(sst); end;
3: begin st[sst-1]):=st[sst-1]*st[sst]; Dec(sst); end;
4: begin st[sst-1]:=st{sst-1] div stsst}; Dec(sst); end;
5: st[sst]):=-st[sst];
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End;
End;

" Procedure Tinh;

Var 1: integer;
Begin
For 1:=1 to pi do
If p[i}=1 then begin Inc(sst); st{sst]:=gt[i] end
Else Thuchien{gt[i]);
End;

Procedure Viet:
Begin
Writeln(g,st[1]);
End;

BEGIN
Cirscr;
Motep;
While not Eof(f) do
begin
Clrser;
ReadIn(f,s);
Write(g,s," =),
Init;
Getsym;
Bieuthuc;
Tinh;
Viet;
end;
Dongtep,
END.

11. Program P30811; {Kiem tra bieu thuc dai so}
Uses Crt;
Var s: String;

Function test(s: String): boolean;
Var i,dem,dau: integer;

Begin

test:=false;

dem:=0;
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dau:=1;
i:=1;
While (i<=length(s)) do
begin
Case s[i] of
(e : begin If dau=0 then exit; inc(dem); end;

Y begin
If dau=1 then exit;
Dec(dem);
If dem<(0 then exit;
cend;
Y I dau=1 then exit.
Else dau:=1;

'‘A'ZA 2 begin
If dau=0 then exit;
dau:=0;
While (1<length(s))and(s[1+l] in
('a.'zZ'A'.Z'.0"..'9) do inc(i);

end;
0.9 : begin
If dau=0 then exit;
dau:=0;
while (1<1ength(s))and(s{1+l] in {'0°..'9']) do inc(i);
end;
End;
Inc(i);
end;
If (dem=0)and(dau=0) then test:=true;
End;
BEGIN
Clrscr;

Write(' Nhap xau S:'); Readln(s);
If test(s) then Write(' Day la mot bieu thuc dai so.")

Else Write(' Day khong phai la mot bieu thuc dai so.");
Readin;
END.

3. {$A+ B-,D+E+ F-,G- [+,L+N-,0-P-Q+R+5+T- v+x+}
{$M 16384,0,655360}
Program P30813;
{ Xau ki 'tu la mot bieu thuc dai so, , kiem tra tinh dung dan}
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Uses Crt;

Const MN = 200;
fn ="P30813.inp';
gn ="P30813.out";

Type mangst = array [1..MN] of string[9];
mangr = array {1..MN] of real;
mangit = array [1..MN] of integer;

Var tenbienten : mangst; .

" giatri,tri,stack: mangr;
p : mangit;
s,hang,bien : string;
sb,st,ip,sst,slb: longint;
so : real;
sym : char;

f.g : text;

Procedure Docbien;
Var sl: string;
i,cho,dd: integer;
-t real; g
Var d: array [1..2] of longint;

Begin
slb:=0;
While not Eof(f) do
begin :
ReadIn(f,s1);
i:=1; Inc(slb);
Tenbien[slb]:=";
- While si[i]<'="do
begin
If si[ij<>""'then
Tenbien[slb]:=Tenbien[slb]+UpCase(s1[i]); .
Inc(1);
end;
FillChar(d,SizeOf(d),0);
cho:=1;
dd:=1;
While (i<=length(s1)) do
begin
If si[i}="-' then dd:=2;
If(sl[i] in ['0"..'9","."7) then
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Case sl[i] of
'0"..'9": d[cho]:=d[cho]*10+ord(s1[i]}-ord("0');
' cho=2;
End;
Ine(i);
end;
t=d[2];
While t>1 do t:=t/10;
giatri[slb]:=d[1]+t;
If dd=2 then giatri[slb}:=-giatri[slb];
end;
For i:=1 to slb do .
While length(Tenbien{i])<8 do Tenbien[i]:=Tenbien{i]+"";
End;

Procedure Nhap;
Begin

Assign(f,fn); Reset(f);
ReadIn(f,s);

Docbien;

Close(f);

End;

Procedure Loi(i: byte);
Begin
- Caseiof

I: Write('Khong hop 1i');
End;
End;

Procedure Init;

Var i: integer;

Begin

For i:=1 to length(s) do s[i];:=UpCase{s[i]);
sh:=1:

st:=0;

ip:=0;

sst:=();

End;

Procedure Cach;
Begin
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While s[sb] =" do Inc(sb),
End;

- Function Getnum: longint;
Var d: array {1..2] of longint; cho: integer; t: real;
Begin
FillChar({d.SizeOf(d),0);
cho:=1;
While (s‘bé—length(s))and(s[sb] in ['0' '9,) T do
begin
Case s{sb] of
'0"..'9" d[cho]:=dfcho]* 1 0+ord(s[sb])-ord('0");
o cho=2;
End; '
Inc(sb):
end;
t:=d[2];
While t>1 do t:=t/10;
so:=d[1]+t
End;

Procedure Getvar;
Begin
bien;=";
While s[sb] in ['A"..'Z.'0"..'9"} do

begin bien:=bien+s[sb]; Inc(sb); end;
While length(bien)<8 do bien:=bien+'":
End;

Procedure Getsym;

Begin

Cach;

Case s[sb] of
‘(" :begin sym:=s[sb]; Inc(sb); end;
'Y < begin sym:=s[sb]; Inc(sb); end;
'+ begin sym:=s[sb]; Inc(sb); end;
-t begin sym:=s[sb]; Inc(sb); end;
"' : begin sym:=s|sb}; Inc(sb); end;
' : begin sym:=s[sb]; Inc(sb); end; -
%' : begin sym:=s[sb]; Inc(sb); end;
'0'.'9": begin sym:='0"; Getnum; end;
'A'Z": begin sym:='A"; Getvar; end;

197



Else sym:=#0;
End;
End;

Function Findso: integer;
Var i integer; '
Begin .
Fori=1tostdo
Iften[i]=' ' then
If trifi]=so then
begin
Findso:=i;
exit;
end;
Inc(st);
Ten[st]:='
Tri[st]:=so;
Findso:=st;
End;

Function Findbien: integer;
Var i: integer;
Begin
Fori==1 to st do
If pos(bien,ten[i}}>0 then begin Findbien:=i; exit; end;
Inc(st);
Ten[st]:='?'+bien;
Findbien:=st;
End;

Function Finddau(c: char): integer;

Begin

Case ¢ of
-+ finddau:=-1;
" finddau:=-2;
" finddau:=-3;
' finddan:=-4;
%" finddaun:=-5;
'#: finddau;=-6;.

End;

End;
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Procedure Bieuthuc;
Var i: integer; daubt: char;

Procedure Hangtu;
Var i: integer;

Procedure Nhantu;
Var 1: integer,;
Begin
While sym in ['0",'A",)("] do
begin
Case sym of
'0": begin i:=findso; Inc(ip); p[ip]:=i; end;
'A’: begin i:=findbien; Inc(ip); p[;p] =i; end;
'(": begin
getsym; Bieuthuc;
If sym<") then Loi(1);
end ’
End,
getsym;
end;
End;

Begin
Nhantu;
While sym.in ['*',/,'%"] do
begin
i==finddau(sym);
getsym; .
Nhantu; Inc(ip); plip]:=i;
end;
End;

Begin
If sym in ['+,'-] then begin daubt:=sym; getsym; end
Else daubt:="+";
Hangtu;
If daubt="-' then
begin
i=finddau('#"),
Inc(ip);
plipl:=i;
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end;
While sym in ['+,-"] do
begin
daubt:=sym;
getsym,
Hangtu;
i:=finddau(daubt);
Inc(ip);
plip]-=i;
end;
End;

Procedure Tinh(i: integer);

Begin -

Case pli] of .
-1: begin stack([sst-1]:=stack[sst-1]+stack{sst]; Dec(sst); end;
-2: begin stack{sst-1]:=stack[sst-1]-stack[sst]; Dec(sst); end;
-3: begin stack[sst-1]:=stack[sst-1]*stack[sst]; Dec(sst): end;
-4: begin stack{sst-1]:=stack[sst-1]/stack[sst]; Dec(sst); end;
-6: stack[sst]:=-stack[sst];

End;

End:

Procedure Napso(i: integer);
Begin

Inc(sst);
stack[sst]:=tri[p[il];

End;

Procedure Hoiso(i: integer);
Var j: integer;
Begin _
Delete(ten[pfi]],1,1);
trifp[i]}:=0;
For j:=1 to slb do

If tenbien[j]=ten[p[i]] then

begin tri[pli]]:=giatri[j]; break; end;

Insert("&"ten[p[i]],1);
End; :
Procedure Tinhtoan;
Var i: integer;
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Begin
For i:=1 to ip do
If p[i]<0 then Tinh{i) '
Else Case ten[p[i],1] of
"' Napso(i);
'?": begin Hoiso(i); Napso(i); end;
'&": Napso(i);
End; '
End; :

Procedure Viet;

Var i: integer;

Begin

Assign(g,gn}); Rewrite(g);
Writeln(g,s,’ = ',stack[1]:4:2);
Close(g);

End;

BEGIN

Getsym;
Bieuthuc;
Tinhtoan;
Viet;
END.

15. Program P30815:

{Xoa mot so trong tap hop so de no thanh so tot}

Uses Crt:
Const MN = 5002;
fn ="P30814.inp";
gn ='P30814.out’;
Type mangl =array [-1..MN] of byte; _
mangli = array [-1..MN] of integer;
Var so:mangl; :
tl,pl.tc,pc: mangli;
soxoa,sl : integer;
fg : text;

Procedure Nhap;
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Var s: string; i: integer;
Begin
Assign(f,fn); Reset(f);
sl:=0;
While not Eof(f) do
begin
Readln(f.s);
For i:=1 to length(s) do
~ begin
' Inc(sl);
so[sl]:=ord(s[i])-ord(’0");
end;
end;
Close(f);
End;

Procedure Init;

Begin _
FillChar(t},SizeOf{(t1),0);
te:=tl; .

pc:=ti;

pl=tl;
End;

Procedure Traiphati;
Var i: integer;
Begin
For i:=1 to sl do
begin
tfi]:=tl[i-2];
te[i]:=tc[i-2];

If sofi] mod 2=1 then Inc(tl[i]) Else Inc(tc[i]);

end;
End;

Procedure Phaitrai;
Var i: integer;
Begin
For i:=sl downto I do
begin
plfij:=pl[i+2];
pelif:=pe[i+2];
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If sofi] mod 2=1 then Inc(pl[i])
Else Inc(pelil);
end;
End; :
Procedure Tim;
Var i: integer;
Begin
soxoa:=();
For i:=1to sl do
If te[i-1]+pcfi+2]=tc[i-2]+pc[i+]] then
If t[i-1]+pl[i+2]=ti{i-2]+pi[i+1] then
begin soxoa:=i; exit; end;
End; :

. Procedure Xuly;
Begin
Traiphai;
Phaitrai;
Tim;
End;

Procedure Viet;
Var i integer;
Begin .
Assign(g,gn); Rewrite(g);
If Soxoa=0 then Write(g,'vo nghiem’)
Else '
begin
For i;=1to sl do
begin
Write(g,so[i]); : .
If i mod 60=0 then Writeln(g);
end; :
Writeln(g);
Writeln(g,'Xoa so thu : ' soxoa);
For i:=1 to soxoa-1 do
begin
" Write(g,so[i]);
If i mod 60=0 then Writeln(g):
end;
For i:=Soxoa+1 to sl do
begin
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Write{g,so[i]);
If i mod 60=0 then Writeln(g),
end;
end;
Close(g);
End;

BEGIN
Clrscr;
Nhap;
Init;
Xuly;
Viet;

END.

17. {$A+ B- D+ E+F- G- I+ L+N-0-P- Q- R+ S+ T- V+X+} :
{$M 64384,0,655360} | |

Program P30817; {Xu li xau}

Uses Crt;

Const MN = 50;

fn ='P30817.inp’,
gn ='P30817.out’;
khac = #255;
Type mangtc = array [1..MN] of char;
mangli= array [1..MN] of i 1nteger
xc = string[MN];
Var p:mangle;
gt.tu,den : mangli;
S : string;
si,pi,so : integer;
sym,chu : char;
tg,tgl,sc,sr: xc;
loai : byte;
f.g: text;

Procedure Loi;

Begin

End;

Function Dung(sc: xe): x¢;
Var i word; t: string;
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Begin
dung:=";
For i:=1 to length(sc) do
If sc[i]<>sc[1] then exit;
[f length(sc)=1 then Dung:=sc
Else begin str(length(sc),t); Dung:=sc[1]+t; end;
End;

Function Laplai(x: xc; j: byte): byte;
Var t: byte; cc,ecl: xc;
Begin
t:=1,;
- cer=copy(x,length(x)-j+1,);
While t<=length(x) div j do
begin
Inc(t); .
ccl:=copy(x,length(x)-j*t+1,j);
If cc1<>ce then break;
end;
If t>2 then Laplai:=t-1 Else Laplai:=0;
End:

Function Toiuu(sc: x¢): xc;
Var s: array {-3..MN] of xc; i,j,t: byte;
Begin
s[0}:=";
If Dung(sc)<>" then begin Toiuu:=Dung(sc); exit; end;
For i:=1 to length(sc) do
begin '
s[-1]:=copy(sc,1,i); s[i]:=s[i-1]+sc[i];
Forp=1 toidiv2do
begin
t:=Laplai(s[-1],j);
If t<>0 then
begin

s[-2}:=Copy(s[-1Li-j+1,j);

s[-3]:=Totuu(s[-2]);

str(t,tgl); .

If length{s[-3])<>1 then tgr=s[i-]*t[+("+s[-3 1+ ) +g
' Else tg:=s[i-j*t]+s[-3]+tgl;
If length(tg)<=length(s[i]) then s[i]:=tg;

end; '
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end;
end;
Toiuu:=s[length(sc)];
End;

Procedure Viet2;

Begin _

Writeln(g,sr); .
End;

Procedure Xuly2;.
Begin

Csri=Toiuu(sc);
Viet2; :

End;

Procedure Phanloai;
Var i: integer;
Begin
Loai:=1;
For i:=1 to length(sc) do
If sc[i] in ['(,"),'0".."9'] then exit;
loai:=2;
End,;

Procedure Init;
Begin

si:=1;

pi:=0;
s:=s+khac;
End;

Procedure Cach;

Begin

While s[si]='" do Inc(si); -

End; o

Procedure Getsym;

Begin

Cach:

Case s{si] of
a'.'z A" .'Z" begin sym:='B'; chu:=s[si]; Inc(si); end;
NN} : begin sym:=s[si]; Inc(si); end;
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Else sym:=khac;
End;
End;
Procedure Docso;
Begin
Cach; s0:=0;
While s[si] in ['0"..'9"] do
begin ‘
so:=s0* 1 0+ord(s[si])-ord("0");
Ine(si);
end; |
If s0=0 then s0:=1;
End; .
Procedure Nhapchu,
Begin
Inc(pi);
plpi]:=chu;
gt[pi]:=so;
End; '
Procedure Nhapso(x: integer);
Begin
Inc(pi);
plpi]:="";
gt[pili=so;
tu[pi]:==x;
den[pi]:==pi-1;
nd;
Procedure Lenh;
Begin
Docso;
Nhapchu;
Getsym;
End;
Procedure Daylenh;

 Var bd: integer;

Begin
While sym in {'(','B'] do
[f sym="(" then
begin
bd:=pit+1;
Getsym;
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Daylenh;
If sym<2")' then Loi Else Docso;
Nhapso(bd);
Getsym;
end
Else Lenh;
End;
Procedure Xem;
Var i: integer;
Begin
For i:=1 to pido
Writeln(p(i]," ,gt[t]," " tuli], ",den[i]):
End; '
Procedure Viet(x.,y: integer);
Var i,j: integer;
Begin
Fori:=xto y do
If p[i]<>' ' then For j:=1 to gt[i] do Write(g,p[i])
Else For j:=1 to gt[i]-1 do Viet(tu[i),den[i]);
End,; :
Procedure Xulyl;
Begin
§:=SC;
Init;
Getsym;
Daylenh;
Viet(1,pi);
Writeln{g);
End;

BEGIN
Clrscr;
Assign(f,fn); Reset(f);
Assign{g,gn); Rewrite(g);
While not Eof(f) do
begin
ReadIn(f,sc);
Phanloai;
If Loai=1 then Xulyl Else Xuly2;
end;
Close(g); Close(f);
END.
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Bai 9. Vatli va sinh hoc

1. Program P30901; {Tim trong tam cua he va khoang cach toi tung diem}
Uses Crt;
Const fi ='INPUT.DAT,
Vara:array [1..4,1..10] of real;

t,d: real; '

i,): byte;
Procedure Input;
Var i,j: byte: f: text;
Begin
Assign(f,fi); Reset(f):
Fori:=1to 4 do

begin
For j==1 to 10 do Read(f,a[i,j]);

ReadIn(f);
end;
Close(f);
End;
BEGIN
Clrscr;
Input;
d:=1;
For i:=1 to 10 do d:=d+a{4,i];
Writeln{("Trong tam cua he co toa do: };
For j:==110.3 do
begin
t=1;
For i:=1to 10 do t:=t+a[j, 1]*a[4 iJ;
Writeln(' '.t/d:0:4);
end;
Readln;
END.

3. Program P30903; {Qui dao cua con cho khi duoi con meo}
Uses Crt,Graph;
Const vc=10; vm=5; AO=100; xOA=3*pi/4;
X0= 280 Y0= 400 W=3;

Var xc,xm,yc,ym,T,dx,dy,ds: real;

Gd,Gm. XY : integer;
BEGIN .
Clrscr;
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Wwrite(' T ="); ReadIn(T),
Gd:=Detect;
InitGraph(Gd,Gm," );
xm:=0; ym:=0;
Xc: —AO*cos(xOA), yc:=AO*sin(xOA),
X:=Round(xm*W-+X0); Y:=Round(Y0-ym*W); PutPler(X Y.5);
X:=Round(xc*W+X0); Y:=Round(Y0-yc*W), PutPixel(X,Y,4);
Repeat
dx:=xm-xc; dy:=ym-y¢; ds:=Sqrt(Sqr{dx)+Sqr(dy));
xe: —xc+vc*T*dx;‘ds ye:=yctve*Tdy/ds; xmi=xm+vm*t;
Delay(Round( 1000*T));
X:=Round(xm*W+X0); Y:=Round(Y0-ym*W); PutPixel(X,Y,5);
X:=Round(xc*W+X0); Y: —Round(YO-yc*W) PutPixel(X.,Y 4);
Until (xe>=xm)or KeyPressed,
Readln; -
CloseGraph;
END.

5. Program P30905;{Truyen nhiem}
Uses Crt;
Const fia="ATXT"
© fib="B.TXT",
fo="C. TXT,
Label I;
Var a,b,c:Array[1..100,1..100] of byte;
kim:byte:
frtext;
i,),t:byte;
Begin
Assign(f,fia);
Reset(f);
Readin(f,k,1);
Fori:=1 tok do
begin
For j:=1 to | do Read(f.a[i,j]}
ReadIn(f);
end;
Close(f);
Assign(f,fib);
Reset(f);
ReadIn(f,1,m);
For i:=1 to I do
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begin
Fot j:=1 to m do Read(f, b[l,j])
Readin(f),
end;
Close(f);
Assign(f.fo),
ReWrite(f);
Writeln(f.k,' ", m);
For 1:=1 to k do
begin
For j:==1 to m do
begin

Fort:=1tol do
If (a[i,t]=1) and (b[t,j]=1) then
begin
" Write(f,' 1;
Goto 1;
end;
Write(f,' 0",
1:
end;
Writeln(f);
end;
Close(f);
END.

