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LOI MO PAU

Theo khung chuong trinh cla BO Gido Duc va Pao Tao, Ngon nglt Lap trinh
Pascal 12 mOt phan quan trong trong hoc phan Tin hoc Pai cuong thudc cac khoi
nganh Khoa hoc Ty nhién, dac biét 1a nganh Cong nghé Thong tin.

Nham dép Ung yéu cau hoc tap cla hoc sinh, sinh vién budc dau lam quen véi
cong vi€c 1ap trinh, ching t6i da bién soan b0 Giao Trinh Bai tdp Pascal nham gitip
cho sinh vién c6 mot tai liéu hoc tap, rén luyén tOt khd ning 1ap trinh, tao nén tang
viing chac cho cac mén hoc ti€p theo trong chuong trinh dao tao CUr nhan Cong nghé
Thong tin .

Gi4o trinh bai gbm rat nhi€u bai tap tU don gidn dén phlc tap. Cac bai tap nay
dugc bién soan dua trén khung chuong trinh gidng day mén Tin hoc Pai cuong.
Bén canh d6, chiing t6i ciing b& sung mot s bai tap dua trén co s& mOt sO thudt toan
chudn vGi cac cau tric dit liéu duge md réng nham nang cao kY ning, phuong phap
1ap trinh cho sinh vién.

NOi dung cUa gido trinh dugc chia thanh 10 chuong. Trong mOi chuong déu cé
phan tém tat 1y thuyét, phan bai tdp mau va cudi cing 1a phan bai tap tu gidi d€ ban
doc tu minh ki€m tra nhiimg kién thlc va kinh nghiém da hoc. Trong phan bai tap
mau, d6i vGi nhimg bai tap khé hodc c6 thudt toan phic tap, ching t6i thudGng néu ra
y tudng va gidi thuat trudc khi viét chuong trinh cai dat.

Xin chan thanh cdm on cac dOng nghi€p ¢ Khoa Cong nghé Théng tin TruOng Dai
hoc Khoa hoc Hué da gitp dJ, déng gop v ki€n d€ hoan chinh ndi dung gido trinh
nay.

Chiing t6i hy vong sém nhan dugc nhiing y ki€n déng gép, phé binh cla ban doc
v€ n0i dung, chat lugng va hinh thc trinh bay d€ gio trinh ndy ngdy mOt hoan thién
hon.

Hué, Thdng 07 Ndm 2004
CAC TAC GIA
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Chu'g’ng 1
CAC THANH PHAN CO BAN cUA
NGON NGU LAP TRINH PASCAL

Pascal 1a mOt ngdn nglt 1ap trinh bac cao do Niklaus Wirth, gido su' dién toan
truong Pai hoc ky thudt Zurich (Thuy Si) dé xuat nim 1970. Ong 18y tén Pascal dé
ky ni€ém nha toan hoc va nha triét hoc ngudi Phéap nGi ti€ng Blaise Pascal.

1. Cac tap tin can thi€t khi lap trinh véi Turbo Pascal

PE& 1ap trinh dugc v3i Turbo Pascal, tOi thi€u can 2 file sau:

« TURBO.EXE: Ding d€ soan thdo va dich chuong trinh.

« TURBO.TPL: Thu vién ch(ta cdc don vi chudn d€ chay v4i TURBO.EXE.
Ngoai ra, mudn 1ap trinh d6 hoa thi phai can thém cac tap tin:

« GRAPH.TPU: Thu vién do hoa.

« *BGI: Cac file di€u khi€n cac loai man hinh tudng Ung khi ding d6 hoa.

« * CHR: Céc file ch(ra cac font ch{t d6 hoa.

2. Cac budc co ban khi 1ap mot chuong trinh Pascal
Buoc 1: Soan thdo chuong trinh.
Burdc 2: Dich chuong trinh (nhan phim F9), n€u c6 16i thi phai stra 16i.
Budc 3: Chay chuong trinh (nhan phim Ctrl-F9).

3. Cau triic chung clla m&t chuong trinh Pascal
{ Phan tiéu dé }
PROGRAM Tén_chuong_trinh;
{ Phén khai bdo }

USES ... ;

CONST ... ;

TYPE ... ;

VAR ... ;
PROCEDURE ............ ;
FUNCTION .............. ;

{ Phén than chuong trinh }
BEGIN

...........

Vi du 1: Chuong trinh Pascal don gidn nhat
BEGIN
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Write(‘Hello World!");
END.

Vi du 2:

Program Vidu2;

Const P1=3.14;

Var R,S:Real;

Begin
R:=10; {Ban kinh dudng tron}
S:=R*R*PI; {Dién tich hinh tron}
Writeln(‘Dien tich hinh tron =, S:0:2); { In ra man hinh}
ReadIn;

End.

4. Mt s6 phim chirc nang thudng ding
* F2 Luu chuong trinh dang soan thdo vao dia.
e F3: MG file mGi hodc file di tOn tai trén dia d€ soan thdo.
* Alt-F3: Dong file dang soan thdo.
e AIt-F5: Xem két qua chay chuong trinh.
* F8: Chay tung cau 1énh mot trong chuong trinh.
* Alt-X: Thoat khdi Turbo Pascal.
* Alt-<SO thit tu cUa file dang m&>: Dich chuyén qua lai gilta cac file dang
m3.
e F10:  Vao hé thOng Menu cUa Pascal.

5. Cac thao tac co' ban khi soan thdoe chuong trinh
5.1. Cdc phim thong dung

* Insert: Chuy€n qua lai gi(ta ch€é d6 de va ché€ db chén.
e Home: Dua con trd v€ dau dong.

e End: Bua con trd vé€ cudi dong.

* Page Up: DBua con tré 1én mOt trang man hinh.

* Page Down: Pua con tr@ xuGng mot trang man hinh.

* Del: Xo4 ky tU ngay tai vi tri con tro.

* Back Space (€): X6a ky tu bén trai con tro.

* Ctrl-PgUp: Pua con tr6 vé dau van ban.




Gido trinh bai tap Pascal

e Ctrl-PgDn: Pua con trd vé culi vin ban.

e Ctrl-Y: X6a dong tai vi tri con tro.

5.2. Cdc thao tdc trén khéi vin ban
* Chon khéi van ban: Shift + <Cac phim «1 - >
e Ctrl-KY: Xo4 khOi vdn ban dang chon
e Ctrl-Insert: Pua khoi vin ban dang chon vao Clipboard

e Shift-Insert: Dan khOi vin tUr Clipboard xulng vi tri con tr.

6. Cac thanh phan co ban clla ngén ngir Pascal
6.1. Ttr khéa

TU khod 1a cac tUr ma Pascal danh riéng dé phuc vu cho muc dich cla né. (Chang
han nhu: BEGIN, END, IF, WHILE,...)

Chui y: V&i Turbo Pascal 7.0 tr@ Ién, cdc tUr khod trong churong trinh sé duoc hién
thi khdc mau v&i cdc tUr khdc.

6.2. Tén (dinh danh)
Dinh danh la m6t diy ky tu ding d€ dat tén cho cac hang, bién, ki€u, tén chuong
trinh con... Khi dat tén, ta phdi chti ¥ mOt s6 diém sau:
« Khong dugc dat tring tén v4i tU khoa
« Ky tu dau tién cla tén khong duoc bat dau béi cac ky tu dac biét hodc chir
s0.
e Khong dugc dat tén vGi ky tu space,cac phép toan.
Vi du: Cac tén viét nhu sau 1a sai

1XYZ Sai vi bat dau bang chif sO.
#LONG  Sai vi bat dau bang ky tu dac biét.
FOR Sai vi trung v&i tU khoa.

KY TU Sai vi c6 khodng trang (space).
LAP-TRINH Sai vi dau trUr (-) 1a phép toan.

6.3. D&u chd@m phay (;)
D&u chdm phdy dugc ding dé€ ngin cach gilta cac cau 1énh. Khong nén hiéu dau
cham phay la dau két thiic cau 1énh.
Vidu:
FOR i:=1 TO 10 DO Write(i);
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Trong cau 1énh trén, 1énh Write(i) dugc thuc hién 10 1&n. Néu hi€u ddu chdm
phdy 1a két thic cau 1&nh thi 1&nh Write(i) chi thuc hién 1 1an.