7. {$R+}
Program P30907; {Tinh dien tro tren mach}
Uses Crt;
Const max=1000; {Toi da co 1000 dien tro trong mach}
Var f: text;
m,n,i,j,s1,52: integer;
a,b,bac : array {1..max] of integer; {2 dau cua dien tro thu i}
r: array [1..max] of real; {Dien tro thu i}
found : boolean;
Procedure Nhap;
Var I text;
Begin
Assign(f,'P30914.inp"; Reset(f);
Readln(f,m);
n:=0;
While not EoF(f) do
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begin
Inc{n);
ReadlIn(f,a[n],b[n],r[n]);
end;
Close(f);
End;
Procedure Remove(i: integer),
{Xoa dien tro thu i trong mach}
Var j: integer;
Begin
For j:=i to n-1 do
begin afj]:=afj+1};b[j1:=b[j+1 L;r[j]:=r[j+1]; end;
Dec(n);
End;
Procedure Remove2(i,j: integer);
{Xoa 2 dien tro i va j trong mach}
Begin
If i>j then begin remove(i); remove(}); end
Else begin remove(j); remove(i); end;
End,;
Procedu;e Add(aa,bb: integer; rr: real);
Begin
Ine(n);
a[n]:=aa;

b[n]:=bb;
r[n]:=rr;

End:
BEGIN

Clrser;
Nhap; {Init}

' Fillchar(bac,Sizeof{bac), 0)
For i:=1 to n do

begin
Inc(bac[ali]]);
Inc(bac[b[i}]};
end;

Repeat
{Tim 2 dien tro noi tiep}
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found:=false;
Fori:=2 to m-1 do
If bac[i]=2 then
begin
For j=1 tondo
begin
If b{j]=i then s1:=j;

If a[j]=i then s2:=j;
end;
Add(a[s1},b[s2],r[s1]+r]s2];
Remove2(s1,s2);
bac[i]:=0;
found:=true;
break;
end;
If not found then
{Tim 2 dien tro song song}
For i:=] ton-1 do
begin
For j:=i+1 ton do
If (a[i}=a[j])and(b[i]=b[}]) then
begin
Addal[i],b[i].(rlil*r[iDA[i] 1 [i]));
Dec(bac[a[1]]); Dec(bac[b[i]]);
Remove2(i.j);
found:=true:
break;
end;
If found then break;
end; :
Until n=1;
Writeln('Dien tro toan mach la: ' r[1]:0:3);
Readln;
END.

9. Program P30909; {Mo phong chyen dong 2 qua cau}
Uses Crt,Graph;
Varx1,x2,vl,v2,t,dx11,x21: real;
Gd,Gm : integer;
BEGIN

Clrscr;
Write(' X1 ="); Readln(x1);
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Write(' X2 ="); Readln(x2);

Write(' V1 =", Readln(v1);

Write(' V2 ="); Readln(v2);

Gd:=Detect;

InitGraph(Gd,Gm," ');

t:=0.05;

Repeat
Circle(Round(x1),240,10); Circle(Round(x2), 240 10);
x1l:=x1; x21:=x2;
xl: —x1+t*v1 X2:=x2+t¥y2;
If Abs(x! x2)<-20 then begm di=vl; v1:=v2; v2:=d; end;
SetColor(0);
Circle(Round(x11),240,10); Circle(Round(x21),240,10);
Setcolor(15);

Until Abs(xl-x2)>1000

CloseGraph;

END.

11. Program P30911; {Mo phong chyen dong cuan qua cau}
Uses Crt,Graph;
Const fi='INPUT.DAT
Var td: real;
f: text;
a:array {1..100,1..3] of real;
Gd,Gm,n,i,j; integer;
BEGIN
Assign(f,f1); Reset(f);
Readln(f,n);
For i:=1 to n do Read(f,a[i,1]); ReadIn(f);
~ For i:=1] to n do Read(f, a[l 21); ReadIn(f);
Close(f);
Gd:=Detect;
InitGraph(Gd,Gm,"");
t:=0.05;
Repeat
For ;=1 to n do
begin
Clrcle(Round(a[l 11),240,10);
a[1,3]:=afi,1];
a[i,1]:=a[i, 1 Ht*a[i,2];
end;
For i:=1 to n-I do
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For j:==i+1 to n do
If Abs(afi,1]-a[j, l])¢20 then

begin
d:=a[i,2];
a[i,2}:=a[},2];.
af}.2]:=d;
end;
SetColor(0);
For i:=} to n do Circle(Round(a[i,3]), 240 10);
Setcolor(15):
Until KeyPressed;
CioseGraph;
END. _
13. Program P30913; {Mo phong chyen dong cua N qua cau}
Uses Crt,Graph;

Const =10,
Var n,i,xl1,yl,x2.y2,Gd,Gm: integer;
X,y,vx,vy: array [1..100] of integer;
Procedure Nhap;
Var f:text; i; integer;
Begin
Assign(f,;P30913.inp"); Reset(f);
Readln(fx1,y1,x2,y2); '
Readin(f,n);
For i:=1 to n do ReadIn(f,x[i],¥fil]);
For i:=1 to n do ReadIn{f,vx[i],vy[i]);
Close(f);
End;
BEGIN
Nhap;
- Gd:=Detect;
InitGraph(Gd,Gm,'');
Rectangle(x1,y1,x2,y2);
Repeat
Setcolor(9);

For i:=1tondo Clrcle(x[ll,y[l] )
Delay(10);
SetColor(0);
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For i:=1 to n do Circle(x[i].y[i],r);
For i:=1 ton do
begin
xfil=xfil+vx[i]; y[i]-=yli]tvy[i]; _ .
If (xfi]-x1<=r+2)or(x2-x[i]<=r+2) then vx[i):=-vx[i];
If (y[i]-yl<=rt2)or(y2-y[i]<=r+2) then vy[i]:=-vyfi];
end;

Until K,eyPressed;
CloseGraph;
END.

15. Program P30915; {Tim toa do trong tam cua chat the}
Uses Crt;
Var f ; text;
1,0 : integer;
X,y,m : array [1..100] of real; -
X0,y0,Sm,Smx,Smy: real;
Procedure Nhap;
Var f: text,
Begin
Assign(f,P30915.inp"); Reset(f);
n:=0;
While not EQF(f) do
begin
Inc{n);
Readin(f,x[n),yn],m[n]);
end;
Close(f);
End;
BEGIN

Clrscr,
Nhap;
Sm:=0; Smx:=0; Smy:=0;
For i:=1 to n do Sm:=Sm+m([i];
For i:=1 to n do Smx:=Smx+m[i]*x[i};
For i:=1 to n do Smy:=Smy+m[i]*y][il;
X0:=8mx/Sm; yo:=Smy/Sm;
Writeln('Toa do trong tam : (,x0:0:2,,,y0:0:2,));
Readln;
END.
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Bai 10. Am nhac va héi hoa

1. Program P31001; {Day not dung trong am nhac}
Uses Crt;
Const d3=261;
Var- a: array [0..95] of integer;
i: integer;
q.f: real;

BEGIN .
q:=Exp(In(2)/12).
f:=d3;
Fori:=36t0 95 do
begin a[i]:=round(f); f:=f*q; end;
fi=d3;
For i:=36 downto 0 do
begin a[i]:=round(f); f:=f/q; end;
For i;:=0 tc 95 do
begin :
Sound(a[i]);
Delay(100);
end;
NoaSound;
END.

3. Gam mi trudng: Mi (E), Fa thing (FF), Sol thing (GF), La (A), Si
(B), D6 thang (CF), Ré thiang (DF). '

Gam sol truémg: Sol (G), La (A), Si (B), Pé (C), Ré (D), Mi (E), Fa
thang (FF).

Program P31003; {Gam truong}
Uses Crt;
Const Major: array [0..7] of byte=(0,2,4,5,7,9,1 1,12),
Notes: array [0..11] of string =
(!CI,!CF'I,IDl,lDF!,!EI,!F!’IFFI,!GI,!GFI;AI;AF‘;B!);
d3=261;
Var Gam: string;
- a: array {0..95] of integer;
i0,i: integer;
q,f: real;
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BEGIN
q:=Exp(In(2)/12);
fi=d3;

For i:=36t0 95 do
begin a[i]:=round(f); fi= f*q, end;
f:=d3;
For i:=36 downto 0 do
begin a[i}:=round(f); fi=f/q; end;
Write('Nhap ten gam (C/CF/D/DF/E/F/FF/G/GF/A/AF/B): ),
ReadIn(Gam);
Foru=0to 11 do
If Gam=Notes[i] then i0:=i-+12*3;
For i:=0 to 7 do begin Sound(a[i0+Major[i]]); Delay(500); end;
. For 1:=7 downto 0 do begin Sound(a[i0+Majorfi]]); Delay(500); end;
Nosound;
END.

5. Program P31005; {Gam thu}
Uses Crt:
Const Minor: array [0..7] of byte=(0,2,3,5,7,8,10,12},
Notes: array [0..11] of string
=('C"'CF','D",'DF,'E'FFF'.,'G"'GF''A'AF'B"); -
-d3=261;
Var Gam; string;
a: array [0..95] of integer:
i0,1: integer;
q.f: real;

BEGIN
q:=Exp(In(2)/12);
f:=d3;
Fori:=361t095do
begin afi]==round(f); f:=*q; end;
f:=d3; )
For i:=36 downto 0 do
begin a[ij:=round(f); f:=f/q; end;
Write('Nhap ten gam (C/CF/D/DF/E/F/FF/G/GF/A/AF/B): "),
Readln(Gam);
Fori:=0to 11 do
If Gam“Notes[l] then i0:=i+12*3;
For i:=0to 7 do begm Sound(a[10+M1nor[1]]) Delay(500); end;
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For i:=7 downto 0 do begin Sound(a[10+M1nor[l]]) Delay(SOO) end;

Nosound;
END.

7. Program P31007; {Bai hat 'Cho con’ cua Pham Trong Cau}
Uses Crt;
Const Notes: array [0..12] of string
=('L,'C",'CF',DDF'E'F,'FF,'G",'GF' A" 'AF' 'B‘)
a0=32.623;
T=1000; D=500; MD=250;
Var f: text;
S,N: string;
0,Du,Code: integer;

Procedure Play(Octave: integer; Note: string; Duration: integer);
Var Frireal; i:Integer;
Begin
Fr:=a0,
For i:=1 to Octave do Fr:=Fr*2;
i:=0;
While Notes[i]<>Note do begin Fr: —Fr*Exp(In(2)f12) inc(i); end;
If Note<='L' then )
begin
Sound(Round(Fr));
Delay(Duration);
NoSound;
Delay(50);
end
Else begin Nosound; Delay(Duration+50); end;
End;

BEGIN
Assign{f,'P31007.INP’); Reset(f);
Repeat
Read(f,0);
ReadIn(f,S);
While S[1]="" do Delete(S,1,1);
While S[length(S)]='"" do Delete(S fength(S), l)
N: Copy(S 1,Pos(" ',s)-1Y;
Delete(S,1,Pos(’ ',s));
While S[1]="' do Delete(S,1 l)
If S='T" then Du:=T;
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If S='D' then Du:=D;
If S='"MD’ then Du:=MD;
Play(O,N,Du);

Until EoF(f);

Close(f);

END.

9. Program P31009; {Doan ten bai hat va ten tac gia}
Uses Crt: _
Const Notes: array {0..12] of string
=(L.'C,CF','D','DF'E'F,FF.G.GF A"'AF'B'); -
a0=32.625;
T=1000; D=500; MD=250;
Var. f-text;
S,N,Baihat: string;
0,Du,Code,m: integer;
¢: char;

Procedure Play(Octave: integer; Note: string; Duration: integer);
Var Fr:real; i:Integer;
Begin
Fr:=a0,
For i:=1 to Octave do Fr:=Fr*2;
1:=0;
While Notes[ij<<Note do begin Fr:=Fr*Exp(In(2)/12); inc(i); end;
If Note<>'L then
begin
Sound(Round(Fr));
Delay(Duration);
NoSound;
Delay(50);
end
Else begin Nosound; Delay(Duration+50); end,
End;

BEGIN
Repeat
ClrScr;
Writeln('Ban hay nghe bai hat sau:');
Randomize;
m:=Random(3);
Case m of
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1: Baihat:='P310081.Inp";
2: Baihat:="P310082.1np";
3: Baihat:='P310083.Inp’;
End;
Assign(f,’P310NV+Baihat);
Reset(f);
Repeat
Read(f,0);
ReadIn(f,S);
White S[1]="" do Delete(S,1,1);
While S[length(S)}="' do Delete(S,length(S),1);
N:=Copy(S,1,Pos(’ ".5)-1);
Delete(S,1,Pos("",s));
While S[1]="" do Delete(S,1,1);
If S='T" then Du:=T;
If S='D' then Du:=D;
If S='MD' then Du:=MD;
Play(O,N,Du);
Until EoF(f);
Close();
Writeln('Bai hat ban vua nghe la bai hat: ");
WriteIn('l. "Nam ngon tay” cua Tran Van Thu.);
WriteIn('2. "Doi ken ti hon" cua Phan Huynh Dieuw.");
Writeln('3. "Cho con" cua Pham Trong Cau.');
Writeln(*4. "Co va me" cua Pham Tuyen.');
c:=ReadKey;
If m=0rd(c)-48 then Writeln('Dung!")
Else Writeln('Sai!"),
Write('Ban co doan tiep khong? (c/k): *);
Repeat c:=ReadKey; c:=Upcase(c); Until ¢ in ['C", 'K']
Until ¢="'K"; -

bl

END.

11. Program P31011; {Doan ten bai hat nguoc}
Uses Ctt; :

Const Notes: array [0..12] of string
=(|Li!TCF,ICFl‘IDT‘,IDF!,IEI,IFI,!FF!’IGI,IGF!’lA!’IAF!’IBI);

C0=32.625;
T=1000; D=500; MD=250;

Var f: text:

S,N,Baihat: string;
O,Du,Code,m: integer;
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Procedure Play(Octave integer; Note: string; Duration: mteger),
Var Fr:real; i:Integer;
Begin
Fr==C0; .
For i:=1 to Octave do Fr:=Fr*2;
i=0; '
While Notes[i]<>Note do begin Fr:=Fr*Exp(In(2)/12); inc(i); end;
If Note<>'L' then
begin
Sound{Round{Fr));
Delay{Duration);
NoSound:
Delay(50);
end
Else begin Nosound; Delay(Durat|0n+50) end;
End;

Procedure Hat1(Baihat: String);
Begin .
Assign(f'P310N\+Baihat);
Reset(f);
Repeat
Read(f,0);
Readln(f,S);
While S[1]="" do Delete(S,1,1);
While Sflength(S)]=""do Delete(S,length(S),1);
N:=Copy(S,1,Pos(’ '5)-1);
Delete(S,1,Pos(' ',8)); )
While S[1]="" do Delete(S,1,13;
If $='T" then Du:=T;
If 8=} then Du:=D;
If S='"MD' then Du:=MD;
Play(QO,N,Du);
Until EoF(f);
Close(f);
End;

Procedure Hat2{m: integer);
Var N: array {1..100] of string[2];
O,Du: array [1..100] of integer;



o

P

i.,k: integer;
Begin
Case m of
0: Baihat:='P310081.Inp";
1 Baihat:='"P310082.Inp",;
2: Baihat:='P310083.1Inp";
End;:
Assign(f,'P310NV'+Baihat); Reset(f);
k:=0; : :
Repeat
Ine(k);
Read(f,O[k]);
Readin(f,S),
While S[1]="" do Delete(S,1,1);
While S[length(8)]="' do Delete(S,length(S), 1);
N[k]:=Copy(S,1,Pos(",s)-1);
Delete(S,1,Pos(* ',5));
While S[1]="" do Delete(S,1,1);
If S='T" then Du[k]:=T;
If S='D’ then Du[k]:=D;
If S='MD' then Du[k):=MD; -
Writeln(k:3,0[k]:5,N[k]}:5,Du[k}:5);
Until EoF(f);
Close(f);
For i:=k downto 1 do Play(O[i].N[i],Dul[i]);
End;

BEGIN

© ClrScr:

Writeln('Ban hay nghe 3 bai hat sau:';
Writeln('1. "Nam ngon tay" cua Tran Van Thu.')

Writeln('2. "Doi ken ti hon” cua Phan Huynh Dieu.);

Writeln('3. "Cho con" cua Pham Trong Cau.);
Hat!1('P310081.Inp");
Hat1('P310082.1np");
Hat1('P310083.Inp"):
Repeat
ClrSer; .
Writeln('Ban hay nghe bai hat nguoc:');
Randomize;
m:=Random(3),
Hat2(m);

El
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Writeln('Bai hat ban vua nghe la bai hat; ");
WriteIn('1. "Nam ngon tay” cua Tran Van Thu.");
Writeln('2. "Doi ken ti hon" cua Phan Huynh Dieu.");
Writein('3. "Cho con" cua Pham Trong Cau.");
¢:=ReadKey;
H m=0rd(c)-49 then Writeln('Dung!")
Else Writeln{'Sai!");

Write('Ban co doan tiep khong? (c¢/k): );
c:=ReadKey; c:=Upcase(c);

Until ¢='K';

END.

13. Program P31013; {Ghi nho ban nhac tu Piano}
Uses Crt,Dos;
Const NoteSet set of char=["Q',2"W',3'E'R, 'S' T')6,
IY?’I’?!’lU' 'I! '9' 'Of IOY 'Pl I[| l_l I] # I3]
Notes: array [1..20] of string=("Q","2',/W''3"'/E'/R"'S",

ITI,I6',IY','7','U','ll.,Igt,IOI,'O',‘P‘,'[I,‘:',']');
Var ¢: char;

i,k: integer;

N: array [1..100] of strmg[2]

Du: array [0..100] of integer;

h,hl,m,ml,s,51 hundhundl : Word;

Procedure Play(Note: string; Duration: integer);
Var Fr:real; i:Integer; .
Begin
Fr:=261;
i=1;
While (Notes[i]<>Note)and(i<21) do
begin
Fr:=Fr*Exp(In(2)/12);
inc(i);
end:
Sound{Round(Fr)):
Delay(Duration);
NoSound;
Delay(50);
End;

BEGIN
ClrScr;
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Writein('Hay choi mot ban nhac!");
WriteIn('Enter: Xong.");
k:=0;
Repeat
h1:=h; ml:=m; s1:=s; hund1:=hund;
Inc(k),
Repeat
c:=ReadKey, If c= #0 then ¢;=ReadKey;
c:=Upcase(c);,
Until ¢ in NoteSet;
N[k]:=C;
GetTime(h,m,s,hund};
Dulk-1T:= ({((h-h})*60+m-m1)*60+s-51)*100-+hund-hund1;
Until e=#13;
For i:=] to k-1 do Play(N[i],Du[i]*9};
END.

15. Doan nhac duge dich sang chuin MIDI nhu sau:
30 ON 49
40 ON 49
60 ON 44
80 ON 46

110 ON 44
120 ON 44
130 ON 46
140 ON 41
160 ON 41

190 ON 44
200 ON 41
220 ON 41
240 ON 44
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260 ON 44
280 ON 39
300 ON 39
320 ON 37
340 OF 37

350 ON 41
360 ON 44
380 ON 46
400 ON 49

430 ON 46
440 ON 46
450 ON 49
460 ON 41
480 ON 44

S10ON 46
520 ON 44
540 ON 51
560 ON 51
570 ON 49

1580 ON 49
590 ON 51
600 ON 44
620 ON 51
640 ON 49
660 OF 49
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Ban c6 thé ghi ndi dung trén vao text file va ding chirong trinh & bai 16
dé kiém tra,

16. Program P31016; {Doc bai hat theo chuan MIDI}
Uses Crt; :
Const C0 =32.625;
Var f:text;
S: string;
k,i,Code: integer;
a: array [1..3,1..500] of integer;

Procedure Nhap;
Begin
Assign(f,'P31017.out"); Reset(f);
k:=0; :
Repeat .
Inc(k),
Read(f,a[1,k]);
ReadIn(f,S);
While S[1]="' do Delete(S,1,1);
While S{length(S)]="" do Delete(S,length(S),1);
If Copy(S,1,Pos(" ",S)-1)="ON' then a[2. k]:=1
Else a]2.k]:=0;
Delete(S,1,Pos(' ,S));
While S[1]="" do Delete(S,1,1);
Val(§,a[3,k],Code);
Until EoF(f);
Close(f);
End;

Procedure Sapxep; {Sap xep theo A[1,i]}
Var i,j,tg: integer;
Begin
- Fori:=1tok-1 do
For =i+l to k do
If a[ 1,i]>a[1,j] then
begin
tg:=a[1,1]; a[1,1]:=a[1,]; a[ 1 j]):=tg;
tg:=a[2,1]; a[2,i):=a[2,]; a[2,j]:=tg;
tg:=a[3,i]; a[3,i]:=af34]; a[3,1):=tg;
- end; :
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_ End;

Procedure Play(N: integer);
Var Fr: real; i,ON:Integer;
Begin
Fe:=C0;
For i:=1 to a[3,N] do Fr: -Fr*Exp(ln(2)f’12)
If a[2,N]=1 then
begin .
ON:=a]3,N];
Sound(Round(Fr)):
Delay((a[1,N+1]-a[1,N])*30);
~ end
Else
begin
If ON=a[2,N] then NoSound;
Delay{(a[ |, N+1]-a[1,N])}*30)
end;
Nosound;
Delay(30);
End:

BEGIN

Nhap;

Sapxep;

For i==1 to k-1 do Play(i);
END.