6.4. LOi giai thich

Cac 10i ban ludn, 10i chi thich c6 thé dua vao bat ky chd nao trong chuong trinh
dé cho ngudi doc d€ hi€u ma khéng lam anh hudng dén cic phan khéc trong
chuong trinh. Loi gidi thich dugc dat gilta hai ddu ngoac { va } hodc gilta cum dau
(*va*).
Vidu:

Var a,b,c:Rea; {Khai bdo bién}

Delta := b*b — 4*a*c; (* Tinh delta d€ gidi phtrong trinh bac 2 *)

BAI TAP THUC HANH

1. Khéi ddng Turbo Pascal.

2. Nhap vao doan chuong trinh sau:
Uses Cirt;
Begin

erte I n (‘***********************************************************’) -

Writeln(** CHUONG TRINH PASCAL DAU TIEN CUA TOI *),
Writeln(** Oil Tuyet voil... *);

erte I n (‘***********************************************************’) -

Readin;

End.
. Dich va chay chuong trinh trén.
. Luu chuong trinh vao dia vGi tén BAI1.PAS.
. Thoat khoi Pascal.
. Kh@i dOng lai Turbo Pascal.
. M@ file BAI1.PAS.
. Chen them vao dong: CLRSCR; vao sau dong BEGIN
. Dich va chay thtr chuong trinh.
10. Luu chuong trinh vao dia.
11. Thoat khi Pascal.
12. Viét chuong trinh in ra man hinh cac hinh sau:

© 00 N O Ul &~ W

x Sk ok of o ok e e s Sk ke ok ok e e sk
kokok kg k3K kK kKR
Skek o ek Skl k3 Sk
k3k kk Sk ke sk st st sfe se sk 3k 3k
Sk 3k o of ofe ofe sfe ke ok kK k3R kg
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Chuaong 2
CAC KIEU DU LIEU CO BAN
KHAI BAO HANG, BIEN, KIEU, BIEU THUC VA CAU LENH

I. CAC KIEU DU LIEU CO BAN
1. Ki€u logic
- TU kh6a: BOOLEAN
- mién gia tri: (TRUE, FALSE).
- Cac phép toan: phép so sanh (=, <, >) va cac phép toan logic: AND, OR, XOR,
NOT.
Trong Pascal, khi so sanh cac gia tri boolean ta tuan theo qui tac: FALSE < TRUE.
Gid st A va B 1a hai gia tri ki€u Boolean. K&t qua cUa cac phép toan dugc thé
hién qua bang dudi day:

A B AANDB | AORB | AXORB | NOTA
TRUE | TRUE TRUE TRUE FALSE FALSE
TRUE |FALSE | FALSE TRUE TRUE FALSE
FALSE | TRUE FALSE TRUE TRUE TRUE
FALSE |FALSE |FALSE FALSE FALSE TRUE
2. Ki€u s nguyén
2.1. Cdc kiéu s6 nguyén
Tén ki€u Pham vi Dung luong
Shortint -128 - 127 1 byte
Byte 0 - 255 1 byte
Integer -32768 - 32767 2 byte
Word 0 - 65535 2 byte
Longlnt 2147483648 - 2147483647 4 byte

2.2. Cdc phép todn trén kiéu s6 nguyén

2.2.1. Cdc phép todn s6 hoc:
+, -, *, / (phép chia cho ra két qud 1a so thurc).
Phép chia 1ay phan nguyén: DIV (Vidu : 34 DIV 5 =6).
Phép chia 18y sO du: MOD (Vi du: 34 MOD 5 = 4).

2.2.2. Cdc phép todn xU'ly bit:
Trén cac ki€u ShortInt, Integer, Byte, Word c6 cac phép toan:
* NOT, AND, OR, XOR.
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A B AANDB | AORB | AXORB | NOTA
1 1 1 1 0 0
1 0 0 1 1 0
0 1 0 1 1 1
0 0 0 0 0 1

e SHL (phép dich trdi): aSHL n = a x 2"
» SHR (phép dich phdi): aSHRn < a DIV 2"

3. Ki€u s6 thuc
3.1. Cdc kiéu sé thuc

Tén ki€u Pham vi Dung luong
Single 1.5%x 10™® - 3.4x 10 4 byte
Real 2.9%x10% - 1.7x10™ 6 byte
Double 5.0x 103 - 1.7x 10%08 8 byte
Extended 3.4x 1032 _, 1.1x 1079 10 byte

Chu y: Cac ki€u s6 thuc Single, Double va Extended yéu cau phdi s& dung chung v&i
bO dong x( Iy sO hodc phai bién dich chuong trinh véi chi thi {$N+} d€ lién két b
gid 1ap s6.

3.2. Cdc phép todn trén kiéu sé thuc: +, -, *,/
Chul y: Trén kiéu sé thuc khong tOn tai cdc phép todn DIV va MOD.

3.3. Cdc ham s6 hoc stt dung cho ki€u s6 nguyén va s6 thuc:

SQR(x): Trd vé x°

SQRT(x): Trd vé cin bac hai cla x (x> 0)
ABS(x): Trd vé |x|

SIN(x): Trd vé sin(x) theo radian
COS(x): Trd vé cos(x) theo radian
ARCTAN(x): Tra v€ arctang(x) theo radian
LN(x): Trd vé In(x)

EXP(x): Trd vé e*

TRUNC(x):  Trd vé sO nguyén gan vGi x nhat nhung bé hon x.
INT(x): Trd vé phan nguyén cla x
FRAC(x): Trd vé phan thap phan cla x
ROUND(x):  Lam tron sO nguyén x

PRED(n): Trd vé gia tri dUng trudc n
SUCC(n): Trd vé gid tri dUing sau n
ODD(n): Cho gia tri TRUE n€u n la s 18.
INC(n): Téang n thém 1 don vi (n:=n+1).
DEC(n): Gidm n di 1 don vi (n:=n-1).

10
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4. Ki€u ky tu
- TU khoa: CHAR.
- Kich thudc: 1 byte.
- D€ bi€u dién mOt ky tu, ta c6 thé s dung mOt trong sO cac cach sau day:
« Datky tu trong cap dau nhdy don. Vi du'A’, '0".
« Dung ham CHR(n) (trong d6 n 1a ma ASCII cUa ky tu can bi€u dién). Vi du
CHR(65) biéu dién ky tu''A'".
« Dung ky hiéu #n (trong d6 n 1a ma ASCII cQa ky tu' can bi€u dién). Vi du #65.
- Cac phép toan: =, >, >=, <, <=,<>,

* Cac ham trén ki€u ky tu:

- UPCASE(ch): Tra vé ky tu in hoa tudng Ung v&i ky tu ch. Vi du: UPCASE('a') =
‘A,

- ORD(ch): Trd vé s0 th(r tu trong bang ma ASCII cUa ky tu ch. Vi du ORD('A")=65.
- CHR(n): Tra vé ky tu tudng Ung trong bang ma ASCII c6 sO th(r ty 1a n. Vi du:
CHR(65)='A..

- PRED(ch): cho ky tu’ dUng trudc ky tu ch. Vi du: PRED('B)='A".

- SUCC(ch): cho ky tu dUng sau ky tu ch. Vi du: SUCC('A")="B..

IL. KHAI BAO HANG
- Hang la mOt dai lugng cé gia tri khong thay doi trong sudt chuong trinh.
- Cu phap:
CONST <Tén hang> = <Gia tri>;
hoac:
CONST <Tén hang>: = <Bi€u thitc hang>;
Vidu:
CONSTMax = 100;
Name = "Tran Van Hung’;
Continue = FALSE;
Logic = ODD(5); {Logic =TRUE}

Chii y: Chi cdc ham chudn duéi ddy méi dugc cho phép st dung trong mot biéu thirc
hang:

ABS CHR HI LO LENGTH ODDORD

PTR ROUND PRED SUCC SIZEOF SWAP TRUNC

III. KHAI BAO BIEN
- Bi€én 1a m6t dai luong ma gia tri cla né c6 thé thay d6i trong qua trinh thuc hién
chuong trinh.
- Cu phap:
VAR <Tén bi€n>[,<Tén bi€n 2>,...] : <Ki€u dir liéu>;
Vi du:

11
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VAR x,y: Real; {Khaibdo hai bién x, y cO ki€u 1a Real}
a, b: Integer; {Khai b4o hai bién a, b c6 kiu integer}
Chti y: Ta c6 th€ vlra khai bdo bién, vira gdn gid tri khGi ddu cho bién bang cdch st

dung cu phdp nhu sau:
CONST <Tén bi€n>: <Ki€u> = <Gia tri>;
Vi du:

CONSTx:integer = 5;
V&i khai béo bi€n x nhu trén, trong chuong trinh gid tri cUa bi€n x c6 thé€ thay dOi.
(Diéu nay khong ding néu chiing ta khai bao x 1a hang).