17. Program P31017; {Mo phong tieng chuong dien thoai}

Uses Crt;

Const Notes: array [1..12] of string

:('CI,'CFI,'DI,'DF‘,'E"IF‘,'FFI,‘GI,‘GF',’IA','AF"IBI);
C0=32.625;

Procedure Play(Octave: integer; Note: string; Duration: integer);
Var Frreal; i:integer;

Begin

Fr:=C0;

For i:=1 to Octave do Fri=Fr*2;

t=1,; '
Whlle Notes[1]<>Note do begin Fr.=Fr*Exp(In(2)/12); 1nc(|) end;
Sound(Round(Fr));
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Delay(BDuration);
NoSound;
Delay(10),

-End;

Procedure SoftAlarm;
Var i:integer;
Begin
Fori:=1to8 do
begin '
Plav(4,'G',70);
" Play(4,'C',70);
end;
delay(1000);
End;

BEGIN

Writeln('Press any key to Stop...");
Repeat SoftAlarm Until KeyPressed;
END.

19. Program P31019; {Mo phong tieng coi hu}
Uses Crt;

Procedure Siren;
Var Fr: integer;
Begin
For Fr:=500 to 2000 do

begin Delay(1); Sound(Fr); end;
For Fr:=2000 downto 500 do

begin Delay(1); Sound(Fr}; end;.

NoSound;
End;

BEGIN

Repeat Siren Until KeyPressed;
END. '
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Bai 11. Tro choi
Chuong trinh sau dugc viét dé su dung cho cac bai sau. Gia st file nay
duge ghi trong thu muc TP ciia & C, va tén file 1a Mouse.pas:
{Mouse.pas}
Var mouseX,mouseY :word;
mousel.,mouseR:boolean;

Procedure showmouse;
Begin
Asm
mov ax,1
int 33h
End;
End;

Procedure hidemouse;
Begin
Asm
mov ax,2
int 33h
End;
End;

Function mouseevent:boolean;
Var t:word,
Begin
Asm

mov ax,3

mt 33h

mov mouseX,cx

mov mouseY,dx

mov t,bx
End;
mouse‘{ =mouseY div § +1
mouseX:=mouseX div § +1;-
mouseEvent:=t<>();
mouseL:=boolean(t and 1);
mouseR:=boolean(t and 2);
End;

Function mouseeventgr:boolean;
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Var t:word;
Begin
Asm
mov ax,3
int 33h
mov mouseX,cx ‘
mov mouseY,dx
mov t,bx
End;
inc(mouseX);
inc(mouseY);
mouseEventgr:=t<>0;
mousel.:=boolean(t and 1);
mouseR:=boolean(t and 2);
End; ‘

1. Program P31101;{Ban co 7 o}
Uses crt;
{$1 c:\TP\mouse.pas}
Var a:array[0..7] of byte;
fc:byte;
Procedure hien;
Var i:byte;
s:string;
Begin
hidemouse;
Fori=1to 7do

begin

Ifi=fc thens:=" X 'elses:='",

Case a[i] of
1: Textbackground(1};
2: Textbackground(4);
0: Textbackground(7);

End;

gotoxy(i*6,1);

write(s);

End;
showmouse;
End;

Procedure swap(Var a,b:byte);
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Var tg:byte;
Begin
tg:=a;
a:=b;
b:=tg;
End;

Procedure init;
Var i:byte;
Begin
a[4]:=0;
a[0]:=0;
fc.=3;
Fori:=1t0 3 do
begin
a[i]=1;
af8-i]:=2;
end;
End;

Function test:boolean;

Var i:byte;

Begin
test:=false;
Fori:=1to 3 do If a[i]<>2 then exit;
For i:=5 to 7 do If a{i]<>1 then exit;
test:=true;

End; '

Procedure play;
label 11;
Var i,t:byte;
x:word;
Begin
showmouse;
hien;
[Repeat
If mouseevent and mouseL. and (mouseY=1) then
begin
X:=mouseX;
t:=0;
For ;=1 to 7 do
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If (x>=*6) and (x<(i+1)*6) then
Begin -
t=i;
break:
End;
lfa[t]<>0 then Begin fc:=t; End
If (aft]= O)and(tGO)and(abs(t fc)<3)then
Begin
swap(a[t],a[fc]);
fo:=t:
End;
hien;
end; :
Until test or keypressed;
If not test then exit;
writeln;
textbackground(0);
writeIn(' Ban da hoan thanh tro choi ');
readln;
End;

BEGIN
clrscr;
init;
play;

END.

3. Program P31103; {xep mang 2x3}

Uses crt;

{31 cATP\mouse.pas)

Const px:array[1..4] of shortint = (0,1,0,-1);
py:array[1..4] of shortint = (-1 0 1,0%

Var a ; array[1..2,1..3] of byte;

Progedure hien;
Var i,j:byte;
Begin

hidemouse;

Fori=1to02do

Forj:=1to3 do
Begin
gotoxy(35+j*2,i+10);

233



textcolor(afij]); . )
Write('+'); {soan théo +' bing cach 4n Alt +219 - g6 s6 &
bén phai ban phim}
End;
showmouse;
End;

Procedure init;
Begin

.
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Procedure swap(Var a,b:byte);
Var tg:byte;
Begin
tg:=a;
a:=b;
b:=tg;
End;

function test:boolean;
Var i:byte;
Begin
test:=false;
If a[1,]1]<=>2 then exit;
If a[1,2)<>12 then exit;
If a[2,1]<=0 then exit;
If af2,2]<=15 then exit;
If a[1,3]<>4 then exit;
If a[2,3p<>1 then exit;
test:=true; i
End;

Procedure play;

Var x,y,1,3,11, 1, k:word;
Begin
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showmouse;
hien;
repeat '
If mouseevent and mouseL then
begin
x=mouseX;
y:=mouseY;
For :=1 104 do
If (x>=35+1*2) and (x<37+i*2) then break;
Forj;=1to 3 do
If (y=10+}) then break;
If(iin[1..3]}and (§ in [1..2]) then
begin
Fork:=1to4 do
begin
il:=i+px[k];
J1:=jpylkl;
If (il in 1. 3])and(11 in [1..2]) and (a[jl.i1}= 15)then
begin-
swap{al[i,i],a[j1,i1]);
break;
end,
end;
end;
hien;
end;
Until test or keypressed,
If not test then exit;
Writeln;
erteln(' Ban da hoan thanh tro choi’ ¥,
Readln;
End;

BEGIN
textbackground(7);
clrscr;
init;
play;

END.
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5. Program P31105;{doi cho cac o vuong mang 4x4}

Uses crt;

{$1 c\TP\mouse.pas }

Const px:arrayfl..4] of shortint = (0,1,0,-1);
py:array[1..4] of shortint = (-1,0,1,0);

Var a: array[1..4,1..4] of byte;

Procedure hien;
Var 1,j:byte;
Begin
hidemouse;
Fori:=1to4 do
~Forj=1to4do
" begin
gotoxy(30+j*3,i+10);
textbackground(ali,j] )
fextcolor(15);
write(a[i,j]:3);
end;
showmouse;
End; -

Procedure init;
Var i), k:byte;
Begin
fillchar(a, snzeof(a) 0);
randomize;
Fork:=1to 15 do
Begin
repeat
i:=random(4)+1;
j:=random(4)+1;
until af1,j]=0;
ali,j1:=k;
End;
End;

Procedure swap(Var a,b:byte);

Var tg:byte;
Begin
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tg:=a;
a:=b;
b:=tg;
End; -

function test:boolean;
Var 1,j:byte;
Begin
test:=false:
Fori:=1 to 4 do
For j:=1 to 4 do
If ((i<>4) or (j<>>4)) and (a[1,j]<>(i-1)*d+j) then exit;
test:=true;
End;
Procedure play;
Var x,y,1,),11,)1,k:word;
Begin
showmouse;
hien;
Repeat
If mouseevent and mouseL then
Begin
x:=mouseX;
y:=mouseY;
Fori:=1to 5do
If (x>=30+i*3) and (x<33+i*3) then break;
For j:=1 to 5 do
If (y=10+j) then break;
If (iin (1..4]) and (j in [1..4]) then
Begin
Fork:=1t0 4 do
Begin
11 :=1+px[K];
1L:=j+pylk];
If (il in [1..4]) and (j1 in [1..4]) and
(al31,11]=0) then
begin
swap(alj,il,a[j1,il});
break; :
end;
End;
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End;
hien;

End;
until test or keypressed;
If not test then exit;
writeln;
writeln(’ Ban da hoan thanh tro choi’);
readin;
End;

BEGIN
textbackground(0),
clrser;
init;
play;

END.

7. Program P31107;{ba con ngua}
Uses graph,crt;
Type arr=array[1..500,1..2] of longint;
Var .
n: longint;
mh,mode: integer;
v,b:array[1..3] of longint;
¢1,62,¢3: arr; '
t:array[1..3,1..500] of longint;
count: longint;

Procedure nhap; '
Begin
write('"n =');
readln(n);
End;
Procedure khoidong;
Begin
mh:=0;
initgraph{mh,mode," ');
End;
Procedure vantoc:
Begin '
v[1]:=random{3)+1,
v[2]:=random(3)+1;
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v[3]:=random(3)+1;
End;

Procedure ve;

Begin
setcolor(magenta);
setcolor(magenta),
circle(100,240,90);
circle(300,240,90); -
circle(500,240,90);

End;

Procedure tinhtd;
Var i,¢ : longint;
Begin
count:=0;
For i:=100 to 190 d
Begin :
inc(count);
cl[count, []:=i; ‘
c:=round(sqrt((8100-sqr(i-100))));
cl[count,2]:=c+240;
c1[180-count,1]:=i;
c1f180-count,2]:=-c+240;
c:=round(sqrt((8100-sqr(c1[ 1 80-count,2]-240))));
c1[180+count,]]:=-c+100;
cl[180+count,2]:=c1[180-count,2];
¢1[360-count,1]:=c1[180+count, 1];
¢1[360-count,2]:=c1[count,2];
End,
count:=360;
For i:=1 to 360 do
Begin
c2[i,1]:=c1[i,1}H+-200;
c3[i,1]):=c1[i,1]+400;
c2{i,2):=cl[i,2];
c3[1,2]:=¢1[i;2];
End;
End;

Procedure tron(x,y,mau : longint);
Begin
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setcolor(mau);
circle(x,y,3);
End;

Procedure thoigian(k : integer);
Var i : integer;
Begin '
For i:=1 to 360 do t[k,i}:=i*v[k];
End;
Procedure xuly;
Var td : integer;
Begin
vantoc;
thoigian(1); thoigian(2); thoigian(3);
bi1]:=2; b[2]:=2; b[3]:=2; td:=1;
tron(c1[1,1],c2f1,2],green);
tron{c2[1,1],c2[1,2],red);
tron(c3[1,1],¢2[1,2],blue);
delay(100);
repeat
delay(10);
inc(td);
if td=t[1,b[1]] then
Begin
tron{c1[b[1])-1,1],c1[b[1]-1,2],white);
setcolor(magenta);
circle(100,240,90);
tron(cl[b[1],1],c1{b[1],2],green);
inc(b[1]);
End;
if td=t{2,b[2]] then
Begin
tron{c2[b[2]-1,11,c2[b[2]-1,2],white);
setcolor(magenta);
circle(300,240,90);
tron(c2[b[2],1],c2{b[2],2],red);
inc(b{2]); '
End;
if td=t[3,b[3]] then
Begin
tron{c3[b[3]-1,1],c3[b[3]-1,2],white);
setcolor{magenta);
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circle(500,240,90);
tron(c3{b[3],1],c3[b[3],2],blue);
mc(b[3])
n .
Until (b[1]=360) or (b[2]=360) or (b[3]=360);

End;

- Procedure ketthuc;
Begin
closegraph;
if b[n]=360 then
Begin
writeln('Ban thang roi do');
readin;
exit;
End;
writeln("He he ban thua roi nha');
readln;
End;

BEGIN
clrser;
randomize;
nhap;
khoidong;
setbkcolor(white);
ve;
tinhtd;
xuly;
ketthuc;

END.

9. Program P31109;{Ban may bay}

Uses crt; _

Var plane:array[l 10] of record

X,y integer;
enable:boolean;
v:longint;
End;
bullet:array[1..10] of record

X,y ! integer;
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enable : boolean;
v : longint;
End;
px : integer;
show : boolean;
t : longint;

Procedure hien;
Var i:byte;
Begin
¢clrser;
Fori=1to i0 do
Begin
If plane[i].enable then
With plane[i] do
Begin
gotoxy(x.y);
write('Plane’)
End; -
If bullet[i].enable then
With bullet[i] do
Begin
gotoxy(X,y);
write(");
End;

End; :
gotoxy(px,25);
write("");

End;

~ Procedure short;
Var i:byte;
Begin
Fori:=1 to 10 do
If bullet[i].enable=false then
With bullet[i] do
Begin
XI=pX;
y:=25;
enable:=true;
v:=0; .
show:=true;
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End;
End;

Procedure newplane;
Var i:byte;
Begin
Fori:=11to 10 do ‘
If plane[i].enable=false then
With plane[i] do
Begin
x:=random(80)+1;
y:=random{10)+1;
enable:=true;
v:=0);
show:=true;
End;
End; :
Procedure init;
Var i:byte;
Begin
For i:=1 to 10 do bullet[i].enable:=false;
For i:=1 to 10 do newplane;
px:=40;
t:=0;
End;
Procedure test;
Var i,j:byte;
Begin
“Fori:=1to 10do
If plane[i].enable then
Forj:==11t0 10 do :
If (bullet[j].enable) and (bullet[j].y=plane{i].y) and
{plane[i].x<=bullet{j].x)

and (-plane[i].x+bullet[j].x<5) then
begin
bullet[i].enable:=false;
plane{i].enable:=false;
: end;
Fori:=1to 10 do

End:

k4

If {bullet[i].enable) and {bullet[i].y=1) then bullet[i].enable:=false§
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Procedure update;

Var i: byte;
dx,dy : integer;
Begin
If t<10000 then inc(t)
else Begin’
t:=0;
newplane;
End;
Fori:=11to 10 do
Begin
With bullet[i] do
If enable then
Begin
If v<1000 then inc(v)
else Begin
v:=0;
dec(y);
show:=true;
End;
end;

With plane[i] do
If enable then

Begin .
If v<10000 then inc(v)
else Begin
v:=0;
. dx:=random(3)-1;
dy:=random(3)-1;
If (x+dx>0) and (x+dx<81) then x:=x+dx:
If (y+dy>0) and (y+dy<I11) then y: —y+dy,
show:=true;
end;
end;
end;
End,
Procedure play;
Var ch:char;
Begin
ch:= #0;
repeat
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If keypressed then
Begin .
ch:=readkey;
If ch= #0 then ch:=readkey;
case ch of
#75:1f px>1 then dec(px);
#77:1f px<80 then inc(px);
#32:short;
end;
end;
show:=false;
update;
test,
[f show then hlen
Until ch= #27;
End;

BEGIN
init;
play;

END.

11. Program P31111;{tim so}
Uses crt;
Var b,ak,dem:word;
ch:char;
BEGIN
Clrscr;
b:=1000;
a:=0;
dem:=0;
Repeat
inc(dem);
k:=(atb) div 2;
write(dem,’ Co lon hon ' k,' khong C/KY; readln(ch)
If upcase(ch)="'C’ then a:=k
else b:=k;
Until b-a<2;
If a<b then
Begin
If upcase(ch)='C' then a:=b
else b:=a;
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End;
Write(' So ban nghi la ', a);
. Readln;
END.

13. Program P31113; {Boc soi}
Uses crt;
Var d,ck:integer;
a:array[1..2] of integer; -
ch:char;
BEGIN
Write(" Nhap so sot cua dong thu nhat =");ReadIn(a[1]);
Write(' Nhap so soi cua dongthu hai = ");ReadlIn(a[2]),
Write(' Bandi truoc C/K ");ReadIn(ch); '
Repeat
If upcase(ch)="C' then
Begin
Writeln(' Dong 1 co: ‘,a[l],' vien soi');
Writeln(' Dong 2 co: ',a[2],’ vien soi’);
If (a]1]=1) and (a[2]=1) then
Begin
Writeln('Ban da thua %
Readln;
exit;
End;
~ Repeat
Write(' Ban chia dong nao ');Readln(d);
Until (¢>0) and (d<3) and (a[d]>1);
If d=1 then k:=2 else k:=1;
~ repeat
Write(' Mot trong hai dong do co bao nhleu vien
soi');ReadlIn(c);
Until c<afd];
alk]:==¢c;
a[d]:=afd]-¢;
WriteIn(' Dong 1 co: ,a[1],’ vien soi');
WriteIn(' Dong 2 co: ',af2]," vien soi');
ch:='K';
End .
else
Begin
If (a[1]=1) and (af2]=1) then
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Begin
Writeln('May da thua');
Readln;
exit;
End;
d:=a[1];
c:=1;
If a[1]<a[2] then
Begin
d:=a[2]:
c:=2;
End;
If a[1] mod 2=0 then
Begin
d:=a[l];
c:=1;
- End;
Writeln(' May chia dong ',c);
a[2]:=1;
a[1]:=d-1;
ch:='C";
End;
Until false;
END.

15. Program P31115;{boc diem}
Uses crt;
Var n:byte;

ch:char;

Function bandi:integer;
Var azinteger;
Begin
Repeat
write('Ban boc may que 1-10: ");readIn(a);
Until (a>0) and (a<11) and (a<=n);
bandi:=a;
End;
Function maydi:integer;
Var a:integer;
Begin _
a=nmod 11;
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If a=0 then a:=1;

maydi:=a;

writeln('May boc ',a,’ que ’);
End;

BEGIN

Clrscr;
—100
write(' Ban di truoc C/K %; readln(ch)
Repeat
If upcase(ch)="C’ then
Begin
If n=0 then
Begin
write(" Ban da thua");
readin;
halt;
End;
n=n-bandi;
writeln(' Dong soi con ',n;' vien');
ch:=K";
End
clse
Begin
If n=0 then
Begin
“write(' May da thua");
readln;
halt;
End;
n:=n-maydji,

writeln(’ Dong soi con ', n,' viea');

ch:="C";
End;
Until false;
End.

17. Program P31117;{chon thoi gian}
Uses crt;
Var n,t,nl,tl :integer;
ch:char;
Begin
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Repeat _
Write{’ Ban cho ngay '};Readln(n);
Until (n>0) and (n<32);
t:=0;
erte(' Ban choi truoc CIK') Readin{ch);
Repeat
if upcase(ch)="C' then
Begin '
Writeln(' Ngay ',n,’ thang '.t);
if (n=31) and (+=21) then
Begin
Writeln(" Ban da thua');
ReadIn; '
exit;
End;
Repeat
Write(' Nhap ngay moi "y;Readin(nl);
Write(' Nhap thang moi‘);Readin(t1);
Until (n1<32) and (t1<13) and (n1>=n) and (t1>—t) and
{(n1<>n) or (t1<1));
n:=nl;
t:=tl;
End
else
Begin
Writeln{’ Ngay ',n,' thang "t);
if (n=31) and (t=21) then
Begin
Writeln(* May da thua');
Readln; -
exit;
End;
End;
Until false;
End.