IV. PINH NGHIA KIEU
- Ngoai cac ki€u dit liéu do Turbo Pascal cung cap, ta c6 th€ dinh nghia cac kiéu d{r
liéu m6i dua trén cac kiu dit liéu da cé.
- Cu phap:
TYPE <Tén ki€u> = <M ta ki€u>;
VAR <Tén bi€n>:<Tén ki€u>;
Vidu:
TYPE Sothuc = Real;
Tuoi = 1..100;
ThuNgay = (Hai,Ba,Tu, Nam, Sau, Bay, CN)
VAR x :Sothuc;
tt : Tuoi;
Day: ThuNgay;

V. BIEU THUC
Bi€u thlfc (expression) 1a cong thUc tinh toan ma trong dé bao gOm cac phép toan,
cac hang, cac bi€n, cac ham va cac ddu ngodc don.
Vidu: (x +sin(y))/(5-2*x)  biéu thiic s6 hoc
(x+4)*2 = (8+y) bié€u thifc logic
Trong mOt bi€u thirc, th(f tu Uu tién cla cac phép toan dugc liét ké theo thif tu sau:
e LOi goi ham.
« D&u ngoac ()
¢ Phép todn mOt ngdi (NOT, -).
e Phép toan *, /, DIV, MOD, AND.
e Phép toan +, -, OR, XOR
* Phép toan so sanh =, <, >, <=, >= <> IN

VI. CAU LENH

6.1. Cau l1énh don gidn

- Cdu Iénh gdn (:=): <Tén bi€n>:=<Biéu thlic>;

- C4c 1énh xuat nhap dir li€u: READ/READLN, WRITE/WRITELN.

12
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- LOi goi ham, thu tuc.

6.2. Cau l1énh cé cau triic
- Cau lénh ghép: BEGIN ... END;
- Céc cdu tric diéu khién: IF.., CASE..., FOR..., REPEAT..., WHILE...

6.3. Cac 1énh xuat nhap dit liéu
6.3.1. Lénh xuat dir liéu

P& xuat dr liéu ra man hinh, ta s& dung ba dang sau:

(1) WRITE(<tham s0 1> [, <tham s0 2>,...]);

(2) WRITELN(<tham s6 1> [, <tham s6 2>,...]);

(3) WRITELN;

Céc th tuc trén c6 chlic ndng nhu sau:

(1) Sau khi xudt gid tri cUa cc tham sO ra man hinh thi con tré khong xuéng dong.

(2) Sau khi xudt gié tri cUa cdc tham sO ra man hinh thi con trd xudng dau dong

ti€p theo.

(3) Xuat ra man hinh mo6t dong trong.

Cac tham s6 c6 thé 1a cac hang, bién, bi€u thltc. Néu c6 nhi€u tham s trong cau
1énh thi cac tham sO phai dugc phan cach nhau bdi dau phéy.

Khi st dung 1énh WRITE/WRITELN, ta c6 hai cach viét: khéng qui cdch va cé qui
cdach:
- Viét khong qui cdch: dit liéu xudt ra sé dugc canh 1€ & phia bén trai. Néu d{r liéu
1a s6 thuc thi s& dugc in ra dudi dang bi€u dién khoa hoc.
Vidu:

WRITELN(x); WRITE(sin(3*x));
- Viét c6 qui cdch: d{t liéu xuat ra s& dugc canh 1€ & phia bén phai.
Vidu:
WRITELN(x:5); WRITE(sin(13*x):5:2);

Cau lénh KE€t qua trén man hinh
Writeln('Hello"); Hello
Writeln('Hello':10); Hello
Writeln(500); 500
Writeln(500:5); 500
Writeln(123.457) 1.2345700000E+02
Writeln(123.45:8:2) 123.46

6.3.2. Nhap dir liéu

D& nhap d{r liéu tUr ban phim vao cac bi€n c6 ki€u d{F liéu chudn (trtr cac bién

ki€u BOOLEAN), ta sU dung cti phép sau day:
READLN(<bi€n 1> [,<bi€n 2>,...,<bién n>]);

Chii y: Khi gap cdu 1énh READLN; (khong c6 tham s0), chuong trinh sé dlmg lai

ch® ngudi st dung nhdn phim ENTER mdi chay tiép.
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6.4. Cac ham va thu tuc thuong ding trong nhdp xuat dit liéu

« Ham KEYPRESSED: Ham trd v€ gia tri TRUE néu nhu c¢6 mét phim bat ky
dugc nhan, n€u khéng ham cho gia tri 1a FALSE.

e Ham READKEY: Ham ¢6 chUc ning doc mOt ky tu tir b0 dém ban phim.

« Th{ tuc GOTOXY(X,Y:Integer): Di chuyén con trd dén cOt X dong Y.

« ThU tuc CLRSCR: X04 man hinh va dua con tr@ vé& géc trén bén trai man hinh.

« ThU tuc CLREOL: Xéa cac ky tu' tU vi tri con trd dén hét dong.

« Thu tuc DELLINE: Xo4 dong tai vi trf con tré va don cac dong & phia dudi lén.

« ThU tuc TEXTCOLOR(color:Byte): Thi€t 1ap mau cho cac ky tu. Trong dé
color (1 [0,15].

« Thu tuc TEXTBACKGROUND(color:Byte): Thi€t 1ap mau nén cho man hinh.

BAI TAP MAU

Bai tap 2.1: Viét chuong trinh nhap vao d6 dai hai canh cla tam gidc va géc gilra hai
canh d6, sau d6 tinh va in ra man hinh dién tich cla tam gic.
Y turong:

R h 1 A . 1 . 2 s 3A s S A1 s
Cong thuc tinh dién tich tam giac: S = Ea.b. sin(f) vOi a,b la d0 dai 2 canh va 6 1a géc

kep gilta 2 canh a vab.

Program Tinh_dien_tich_tam_giac;

Var a,b,goc,dientich: Real,

Begin
Write('Nhap vao do dai canh thu nhat: '); ReadIn(a);
Write('Nhap vao do dai canh thu hai: '); ReadIn(b);

Write('Nhap vao goc giua hai canh:'); ReadIn(goc);

Dientich:=a*b*sin(goc)/2;
Writeln('Dien tich cua tam giac la: *,Dientich:0:2);
ReadIn;

End.

Bai tap 2.2: Vi€t chuong trinh tinh 4/x , x>0.
Y turéng:
L. n — l — lnx
Tacé: iUx = X = en'
Program Tinh_can_bac_n_cua_x;
Var x,S: Real,
n: Word:;

14
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Begin
Write('Nhap vao n="); ReadIn(n);
Write('Nhap vao x="); ReadIn(x);
S:=EXP(1/n*LN(X));
Writeln('S =',S:0:2);
Readln;

End.

Bai tap 2.3: Viét chudng trinh nhdp vao 2 sO a, b. Sau d6 hoan dGi gié tri cUa 2 sO

dé:

a/ Cho phép dung bi€n trung gian.

Program Swap;

Var a,b,tam: Integer;

Begin
Write('Nhap vao a="); Readin(a);
Write('Nhap vao b="); ReadIn(b);
tam:=a; {tam Idy gia tri cia a}
a:=b; {a 18y gia tri cda b}
b:=tam; {b I8y lai gia tri cda tam}
Writeln(‘a =",a,” b = ,b);
ReadIn;

End.

b/ Khong dugc phép ding bi€n trung gian.

Program Swap;

Var a,b: Integer;

Begin
Write('Nhap vao a="); Readin(a);
Write('Nhap vao b="); ReadIn(b);
a:=a+b; {aldy téng gia tri cia a+b}
b:=a-b; {b /8y gid tri cia a}
a:=a-b; {aldy lai gia tri cia b}
Writeln(‘a =",a,” b =,b);
ReadIn;

End.