19. Program P31119;{Tro choi Nim}
Uses crt;
Var n:byte;

y a:array[1..100] of word,;

Procedure input;

249



&V
T

Var i;byte;
Begin
Writeln;
Write(' Nhap so dong soi N=");ReadIn(n};
Fori:=1 tondo
begin
Wnte( Nhap so soi cua dong ",1,' =");

Readln(a[l]),
end;
End;
Procedure nguoichoi;
Var ¢,b:integer;
Begin
Repeat
Write(" Ban boc dong nao ');Readln{c); :
If afc]=0 then Writeln(’ Dong do khong con soi');
Until a[c]<>0;
Repeat
Write(' Ban boc may vien '); Read]n(b)
If b>afe] then Wr:teln( Khong the boc nhieu hon so soi ');
Until b<=a[c];
a[c]):=a[c]-b;
End;
function over:boolean;
Var ihyte;
Begin
over:=false;
For 1:=1 to n do If a[i]<>0 then exit;
over:=true;
End; .
Procedure maychoi;
Var i,t:byte;
d.d1,max:word;
Begin
max:=0;
Fori:=1 tondo
If a{i]>max then
Begin
max:=a[i};
t:=i;
End;
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d:=0;
- Fori:=1tondo
If i<>t then d:=d xor a[i];

‘For d1:=1 to a[t] do If dl xord =0 then break;

d1l:=a[t]-d1;
Ifd1=0 then di:=1;
a[t}:=a[t]-d1;

Writeln(’ May boc dong’ t voi so soi la ' ,d1, vien');

End;
Procedure play;
Var ch:char,
ibyte;
Begin
Write('Ban di truoc C/K');ReadIn(ch);
Repeat
If upcase(ch)="C' then
Begin
Fori:=1tondo erte(‘ Lali])
Writeln;
If over then
Begin
Writeln(' Ban da thua)
Readln;
halt;
End; "
nguoichoi;
ch:='K"
End
else
Begin

For i:=1 to n do Write(' *,a[i]);

Writeln;
If over then
Begin
Writeln(’ May da thua)
Readln;
halt;
End;
maychoi;
ch:=C",
_ End;
Until false;
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End:

3

BEGIN

Clrscr;

input;

play;
END.

21. Program P31121;{Tro choi Keylesa}
Uses crt;
Var n,i:byte;
ch:char;
a:arrayf1..200] of byte;
Function doixung:boolean;
Var i:byte;
Begin .
doixung:=false;
For i:=1 to n div 2 do If a[i]<>a[n-i+1] then exit;
doixung:=true;
End;

Procedure hien;
Var i:byte;
Begin
clrser;
Fori:=l tondo
begin
gotoxy(i*6,3);
textcolor(15);
If a[i]=1 then textcolor(4);
write("*');
end;
writeln;
End;

Function over:boolean:

Var i:byte,;

Begin
over:=false;
For i:=1 to n do If a[i]=1 then exit;
over:=true;

. End;
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Procedure nguoidi;

Var c,b:byte;

Begin

hien;

Repeat
write(" Ban boc vien thu may ");readin(c);
write(" Ban boc may vien ");readln(b);
b:=b-I;

Untit (a[c]=1) and (b<2) and (a[c+b]=1);

afc]:=0;,

a[ctb]:=0;

End;

Procedure maydi;
Var i:byte;
Begin
i=ndiv2;
If (n mod 2=0) and (a[i}=1) and (a[i+1]=1) then
begin
ali]:=0;
ali+1]:=0;
exit;
end;
If (n mod 2<=>0) and (a[i+1]=1) then
begin
afi+1]:=0;
exit;
end;
For i=1 to n do
If a[i]=1 then
begin
ali]:=0;
If doixung then exit;
afi]:=1;
end;
For =1 ton-1do :
If (a[i]=1} and (a[i+1]=1) then
begin
afi]:=0;
ali+1]:=0;
If doixung then exit;



afi]:=1;
ali+1]:=1;
end;
For i:=1 to n do If a[i]=1 then
begin
a[i}:=0;
exit;
end;
End;
BEGIN '
textbackground(0);
clrser; ' )
write(" Nhap so vien soi N=");readIn(n};
write(' Ban di truoc C/K ");readin(ch),
For i:=1 to n do a[i]:=1;
a[n+1}:=0;
Repeat
If upcase(ch)='C' then
begin
If over then
begin
write(' Ban da thua');
readln;
exit;
end;
nguoidi;
ch:='0";
end
else
begin
If over then
begin
write(" May da thua');
readln;
exit;
end;
maydi;
hien;
ch:='C"
end;
~ Until false;
END.
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Bai 12. Cac thuit toan hinh hoc

1. Ky hiéu g 1a dudmg - b
chéo chi ra trén hinh
v&. Xét cac tam giac
vdicdccanha, b, g va
¢, d, g tacd cic bat
dang thirc sau: c
a+b>g>la-b|(1) a
c+d>g>lc-d(2)
Diéu kién can va da dé
a,b,c,dfaoracac
canh cuia tir giac la ton o
tai g thoa man diéu kién trén. Tir hai b4t ding thic trén suy ra:
a+b>|c-d(3)
c+d>la-b|(4)
Ta s& chirmg minh ring céc diéu kién (3), (4) ciing 1a diéu kién di déa,
b, ¢, d lap thanh cic canh ciia mét t giéc.,Théit vay, cdc bdt dang thirc
(3) va (4) tao thanh hai khoang trén truc s6. Néu hai khoang nay roi
nhau thi ta phai c6 hodc |a - b|>a + b hojc ¢ - d| > ¢ + d. Diéu nay
khéng thé xay ra. Viy hai khoang trén giao nhau va do d6 ton tai g thoa
min (1) va (2). b6 la dpem. '
Chiry: Diéu kién (3) va (4) tuong duong véi hé cac bat ding thire sau: -
a+b+c>d
atb+d>c¢
atc+d>b

b+c+d>a

Program P31201;{Kiem tra tu giac voi do dai cac canh lien nhau}
Uses Crt; .
Const  fn ="TUGIAC.INP"
fg =" TUGIAC.QUTY,
Var a,b,c.d:real;
Procedure Nhap;
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Var f:text;

Begin

Assign( f,fn ); Reset( { );
ReadIn( f,a,b,c,d);
Close( f);

End;

Procedure Qut( s : string );
Var f: text;

Begin

Assign( f.fg ); Rewrite( ),
Write( f 5 );

Close( f);

End;

BEGIN

ClrSer;

Nhap;
If(atb+c<=d)or(a+b+d<=c)or(@a+c+d<=b)or(b+c+d
<=a)or '

(a <=0) or (b <= 0) or (¢ <= 0) or(d <=0) then out( 'Khong')
Else out( 'Co' );

END.

3. Program P31203;{Kiem tra xem co tao thanh 5 canh cua ngu giac
khong}
Uses Crt;
Const fn = NGUGIAC.INP",
fg = NGUGIAC.OUT"
Vara,b,c,d, e: real;
Procedure Nhap;
Var f: text;
Begin
Assign( f,fn ); Reset( f);
Readln(f,a,b,c.d);
Close( f');
End,;

Procedure Qut( s ; string );
Var f: text,
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Begin
Assign( f,fg ); Rewrite( f);
- Write(f,s);
Close( f);
End; '

BEGIN
CirScr;
Nhap; :
lf(a+b+c+e€=d)or(a+b+d+e<=c)or(a+c+d+e<=.b)or :

(b+rc+d+e<=a)or

(atb+c+d<=e)or(a<=0)or(b<=0)or(c <=0)or(d<=0)or
(e <= 0) then out( 'Khong' )
Else Out( 'Co’ );
ND.

5. Program P31205;
(* Tinh so giao diem cua n duong thang *)
Uses Crt;
Const fn = 'DUONG.INP’;
fg ="DUONG.OUTY,
max = 100;
exp =0.0001;
Var a,b.c :array[l..max] of integer;
n : integer;
sgd : integer;

Procedure Nhap;
Var f: text;
i: integer;
Begin
Assign( f,fn ); Reset( f);
ReadIn( f ,n°); _
Fori:= | ton do ReadIn(f a[i] ,b[i] ,c[i] ); { ax + by = ¢ }
Close(f); : '

End;
Procedure Chuanbi;
Begin

sgd .= 0
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End;

Function Giaodiem( i ,j : integer;Var x ,y : real ) : boolean;
Var d.,dx .dy: integer;
Begin
d :=a[i] * b{j] - alj] * b[il;
dx := c[i} * b[j] - c[j] * bli];
dy == a[i} * ¢[j] - a[j] * clil;
If d <> 0 then begin x := dx/d: y == dy/d; end;
giaodiem =d <> 0; '
End;

Function Giatri( i : integer;x .y : real } : real;
Begin

Giatri == a[i] * x + bfi] * y - ¢[i];
End; ’

Function bang( a ,b : real } : boolean;
Begin

bang = abs(a-b ) <=exp;
End;

Function Thoaman( i ,j : integer:x .y : real ) : boolean;
Var ii: integer;
Begin

Thoaman := false:

Forii:=1toi-1do

If (ii <> j) and bang(giatri(ii ,x .¥).0) then exit;
Thoaman := true;
End:

Function Catrieng( i : integer ) : integer;
Var i, gtiinteger;

X,y : real;
- Begin
gt:= 0;
Forii:=1toido

If giacdiem(i i1 ,x ,¥) then
If thoaman(i ,ii ,x ,y) then Inc(gt):
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catrieng := gt;

End;
Procedure Tinhsl;
Var i:integer;
Begin
Fori:=1 to n do Inc(sgd ,catrieng(i));
End;

Procedure Ghinhan;

Var f: text:

Begin _
Assign(f .fz), Rewrite(f),
Write(f ,sgd);
Close();

End;

BEGIN

7. Program P31207;{Tinh va ve ra tat ca Mino}
Uses Crt;

Const  fn = 'NMINQ.INP"

fg = "'NMINO.OUT;
max = 16;
Type bang= array[0..max+1,0..max+1] of integer;
Var n:integer;
lonmin : integer;
hinh ,hinh1 xet .dd : bang;
hang .cot: array[}..max] of integer;
sl : integer;
qL,qj :  array[|..max*max] of integer;
sh ,s¢ integer,
hangthieu , cotthieu:integer;
sleh :  longint;
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f: text;

Procedure Nhap;

Var fitext;

Begin

_Assign(f,fn); Reset(f);
Readin{f ,n);
Close(f)

End;

Procedure Chuanbi;

Begin :
lonmin:= trunc{sqrt(n));
If n <> sqr{lonmin) then Inc(lonmin};
slch :=0;

End;

Function min2{ a ,b : integer ) : integer;
Begin

If a < b then min2 := a Else min2 := b;
End;

Procedure Taobien( i ,j : integer );-
Var ii jj : integer;
Begin
FillChar(dd ,SizeOf(dd),1);
FiliChar(xet,SizeOf(xet),1);
Forii:=1toido
Forjj:=1tojdo
begin
dd[ii jj] :=0;
xet[iijj] = &
end;
End;

El

Procedure Ghinhancauhinh;
Var i,j: integer;
Begin

Inc(sich); -

Writeln(f,sh ,' " .sc);
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Fori:= 1l toshdo

begin
For j := 1 to sc do Write(f.{(dd[i,j] mod 2):2);
Writein(f)
end;
End;

Procedure Quaytrai;
Var hinhl : bang;
1,j : integer;

Begin

hinh1:= hinh;

Fori:=1to sh do

Forj=1toscdo hlnh[ld] = hmhi[sc-ﬁl il;

End;

Procedure Lathinh;
Var hinhi : bang;
i,]: integer;
Begin
hinh1:= hinh;
Fori:=1toshdo

Forj =1 tase dO hinh[i’j] = hinh‘l [Sh'i+l,sc-j+l];

End;

Procedure Dachinh;
Var hinhl : bang;
i,) : integer,;

Begin

hinhl :=hinh;

Fori:=1toshdo

For j := 1 to sc do hinh[i,j] := hinh1fsh-i+1j];

End:

Function Bethat : boolean;
Var ii,jj :integer;
Begin
Bethat := false;
Forii:=1toshdo
Forjj =1toscdo
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If hinh[ii,jj} <> hinhiii,jj] then
begin :
Bethat:= hinh[ii,jj] < hinh1{iijj];
exit;
end;
End;

Function Behon : boolean;
Begin,

"Behon ;= Bethat;

End;

Function Xethinhvuong : boolean;
Begin :

Xethinhvuong := false;

Quaytrai;

If Behon then exit; Quaytrai;

If Behon then exit; Quaytrai;

If Behon then exit; Dachinh;

1f Behon then exit; Quaytrai;

if Behon then exit; Quaytrai;

If Behen then exit; Quaytrai;

If Behon then exit; Xethinhvuong = true;
End;

Function Xetchunhat : boolean;
Begin
Xetchunhat := false;
Lathinh;
If Behon then exit; Daohinh;
If Behon then exit; Lathinh;
If Behon then exit; Xetchunhat := true;

End;

Procedure Chuyensang( a : bang;Var b : bang );
Var i,jrinteger;

Begin '

Fori:=1toshdo
For j := 1 to sc do b[i,j] == a[i,j] mod 2;
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End:

Procedure Thughinhancauhinh:;
Begin _
Chuyensang(dd .hinh):
hinhl:= hinh:
If sh=sc then begin Ifnot Xethinhvuong then exit; end
Else If not Xetchunhat then exit;

Ghinhancavhinh;
tnd;
Procedure Xetthem( 1,j : integer );
Begin
Inc{xet[1,j]);
If xet[1,j] = | then
begir
Inc(sl);
qi[sl] =1
qi[st] =]
end;
End;

Procedure Xetbot( i .} - integer );
Begin
If xet[i,j} = 1 then Dec(sl);
Dec( xet{i,j] %
End;

Procedure Themdiem( ii : integer );
Var i,j: integer;
Begin

i:==qilii];

J = qj[iil;

dd[i,j] = 1;

If dd[i,j-1] = 0 then Xetthem(i j-1);
If dd[ij+1] = 0 then Xetthem(i ,j*+1);

- 1f dd[i-1,j] = 0 then Xetthem(i-1,j);

If dd[i+1,j] = 0 then Xetthem(i+1.);

~End;



Procedure Bodiem( ii : integer.);
Var i, :integer;
Begin
i == qilii];
)= Cli[ii];
ddfij] ==
If ddfi,j- 1] 0 then Xetbot(i,j-1):
If dd[i,j+1] = 0 then Xetbot(i,j+1);
If ddfi-1,j] = 0 then Xetbot(i-1,j);
If ddfi+1,j] = 0 then Xetbot(i+1,j);
End; '

Procedure Xethangeot( ii : integer );
Var i,j integer;
Begin
1= qi[ii];
j=qlit];
Inc(hangf{i]);
If hangfi] = 1 then Dec(hangthieu},
Inc(cot[j]); ’
If cot[j] = | then Dec(cotthieu);
End;

Procedure Xetlaihangcot( ii : integer );
Var i,j: integer;

Begln
1= qi[ii];
J =qjliil;

If hang[i] = 1 then Inc(hangthieu);
Dec(hang(i]); .
If cot[j] = 1 then Inc(cotthleu)
Dec(cot[j]);
nd;
Procedure Duyet( i : integer;last : integer );
Var ii :integer;
Begin
-1f 1> n then
begm thughinhancauhinh; exit; end
For ii := last + 1 to sl do
begin '
- themdiem(ji);

264



xethangcot(ii); '
If hangthieu + cotthieu <= n - i then duyet(i+1,ii);
Xetlathangcot(ii); ' '
bodiem(ii}; -
end;
End;

Procedure Duyetcauhinh( i j : integer );
Var-jj: - integer; '
Begin
sh =1,
sc:
FlllChar(hang SlzeOf[hang) 0);
FillChar(cot,SizeOf{cot),0);
hangthieu := sh;
cotthieu := sc;
taobien(i ,));
Forjj:=1tojdo
begin
sl:=1;
qi[l}:=1;
(1] = ji;
duyet(1,0):
ddf!,jj] :== 2;
end;
End;

Procedure Duyethinhbao;
Var i,j: integer;
minj ,maxj : integer;
Begin
For i := lonmin to n do
begin
minj ;= (n-Ddivi+1;
maxj := min2{n+1-i,i);
For j := minj to maxj do duyetcauhinh(i,j);
end;
End;

Procedure Ghicuoi;
Var f; file of char;
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s : string;
i : integer;
Begin
str(slch,s);
Assign(f,fg): reset(f);
Seek(f,0); '
Fori:= | to length(s) do Write(f.s[i]);
Close(f);
End;

BEGIN
Clrscr;
Assign(f,fg): Rewrite(f);
- Writeln(f,' ')
Nhap;
Chuanbi;
duyethinhbao;
Close(f);
ghicuoi;
END.

9. Program P31209;
Uses Crt;
Const  fn ="THUOQCTHO.INP"
fg = THUOCTHO.OUT",
max = 100;
chuan : array[1..3] of integer=(1,1,1 );
Var m,n:integer;
a:array[1..max,1..max] of integer;
skiinteger;

Procedure Nhap;

Var f: text;

Begin _
Assign(f ,fn}; Reset(f);
ReadIn(f,m,n);
Close(f);

End;

Procedure Chuanbi;
Begin
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FillChar(a ,SizeOf(a),0);
sl:=0:
End;

~ Procedure Pathinhngang( i j ,¢ : integer );

Var ii:integer;
Begin

Forii:=1to 3 do a[i,j+ii-1] := chuan{ii] +c;
End;

Procedure Dathinhdoc( 1 j ,¢ : integer ):
Var ii: integer;
Begin
Forii:= 1 to 3 do a[i+ii-1,j] :=chuanl[ii] + c;
End;

Procedure Datngang( il jl ,i2 ,j2 : integer );
Var ij: integer;
Begin
Fori:=il toi2do

Forj:=jltoj2 do

If a[i,j] = O then
begin

Pathinhngang(i,j,sl);

Ine(sl);
end;
End;

E

Procedure Datdoc( i1 ,j1,i2 ,j2 : integer );
Var 1, : integer;
Begin

_ Fori=1l toi2 do

Forj:=jltoj2do
If afi,j] = 0 then
begin
dathinhdoc(i,j,sl);
Inc(s! );
end;
End;
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Procedure Datvachen( i1 ,j1 ,i2 j2 : integer );

Begin

If (i2-i11+1) mod 3 = 0 then datdoc(il j1, 12,_12)
Else datngang(il,j1,i2,j2);

End;

Procedure Ghinhan;
Var ftext;
Lj:integer;

- Begin _
Assign(f,fg); Rewrite(f);
Fori:=1tondo

begin :
Forj =1 to n do Write(fa[ij]:6);
Writeln(f),
end;
Close(f),
End;

BEGIN
Clrscr;
Nhap;
Chuanbi;
Datvachen(l,]1,m,n);
Ghinhan

END.

11. Program P31211; {Xep hinh vuong}
Uses Crt;
Const  fn ="XEPVUONG.INP";
fg ="XEPVUONG.OUT";
max = 10;
maxc = 100;
Type cap=record
i,j:integer;
end;
Var n.k: integer;
a : array{l..max+1] of integer;
ddmax ,dd : array[0..maxc+1,0,.maxc+1] of byte;
moc : array[0..maxc+1,0..maxc+]] of byte; -
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tong : integer;

thuamax : integer;

chon : array(l..max+1] of byte;
cohinh : boolean;

slduoc : integer;

tapmoc : array[ 1..maxc] of cap;
simoc : integer;

Procedure Nhap:
Var fitext;
i :integer;
Begin
Assign(f,fn); Reset(f);
Readln(f nk);
For i := 1 to n do Read(f,a[i]);
Close(f);
End;

Procedure Chuanbi;

Var i, : integer;

Begin
FillChar(dd ,SizeOf{(dd),1);
FillChar(chon,SizeOf(chon),0);
FillChar(moc,SizeOf(moc),0);
Fori:=1tokdo :

Forj:=1tokdo ddfij]:=0;

tong ;= 0;
Fori:= 1 to n do Inc(tong ,afi ]*a[l])
thuamax:=trunc(sqrt(k*k-tong));
moc{1,1] == 1:
slduoe:=0;
slmoc:=1;

' tapmoc{l] =
tapmoc[1].j:==

End;

Function vua( k ,i ,j : integer ) : boolean;
Var i, jj : integer; .

Begln

vua := faise;

For ii =110 a[k] do
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For jj := 1 to a[k] do If dd[i+ii-1,j+jj-1] <> 0 then exit;
vua:.= true,
End;

Procedure Datmoengangduoi( k .i .} : integer );
Var ii,)) : integer;
Begin
J=i+alk]-1;
= i+afk];
If dd[ii.jj] = O then
begin
While dd[ii,jj-1] = 0 do dec(jj);
Inc(moc[iijjl};
If moc[ii,jj] = t then
begin
Inc(slmoce);
tapmoc{slmoc].i =1ii;
tapmoc[stmoc].§ := jj;
end;
end;
End;

Procedure Datmocdocphai{ k 1 .j : integer );
Var ii,jj:integer;
Begin

=) +alk];

ir:=i+a[k] - L;

If dd[ii.jj} = O then

begin
While dd[ii-1,jj] = 0 do Dec(ii);
Inc(moc[ii jj]):
If moc[iijj] = ! then
begin
{ne( slmoc );
tapmoc[slmocj.i := ii;
tapmoc([slmoc]j :=jj;
end: B
end;
End;
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Procedure Bomocngangduoi( k i ,j : integer );
Var ii,jj :integer;
Begin
J=j+alk]-t
ii =1+ a[k];
If dd[ii,jj] = O then
begin
While dd[ii.jj- 11 = 0 do dec(j));
If moc[iiyjj] = 1 then Dec(simoc):
Dec( inoclii.j)] )
end;’
End;

Procedure bomocdocphai( k ,i ,j : integer );
Var ii,jj integer;
Begin

ij = j+alk];

ii:= i+a[k]-1;

If dd[ii,jj] = O then

begin '
While dd[ii-1,jj] = 0 do Dec(ii);
If mocfii,jj] = 1 then Dec(slmoc);
Dec(moc[i1ig)])

end;
End; .
Procedure Dat( k .i j : integer );
Var ii, j : integer;
Begin
Forii:= 1 to.alk] do

For jj :=1 to afk] do dd[i+ii-1 j+jj-1] = k;
datmocngangduoi(k.i ,i);
datmocdocphai(k,i.j);
End:

Procedure Bo( k .i ;j : integer );
Var ii, jj : integer;
Begin
Bomocngangduoi(k ,i ,j):
Bomocdocphai(k ,i .j);
For ii ;= 1 to a[k] do
For jj := 1 to a[k] do dd[i+ii-1,j+ijj-1} == 0;
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End;

7

Procedure Duyet( last : integer ); forward;
Procedure Datthuhinh( k ,i ,j : mteger );
Var ii: integer;
Begin
Forii==1tondo
If chon[ii] = 0 then
If vua(ii i ,j) then

begin
dat{ii,i,j);
chonlii] ==1; - ~
Inc(slduoc);
duyet(k);
Dec(slduoc);
chon[ii] = 0;
bo(ii,ij);
If cohinh then exit;
" end;
End:
Procedure Ghinhanhinhmoi,
Begin
“ddmax = dd:
End;

Procedure Duyet( last : integer );
Var iinteger;
Begin
If slduoc >= n then
begin
Ghinhanhinhmoi;
cohinh := true;
exit;
end; .
For i := last+] to slmoc do Datthuhinh(i,tapmoc{i].i ,tapmoc[i].j)%
End,;

Function Thoamancanh( m : integer ) : boolean;
Begin

cohinh = false;

Ine(n);

a[n] :=m;
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duyet(0);

Dec(n);

Theoamancanh := cohinh;
End;

Procedure Duyetnhiphan;
Var d,c: integer;
m : integer;
Begin
d=0;
¢:= thuamax;
While d <=c do
begin _
m:=(d +¢) div 2;
If Thoamancanh(m) then

begin
Writeln('Best now ; '\m );
d=m+1;
end
Elsec:=m- [;
end;
End;

Procedure Ghinhan:
Var ij: integer;
f: text;
Begin
Assign(f ,fg); Rewrite(f);

 Fori:=1tokdo

begin _
For j := 1 to k do Write(f ,ddmax[i,j] mod (nt+1):4);
Writeln(f);
end;
Close(f);”
End;

BEGIN

Duyetnhiphan;

18 LAP TRINHPASCAL A,
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Ghinhan;
END.

13. Program P31213;
{Tim phu cua mot hinh chu nhat boi cac HCN khong so sanh
duoc}
Uses Crt; '
Const fn = 'CHUNHAT.INP';
fg = 'CHUNHAT.OUT",
max = 100; -
Type chunhat = record
i,j: integer;
end;
Var m,n : integer;
dt : integer;
sh : integer; .
hinh: array [1..max] of chunhat;
slch: integer;
chon: array [1..max] of byte;
dd : array [0..max+1,0..max+1] of byte;

Procedure Nhap;

Var f: text;

Begin
Assign(f,fn); Reset(f);
ReadIn(f m,n);
Close(f);

End;

Procedure Chuanbi;
Vari,j: integer;
Begin
dt:=m*n:
slch:=0;
FiilChar{chon,SizeOf(chon},():
FillChar(dd,SizeOf(dd),!);
For i:=1 to m do

For j:=1 to a do dd[i,j]:=0:
End;

Procedure Ghinhanhinh;
Var i,j: integer; f: text;
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Begin

Assign(f.fg); Reset(f);

For i:=1 to m do

begin '

For j:=1 to n do Write(f,dd[i,j):3);
exit;

end;

Close(f);

End:

Function vua(k,i,j: integer): boolean;
Var i1,jj: integer;
Begin
vua:=false;
For it:=1 to hinh{k].i do

For jj:=1 to hinh[k].,j do

If ddfi+ii-1,j+jj-1]<>0 then exit;

vua.=true;
End;

Procedure dat(k,i,j: integer);
Var ii,jj: integer;
Begin
Chonik]:=1;
For ii:=1 to hinh[k].i do
For jj:=1 to hinh[k].j do dd[i+ii-1,j+jj-1]:=k;
End; :

Procedure bo(k,i,j: integer);
Var i1,)): integer;
Begin .
For ii:=1 to hinh[k].i d .
For jj:=1 to hinh[k],j do dd[i+ii-1,j+jj-1]:=0;
Chon[k]:=0;
End;

Procedure Timdiemtiep(Var iijj: integer);
Begin '
While dd[ii,jj]<>0 do
begin
Ine(jj);
If jj>n then begin Inc(ii); jj:=t; end;
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end;
End;

Procedure Duyetcachdat(i: integer; ii.jj: integer),

Var k: integer;
Begin
If i>sh then
begin
ghinhanhinh;
halt;
end;
timdiemtiep(ii,j)):
For k:=1 to sh do
If chon{k]=0 then

If vua(k,ii,jj) then
begin :
dat(k,ii jj);
duyetcachdat(i+1,iijj);
bo(k,ii,jj);
end;
End;
Procedure Chonhinh(i,j: integer);
Begin
Inc(sh};
hinh[sh).i:=i; hinh[sh].j:=];
Dec(dtl *
End;
Procedure Bohinh(i,j: integer);
Begin
Inc(dt,i*j);
Dec(sh);
End,

Function Lonhon(i,j.dt: integer): boolean;

Var ii,jj,tong: integer;

Begin

i:=m; jj:=j-1;

fong:= 0;

While (|1>|)and(U>0)and(tong<dt) do
begin
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Inc(tong,ii*jj);
Dec(ii); Inc(jj);
end;
lonhon:=tong>=dt
End;

‘Procedure Duyettong(i: integer; lasti,lastj: integer);
Var ii,jj: integer;
- Begin
If dt=0 then
begin
Inc(slch); '
duyetcachdat(1,1,1);
eXit:
end;
For ii;=lasti+1 to m do
For jj:==lastj-1 downto 1 do
If (dt>=i1*jj)and(ii+jj<m+n) then
begin
. chonhmh(udj)
If Tonhon( ii,jj,dt) then duyettong(i+1 IIJJ) ' .
bohinh(ii,jj);
end;
End;

Procedure Vonghiem;
Var f: text;

Begin

Assign{f,fg); Rewrite(f);
Write(f, VO NGHIEM");
Close(f);

End;

BEGIN ’
ClrSer; '

Duyettong(1,0,n+1);
Vonghiem;
"END.
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15. Program P31215;{Kiem tra diem M nam trong hay ngoai da giac}
Uses Crt;
Const fn = DAGIAC.INP";
fg = 'DAGIAC.OUT";
max = 10{; :
Var x,y: array[0..max+1] of real;
n:integer;
a,b,c:array[l..max] of real,;
xd ,yd real;

Procedure Nhap;
Var ftext;
i:integer;
Begin
Assign(f,fn);Reset(f);
ReadIn(f,n);
For i := 1 to n do ReadIn(f,x[i],¥(i]);
Readin{f,xd,yd);
Close(f);
End;

Procedure Chuanbi;
Begin
x[0] == x[n];
y{0] == y{n};
x[ntl] = x[l];
y[n+1] = y[1];
End;

Procedure Lapft( i : integer );-
Begin

afi] == y[i-1] - ylil;

b[i] :==x[i] - x[i-1];

cli} == ~(ali]*x[i] + b[i]*y[i]);
End:

Procedure Tinhft;
Var i : integer;
Begin
Fori:= 1 to n do lapfi(i);
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End;

Function ft{ k : integer;x ,y : real ) : real;

Begin
fe=a[k]*x + b{k]*y + c[k];
End;

Function namtren : boolean;
Var iinteger;

Begin
namtren ;= true;
Fori:=ltondo

If (ft(i,xd.yd)=0) and ({xd - x{i-1})*(xd - x[i})<=0) and ((yd - y[i-

1D)*(yd - y[i])<=0) then exit;

namtren ;= false;
End;
Function catthang( i : integer ) : boolean;
Begin

Catthang = false;

If (x[i-1] >= xd) or (x[1] < xd) then exit;

If (x{i] = xd) and ((x{i-1]- xdy*(x[i+1]-xd) >= 0) then exit;

catthang := true;
End;
Function namtrong : boolean;
Var itinteger;

tong : integer;

Begin

tong = (;

Fori:=1tondo

If catthang(i) then Inc(tong);

namtrong := tong mod 2 = 1

End;

Procedure ra( s : string );

Var fitext;

Begin
Assign{f,fg);Rewrite(f);
Write(f,s);

Close(f);

End;
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BEGIN
Clrscr;
Nhap;
- Chuanbi;
Tinhft;
If not namtren then
begin
If namtrong then ra( 'Diem M nam trong da giac.' )
Else ra( 'Diem M nam ngoai da giac.' )
end -
Else ra( 'Diem M nam tren canh da giac.' );
END.

17. Program P31217;{Chi ra cac hinh chu nhat long nhau}
Uses Crt; :
Const fn = 'LONGNHAU. INP*,

fg ='LONGNHAU.QUT"

max =100;
Var x1 .yl x2 ,y2 array[]..max] of integer;
n: integer;- :

dt: array[l..max] of longint;
cs : array{l..max] of integer;
con ,cha ,chung : array[1..max] of integer;
longmax : integer;
Procedure Nhap;
Var f text;
i: integer;
Begin
Assign(f.fn); Reset(f)
Readln(f nj,
Fori:=1tondo Readln( f xI[i] ,y1[i] ,x2[i] yali] )
(* Dieu kien : x2[i] >=x1fi] ,y2[i] >=y1[i] ,i= l.n %)
Close(f),
End;
Procedure Chuanbi;
Var i: integer;

Begin
Fori:=1tondo
begin
‘ CS[I] =1
dt[1] =x2[t] x1[i];
difi] = dt[i] * (y2[i} - y1{i])
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end;
End;
Procedure Doil( Var a b : longint );
Var h: longint;
Begin
h = a;

End;

Procedure Doii( Var a b : integer );

Var h: integer;

Begin
h:=a;
a:= ' -
b=

End;

Procedure Sort;

Var i,j: integer;

Begin

Fori:=1lton-1do
Forj:==i+1tondo

If dt[i] > dt[j] then
begin
Doil(dt[i].dt[j1};
Doii{es(1],cs[j]);
Doii(x1[i],x1 [j])
Doii(y1[i],v1[i1)
Doii(x2[i], x2[J])
Doii(y2[il.y2[j1;
end;
End;
Function Trong( i ,j : integer ) : boolean;
Begin

Trong = (x1[i] >= x1[j]) and (yi[i] >= y1{j]) and (x2[i] <= x2[j]) and
(¥2[J <= y2{D);
End;
Function Longconmax( i : integer ) : integer;

Var it,max:integer;
Begin
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max = {;
Forii==1toi-1do
If trong(ii,i} and {max < confii}) then max := conl[ii};
longconmax ;= max;
- End;

Procedure Tinhlongcon;
Var i :integer;
Begin
Fori:=1 to n do con[i] := longconmax( i)+ 1;
End;

Function Longchamax( i : integer ) : integer;
Var ii,max :integer;
Begin
max:= 0
Forii:=i+ 1tondo
If trong( i ,ii } and (max < chalii]) then max := chaliil;
longchamax :=max; ' :
End;

Procedure Tinhlongcha;
Var i: integer;
Begin
Fori:=n downto 1 do cha[i] := longchamax(i)+1;
End;
Procedure Tinhlongchung;
Var i: integer;
Begin
Fori:=1tondo chungf{i] :=con[i] + chali] - 1;
End;
Procedure Tinhmax;
Var i:integer;
Begin
longmax = (;
Fori:==1tondo .
If longmax < chung[i] then longmax := chung[i};
End;
Function Chiso{ i : integer ) : integer;
Var ii: integer;
Begin
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Forii:=1tondo
If cs{ii] =i then
begin
chiso = ii;
exit;
end;
End;

Procedure Ghinhan;
Var f: text;
i: integer;
Begin
Assign(f,fg); Rewrite(f);
Writeln(f ,longmax);
Fori := 1 to n do Write(f,chung|chiso(i)} ,'" );
Close(f);
End;

BEGIN
ClrScr;
Nhap;
Chuanbi;
Sort;
Tinhlongcon;
Tinhlongcha;
Tinhlongchung:
Tinhmax;
Ghinhan;

END.
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1. Program P31301; {Sap xep cac qua bong}
Uses Crt;
Const Nmax=1000, :
inp="P31301.inp";
Var f: text;
n,sx,sd,sv.i: integer;
a: array {1..nmax] of char:;

Procedure Nhap;
Var i; integer;
Begin
sx:=0; sd:=0; sv:=0;
Assign(f.inp); Reset(f);
ReadIn(f,n);
Fori:=ltondo
begin
Readin(f,a[i]);
Case a[i] of
X' inc{sx);
D' inc(sd);
"W'oinc(sv); .
End;
end;
Close(f): -
End;

BEGIN
Clrscr;
Nhap; : .
for i:=1 to sx do if (a[i]='D") or (a[i]="V") then a[i]:='X";
for i:= sx+1 to sd+sx do if (a[i]='X") or (ali]="V") then a[i}:='D";
for i;=sd+sx+1 to n do if (a[i]='D") or (a[i]='X") then a[i]:="V",
for i:=1 to n do Write(a[i]);

Readln;

END.

3. Program P31303; {Sap xep noi bot}

Uses Crt;

Const Inp='P31303.Inp";
Out='P31303.0ut';
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Nmax=1000;
Var F: text;
N: integer;
A: array [1..Nmax] of integer;

Procedure Nhap;

Var ©: integer;

Begin
Assign(F,Inp); Reset(F);
ReadIn(F,N);
For1:=] to N do Read(F.A[i]);
Close(F);

End:

Procedure SapXep;
Var i,),t: integer;
Begin
For iz=1 to N-1.do
For j;=1 to N-1 do
If A[jT>A[j+1] then
begin
t=A[j);
A[I=AT+HT;
Alj+1]=t;
end:
End;

Procedure InKq;

Var i: integer;

Begin
Assign(F,Out); Rewrite(F); -
For i:=1 to N do WriteIn(F,A[i]);
Close(f);

End;

BEGIN
Nhap;
SapXep;
InKq;

END.
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4, Program P31304; {Sap xep chon}

Uses Crt;

Const Inp="P31303.Inp";
Out="P31304.0ut;
Nmax=1000;

Var F: text;

N: integer;
A: array [1..Nmax] of integer;

Procedure Nhap;

Var i; integer;

Begin
Assign(F,lnp); Reset(F);
ReadIn(F,N);
For i:=1 to N do ReadIn(F, A[l]),
Close(F);

End;

Procedure SapXep;
Var i,j,k,t: integer;
Begin
For i:=1 to N-1 do
begin
k:=i;

For j:=i+] to N do If A[j]<A[k] then k:=j;

If k<zi then

begin
t:=A[1];
Alil:=Alk];
A[KkY:=t;

end;

end:
End;

Procedure InKq;

Var i; integer,

Begin

- Assign(F,Out); Rewrite(F);
For i:=1 to N do Writeln(F,Afi]);
Close(h); .

End;
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5. Program P31303; {Sap xep chen don}
Uses Crt;
Const Inp='P31303.Inp":
Out="P31305.0ut".
Nmax=1000;
Var F: text;
N: integer; ‘
A: array [0..Nmax] of integer;

Procedure Nhap;

Var i: integer;

Begin
Assign(F.Inp); Reset(F);
ReadlIn(F,N);
For i:=1 to N do ReadIn(F A[i]);
Close(F});

End;

Procedure SapXep;
Var i,j,t: integer;
Begin
Fori:=2to N do
begin
t:=A[i];
A[0}:=A[];
j=i-1;
While t<A[j] do
begin :
AT 11=A(];
. =1
end,
Afj+1]:=t;
end;
End;

Procedure InKgq;
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Var i: integer;

Begin

- Assign(F,0ut); Rewrite(F);
For i:=1 to N do Writeln(F,A[i]);
Close(f)

End;

BEGIN
Nhap;
SapXep;

. _InKq;

END.

7. Program P31307; {chen nhi phan}
Uses crt;
Const  fi="P31307.inp";
fo ="P31307.out"
Var a,b: array {0..10000] of integer;
n,d: integer;
f: text;
Procedure chen(k.t: 1nteger)
Var i: integer,
" Begin
Inc(d)
For i:=d downto t+1 do b[|] =b(i-1]:
bft]:=k;
End:

Procedure input;-
Var i: integer;
Begin
Assign(f,fi}; Reset(f);
Readln(f nj;
For i:=1 to n do Read(f, a[l])
Close(f);
End;
Function tim(k: integer): 1nteger
Var x,y: integer;
Begin
x:=0;
y=d;
Repeat
If k>b[(y+x) div 2] then x:=(y+x) div 2
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Else y:=(y+x) div 2;

Until (y-x)<2;
tim:=y;
End;

Procedure work;
Var i@ integer;
Begin
b{0):=-maxint;
b[1]:=maxint;
d:=1: : _
For 1:=1 to n do chen(a[i].tim(a[i]));
End: :

Procedure output;

Var i: integer:

Begin
Assign(f,fo); Rewrite(f); -
Writeln(f,n);
For i:=1 to n do Write(f,' ,b[i]);
Close(f);

End.

BEGIN
input;
work;
output;
END. -

9. Program P31309; {Thuat toan ghep noi}
Uses crt;
Const Inp ='P31309.inp";
Out ='P31309.0ut’;
MNmax=1000;
Var f: text; :
fn.m: integer;
c.d: array [1..MNmax+1] of integer;
e :array [1..2*MNmax] of integer;

Procedure Nhap;

Var 1: integer;
Begin
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Assign(f,Inp); Reset(f);
ReadIn(f,n,m);
For i:=1 to n do Read(f,c]i]);
For i:=1 to m do Read(f,d{i]);
Close(f);

End;

Procedure GhepMang;

Var i,j,k: integer:

Begin
¢[n+1]:=maxint; d[m+1]:=maxint;
i=1;j:=1;
For k:=1 to m+n do

Procedure InKq:

Var i: integer;

Begin
Assign{f,Out); Rewrite(f),
Writeln(f, m+n);
For i:=1 to m+n do Write(f,e[i],"");
Close(f);

End;

" BEGIN

Nhap;
GhepMang;
InKg;

END.

11, Program P31311; {Tron file}
Uses Crt;
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Const fil='P31311a.inp;
fi2='P31311b.inp;
fo =P31311.out’;
Type NumberFile = record
- X: real;
end;
Var t,g,q: file of NumberFile;

Procedure mix; .
Var x1,x2: numberfile; t1,t2: boolean;
Begin
t1:= true; 12:= true;
While (not Eof(f})) or {not Eof(g)) do
begin
If Eof(f) and t! then x1.x:=-100000
Else If t]1 then Read(f,x1);
If Eof(g) and 12 then x2.x:=-100000
Else If t2 then Read(g,x2);
If x1.x<x2.x then
begin
tl:=true;
t2:=false;
Write(q,x1);
end
Else
begin
t1:=false;
t2:=true;
Write(q,x2);
end;
end;
End;
BEGIN .
Assign(f,fil); Reset(f);
Assign(g,fi2); Reset(g),
Assign(q,fo), Rewrite(q);
mix;
Close(q); Close(f); Close(g);
END. '

13. Program P31313; {Sap xep nhanh: Khong de qui}

Uses Crt;



Const Out="P31313.out;
n = 10000,
Type st=record
Left,Right:integer;
end;
Var f: text; .
a: array [1..n] of integer;

Procedure NgauNhien;
Var i: integer;
Begin
Randomize;
For i:=I to n do a[i]:=Random{maxint);
End; -
Procedure Sort;
Var s,L,R,ijxt: integer;

stack: array [1..n] of st;
Begin

s:=1;

stack[l].Left:=1;

stack[}].Right:=n;

Repeat '
L:=stack[s].Left;
R:=stack[s].Right;

§:=s-1;
i:=L; j:=R;
X:=a[(L+R) div 2};
Repeat
While a[i]<X do i:=1+1;
While afj]>X do j:==j-1;
If i<=j then '
begin
t:=afi];
afi]-=a[j];
a[jl:=t;
i=i+1; ji=j-1;
end; '
Until i>j;
If I<j then
begin
s:=s+1;
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stack[s] Left:=i;
stack[s].Right:=j;
end;
If i<r then
begin
s:=s+1;
stack[s].Left:=i;
stack[s].Right:=r;
end;
Until =0
End;
Procedure InKq;
Var i: integer;
Begin
Assign(f,out); Rewrite(f);
For i:=1 to n do WriteIn(f,a[i});
Close(f);
End;

BEGIN
NgauNhien;
Sort; '
InKq;

END.