BAI TAP TU GIAI

Bai tap 2.4: Viét chuong trinh nhap vao cac sO nguyén: a, b, X, y, ... sau d6 in ra man
hinh két qua cUa cé4c bi€u thiic sau:

15
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Xty (a+4)(b—-2c+3) \/l 00—
T x a+sn®(x) -
a/ 2+;</ b/ zrh_g(a_l) ox’, x>0 de

Bai tap 2.5: Vi€t chuong trinh tinh si€n tich tam giac theo cong thlc sau:
. 1
S = Jp(p-a)(p-b)(p-c) vOip = - (atb+c)

Bai tap 2.6: Vi€t chuong trinh tinh khodng cach tU moét di€m I(x,y;) dén dudng
thang c6 phuong trinh D: Ax + By + C = 0.
Goiy:
A _ . Ax; +By, +C
Cong thurc tinh khoang cach: h = rams

Bai tap 2.7: Viét chuong trinh tich mOt sO n thanh 2 sO a, b sao cho tich P=a*b? dat
cuc dai v8i n dugc nhap vao tU ban phim.
Goiy:

Goi x 12 sO th(r hai thi sO th( nhat 1a: (n-x). Theo dé€ ta c6: P(x) = x.(n-X).

Ham P dat cuc dai khi P’(x) = -3x* + 2nx = 0 =» x = 2n/3.

Bai tap 2.8: Man hinh d6 hoa clla mOt méy tinh c6 dd phan gidi: 640x480. Biét rang,
mOi di€m trén man hinh chi€m 1 byte. HAi can bao nhiéu byte d€ luu tr(r toan bd man
hinh d6 hoa dé?
C6 2 sinh vién vi€t chuong trinh tinh s6 byte Iuu tr(f man hinh do hoa:
Program Sinhvienl;
Var a,b:integer;
s:Word,

Begin

a:=640; b:=480;

s:=a*b;

writeln(s); readln;
End.

Program Sinhvien2;
Var a,b:Word,;
s: Longint;

Begin

a:=640; b:=480;

s:=a*b;

writeln(s); readin;
End.
Hay cho biét 2 chuong trinh trén cho két qua diing hay sai? Tai sao?

16
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Bai tap 2.9: Man hinh d6 hoa clla mdt méy tinh c6 dd phan gidi: 640x480. Biét rang,
mOi di€m trén man hinh chi€m 1 byte. HOi can bao nhiéu byte d€ luu tr{f mOt ving c6
kich thuéc bang 1/10 man hinh d6 hoa d6?
C6 2 sinh vién viét chuong trinh gidi bai todn nay nhu sau:
Program Sinhvienl;
Var a,b:Word;
s: Longlnt;

Begin

a:=640; b:=480;

s:=a;

S:=S*Db;

s:=s DIV 10;

writeln(s); readin;
End.

Program Sinhvien2;
Var a,b:Word;
s: Longint;

Begin

a:=640; b:=480;

s:=a*b DIV 10;

writeln(s); readln;
End.
Hay cho biét 2 chuong trinh trén cho két qud diing hay sai? Tai sao?
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(Ehu'o’ug 3
CAC CAU LENH CO CAU TRUC

I. CAU LENH RE NHANH
1.1. Lénh IF
Cu phap:
(1) IF BTHEN S;
(2) IF B THEN S1 ELSE S2;
SO do thuc hién:

Chui y: Khi sU dung cdu 1énh IF thi dUng trudc tlr khod ELSE khong duoc cé ddu
chdm phay (;).

1.2. Lénh CASE

Cu phap:
Dang 1 Dang 2
CASE B OF CASE B OF
Const 1: S;; Const 1: S;;
Const 2: Sy; Const 2: Sy;
Const n: S,;; Const n: S,;;
END; ELSE S,.1;
END;
Trong do:

o B: Bi€u thlrc ki€u vd hudng d€m dugc nhu ki€u nguyén, ki€u logic, ki€u ky
tu, kiu liét ka.
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o Const i: Hang th(r i, c6 th€ 1a mOt gi tri hang, cac gia tri hang (phan cach nhau
bGi ddu phdy) hodc cic doan hang (dung hai ddu chdm d€ phan cach gilra gia
tri dau va gia tri cuOi).

o Gia tri cUa bi€u th(c va gia tri cUa tap hang i (i=1,n) phai c6 cliing kiéu.

Khi gdp 1énh CASE, chuong trinh sé ki€m tra:
- Néu gia tri clia bi€u thltc B nam trong tap hang const i thi may sé€ thuc hién 1énh S;
tuong Ung.
- Nguac lai:
+ P0oi vdi dang 1: Khong 1am gi cd.
+ POi v6i dang 2: thuc hién 1énh S,...

II. CAU LENH LAP
2.1. Vong lap xac dinh
Co hai dang sau:
© Dang tién
FOR <bi€n dém>:=<gia tri Min> TO <gia tri Max> DO S;
® Dang lui
FOR <bi€n dém>:=<gia tri Max> DOWNTO <gia tri Min> DO S;
SO do thuc hién vong 1ap FOR:

Dang ti€n Dang lui
Bién dém:=Min Bién dém:=Max

[
» »

S; , S; ;
INC(Bién dém); Thoat DEC(Bién Thoat
démy;

Chii y: Khi s&f dung cau 1énh 1&p FOR can chd y cac di€ém sau:
= Khéng nén tuy tién thay dOi gid tri clia bién dém bén trong vong 1dp FOR vi lam
nhu' vdy c6 th€ sé khéng ki€m sodt dugc bién dém.
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» Gid tri Max va Min trong cdu 1énh FOR sé duoc xdc dinh ngay khi vao ddu vong
1dp. Do dé cho dii trong vong ldp ta c6 thay doi gid tri ca né thi s6 1an 1dp ciing
khéng thay doi.

5.3.2. Vong lap khong xdc dinh

Dang REPEAT Dang WHILE
Repeat While B Do S;
S;
Until B;

Y nghia:
» Dang REPEAT: Lap lai cong viéc S cho dén khi bi€u thltc B=TRUE thi dUng.
« Dang WHILE: Trong khi bi€u thitc B=TRUE thi ti€p tuc thuc hién cong viéc S.

Repeat

While

d

<+— O

+ Thoat

Thoat
BAI TAP MAU

Bai tap 3.1: Viét chuong trinh nhdp vao mOt sO nguyén va ki€ém tra xem sO vla
nhép 1a s6 chan hay s6 1é.

Uses crt;

Var X:linteger;

Begin
Write('Nhap vao mot so nguyen : '); Readln(x);
If x MOD 2=0 Then

Writeln('So vua nhap vao la so chan')
Else

Writeln('So vua nhap vao la so le');
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Readln;
End.

Bai tap 3.2: Viét chuong trinh gidi phuong trinh bac nhat ax+b=0

Uses Crt;

Var a,b,x : real;

Begin
Write('a = '); Readln(a);
Write('b = '); Readln(b);

If a = 0 Then {NéuabéngO}
If b = 0 Then {Trudnghgpa=0vab=0}
Writeln('Phuong trinh co vo so nghiem')
Else {Trudnghopa=0vab# 0}
Writeln('Phuong trinh vo nghiem')
Else {TruOnghgpa# 0}

Begin
X:= -b/a;
Writeln('Phuong trinh co nghiem la :',x:0:2);
End;
Readln;

End.

Bai tap 3.3: Vi€t chudng trinh nhép vao tudi clla mdt ngudi va cho biét ngudi dé 1a
thi€u nién, thanh nién, trung nién hay ldo nién. Biét rang: néu tubi nho hon 18 la
thi€u nién, tU 18 d€n 39 1a thanh nién, tir 40 dén 60 1a trung nién va 16n hon 60 1a 1o
nién.

Uses crt;
Var tuoi:Byte;
Begin
Write(Nhap vao tuoi cua mot nguoi:');Readln(tuoi);
Case tuoi Of
1..17: Writeln(Nguoi nay la thieu nien');
18..39: Writeln(Nguoi nay la thanh nien');
40..60: Writeln(Nguoi nay la trung nien');
Else Writeln(Nguoi nay la lao nien');
End;
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Readln;
End.

Bai tap 3.4: Vi€t chuong trinh tinh t6ng S = 1+2+...

Cdch 1: Dung vong 1ap FOR.

Program TinhTong;

Uses crt;

Var N,i,S:integer;

Begin
Clrscr;
Write('Nhap vao gia tri cua N :'); ReadIn(N);
S:=0;
Fori:=1to N do S:=S+i;
Writeln('Ket qua la ',S);
Readln;

End.

Cdch 2: Dung vong lap REPEAT.
Program TinhTong;
Uses crt;
Var N,i,S:integer;
Begin
Clrscr;
Write('Nhap vao gia tri cua N :"); ReadIn(N);
S:=0; i:=1;
Repeat
S:=S+i;
I=i+1;
until i>N;
Writeln(‘'Ket qua la :',S);
Readln;
End.

Cdch 3: Dung vong lap WHILE.
Program TinhTong;

Uses crt;

Var N,i,S:integer;

Begin

+N.
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Clrscr;
Write('Nhap vao gia tri cua N :'); ReadIn(N);
S:=0; i:=1;
While i<=N Do
Begin
S:=S+i;
=i+1;
End;
Writeln('Ket qua la :',S);
ReadIn;
End.

Bai tap 3.5: Vi€t chuong trinh nhap vao N s nguyén tU ban phim. Hay tinh va in ra
man hinh t6ng cla cac s6 vlra dugc nhap vao.
Y turdng:

Ding phuong phép cOng don. Cho vong 1dp FOR chay tir 1 téi N, Ung vGi lan 1ap
th(r i, ta nhap vao sO nguyén X va dong thdi cOng don X vao bién S.

Program Tong;
Uses crt;
Var N,S,i,X : Integer;
Begin
Clrscr; S:=0;
Fori:=1 Ton Do
Begin
Write('Nhap so nguyen X="); ReadIn(X);
S:=S+X;
End;
Writeln(“Tong cac so duoc nhap vao la: *,S);
Readln;
End.

Bai tap 3.6: Vi€t chuong trinh nhap vao cac s6 nguyén cho dén khi nao gdp sO 0 thi
két thic. Hiy dém xem c6 bao nhiéu sO chan vira dugc nhép vao.
Y turong:

Bai to4n nay khong bi€t chinh xac sO 1an 1dp nén ta khong thé ding vong 1ap FOR.
Vi phdi nhap vao sO nguyén N trudc, sau d6 mdi ki€m tra xem N=0? Do d6 ta nén
dung vong 1ap REPEAT.
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Program Nhapso;

Uses crt;
Var N,dem : Integer;
Begin
Clrscr; dem:=0;
Repeat

Write('Nhap vao mot so nguyen N="); ReadIn(N);
If N MOD 2 =0 Then dem:=dem+1;
Until N=0;
Writeln(*Cac so chan duoc nhap vao la: ‘,dem);
ReadIn;
End.

Bai tap 3.7: Viét chuong trinh tinh sO Pi v&i dd chinh xé4c Epsilon, biét:
Pi/4 = 1-1/3+1/5-1/7+...

Y turdng:

Ta thdy rang, mau sO 1a cac sO 1€ c6 qui ludt: 2*i+1 vdi i=1,...,n. Do d6 ta dung i
lam bién chay.

Vi tinh s6 Pi vGi d0 chinh x4c Epsilon nén khong biét truGc dugc cu thé s6 1an
1ap, do d6 ta phdi dung vong 1ap WHILE hoac REPEAT. C6 nghia 1a phai lap cho t6i
khi t=4/(2*i+1) < Epsilon thi dung.

Uses Crt;
Const Epsilon=1E-4;
Var Pitreal;
I,S:Integer;
Begin
Pi:=4: i:=1; s:=-1;
t:=4/(2*+1);
While t>Epsilon Do
Begin
Pi:=Pi+s*t;
S:=-S; i:=i+1;
t:=4/(2*1+1);
End;
Writeln('So Pi = ',Pi:0:4);
Readln;
End.
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Bai tap 3.8: Vi€t chudng trinh nhap vao sO nguyén N. In ra man hinh tat cd cac udc
s cla N.
Y turong:

Cho bién i chay tUr 1 t&i N. Néu N MOD i=0 thi viét i ra man hinh.

Uses Crt;
Var N,i : Integer;
Begin
Clrscr;
Write('Nhap so nguyen N="); ReadIn(N);
Fori:=1To N Do
If N MOD i=0 Then Write(i:5);
ReadIn;
End.

Bai tap 3.9: Viét chuong trinh tim USCLN va BSCNN cUa 2 s0 a, b dugc nhap vao
tU ban phim.

Y turong:

- Tim USCLN: L&y s0 16n trUr s6 nhd cho dén khi a=b thi ding. Liic d6: USCLN=a.

_ BSCNN(a,b) = a*b DIV USCLN(a,b).

Uses crt;
Var a,b,aa,bb:integer;
Begin
Write('Nhap a : '); Readin(a);
Write('Nhap b : '); Readin(b);
aa:=a; bb:=b;
While aa<>bb Do
Begin
If aa>bb Then aa:=aa-bb Else bb:=bb-aa;
End;
WriteIn(USCLN=",aa);
WriteIn(BSCNN=",a*b DIV aa);
Readln;
End.

Bai tap 3.10: Viét chuong trinh tim cac sO c6 3 ch{t s6 abc sao cho: abc =a® + b’ + c’.
Y turong:
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Dung phudng phap vét can. Ta biét rang: a c6 thé c6 gid tri tr 1 -9 (vi a 1a sO hang
trdm), b,c c6 thé c6 gia tri tr 0 -9. Ta sé€ dung 3 vong 1ap FOR 10ng nhau d€ duyét
qua tat cd cac truong hop cla a,b,c.

Ung v6i mbi bo abc, ta s& ki€m tra: Néu 100.a + 10.b + ¢ = a® + b® + ¢ thi in ra bd
abc do.

Uses crt;
Var a,b,c : Word;
Begin

Fora:=1To 9 Do

For b:=0To 9 Do
For c:=0 To 9 Do
If (100*a + 10*b + c)=(a*a*a + b*b*b + c*c*c) ThenWriteln(a,b,c);

ReadIn;

End.

Bai tap 3.11: Viét chuong trinh nhap vao s6 tu nhién N roi thong béo 1én man hinh s6
d6 c6 phai 1a s6 nguyeén tO hay khong.
Y tudng:

N 14 s6 nguyén t0 néu N khong c6 udc s6 nao tir 2 — N div 2. TU dinh nghia nay ta
dua ra gidi thuat:

-PEm sO udc sd cla N tlr2 — N div 2 luu vao bién d.

- N&u d=0 thi N 14 s6 nguyén t0.

Uses crt;
Var N,i,d : Word;
Begin
If N<2 Then Writeln(N,” khong phai la so nguyen to’)
Else
Begin
{Pém sb udc s6}
d:=0;
Fori:=2 To N div 2 Do
If N MOD i=0 Then d:=d+1;
{Kiém tra}
If d=0 Then WriteIn(N,” la so nguyen to’)
Else WriteIn(N,” khong phai la so nguyen to’);
End;
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ReadIn;
End.

BAI TAP TU GIAI

Bai tap 3.12: Viét chuong trinh gidi phuong trinh bac hai: ax* + bx + ¢ = 0, a# 0.
Goiy:
- Tinh Delta=b*b-4*a*c.
- Bién luan:
Delta<0: Phuong trinh v nghiém.
Delta=0: Phuong trinh c6 nghi€m kép: x = -b/(2*a).
Delta>0: Phuong trinh c6 2 nghiém phén biét: x,, = (-b+ SQRT(Delta))/(2*a).

Bai tap 3.13: Viét chuong trinh nhdp vao t ban phim: gio, phit, gidy. Cong thém
mOt sO gidy cling dugc nhap tU ban phim. Hay in ra két qua sau khi cOng xong.
Goiy:

- GOi sO gidy dugc cOng thém 1a: ss. Gan gidy:=gidy+ss.

- Né&u gidy= 60 thi: phit:=phtit + gidy DIV 60 va gidy:=gidy MOD 60.

- Né&u phiit=> 60 thi: gi0:=gi0 + phiit DIV 60 va phtt:=phtit MOD 60.

Bai tap 3.14: Viét chuong trinh tim Max, Min cUa 4 s0: a, b, c, d.