15. Program P31315; {Tim day cuc dai thoa man tinh chat cho truoc}

Uses Crt;
Const Inp ='P31314.inp";
Out ="'P31314.0ut;
Nmax = 1000;
Var f: text;
n,vtl,vt2 k: integer;
a,b,c: array [1..Nmax] of real;

Procedure Nhap;
Var i: integer;
Begin
Assign(f,Inp); Reset(f),
ReadlIn{f,n});
For i:=1 to n do ReadIn(f,a[i},b[i],c[i]);
Close(f);
End; .

]
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Function Ok(i,j: integer): boolean;
Var t: integer;
Begin
Ok:=false;
For t:=i+1 to } do If (a[t]<a[t-1]) or (b[t]<b[t—] 1) or (c[t]<c[t-1]) then
exit;
Ok:=true;
End;

Procedure TimDay;
Var 1,j: integer;
Begin
k:=0;
For i:=1 to n-1 do
For j:=n downto i+1 do
If (Ok(i,j))and(k<j-i+1) then °
begin
) ki=j-it+1;
vtl:=i;
vt2:=j;
end;
End;

Procedure InKq;
Var i: integer;
Begin

Assign(f,0Out); Rewrite(f);

If k=0 then Writeln(f,No solution")

Else
begin

Writeln(f k), .
For i:=vtl to vi2 do Writein(f,a[i]:0:2, *,b[i]:0:2," ",c[i]:0:2);
end; '

Close(f);
End,

BEGIN
Nhap;
TimDay;
InKq;

END.
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Bai 14. Cac thuat toan toi vu
1. Program P31401; {Tim day don dien tang cuc dal}
Uses Crt;
Const. Nmax=5000;
Inp='"P3 1441 .inp";
Out="P3i401.out";
Var F: text;
N,Max.DanhDau: integer;
A Pre l.: array [1..NMax] of integer;

Procedure Nhap;
Var i: integer;
Begin
Assign(F.inp); Reset(F);
Readin(F.N);
For 1:=! to N do Read(F,A[i]);
Close(f);
End;
Procedure XuLy;
Var i,j: integer;
Begin
{ Xay dung do dal cac day don dieu tang }
- Fillchar({Pre,sizeof(Pre),0);
Fori:=} to N do L[1]:=1;
For i:=2 to N do
Forj=1to t-1 do
If (Aljj<=AliDand(L[i]<L[i]+1) then
begin
Pre[i]:=j;
LLiT=LijI+;
end;
{ Xac dinh day don dieu tang nhieu phan tu nhat }
Max:=0;
Fori:=t to N do
If L[i]>Max then
begin
Max:=L[i];
DanhDau:=i;
end;
{ Danh dau cac phan tu thuoc day da xac dinh }
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Fillchar{ L sizeof(L.),0);
While DanhDau<>0 do
begin
LityanhDau]:=i;
. DanhDau:=Pre[DanhDau];
end;
End:
Procedure InKq;
Var i.k: integer;
Begin _
Assign(F,0Out); Rewrite(Fy;
Writeln(F,Max);
Fori:=1 to N do If L[i]=1 then Write(F,A[i]."");
Close(FY); -
End; .

BEGIN
Clrscr;
Nhap;
XulLy;
InKq;

END.

3. Program P31403, {Tlm tong con ¢o gia tri nho nhat}
Uses Crt;
Const Inp ='P31403.inp";
Out ='P31403.out';
Nmax=1000;
Var F:text;
N: integer;
A, Tong: array {1..Nmax] of real
Dau,Cuoi: integer;
Min: real;

Procedure Nhap;

Var t: integer;

Begin
Assign(F Inp); Reset(F);
ReadIn{F,N);
For 1i:=1 to N do Read(f,A[i]);
Close(F);

End;
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Procedure TimDay;
Var i,j: integer;
Begin
Tong[1]:=A[1];
Fori:=2 to N do Tong[l] =Tong[i-1]+A[i];
Min:=Maxint;
For i:=1 to N-1 do
Forj=ititoNdo
Hf Tongfj}-Tong[i]+A[i}<Min then

begin
Min: =Tongfj]-Tong[il+A[i}:
Dau:=i; Cuoi:=j;

end;

End;

Procedure InKq;

Var i: integer;

Begin
Assign(f,0ut); Rewrite(f);
Writeln(f,Min:0:2);
For i:=Dau to Cuoi do Write(f,A[i]:0:2,'");
Close(f);

End;

BEGIN
- Clrscr;
Nhap;
TimDay;
InKq;
END.

S. Program P314435; {Lap cach goi dien thoai cua N nguoi}
Uses Crt; :
Const  fg ="P31405.0ut";
max=100(;

Var f: text;

n:integer;

tt,it]: array {0..max] of byte;

sp,sl : integer;

ketthuc: boolean;
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Procedure Nhap;
Begin

Write('N = '); ReadIn(n);
End;

Procedure ChuanBi;
Var x: longint;
Begin
Fillchar(tt sizeof{tt),1);
x:=1;
sp:=0;
While x<n do
begin
inc(sp);
x:=x shi 1;
end;
End: _
Procedure Timl(Var i: integer);
Var ii: integer;
Begin
i:=0;
Forii:=1 ton do-
If tti[ii]=1 then
begm
:=ii;
exit;
end; :
End;
Procedure Tim0O(Var i: integer);
Varii: integer;
Begin
i:=0;
Forii:=1tondo
- If tfii]=0 then
begin
ir=ii;
exit;
end
End;

Function ThuGhepTlepDuoc boolean;
Var i,j: integer;
Begin.
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ThuGhepTiepDuoc:=false;
Tim1{i); ’
tt1[i]:=0;
Timl(j);
tt1[j]:=0;
If (i=0)or(j=0} then &xit;
Wr:te(f L5000
=0,

dec(sl)
ThuGhepTiepDuoc: “True
End,;

Procedure ThongTinDau:
Begin
tl=tt;
Repeat
ketthuc:=not ThuGhepTlepDuoc
Untif ketthuc;
End;
Function TraoTiepDuoc: boolean;
Var i,j: integer;
Begin
TraoTiepDuoc:=false;
Tim1(i);
ttl[t]:=0;
Tim0();
If (i=0)or(j=0) then exit;
wljl=1;
inc(sl);
Write(£ (i) %
TraoTiepDuoc:=true;
End,;
Procedure ThonngC uoi;
Begin
ttl:=tt;
Repeat
ketthuc:=not TraoTiepDuoc;
Until ketthue;
End;

Procedure LapKeHoach;
Begin



Assign(f,fg); Rewrite(f);
Writeln(f,sp*2);
sl=n; .
While sl<<>1 do
begin
ThongTinDau;
Writeln(f);
end;
While sl<zn do
begin
ThongTinCuot;
Writeln(f);
end;
Close(f);
End;

BEGIN
Clrscr;
Nhap;
ChuanBi;
LapKeHoach;
END.

7. Program P31407; {Doi cho N nguoi quanh ban tron}
Uses Crt;
Const QOut ="P31407.0ut’;
Nmax= 1000;
Var f: text;
n, Tong: integer;
cs.a : array [1..Nmax] of integer;

Procedure Nhap;
Begin

Write('N ="); Readin{n);
End;

Procedure ChuanBi;

Var i integer;

Begin
For i:=1 to n do cs[i]:=i;
ar=cs;
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~.. Tong:=0;
End;

Procedure Doi(Var a,b: integer);
Var t: integer;
Begin
t:=a; a:=b; b:=t
End;

Procedure TimViTri(i: integer; Var j: integer):
Var ii: integer;
Begin :
Forii=itond
If cslii}=i then
begin
Ji=ii;
exit;
end;
End;

Procedure DoiTrai(i: integer);

Var ): integer,;

Begin
1:=i-1;
If j=0 then j:=n;
Writeln(f,a[j],' "a[i]);
Doi(ali],a[j]);
Doi(es[i],csfj]);

End;

Procedure DoiSangTrai(vt,k: integer);
Var i: integer;
Begin '
Fori:=1tok do
begin
DoiTrai{vt);
dec(vt);
If vt=0 then vt:=n;
end;
End;

Procedure DoiPhai(i: integer);



Var j: integer,

Begin’
j=itl;
If j=n+1 then j:==1;
Writeln(f,ali].' ".a[j1);
Doi(alil,a[j]);
Doi(cs[i}.es[i]);

End;

Procedure DoiSangPhai(vt.k: integer),
Var i; integer;
Begin
Fori=1tokdo
begin
‘DoiPhai(vt),
Inc(vt);
If vt=n+1 then vt:=1;
end;
End;

Procedure TimCachDoi(i: integer);
Var j: integer;
Begin
TimViTri(i,j);
If i-1<n-i then DmSangTral(_] i-1)
Else DoiSangPhai(j,n-i);
“End; .

Function Min(a,b: integer): integer;
Begin

If a<b then Min:=a Else Min:=b
End; :

Procedure SapXep;
Var i: integer;
Begin
Assign(f,Out);, Rewrite(f);

For i:=2 to n-1 do Inc(Tong,Min(i-1,n-i});

Writeln(f, Tong);
For i:=2 to-n-1 do TimCachDoi(i);
Close(f); -

End;
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" BEGIN

Clrscr;
Nhap;
ChuanBi;
SapXep;
END.

9. Program P31409; {Danh so vao luoi o vuong}
Uses Crt;
Const Qut="KQ.txt";,
MNmax=150;

Var f: text;

m,n: integer; -

a: array [0.. MNmax,0. MNmax] of integer;
Procedure Nhap;
Begin

© Write('So hang M ='); Readln(m) Dec(m};

Write('So cot N =); Readln(n); Dec(n);
End;

Procedure GhiSo;
Var ij: integer;
Begin
For i:=0 to m do
‘Forj==0ton do a[i,j]:=i xor j;
End;

Procedure InKgq;
Var i,j: integer,
Begin
Assign(f,Out); Rewrite(f);
For i:=m downto 0 do
" begin
For j==0 to ndo Write(f,a[i,j]:4);
Writeln(f),
end;
Close(f);
End;
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BEGIN
Cirser;
Nhap;
GhiSo;
InKg;

END.

11. Program P31411: {Sinh ngau nhien cac phan hoach}

Uses Crt;
Const fg="PHOACH.OUT
max = 100:

Var n: integer;
a: array [0..max+1,0..max+1] of byte:
dtcon: longint;
sh: integer:

Procedure Nhap;

Begin
Write('Sinh phan hoach-cho hinh vuong canh 7?77);
Readin(n),

End;

Procedure Chuanbi;

Var i,j: integer;

Begin
FillChar(a,SizeOf{a),1);
Fori=1tondo .

For j:=1 to n do a[i,]:=0;
dtcon:=n*n;
sh:=0;
End;

Procedure Sinhngaunhienchunhat(k,i,j: integer);
Var iijj: mteger ngang,doc: integer;
Begln
i=1; jj=1;
. While a[i+ii-1,1]=0 do Inc(ii);
Dec(ii):
While a[i,j+j3-1]=0 do Inc(u)
Db((]_])
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doc:=Random{ii)+1;
ngang:=Random{jj}+1;
Dec(dtcon,ngang*doc);
For 1:=1 to doc do

For jj=1 to ngang do a[i+ii-1,j+jj-1]:=k;

End;

Procedure Ghinhan;
Var f: text; 1,j: integer;

Begin
Assign(f,fg); Rewrite(f);
Fori:=1 tondo
begin '
For j:=1 to n do Write(f,a[i,)]:4);
Writeln(f);
end;
Close():
End;

Procedure Sinh;
Var i,j: integer;
Begin
Fori=!tondo

For j:=1 ton do

If a[i,j]=0 then
begin

Inc(sh); :
Sinhngaunhienchunhat(sh,i,j);
end;
End;

BEGIN
Randomize;
Clrscr;
Nhap;
Chuanbi;
Sinh;
Ghinhan;

END.
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Program P31413; {Tro choi boc soi}
Uses Crt;
Var dong: array [1..100] of Integer,
dap : char;
n : integer;

Procedure Nhap;
Var i: integer; x,y: integer;
Begin
n:=3; .
Fori:=1tondo
begin
Write('Dong ".i,' co '),
ReadIn(dong[il);
end;
Write('Ban thich di truoc khorig C/K *);
x:=wherex; y:=wherey; ‘ '
Repeat
gotoxy(x,y);
Clreol; - .
Readin(dap);
dap:=upcase(dap); .
Until (dap="C"or(dap="K");
" End;

Procedure Nguoidi;
Var i,i: integer; X,y: integer;

Begin
For i:=1 to n do Write(dong(i], ");
Writeln;

Write('Ban boc o dong ');
x:=wherex; y:=wherey;
Repeat '

gotoxy(x,y);

Clreol;

ReadIn(i};
Until (i in [1..n])and(dong[i]>0);

- Write('Ban boc may vien ');

x:=wherex; y:=wherey;
Repeat
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gotoxy(x,y);
clreol;

Readin(j),
Until j in [1..dong[i]];
Dec(dong[i],j);
nd;

Procedure Boc(p: integer; Var ok: boolean);
-Var k,i: integer;
Begin

k:=0; L

For i:=1 to n do If i<>p then k:=k xor dong[i];

If k<dong|p] then .

begin
Ok:=true;

Write('May boc ', dong[p]-k,’ vien o dong ",p); -

dong[p]:=k; ’
end;
End;

- Procedure Bochuhoa;
Var i: integer:
Begin
Fori:==1to 3 do
If dong[i]>0 then
begin
. Dec(dong[i]);
" exit;
end;

»

End; .

Procedure Maydi;
Var Ok: boolean; i: integer;
Begin
Ok:= false; .
For i:=1 to n do If not Ok then Boc(i,ok);
If not Ok then Bochuhoa;
End;
Function Het: boolean;
Var k,i: integer;
Begin
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k:=0: .
For i:=1 to n do k:=k+dong[i];
het:=k=0:

End;

Procedure Choi;
Begin .
If dap="C" then nguoidi;
If het then
begin
Writeln;
Writeln('Ban thang roi do');
exit;
end;
Whiile not Het do
begin
maydi;
if het then
begin
Writeln;
Writeln("Ban thua roi do');
exit:
end;
Readin;
Clrscr;
Nguotdi;
If het then
- begin
Writeln;
Writein('Ban thang rui do');
end;
end;
End;

BEGIN
Clrscr;
Nhap;
Choi;
Readln;

END.
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15. Program P31415; {Bai toan hai dong soi tong quat}
! So soi nhieu nhat : 1000 vien }
Uses Crt;
Const max = 10000;
maxc = 100;
Var c: integer:
sl,s2: integer;
ddlen ddcheo: array {-maxc-1..max] of byte;
luu : array [0..max] of integer:
socan : integer;
maxcheo: integer;
ketthuc: boolean;

Procedure Nhap;

‘Begin
Write('So soi o dong thu 1: '); Readln(sl)
Write("So soi o dong thu 2:'); Readin(s2);
Write("Hang so gioi han *k - I*: '); ReadIn(c);

End;

Procedure Chuanbi;

Var i integer;

Begin
FillChar(ddlen,SizeOf(ddlen),0);
FillChar(ddcheo,SizeOf(ddcheo).0);
socan:=sl;
If socan<s2 then socan:=s2:
For i:=1 to socan do luuli]: —max+1
maxcheo: —0

End

" Function khongdau: integer;

Var ii: integer;

Begin
i:=0;
While (ddlen[ii}<>0) or (ddcheotii]<0) do Inc(n)
khongdau:=ii;

End;

Procedure Tinhgiatriluu(i: integer);
Var ii,jj: integer; -
Begin



ii: ukliongdau;

Jou[i]:=ii;

ddlen[ii]: —l

Forjj=-ctocdo ddcheo[uﬂj] =1

If maxcheo<ii+c then maxcheo:=iit+c;
End; :

Procedure Tangdanhdau;

Var i: integer;

Begin )
lnc(maxcheo)

For i:=maxcheo downto -¢ do ddcheo[n] =ddcheoli-1];
End;

Procedure danhdau;

Var i: integer;

Begin

For i:=0 to socan do

begin
Tinhgiatriluu(i);
Tangdanhdau;

end: -

End; : '

Procedure boc(dong,giam: integer);
Begin

Writeln('Boc ',giam,’ vien tu dong thu *.dong);

If dong=1 then Dec(sl,giam) Else Dec(s2,giam);
End;

Procedure didai;
Begin

If sl <52 then boc(2,1) Else boe(1,1);
End;

Procedure Ditoivu;
Var ii: integer;
Begin
If si>luus2] then
begin
boc(1,s1-luufs2]);
exit;
end;
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If s2>luu[s1] then
begin
boc(2,s2-luu[s1]);
exit;
end; _
For ii:=s1-1 downto 0 do
If (abs((s1-ii)-(s2-luu[ii]})<=c)and(s2>=luulii]) then
begin boce(l,s1-i1); boc(2,52-luufii]); end;

" End;

Procedure Kiemtra;

" Begin

Ketthuc:= (s1=0) and (s2=0),
End;

Procedure Maychoi;

- Begin

If sI=luu[s2] then didai Else ditoiuu;
End;
Procedure Nguoiboc 1dong;
Var dong,soi: integer: ok: boolean;
Begin
Repeat
Write('Ban boc dong nao 7??[1/2] *); ReadIn{dong);
Write('Ban boc may vien 77? '); ReadIn(soi);
ok:=false;
If dong=1 then [f s1<soi then ok:=true Else Dec(s1,s0i)
Else If s2<s0i then ok:=true Else Dec(s2,s01);
If ok then writeln{'Boc lai ... );
Until not ok; :
End;

Procedure Nguoiboc2dong;

Var soi: integer;

Begin
Write('Ban boc may vien o dong 1 7?7"); ReadIn{soi);
Dec(si,s01);
Write('Ban boc may vien o dong 2 777"); Readin(soti);
Dec(s2,501);

End,

Procedure Nguoichot;
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Var sl: integer;
Begin
Write('Ban boc 1 dong hay 2 7?7[1/21"); ReadIn(s!);
If s1=1 then nguoiboc1dong Else nguoiboc2dong;
End;

Procedure hienthi;
Begin
Writeln('So soi hien tai: (1):',51,' (2): ',s2);
End;
Procedure Choi;
Begin
Repeat
nguoichoi;
kiemtra;
hienthi;
If ketthuc then exit;
maychoi;
kiemtra;
hienthi;
Until ketthuc:
End; :

BEGIN
Clrscr;
Nhap;
Chuanbi;
Danhdau;
Choi;
Readin;

END.
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Bai 15. Cac bai toan thi hoc sinh gié

1. Program P31501; {101 94}
Const Test =true;
Var inp.out: text;

Procedure Init;

Begin
[f Test then Wnteln( 101"94 - Day 1 - Problem 1: The Triangle");
Assign{inp,'input.txt’); Reset(inp);
Assign(out,'output.txt’); ReWrite(out);
If Test then Writeln(Initialized")

End;

Procedure Fini;

Begin
Close(inp); Close(out)

End; .