Bai tap 3.15: Viét chuong trinh nhdp vao ngdy, thang, ndm. My sé hién lén ngdy,
thang, nam hom sau.
Goiy:

Bién luan theo thang. Gom thang thanh 3 nhém: thang c¢6 31 ngay (1,3,5,7,8,10,12),
thang c6 30 ngay (4,6,9,11) va thang 2 (c6 28 hodc 29 ngay tily theo ndm nhuan).

Dung 1énh 1ua chon:

CASE thang OF

1,3,5,7,8,10,12: ..........

4,6,9,11: ..oeveeeiiinnns

20 e

END;

Bai tap 3.16: Viét chuong trinh in ra man hinh cic gi4 tri cUa bdng ma ASCII tU
0-255.
Goiy:

Cho bién i chay tUr 0 — 255. In ra man hinh i va CHR(i).
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Bai tap 3.17: Viét chuong trinh in ra man hinh cac s6 nguyén tU 1 dén 100 sao cho c(
10 sO thi xuOng dong.
Goiy:

Cho bi€n i chay tU 1 — 100. In ra man hinh i va kiém tra: n€u i MOD 10=0 thi
WRITELN.

Bai tap 3.18: Vi€t chuong trinh in ra man hinh bang c{tu chuong.
Goiy:
Ding 2 vong 1ap FOR 10ng nhau: i 1a s6 bang c(iu chuong (2...9), j 1a s6 th( ty
trong tUng bang cliu chuong (1...10).
For i:=2 To 9 Do
For j:=1 To 10 Do Writeln(i,’x’,j,’=",i*j);

Bai tap 3.19: Viét chuong trinh tinh cac t6ng sau:
SO=n!=1*2*.*n {n giai thtra}
S1=1+12+..+1/n
S2=1+12!'+..+ 1/n!

S3=1+x+x2/2! +x3/3! + ... + xn/n!
S4=1-x+x2/2! -x3/3! + ... + (-1)"x"/n!
S5 =1 + sin(x) + sin’(x) + ... + sin"(x).

Bai tap 3.20: Viét chudng trinh d€ tim 1Gi gidi cho bai to4n sau:
Trong gid vUa thd vUa ga,
MOt trim cai cang bon ba céi dau.
HOi c6 may ga may thd?

Bai tap 3.21: Viét chudng trinh d€ tim 10i gidi cho bai to4n sau:
Tram tru tram bo cd
Bé 1ai cho tron
Trau dUng an ndm
Trau nam in ba
Nam trdu nghé in mot.
HOi c6 bao nhiéu trau dng, trau ndm, trau nghé?

Bai tap 3.22: Viét chuong trinh nhap vao cac sO nguyén tU ban phim cho dén khi nao
gdp sO nguyén tO thi két thiic nhap. Tinh t6ng cac sO chan va trung binh cong cac sO
1é.
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Goiy:
Dung vong 1ap REPEAT ... UNTIL NTo; d€ nhdp. Trong d6, NTo 1a bién ki€u
Boolean dé€ ki€m tra sO dugc nhap vao c6 phai la sO nguyén td hay khong.

Bai tap 3.23: Viét chuong trinh nhap vao mOt sO nguyén duong. Hay thong béo 1én
man hinh sO dé c6 bao nhiéu ch{t s6 va téng cac chr s cla sb do.
Goiy:

Dung vong 1ap WHILE. Trong khi N>0 thi: 18y ra ch(t s& cu0i cting cUa N d€ tinh
bang phép todn MOD 10, sau d6 bo bét di chir s6 cubi cling cla N bang phép toan
DIV 10.

Bai tap 3.24: Viét chuong trinh in ra man hinh tat cd cac sO nguyén tO tUr 2 dén N.
V&i N dugc nhap tU ban phim.

Bai tap 3.25: Vi€t chuong trinh phan tich mOt sO ra thUra sO nguyén t6. Vi du: N=100
s€ in ra man hinh:

100 | 2
50 | 2
25 | 5
515
1|

Bai tap 3.26: SO hoan thién 14 sO tu nhién c6 tOng cac UGc cla né (khdng k€ chinh
né) bang chinh né. Viét chuong trinh ki€m tra xem mot s& dugc nhap vao tU ban
phim c6 phai 1a s& hoan thi€n hay khong? Vi du: 6, 28 1a cic s hoan thién.
Goiy:

- Tinh t6ng cac Udc s6 cla N: tUr 1 — N div 2 luu vao bién S.

- Néu S=N thi N 14 s0 hoan thién.

Bai tap 3.27: Viét chuong trinh in ra cac sO nguyén tUr 1 d€n N? theo hinh xoan 6c¢ véi
N dugc nhap vao tU ban phim. Vi du, v4i N=5 ta co:

1 2 3 4 5

16 17 18 19 6

15 24 25 20 7

14 23 22 21 8

13 12 11 10 9
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Chuong 4
CHUONG TRINH CON: THU TUC VA HAM

I. KHAI NIEM VE CHUONG TRINH CON
Chuong trinh con (CTC) 13 mOt doan chuong trinh thuc hién tron ven hay mot
chlrc nang nao d6. Trong Turbo Pascal, ¢6 2 dang CTC:
« Thu tuc (PROCEDURE): Dung d€ thuc hién mot hay nhi€u nhiém vu nao doé.
« Ham (FUNCTION): Trd v€ mOt gia tri nao d6 (cé ki€u vo hudng, ki€u string
hodc ki€u con trd). Ham c6 thé€ si dung trong céc biéu thifc.
Ngoai ra, trong Pascal con cho phép cac CTC 10ng vao nhau.

II. CAU TRUC CHUNG CUA MOT CHUONG TRINH CO SU DUNG CTC

PROGRAM Tén_chuong_trinh;
USES CRT;

PROCEDURE THUTUC[(Céc tham s0)];
[Khai bao Const, Type, Var]
BEGIN

..............

FUNCTION HAMI[(Cac tham s6)]:<Ki§u dir liéu>;
[Khai bao Const, Type, Var]
BEGIN

..............

HAM:=<Gia tri>;
END;

BEGIN {Chuong trinh chinh}

...................
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s s

Chu y: Trong qué trinh xy dung CTC, khi ndo thi nén dung thU tuc/ham?

Dung ham

Dung thu tuc

- K&t qua cUa bai toan trd v€ 1 gid tri
duy nhdt (ki€éu vé huéng, kiéu string
hodc kiéu con tro).

- LOi goi CTC cén nam trong cac biéu
thc tinh todn.

- K&t qua cUa bai toan khéng tra vé gid
tri nao hodc trd vé nhiéu gid tri hodc
tra vé kiéu dir liéu cé cdu tric (Array,
Record, File).
- LOi goi CTC khong nam trong cc bi€u
thUc tinh toén.

Vidu 1: Viét CTC dé tinh n! = 1.2...n.

Y tréng: Vi bai toan nay trd v€ 1 gia tri duy nhat nén ta dung ham.

Function GiaiThua(n:Word):Word,;
Var P, i:zWord;
Begin
P:=1;
For i:=1 To n Do P:=P*i;
GiaiThua:=P;
End:;

Vi du 2: Viét chuong trinh con d€ tim di€m doi xUng cla di€m (x,y) qua gOc toa do.
Y twdng: Vi bai toan ndy trd vé toa d0 di€m doi xUng (xx,yy) gOm 2 gid tri nén ta

dung thu tuc.

Procedure DoiXung(x,y:Integer; Var xx,yy:Integer);

Begin
XX:=-X;
Yy-=-y,

End,;

CHU Y: Trong 2 vi du trén:

e n, X,y dugdc goila tham tri (khéng cé tU khéa var ding trudc) vi sau khi ra
kh@i CTC gia tri cUa n6 khdng bi thay doi.
* XX, yy duoc goi la tham bi€n (c6 tir khéa var ding trudc) vi sau khi ra khoi

CTC gia tri cUa né bi thay dé6i.

IIL. BIEN TOAN CUC VA BIEN DIA PHUONG
« Bi€n toan cuc: 1a cic bi€én dugc khai bao trong chuong trinh chinh. Cac bién
ndy 6 tdc dung & moi noi trong toan bO chuong trinh.
 Bié€n dia phuong: 1 cic bi€n dugc khai bao trong cac CTC. Céc bi€n nay chi
c6 tac dung trong pham vi CTC d6 ma thoi.
Cht y: Trong m6t CTC, n€u bi€n toan cUc tring tén v3i bién dia phuong thi bién dia

phuong dugc uu tien hon.
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Vi du:
Program KhaoSatBien;
Var a,b: Integer; {bién toan cuc}

Procedure ThuBien;
Var a: Integer;{bién dia phuong}
Begin
a:=10:;
Writeln(‘fA=",a,'B=",b);
End:;

Begin
a:=50;
b:=200;
ThuBien; {A=10 B=200}
Writeln(‘A=",a,'B=",b); {A=50 B=200}
End.

IV. PE QUI
4.1. Khai niém dé qui

Trong mOt chuong trinh, mOt CTC c6 th€ goi mOt CTC khéac vao lam viéc. Néu
nhu CTC d6 goi lai chinh né thi goi 14 su’ dé qui.

4.2. Phuong phap thiét ké gidi thuat dé qui
+ Tham s0 hoa bai toan
 Tim truOng hgp suy bién.
 Phan tich cac truOng hop chung (dua vé céc bai toan cing loai nhung nho
hon).
Vi du: Viét ham dé qui d€ tinh n! = 1.2...n.
« Tham s0 héa: n! = Factorial(n);
 Factorial(0) = 1 (truOng hop suy bién)
e Factorial(n) = n*Factorial(n-1)  (trOng hgp chung)
Function Factorial(N:integer):Longint;
Begin
If N=0 Then Factorial:=1
Else Factorial:=N*factorial(N-1); {10i goi dé qui }
End,

4.3. Gidi thuadt quay lui
Bai todn:
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Hay xay dung cac b0 gid tri gdm n thanh phan (xy,...,X,) tU mOt tap h{tu han cho
truGc sao cho cac b0 d6 thda man yéu cdu B cho truGc nao do.
Phuong phdap chung

Gid sUr da xac dinh dugc k-1 phan tU dau tién cUa day: x,,...,x.1. Ta can xac dinh
phan t(r th(r k. Phan t& nay dugc xé4c dinh theo cach sau:

- Gid sU T\ tap tat cd cac gia tri ma phan tU x, c6 th€ nhan dugc. Vi tap T, hltu
han nén ta c6 th€ dat ny 1a s6 phan tl cla Ty theo mOt th(r tu ndo do, tlic 1a ta c6 thé
thanh 1ap mOt anh xa 1-1 tUr tap Tk 1én tap {1, 2, ..., ni}.

- Xétj0{1, 2, ..., n,}. Ta néi rang “j ch@p nhén duroc” néu ta c6 thé bG sung phan
t(r th( j trong T v&i tu cach 1a phan t x, vao trong day Xi,...,xi.; d€ dugc day x,...,X.

- Néu k=n: B0 (x4,...,x) thda man yéu cau B, do d6 bd nay dugc thu nhan.

- Né€u k<n: Ta thuc hién ti€p qua trinh trén, tUc 1a phdi b6 sung ti€p cac phan tr
Xk+1 VA0 dAy Xi,...,Xk.

Sau day 1a thu tuc dé qui cho gidi thuat quay lui:

Procedure THU(k:Integer);
Var j:Integer;
Begin
For j:=1 To nx Do
If <j chap nhan dugc> Then
Begin
<Xac dinh x, theo j>;
If k=n Then <Ghi nhan moét bo gia tri>
Else THU(k+1); {Quay lui}
End,
End,;

Vi du: Liét ké c4c day nhi phan c6 d0 dai n.

Program DayNhiPhan;

Var b:Array[1..20] Of 0..1; {D&y nhi phan cé d0 dai t6i da la 20}
n:Byte;

Procedure InKetQua;

Var i:Byte;

Begin
Fori:=1 Ton Do Write(b[i]);
Writeln;

End:;
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Procedure THU(k:Byte);
Var j:Byte;
Begin
Forj;=0 To1 Do {Tap giatri cla day nhi phan}
Begin
b[k]:=J;
If k=n Then InKetQua
Else THU(k+1); {Quay lui}
End;
End;

Begin
Write(‘'n = *); ReadIn(n);
THU(L);
ReadIn;

End.

V. TAO THU VIEN (UNIT)

5.1. Cau triic cla mOt Unit

UNIT <Tén Unit>;  {phai tring véi tén file}
INTERFACE

VAR ............. ;

Procedure <Tén thu tuc>[(Céac tham sO)];

Function <Tén ham>[(Cac tham s0)]:<Ki€u ham>;
IMPLEMENTATION

Procedure <Tén thu tuc>[(Céac tham s0)];

[Cac khai b4o]

Begin

Function <Tén ham>[(Cac tham s0)]:<Ki€u ham>;
[Cac khai b4o]
Begin

34



Gido trinh bai tap Pascal

End;
END.

Chii y:
e Tén cUa Unit phdi trang v3i tén file.
 Chi c6 nhiing chuong trinh con dugc khai bdo & phan INTERFACE mdi sUt
dung dugc & cac chuong trinh khéac.
 Céac thU tuc va ham dudgc khai bao & phan INTERFACE thi bat bubc phai c6
trong phan IMPLEMENTATION.

5.2. Vi du minh hoa
Tao Unit MYTOOL luu & file MYTOOL.PAS.
UNIT MYTOOL;
INTERFACE
USES CRT;
VAR m:Integer,
Procedure WriteXY(x,y:Integer; St:String);
Function UCLN(a,b:Integer):Integer;
Function NGUYENTO(n:Word):Word,
IMPLEMENTATION
Procedure WriteXY(x,y:Integer; St:String);
Var i:Byte;
Begin
Gotoxy(x,y); Write(St);
End;
Function UCLN(a,b:Integer):Integer;
Begin
While a<>b Do
Begin
If a>b Then a:=a-b Else b:=b-a;
End;
UCLN:=3a;
End;
Function NGUYENTO(n:Word):Boolean;
Var d,i:Word;
Begin
d:=0;
Fori:=2 Ton DIV 2 Do
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If n MOD i=0 Then d:=d+1;
NGUYENTO:=d=0;
End;
END.
Bay gi0, ta c6 thé vi€ét mOt chuong trinh c6 st dung Unit MYTOOL.
Uses Crt, MyTool;
Var a,b:Integer;
Begin
CLRSCR;
Write(10,5,CHUONG TRINH MINH HOA');
Write('Nhap a = *); ReadIn(a);
Write('Nhap b = ); Readin(b);
Writeln('UCLN cua ‘,a,’ va ‘,b,” la:’,UCLN(a,b));
Write('Nhap m = *); Readln(m);
If NGUYENTO(m) Then
Writeln(m,” la so nguyen to!’)
Else
Writeln(m,” khong phai la so nguyen to!")
Readln;
End.

BAI TAP MAU
Bai tap 4.1: Viét ham tim Max cUa 2 s0 thuc x,y.

Var a,b:Real;
Function Max(x,y:Real):Real,
Begin
If x>y Then Max:=x Else Max:=y;
End,
Begin
Write('Nhap a="); ReadIn(a);
Write(‘Nhap b="); ReadIn(b);
Writeln(*So lon nhat trong 2 so la: ¢, Max(a,b));
Readin;
End.
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Bai tdp 4.2: Vi€t hAm LOWCASE( c:char):char; d€ ddi chit cai hoa c thanh ch(r
thudng.
Y turong:

Trong bdng ma ASCII, s6 th( tu cUa chit c4i hoa nhé hon s6 th( tu cla chit cai
thuOng 1a 32. Vi vay ta c6 th€ ding 2 ham CHR va ORD d€ chuyén d6i.

Uses crt;

Var ch:Char;

Function LOWCASE(c:Char):Char;

Begin
If c IN['A’.."Z’] Then LOWCASE:=CHR(ORD(c)+32)
Else LOWCASE:=c;

End,

Begin
Write(‘Nhap ky tu ch="); ReadIn(ch);
Writeln(‘Ky tu hoa la: ‘, LOWCASE(ch));
ReadIn;

End.

Bai tap 4.3: Viét thU tuc d€ hoan ddi hai gia tri x,y cho nhau.