Const MaxN = 100;
Type index =1..MaxN;
number = (..99;
Var N:index;
T: array {index,index] of numbcr
m: integer;
Procedure ReadInput;
Var r,p: index;
Begin
ReadIn(inp,N);
If Test then Writeln('Number of rows is ,N:1);
For =1 to N do
begin
For p:=1 to r do Read(inp,T[r,p]);
ReadIn{inp);
end;
If Test then Writeln('All input Read")
End;
Procedure Compute Answer;
Function Max(x,y: integer): integer;
Begin
If x>y then Max:=x Else Max: =y
End;
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Function MaxRS(r,p: index): integer;
Begin

If =N then MaxRS:=T[r,p]

Else MaxRS:=T]r, p]+Max(MaxRS(r+l P),MaxRS(r+1 ,p+] )]

End;
Begin

m:=MaxRS(1,1)
End;
Procedure WriteOutput,
Begin

Writeln{out,m:1);

If Test then Writeln('The maximum route sum is''m:1)
End;

BEGIN
Init;
ReadInput;
ComputeAnswer;
WriteQutput;
Fini
END.
3. Program P31503; {101 94}
Const Test = true;
Var inp,out: text;
Procedure Init;
Begin
If Test then WriteIn('I0I"94 - Day 1 - Problem 3: The Primes"),
Assign(inp,'input.txt’); Reset(inp);
Assign(out,'output.txt’); ReWrite(out);
If Test then erteln('lnltlallmd‘)
End;
Procedure Fini;
Begin
Close(inp); Close(out);
End;

Type digit=0..9;
index = 1..5;

Var ds: integer;
tld: digit;
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§: array [index, index] of digit;

Procedure Readlnput;
Begin

ReadIn(inp,ds);

If Test then Writeln(’Digit sum is ' ds:1);

ReadIn(inp,tid);

If Test then WriteIn('Digit in top leﬁ-haqd corner is "tld: 1);
End, :

Type number = Record
d: array [index] of digit;
v: integer;
End;
Var n: integer;
prime: array [0..800] of number;
first,last: array [digit] of integer;

Procedure ReadPrimes; .
Var primes: text;
p.s: integer;
i; index;
f: digit;
Begin
Assign(primes,'primes-5.dat'); Reset(primes);
For n:=1 to 9 do begin first[n}:=-1; last[n] =.2; end;
n:=0;
Whlle not eof(primes) do
begin
Readin{primes,p.s);
If s=ds then With prime[n] do
Begin
v p!
For i:=5 downto 1 do begin d[i]:=p mod 10; p:=p'div 10; end;
If first[d[1]]=-1 then first[d[1]]:=n;
last[d[1]]:=n;
Inc(n),
End;
end;
If Test then

3
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begin
Writeln('Number of 5-digit primes with digit sum "ds: 1, is",n:1);
Writeln('Number of these primes with first digit f');
Write(' f=");
For f:=1 to 9 do Write(f:4),
Writeln; Write(' #=");
For f:=1 to 9 do Wnte(last[ﬂ+] -first[f]:4);
Writeln;

end;

End;

Function IsPrime(w: integer): boolean;
Var i,),h: integer;
Begin
Whlle 1<>pred(_|) do
begin :
he=(i+j) div 2;
If prime[h].v<=w then i:=h Else j:=h
end;
IsPrime:=(prime[i].v=w);
End;

Procedure WriteSquare(Var ff: text);
Var rc: index;

Begin
Forr:=1to 5 do
begin
* For ¢:=1 to 5 do Write(ff,S[r,c]:1);
Writein(ff)
end;
Writeln(ff);
End;

Var solutions: integer;

Procedure WriteSolution;
Begin
WriteSquare(out);
Inc(solutions),
If Test then
begin
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Writeln{'Solution ',solutions: 1 );

WriteSquare(output)
end; '
End;
Procedure H1; Forward;
Procedure H2; Forward;
Procedure H3; Forward;
Procedure H4: Forward;
Procedure HS; Forward;
Procedure V1: Forward;
Procedure V2: Forward;
Procedure V3: Forward;
Procedure V4: Forward;
Procedure V35: Forward;
Procedure D1: Forward;
Procedure D2: Forward,

Procedure ComputeAnswer;
Begin

S[1,1]:=tld,

solutions:=0;

HI;

If Test then Writeln('Number of solutions =’ solutions: 1)
End; -

Procedure H1;
Const R=1;
Var i: integer; ¢: index;
Begin
For 1:=first{tld] to last[tid] do with prime[i] do
If d[2]<=0 then
If d{3}<>0 then
If d[4])<0 then
begin
For ¢:=2 te 5 do S[R,c]:=d[c];
Vi
end;
End;

Procedure V1;
Const C=1;
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Var i: integer; r: index;
Begin .
For i:=first[tld] to last[tld] do With prime(i] do
If d[2]<>0 then
If d[3]<>0 then
If d[4]<0 then
_begin
For r:=2 to 5 do ${r,C]:=d{r];
D2;
end;
End:
Procedure D2; -
Var i: integer;
Begin
For i:=first[S[5,1]] to last[S]5,1]] do With prime[i] do
If d[5]=8[1,5] then
begin
S[4,2]:=d[2]; S[3,3]:=d[3]; S[2,4]:=d[4];
end;
End;
Procedure H2;
ConstR=2;
Var i: integer;
Begin
For i:=first{S[R,1]] to last{S[R,1]] do With prime[i} do
If d[4]=S[R,4] then
Begin
S[R,2):=d{2]; S[R,3]:=d[3]; S[R,S}:=d[5];

end; ’
End;

Procedure V2;
Const C = 2;
Var i: integer;
Begin

For i:=first[S[1,C]] to last[S[1,C]] do With primefi] do

If d[2}=5[2,C] then

If d{4]=S[4,C] then
begin '
SI3,C]:=d[3]; S[5,C):=d[5];
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Procedure H3;
ConstR=3;
Vari: mteger
Begm
For i:=first[S][R, l]] to Iast[S[R 1]] do With prlme[l] do
If d[2]=S[R,2] then
If d[3]=S[R,3] then
begin .
S[R,4]:=d{4]; S[R,5]:=d[5];
Vi,
end;
End;

Procedure V3:
ConstC=3;
Var i: integer;
Begin
For i:=first{S{1,C}] to last[S[1, C]] do With prime(i] do
If d[2]=S[2,C] then
Ifd[3] S[3,C] then
begin “
S[4,CY:=d[4]; S[5,C]: —d[S]
H4;
end;
End;
Procedure H4,
Const R=4;

. Var i integer;

Begin
For i:=first[S[R, 1]} to last[S[R,1]] do With prlme[l] do
If d{2]=S[R.2] then
If d[3]=S{R,3] then
begin
S[R 4]: —d[4] S[R,5]):=d{5];

end;
End;

E
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Procedure V4;
Const C =4,
Var d,w: integer; r: index;
Begin
d:=ds; w:=0;
Forr=1to 4 do
begin
d:=d-S[r,C];
w:=10*w+S[r,C]
end;
If odd(d)and(0<=d)and(d<=9) then
I IsPrime(10*w+d) then
begin
505.C):=d;
end;
End;
Procedure H3;
Const R =5; _
Var d,w: integer; ¢: index;
~ Begin
d:=ds; w:=0;
Forc:=1to4do
begin
d:=d-S{Rc];
w:=10*w+5[R,c]
end;
If odd(d)and(0<=d)and(d<=9) then
If IsPrime(10*w+d) then
begin
S[R,5}:=d;
V5

end;
End;

Procedure V5;

Const C =35,

Var w: integer; r: index;

Begin
wi=(); :
For r:=1 to 5 do w:=10*w+5[r,C];
If IsPrime(w) then D1; :
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End;
Procedure D1;
Var w: integer; rc: index; -
Begin
w={);
For re:=] to 5 do w=10*w+S]re,rc];
If IsPrime(w) then WriteSolution;
End;

REGIN
Init;
Readnput;
ReadPrimes;
ComputeAnswer;
Fini

END.

3. Program P31505; {Da bong thieu tinh than thi dau}
Uses Crt;
Const Inp ='Inp.txt";
Out ="'Qut,txt’;
Nmax=21;
Diem: array [1..3] of shortint = (0,1,3);
DiemNguoc: array [1..3] of shortint = (0,3,
Var f text;
n: byte;
ThuTu: longint;
st: string;
a,Luu: array [1..Nmax,]..Nmax] of shortint;

* Procedure Chuyen(i: byte);
Var_j,k: byte; so: string; c: integer;

Begin

st:=st+'";

k:=1;

For j:=1 to n+1 do

begin '

While stfk]="" do inc(k);
so:="
While st[k}j<>'" do

begin
s0:=so+st[k];
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inc(k};
end;

If so=,'?' then a[i,j]:=-1 Else val(so,a[i,j].c); -

end;

End;

Procedure Nhap,

Var i: byte;

Begin _
-Assign(f,inp); Reset(f);
ReadIn(f,n);

For i:=1 to n do
begin .
Readln(f,st):
Chuyen(i);
end;
Close(f);

End;

Procedure LoaiBot1;

Var i,j: byte;

Begin
Fori:=1tondo

For j:=1 to ndo
If a[i,j]=-1 then
Case af),i] of
0: afi,j}:=0;
1: afijl:=3;
3: alijl=1;
End;
End;

Procedure LoaiBot2;
Var i,j: byte;
Begin

Luu:=a;

For i:=1 to n do

If a[i,n+1]<>-1 then

For j:=1 to n do If a[i,j]<>-1 then a[i,n+1}:=a[i,n+1]-a{i,j];

ThuTu:=0; -
End;
Procedure GhiNhan;
Var i,j,s: integer;
Begin
322
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Inc(ThuTu);
Writeln(f, ThuTu);
Fori:=1 tondo
begin
s:=0;
Forj:=1 to ndo
begin :
Write(f,a[1y]:3);
s:=s+a[ij];
end;
Writeln(f,s:3};
end:.
End:

Procedure Try(i,j: byte),
Vark: byte; -
Begin
If i=n then
begin
GhiNhan;
exit;
end;
If j=n+1 then
begin
If a[i,j}>0 then exit;
try(i+1,i+2);
exit;
end;
If Luuli,j}<>-1 then
begin
try(ij+1);
exit;
end,
For k:=1to 3 do
If a[i,n+1]>=0 then
begin
If Diem[k]<=afi,n+1] then
begin
a[i,j]:=Diem[k};
a[j,ij:==DiemNguoc[k];
afi,n+1]:=ali,n+1]-Diem[k];
afj,n+1]:=a[j,n+1]-DiemNguocik];
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try(ij+1);
a[i,nt+1]:=a[i,n+1]+Diem[k];
a[j,n+1]:=a[j,n+1}+DiemNguoc[k];
end;
end
Else
begin
a[i,jl:=Diem[k}; .
afj,i]:=DiemNguoc[k];
a[i,n+1]:=a]i.n+1]-Diem[K];
afj,n+1]:=alj.n+1]-DiemNguoc[k]:
try(i,j+1):
a[i,n+1]:=4]i.n+!]+Diem[k];
a[j,n+1]:=a[j.n+1]+DiemNguoc[k];
end;
End;

Procedure XuLy;
Begin
. LoaiBotl;
LoaiBot?;
Assign(f,out); ReWrite(f);
Try(1,1);
1f ThuTu=0 then GhiNhan;
Close(f); :
End;

BEGIN
- Clrscr;
Nhap;
XuLy;

END.,

7. Program P31507,
Uses Crt;
. Const " Fi='lnput7.txt";
Fo='"Output7 txt',
. M : array [0..7] of integer = (1,1,2,6,24,120,720,5040);
Mx: array {1..5] of integer = (0,-1,0,1,0);
My: array {1..5] of integer = (0,0,1,0,-1};
Ex: array [1..5] of integer = (0,1,0,-1,0);
Ey: array [1..5] of integer = (0,0,-1,0,1};
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Type mang = array [1..4,1..4] of integer;
mang? = array [0..8] of byte;
mang4 = array [1..40321] of shortint;
Var f text;
MA.Md, Temp: mang;
B : mang2;
Q : mang4;
QI : “mang4;
DD : array [1..16] of integer;
dau.cuoidi,sl, Time,ct: longint;

Procedure Nhap;
Var ij: integer,
Begin
Assign(f.fi); Reset(f);
Fori=1 to 4 do
begin

" For j:=1 to 4 do Read(f,md[i,j]);
ReadIn(f);

end;
Close(f),
End;

Procedure Duoi(a: mang; Var B: mang2);
Var i,): integer;
Begin
Fillchar(b,sizeof(b),0);
Fori:=1 to 2 do
For j:=1 to 4 do B[(i-1)*4+j]:=A[i,j];
End;

Procedure co(Var a: mang; B: mang2);
Var i,j: integer;
Begin
Fillchar(a,sizeof(a),0);
Fori:=1to2do ,
For j:=1 to 4 do Ali,j]:==B[(i-1)*4+)];
- End; '

Function Vitri(A: mang2): Longint;
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- Var i,j: integer; Dx: mang2; T: Longint;
Begin o
Fillchar(dx,sizeof{ Dx),0);
t:=1;

Fori==1to 8 do
begin
For j:=A[i]-1 downto 1 do
If Dx[j}=0 then T:=T+M[8-i];
dx[A[1]):=1;
end;
Vitri:=t;
End;

Procedure thanhbang(p: longint; Var A: mang2);

Var Dx: mang2; i.j: integer; K: integer;
Begin .
Fillchar(dx,Sizeof{dx),0);
p:=p-1;
Fori:=1to 8 do
begin
k:=p div M[8-i]+1;
p:=p mod MJ[8-i};
J=r;
While k>0 do
begin
While Dx[j]=1 do Inc(j);
Inc(j);
Dec(k);
end;
Alil:=j-1;
Dx{j-1]:=1;
end;
End;

Procedure Find(p: integer; Var x,y: integer; a: mang);

Var 1,): integer;
Begin
Fori:=1to4 do
“ Forj=1t04do
If A[i,j]=p then
begin
X:=i; yi=y;
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exit;
end;
End;
Function trong(x,y: integer): boolean;
Begin ' o
trong:=(x>0)and(x<=2)and({y>0)and(y<=4);
“End;

‘Procedure coc(Var a,b: integer) ;
Var c: integer;
Begin
c:=a; a:=b; b:=c;
End;

Procedure Write_arr(A: mang),
Var i,j: integer; '
Begin
Inc(sl);
- Writeln(f,s);
If Ct=0 then
begin
Find(7,ij,a); Alij]:=0;
Find(8,i,j,a); Alij]:=0;
Fori:=3to 4 do
For j:=1 to 4 do A[i,j1:=Md[i,j];
end
Else
begin
For i:=1 to 2 do
For j:=1 to 4 do A[i+2j]:=A[i,j]+8;
Fori==1102 do
For j:=1 to 4 do A[ij}:=md[i,j];
Find(15,i,,a); A[i,j]:=0;
Find(16,i,j,a); A{i,]:=0;
end;
Fori:=1to4 do
begin

For j:=1 to 4 do Write(f,A[i,j]: 3%
Writeln(f);

end;
End;

L
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Function Find_Fist: word,
Var i: word;
Begin
I:=t;
Whl[e (Q[l]<-0)and(1<—40320) do Inc(i);
Find_fist:=i;
End; :

Procedure Write_outl(k: word);
Var 1 word; _
X.¥.px.py.slkq: integer;
Kq: array [1..300] of mang;
Begin
Fillehar(kq,sizeof(kq),0);
slkq:=1;

i:=k;
thanhbang(k,b);

co{Ma,b); Kq[slkq] =Ma;
Repeat
thanhbang(k,b);
co{Ma,b);
Find(7.x,y,Ma);
px:=xtex[abs(Q[k]}]; py:=y+ey[abs(Q[K])};
Coc(MA [x,y} MA[px pyl)
Find(8,x,y,M
px: —x+ex[abs(Q! “kD; py:=y+ey(abs(Q1[k])];
Coc(MA[x,y].MA[px,py]);
Inc(slkq);
Kq[slkq}:=Ma;
duoi(Ma b);
k:=vitri(b);
Unt1| k=di;
Fori: ‘slkq downto 1 do Write arr(l(q[l])
End;

Procedure loang;

Var k; word;
i, xl,yl,pxl,pyl X2,¥2,px2,py2.p: integer;
La: mang;
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Begin
Fillchar(q,sizeof(q),0);

Filichar(q1",sizeof{q1"),0);
Duoi(Ma,b);
Di:=Vitri(b);
Q1Mdi]:=125; Q[di]:=125;
Repeat
k:=find_fist;
If k=40321 then
begin .
Write('Khong the bien doi duoc ");
Exit;
end,
QUk}:=Q[K]; Q1[K]:=-QI~(k];
Thanhbang(k,b);
Co{Ma,b); la:=Ma;
Find(7,x1,y1,Ma);

Find(8,x2,y2,Ma);
Fori:=1 to 5do

Forj==lto5do
If (i=1) xor (j=1) then
begin
pxL:=xI+MXx[i]; pyl:=y1+My[i];
px2:=x2+Mx[j]; py2:=y2+tMy[j];
If trong(px1,py1)and trong(px2,py2) then
If (MA[px1,py1]<>8)and(MA[px2,py2]<>7) then
" begin
coc(MA[x1,yl1,MA{px1,py1]);
coc(MA[x2,y2], MA[px2,py2]);
duoi(Ma,b); k:=vitri(b);
If Q[k]=0 then
begin
QEkJ:=i; QINK]:=j;
If (k=1)or(k=2} then
begin
Write_outl(k);
Exit;
end;
end;
end,
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Ma:=la;
end;
Until false;

End;

Procedure Init;
Var 1,): integer;

Begin

Find(0,1,j,md),

md[t,j]:=15;

Find(0,i.j,md);

mdfij}:=16; X
"End;

Procedure Find_bigger(k: 1nteger Var x,y: mteger Var A: mang);
Var i,j: integer;
Begin
For =1 to 4 do
Forj=1to 4 do
If (Dd[A[i,j]]=0) and (ali,j]<k) then
begin
=) yi=);
exit;
end;
x:=0;
End;

Procedure Write_arr1(A: mang);
Var i,): integer;
Begin
Inc(sl),
Find(15,i,,a); Afij]:=0;
Find(16,1,),a); A[i,j]:=0;
Fori:=1to4do
begin

For j:=1 to 4 do Write(f,a[i,]:3);-
Writeln(f); |

end;
Writeln(f);
End:
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Procedure Move_tr_x(k,x,y: integer; Var a: mang);
Var x1,yl: integer;

 Begin

Find(k,x1,y1,md);
While x<x1 do
begin
coc{A[x1,yl]a[x1-1,y1]);
Write_arrl(a);dec(x]);"
end;
While x>x1 do
begin
coc(Alxt.yl]alx1+1,y1]);
Write_arr!(a);inc(x1);

_ end;
End;

Procedure Move_tr_y(k,x,y: integer; Var A: mang);

Varx1,yl: mteger
Begin
Find(k,x1,yl,a);
While y>y1 do
begin

coc(Alx1yl])alxl,yl+1]);
Write_arrl(a); Inc(y1);
end;
While y<yl do
begin
coc(A[x1,y1]a[xLyl-1]);
Write_arr](a); Dec(yl);

end;
End;
Procedu;e Move_tr(k,x,y: integer; Var A: mang);
Var i j,x1,yl: integer;
Begin
Move_tr_x(k,x,y,a);
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Move_tr_y(k.x,y,a);
End;

Procedure move_x(p: integer; x.y: integer; Var A: mang);
Var x1,yl,xtyt: integer;
Begin

Find(p,x1,y1,a);

If (x1=x) then exit;
Find(15,xt,yt,a);
If x1<=x then
begin
Move _tr(15,x1+1,yi,a);

Move tr(15,x1,yl,a);
If x1<=x then
begin
Find(15,xt,yt,a); Find(p,x1,y1,a);
Move_tr(15,x1+1,y1,a); Move tr{15,x1,yi.a);
end;
end
Else
: Repeat
Find(p,x1,y1,a); If (x1=x) then exit;
Find(15,xt,yt,a);
If xt<x1 then Move_tr(15,x1-1,yt,a)
Else If yl <yt then Move_tr(15,x1-1,y1,a)
Else

begin
If'y 1=4 then Move tr_y(15,xt,y1-1,a)
Else Move_tr_y(15 xt,yl+1,a);
Find(15,xt,yt,a); Move tr(15,x1-1,y1,a)
end; .
Move_tr(15,x1,y1,a);
Until false; :
End; -

Procedure Move_y(p: integer; x,y: integer; Var A: mang);
Var x1,yl,xt,yt: integer;
Begin
Repeat
Find(p,x1,y1,a); Find(15,xt,yt,a);
If y1=y then exit;
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If ylI>y then
begin
Find(p.x1,y1,a); If yl=y then exit;
Find(15,xt,yt,a);
If x1< 4 then
begin
Move_tr_x(15,x1+1,y1,a);
Move_tr_y(15.x1+1,yl.a);
end;
Find(15,xt,yt,a); .
Move_tr_y(15,x1.yv1-1,aMove_tr y(15.x1 yi-1.a);
move_tr(15,x1,y1.a):
end
Else If y1<y then
' begin :
Find(p,x1,yt.a); If y1=y then exit;
Find(15,xt,yt,a);
If x1< 4 then
begin
Move_tr_x(15,x1+1,y1,a);
Move_tr_y(15x1+1,y1,a);
end;
Find(15xt,yt.a);
Move_tr_y(15,x1,yl+1,a);
Move _tr_y(15.x1,y1+1,a);
Move_tr(15,x1.,y1,a);
end;
Until false;
End;
Procedure move_pt(p: integer; x,y: integer; Var A: mang);
Var x1,y1: integer;
Begin
If A[x,y]=p then exit;
Move_tr y(16,x,y,a);
Move_tr_x(16,x,y,a);
Fiud(p,x1,yl,a);
If x1=x then
begin
Move_y{(p,x,y+1,a);

Move_tr(16,x,y+1,a);
exit; '
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end;
Move_x(p,x+1,y,a);

Move_y(p,x+1,y.a);

Move_tr(16,x+1,y,a):
End;

Procedure Chiamang;

Var i,j,Xx,y: integer;

Begin
Fillchar{Dd,sizeof(dd),0);
For i:=1 to 4 do :

begin
Find_bigger(7,x,y,md);

Dd[md[x,y]]):=1;
Move_pt(md[x,y],1,i,md);
end;
Fori:=1to2 do
begin
Find blgger(';' x,y,md);

‘Dd[md[x,y]]:=1; ~
Move_ pt{md[x,y],2,i,md);
end;
End;
" Procedure laymang;
Var i,j: integer;
Begin
Fillchar(Ma,sizeof{Ma),0);
If ct=0 then
begin
Fori:=1 to 2 do
Forj'“l to 4 do MA[i,j}: Md[u]
Find(15.i,j,Ma);

M_A[ld].-?,
Find(16,i,j,Ma);

MA[i,j]:=8
end
Else
Fori:=3 to 4 do
For j:=1 to 4 do Mafi-2,j]: Md[l,J] 6,
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End;

Procedure Solution;

Var i: integer;

Begin
New(ql);
Fillchar(q1”,sizeof{q17),0);
Assign(f,fo). Rewrite(f);
Init; Chiamang;
Move_tr v(15,2,3,md);
Move_tr x(15,2,3,md);
Move_tr v{16,2,4,md);
Move_tr x{16,2,4,md);
¢t:=0; Laymang; Loang;
For i:=1 to 4 do Md[1,i]:=i
md[2,1]:=5; md[2,2]:=6
Move_pt(7,2,3,md),
Move_pt(8,2.4 md)
ct:=1;
Laymang, Loang;
Writeln{f,sl);
Close(f);
Dispose(q1);

End;

L

BEGIN
Clrscr;
time:=meml[0:$46C];
Writeln('Please wait.";
Nhap;
Solution;
WriteIn({meml[0:$46C]-time) /18.2:8:2);

Readln;
END.

9. Program P31509; {PolygonGame )
Uses crt;
Const minVert = 3;
maxVert = 50;
antMaxVert = maxVert - 1;
opSum =t
Type
polygonT = record
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vert: array[(..antMaxVert] of char;
side: array[0..antMax Vert] of integer; -
numVert: minVert..maxVert
end; '
maxminT = record
maxVal, minVal: integer
end;
memoryT = array[l..maxVert, 0. antMaxVert] of
maxminT;
scoresT = record
scor: array]| 1..max Vert] of integer;
numVert, highScor, firstVertHS: integer;
end;
Var fllcln fileOut: text;
polygon: polygonT,;
scores: scoresT;
Procedure ReadPolygon (var F: text; var P: polygonT);
Var 1 integer;
¢: char;

. Begin

with Pdo
begin
~ readIn(F, numVert);

fori:=0tonumVert - 2 do read(F, vert[i], side[i], ¢}

read(F, vert[numVert - 1], sidefnumVert - 1]);
end;
End;
Procedure Evatuate (Op: char; E1, E2: maxminT; var MM
maxminT);
Var values: array([1..4] of integer;
i, indMax, indMin: integer;
Bcgm
if Op = opSum then _
begin - )
MM.maxVal := E1.maxVal + E2.maxVal;
MM.minVal := El.minVal + E2.minVal
end
else
begin
values[1] := El.maxVal ¥ E2.maxVal,
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values[2] := El.maxVal * E2.minVal;
values[3] := El.minVal * E2 maxVal;
values[d] := El.minVal * E2. minVal;
indMax := 1;
indMin :=1;
fori:=2 to4do
if valuesfi] > values[indMax] then indMax = i
else if values[i] < values[indMin] then indMin := i;
MM.max Val := values{indMax];
MM.minVal := values[indMin]
end
End;
Procedure CompScores (var P: polygonT var M: memoryT);
Var ‘lastVert, line, inf, infRight, dimLeft: integer;
mmTemp, mmAux: maxminT; \
Begin
lastVert := P.numVert - 1;
for inf := 0 to lastVert do
begin
MI1, infl.maxVal := P.side{inf];
M[1, inf].minVal := P.side[inf]
end;
for inf := 0 to lastVert do
begin
‘infRight := (inf + 1) mod P.numVert;
if P.vert[infRight] = opSum then
‘MI2, inf]. maxVal = M[1, inf]l.maxVal + M[1,
infRightl.maxVal '
else M[2, inf].maxVal := M[1, inf].maxVal * M[l
infRight].maxVal;
M[2, inf]. minVal := M2, mﬂ maxVal
end;
for line := 3 to P.numVert do
for inf := 0 to lastVert do
begin
infRight := (inf + 1) mod P.numVert;
Evaluate(P. vert[mleght] M1, inf], M[line - 1, mleght]
mmTemp),
for dimLeft := 2 to lme -1do
begin
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infRight := (inf + dimLeft) mod P.numVert,
Evaluate(P.vert[infRight], M[dimLeft, inf], M[line -
dimLeft, infRight], mmAux);
if mmAux.maxVal > mmTemp.maxVal then
mmTemp.maxVal := mmAux.maxVal;
if mmAux.minVal < mmTemp.minVal then
mmTemp.minVal := mmAux.minVal
‘end; :
M[line, inf] := mmTemp;
end; :
end:
Procedure CompHighScores (var P: polygonT; var S: scoresT);
Var mem: memoryT;
1, maxScor, fstVert: integer;
Begin
CompScores(P, mem),
S.scor[1] := mem[P.numVert, 0].maxVal,
maxScor := S.scor[1];

fstVert := 1;
for i:=2 to P.numVert do
begin

S.scor{i} := mem[P.numVert, i - 1].maxVal;
if S.scor{i] > maxScor then
begin
maxScor = S.scorfi];
fstVert :=1
end
end,;
S.numVert := P.numVert;
" S.highScor := maxScor;
S.firstVertHS := fstVert
End; ,
Procedure WriteResults (var F: text; var S: scoresT);
Var i: integer;
Begin
with S do
begin
writeIn(F, highScor : 1);
write(F, firstVertHS : 1);
for i := firstVertHS + 1 to numVert do
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if scor{i} = highScor then write(F, "', i: 1);
writeln(F)
end
End;

BEGIN
assign(fileln, 'POLYGON. IN');
reset(fileln);
ReadPolygon(fileln, polygon);
close(fileln);
CompHighScores(polygon, scores);
assign(fileOut, POLYGON. OUT)
rewrite(fileQut);
WriteResults(fileQut, scores);
close(fileQut);

END.

11. Program P31511; {RACE}
CONST Max_ points = 50;
Max_Arrows = 100;
TYPE Point_array = ARRAY [0..Max_points-1] OF BOOLEAN
VAR input_file,output_file : text;

current_arrow,current_point,number_of points,number_of arrows,
number_unavoidable_points,aumber_splitting_points :
INTEGER;
Arrows : ARRAY [0..Max_Arrows-1,0..1] OF INTEGER;
unavoidable,splitting : Point_array;
PROCEDURE initialisation:
Begin
Assign(input_file input.txt);
Reset(input_file);
Assign(output_file;'output.ixt’);
Rewrite(output_file);
number_of points:=1; _
number_of _arrows:=0;
number_unavoidable_points:=0;
number_splitting_points:=0;
For current_point:=0 to Max_points-1 do
begin
splitting [current_point]:=FALSE ;
unavoidable [current_point]:=FALSE

339



1.
Pt

end;
End;
PROCEDURE read_input:
VAR num : Integer;
Begin
read(input_file,num};
- WHILE NOT (num =-1) DO

begin
IF num = -2 THEN INC (number_of_peints)
ELSE
begin
Arrows [number_of arrows][0] := number_of pomts 1;
Arrows [number_of arrows][1] := num,
Inc {(number_of arrows)
end; _
read(input_file,num)
end;
End,; :
PROCEDURE write_output;
Begin

Write{output_file,number_unavoidable_points); .
FOR current_point:=1 TO number_of points-2 BO

IF unavoidable[current_point] THEN write{output_file,’
‘.current_point); :
Writeln(output_ﬁle);
Write (output_ﬁle,number_splitting_points);
FOR current_point:=1 TO number_of_points-2 DO

IF spllttmg[current_pomt] THEN write(output_file,' ,current_point);
End;

PROCEDURE finalisation; -
Begin

Close(mput file);
Close{output_fi le)

End;

PROCEDURE compute_results;
VAR reachabie : Point_array:

PROCEDURE find reachable (current_point:INTEGER};

VAR point:Integer;
_ ready:Boolean;
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Begin
FOR point:=| TO number of points - 1 DQ reachable{pomt] =FALSE;
reachable[0]):=TRUE;
ready:=FALSE;
WHILE NOT ready DO
begin

ready:=TRUE; .
FOR current_arrow:=0 TO number_ of _arrows-1 DO
IF reachable [Arrows[current . arrow ,0]] AND NOT reachable
[Arrowsfcurrent_arrow, 1]}

AND {Arrows[current arrow, I]Ocurrent _pomt) THEN
begin

rcachable{Arrows[current arrow,1]]: ~TRUE
ready:=FALSE
end;
end
End;
FUNCTION is_splitting:BOOLEAN;
VAR current_arrow:INTEGER;
. OK:BOOLEAN;
Begin
current_arrow:=0;
OK:=TRUE;
WHILE (current_arrow<number_of arrows) AND OK DO
begin *
OK:=reachable [Arrows[current_arrow,0]] ORNOT (reachable
[Arrows[current_arrow,1]]);
lnc(currem_arrow)
end;
is_splitting:=0OK
End;

Begin
FOR current_point:=1 TO number_of points-2 DO
begin '
find_reachable (current_pomt)
IF NOT reachable[number of_pomts-l] THEN

begin
unavoidable {current_point] := TRUE;
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End;

BEGIN
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Inc (number_unavoidable_points);
IF is_splitting THEN

begin
splitting{current_point]:=TRUE;
Inc (number_splitting_points);
end;
end;

initialisation;
read_input:
compute_results;
write_output;
finalisation;

END.

13. Program P31513; {StarryNight}
Const maxMap = 100;

Type

Var

maxMapl = maxMap - 1;
maxShapes = 26;
maxShapesi = maxShapes - 1;
Pt = record
X, y: integer
end;
StartPts = array[0..7] of Pt; -
Shape = record
* name: char;
start: StartPts;
nStars: integer;
num: integer;
end;

map: array|0. maxMapl 0..maxMapl] of char; {the Map)

s1ze: Pr;

minP, maxP: Pt;

nStars: integer;

shapes: array[0..maxShapes1) of Shape;
arrows: array[0..7] of Pt;

Procedure InitGlobals;

Begin
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End;

arrows[(].x :
arrows{0].y :
arrows1].x :

arrows[1].y
arrows|2].x
arrows{2].y
arrows|3].x
arrows{3].y
arrows{4].x
arrows|4].y
arrows|5].x
arrows{5].y
arrows[6].x
arrows[6].y
arrows[7].x
arrows|[7].y

wr o

-

ot O Pt s O

-
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W b
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= 1;,
=-1

Procedure st (p: Pt; n: char);

Begin
End;

map[p.y, p.x] :=n

Funf:tion gt (p: Pt): char;

Begin

if px <Qthen gt :="1l'
else if p.x >=size.x then gt :='0)
else if p.y < 0 then gt := "0

End;

Procedure Walk (p: Pt; arrow:integer;rotSym:integer;var res: Pt);

Begin

~else if p.y >= size.y then gt :="'0f

else gt := map[p.y][p.x]

if arrow = -1 then res :=p

else

begin

arrow := (arrow + 2 * (rotSym mod 4)) mod §;

if rotSym div 4 = 0 then

begin

res.x := p.Xx + arrowsfarrow].x;

res.y := p.y + arrows[arrow].y;
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end
else
begin
res.x = p.X + arrows[arrow].y;
res.y := p.y + arrows{arrow].x; .
end; :

end

End;

Procedure LoadMap (fname: string);
Var f:text
w, h, 1, j: integer;

p: Pt;
c: char;
Begin
assign(f, fname);
reset(f);
readin(f, size.x);
readin(f, size.y);
for i := 0 to size.y - 1 do
begin
for j:=0to size.x - 1 do
begin
pPX =}
py =1
read(f, c);
st(p, ¢);
end;
readIn{f)
end;
close(f)
end;

Procedure WriteMap (fname: string);
Var I text;
1, J: integer;
p: Pt;
Begin
assign(f, fname);
rewrite(f);
fori:=0tosize.y-1do
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‘begin
for j:=0tosize.x - 1 do
begin
p-X :=j;
p.y =1
write(f, gt(p))
end;
writeln(f)
end;
close(f}
End;
Procedure UpdatieMinMax (p: Pt};
Begin

nStars := succ(nStars);
if p.x <minP.x then minP.x = p.x;
if p.x > maxP.x then maxP.x = p.x;
if p.y <minP.y then minP.y :=p.y;
if p.y > maxP.y then maxPy =py
End;
Procedure FirstFill (p: Pt arrow: integer; name: char);
Var  a:integer;
np: Pr;
Begin .
Walk(p, arrow, O, np),
if (gt(np) <> ') and (gt(np) <> name) then
begin
st(np, name};
UpdateMinMax(np);
for a := 0 to 7 do FirstFill{(np, a, name);
end;
End;

Procedure Fill (p: Pt; arrow: integer; name: char);
Var  a:integer;
np: Pt;
Begin
Walk(p, arrow, 0, np);
if (gt(np) <> '0) and (gt(np) <> name) then
begin
st(np, name},
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for a := 0 to 7 do Fill(np, a, name);
end;

End; _
Procedure StartPt (rotSym: integer; name: char; var res: Pt);
Var p: Py
Begin

Walk(minP, 1, rotSym, p);

res = minP;

if p.x <minP.x then res.x := maxP.x;

if p.y <minP.y then res.y ;= maxP.y;

while gt(res) <> name do Walk(res, 0, rotSym, res);
End;

Function CompareX (p, q: Pt; arrow: integer; rotSym: integer):
boolean;
Label 99;
Var  a: integer;
np, nq: Pt;
Begin
Walk(p, arrow, 0, np);
Walk(q, arrow, rotSym, nq};
if gt(np) ='0' then
begin
CompareX := gt(nq) = '0";
goto 99
end;
if gt(np) ="'1" then
begin
CompareX := true;
goto 99
end;
st(np, 1),
if gt{nq) ='0 then
begin
CompareX := false;
goto 99
end;
fora:=0to7do
if not CompareX(np, nq, a, rotSym) then
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- begin
CompareX := false;
goto 99
end;

CompareX := true;

99: End,;
Function Compare (p: Pt var start: StartPts; old: char): boolean;
Label 99;
Var  rotSym: integer;
Begin

for rotSym :=0to 7 do

begin
if CompareX(p, start[rotSym], -1, rotSym) then
begin -
Compare := true;
goto 99
end
else Fill(p, -1, old)
end; -

Compare := false;
99: End;

Procedure ProcessMap;
Label 77, 99;
Var p: Pt
k, rotSym, nShapes: integer;
1, j: integer;
name: char;
Begin
nShapes =0,
name :='a’;
forj:=0tosize.y - | do
fori :=0tosize.x-1do
begin
p-X =i

p-y :=j;
if gt(p) ='1’ then

begin
minP = p;
maxP =.p;
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" nStars :=0;
FirstFill(p, -1, name);
for k := 0 to nShapes - 1 do
if shapes[k].nStars = nStars then
if Compare(p, shapeslk].start, name) then
begin
- shapes[k].num := succ(shapes[k].num);
Fill(p, -1, Shapes[k] name)
goto 77,
end;
if nShapes = maxShapes then
begin
write('Too many shapes’);
goto 99
end; _
shapes[nShapes].name := name;
shapes[nShapes].nStars := nStars;
- shapes[nShapes].num :=1; -
for rotSym :=0 to 7 do StartPt(rotSym name,
shapesinShapes].start[rotSym]});
nShapes := succ(nShapes);
name = succ{name);
end;
77 end;
99: End;

BEGIN _
InitGlobals;
LoadMap('STARRY.IN";
ProcessMap;
erteMap( STARRY. ouT);
END.

15. Program P31515;{Sort3}
Const MaxN =1000;
Type ElemType=1..3;
ArrayType = Array[1..MaxN] Of ElemType;
Matrix = Array[ElemType, ElemType] of Integer,
Var N: Word;

S ArrayType;
Na: Array[ElemType] Of Word;
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NEP : Matrix;
First: Matrix;
NoCh: Word;
QutFile: Text;
Procedure Readinput;
-Var InFile: Text;
1,j: Word;
Begin
Assign(InFile, "input.txt'):
Reset(Infile);
ReadLn(InFile, N);

For i:==1 To 3 DoNa[i}:=0:

Fori:=t ToN Do
Begin

- ReadLn(InFile,S[i]);
Inc(Na[S[i]]);
End;

Close(InFile);
End;

Function Min(X,Y: Word): Word

Begin ‘

If X<Y Then Min:=X

ELse Min:=Y

End:
Procedure Preprocess;
Var 1,j,M:Word;
Begin

For 1:=1 To 3 Do

Begin
Forj:=1 To3 Do

Begin
NEP{i,)}:=0;
First{i,j]:=0;

End;
End;
For =1 To N Do

349



Begin
If i<=Na[1] Then

Begin .
if NEP[5{i],11=0 Then First[S[i],1]:=1;
Inc(NEP(S[i).1]);

End

Else If i<=Na[1]+Na[2] Then

Begin '
If NEPIS[i},2]=0 Then First[S[i],2]:=1;
Inc(NEP[S[i],2));

End

Else Begin _
If NEP[S[i],3]=0 Then First[S{i],3]:=1;
Inc{NEP[S[i],3])
End;
End;
NoCh:= Min(NEP[ 1,2}, NEP[2,1])}+ Min{NEP[1,3], NEP[3,1]}
+ Min(NEP[2,3], NEP[3,2])+2*Abs(NEP[1,2]-NEP[2,1]);
End;
Procedure Next(il,i2:Byte);
Begin
Dec(NEP[i1,i2]);
IfNEP[i1,i2}>0 Then

Begin
Repeat
Inc(Firstfil,i2]}
Until S[First[il,i2]]=il;
End;
End;
Procedure Pairs;
Var M,i,x,y :Word;
Begin
Forx:=1To 3 Do
Fory:=x+1 To 3 Do

Begin
M:=Min(NEP[x,v], NEP[y.x]);
Fori:=1 To M Do
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Begin
WriteLn(OutFile, First[x,y]," \,First[y,x]);
Next(x,y); Next(y,x): :
End: '
End;
End;
Procedure Triples;
Var M,i: Word;
Begin
If NEP[1.2] > 0 Then

Begin
M:=NEP[{,2];
Fori:=! ToM Do

Begin _
WriteLn{OutFile, First[3,1], "First{1,2]):
WriteLn(OutFile, First{1,2],' LFirst[2,3]);
Next(3,1); Next(1,2); Next{2,3);
End;
End

Else Begin
M:=NEP[2,1];
For =1 To M Do

"Begin :
WriteLn(OutFile, First[2,11,'",First[1,3]);
WriteLn(OutFile, First[1,3],"" First[3,2]);
Next(2,1); Next(3,2); Next(1,3);
End;
End;
End;

BEGIN
Readlnput;
Preprocess;
Assign(OutFile, 'output.txt');
Rewrite(QutFile); _
WriteLn(OutFile,NoCh);
Pairs;
Triples;
Close(OutFile);

END.
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