Var a,b:Real;

Function Swap(Var x,y:Real);

Var Tam:Real,

Begin
Tam:=x; x:=y; y:=Tam,

End;

Begin
Write('Nhap a="); ReadIn(a);
Write('Nhap b="); ReadIn(b);
Swap(a,b);
Writeln(‘Cac so sau khi hoan doi: a=', a:0:2,’ b=",b:0:2);
Readln;

End.

Bai tap 4.4: Vi€t ham XMU(x:Real;n:Byte):Real; d€ tinh gia trj x".

Var x:Real;
n:Byte;
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Function XMU(x:Real;n:Byte):Real,

Var i:Byte; S:Rea;

Begin
S:=1;
For i:=1 To n Do S:=S*x;
XMU:=S;

End,

Begin
Write(‘Nhap x="); ReadIn(x);
Write(‘Nhap n="); ReadIn(n);
Writeln("x mu n =*, XMU(x,n):0:2);
Readln;

End.

Bai tap 4.5: Viét thU tuc KHUNG(x1,y1,x2,y2:Integer); d€ vé& mot khung hinh ch(r
nhat co dinh trén bén trdi 13 (x1,y1) va dinh dudi bén phai 1a (x2,y2).

Y turéng:

Dung céc ky tU m& rOng trong bang ma ASCIL: [(#179), [1#196), [(#218), [(#192),

[(#191), [(#217).

Uses crt;

Procedure Khung(x1,y1,x2,y2:Integer);

Var i,j:Integer;
Begin
Gotoxy(x1,y1l); Write(#218); {Vé [}
Gotoxy(x1,y2); Write(#192); {vé [}
{Vé 2 vién ngang cUa khung}
For i:=x1+1 To x2-1 do
Begin
Gotoxy(i,y1); Write(#196);
Gotoxy(i,y2); Write(#196);
End:;

Gotoxy(x2,y1); Write(#191); {Vé [}
Gotoxy(x2,y2); Write(#217); {Vé [
{Vé 2 vién doc cla khung}
For j:=yl+1 To y2-1 do
Begin
Gotoxy(x1,j); Write(#179);
Gotoxy(x2,)); Write(#179);
End;
End:;
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Begin
Clrscr;
Khung(10,5,40,20);
Readln;

End.

Bai tap 4.6: Vi€t thU tuc PHANTICH(n:Integer); d€ phan tich s& nguyén n ra thira sO
nguyén t0.

Uses crt;
Var n:Integer,;

Procedure PHANTICH(n:Integer);
Var i:Integer;
Begin
i:=2;
While n<>1 Do
Begin
While n MOD i=0 Do
Begin
Writeln(n:5,'[',i:2);
n:=n Div i;
End;
ii=i+1;
End;
Writeln(n:5,'[");
End:;

Begin
Write('Nhap n="); ReadIn(n);
PHANTICH(n);
ReadIn;

End.

BAI TAP TU GIAI
Bai tap 4.7: Viét 2 hAm tim Max , min cUa 3 s0 thuc.

Bai tap 4.8: Vi€t ham PERFECT(n:Word):Boolean; d€ ki€m tra sO nguyén n c6 phai
14 s6 hoan thién hay khong?

Bai tap 4.9: Viét thU tuc FILL(x1,y1,x2,y2:Integer; ch:Char); d€ t6 mOt ving man
hinh hinh ch{t nhat c6 dinh trén bén trai la (x1,y1) va dinh dudi bén phai la (x2,y2)
bang céac ky tu ch.
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Bai tap 4.10: Vi€t ham tim BSCNN cUa 2 s0 nguyén a,b dugc khai bao nhu sau:

Function BSCNN (a,b:word ):word ;

Bai tap 4.11: Viét th( tuc d€ t6i gidn phan s6 a/b , vGi a, b 1a 2 s6 nguyén.

Bai tap 4.12: Viét cac ham dé quy d€ tinh:
S;=1+2 +3+......+n;
S, =1+12+ ...+ 1/n;
Sy=1-1/2 +.....t (-1)"' 1/n
Ss=1+sin(x) +sin’(x) + ......+ sin" (x)

Bai tap 4.13: Vi€t ham dé quy d€ tinh C¥, biét:
nn :1 ) Con = 1 ) Ckn = Ck_ln—l + Ckn-l-

Bai tap 4.14: Cho m, n nguyén duong . Lap ham dé quy tinh:

O n+t+l , m=0
0

A(m’n):D A(m-11) , n=0
HA(m-1,A(m,n-1)) , m>00n>0

Bai tap 4.15: Lap ham dé qui d€ tinh diy Fibonaci:
F(m) = 0 1, n=10n=2
™=+ r@n-2 , n>2

Bai tap 4.16: Vi€t ham dé qui tim USCLN cUa 2 s0.

Bai tap 4.17: Vi€t thU tuc d€ in ra man hinh s6 ddo ngudc cla mOt sO nguyén cho

trudc theo 2 cach: dé qui va khong dé qui.

Bai tap 4.18: Viét chuong trinh in ra man hinh cac hoén vi cla n s& nguyén dau tién.

Bai tap 4.19: Xay dung mOt Unit SOHOC.PAS ch(fa c4c thu tuc va ham thuc hién cac

chlrc nang sau:
- Gidi phuong trinh bac nhat.
- Gidi phuong trinh bac hai.
- Tim Max/Min cUa 2 s a,b.
- Tim USCLN va BSCNN cUa 2 s6 nguyén a,b.

- Ki€ém tra sO nguyén duong n c6 phai 1a sO nguyén t6 hay khong?
- Ki€m tra sO nguyén duong n c6 phai 1a s6 hoan thién hay khong?

- b6i mOt s6 nguyén duong n sang dang nhj phan.
- In ra man hinh bang c{tu chuong t&r2 - 9.
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Sau dé, tu vi€t cac chuong trinh c6 s& dung Unit SOHOC vUa dugc xay dung & trén.
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Chuong 5
DU LIEU KIEU MANG (ARRAY)

1. KHAI BAO MANG
Cu phap:
TYPE <Ki€u mang> = ARRAY [chi s8] OF <Ki€u dir liéu>;
VAR <Bién mang>:<Kiéu mang>;
hodc khai béo truc ti€p:
VAR <Bi€n mang> : ARRAY [chi s8] OF <Kiéu dit liéu>;
Vi du:
TYPE Mangnguyen = Array[1..100] of Integer;
Matrix = Array[1..10,1..10] of Integer;
MangKytu = Array[Byte] of Char;
VAR A: Mangnguyen;
M: Matrix;
C: MangKytu;
hoac:
VAR A: Array[1..100] of Integer;
C: Array[Byte] of Char;

IL. XUAT NHAP TREN DU LIEU KIEU MANG

- P€ truy cdp dén phan tU th( k trong mang mt chiu A, ta st dung ct phap:
Alk].

- D€ truy cap dén phan tU (i,j) trong mang hai chiéu M, ta s& dung cd phap: M[i,j].

- C6 thé s dung cac thU tuc READ(LN)/WRITE(LN) d0i vGi cac phan t& cla
bién ki€u mang.

BAI TAP MAU

Bai tap 5.1: Viét chuong trinh tim gid tri 16n nhat cla m6t mang chlta cic sO
nguyén gOm N phan tU.
Y turong:

- Cho s6 16n nhat 1a s6 dau tién: Max:=a[1].

- Duyét qua cac phan tU a[i], vGi i chay tUr 2 t6i N: Néu a[i]>Max thi thay
Max:=a[i];

Uses Crt;
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Type Mang = ARRAY[1..50] Of Integer;
Var A:Mang;
N,i,Max:Integer;
Begin
{Nhap mang}
Write(‘Nhap N="); ReadIn(N);
Fori:=1 To N Do

Begin
Write(‘'A[',1,']=); ReadIn(A[i]);
End,;
{Tim phan t& 1&n nhat}
Max:=A[1];

Fori:=2 To N Do
If Max<A[i] Then Max:=A[l];
{In két qua ra man hinh}
Writeln(‘Phan tu lon nhat cua mang: ’, Max);
Readln;
End.

Bai tap 5.2: Viét chuong trinh tinh tOng binh phuong cla cac s6 am trong mot
mdang gOm N phan tU.
Y turdng:

Duyét qua tat cd cac phan t& A[i] trong mang: Néu A[i]<0 thi cOng don (A[i])>
vao bién S.

Uses Cirt;
Type Mang = ARRAY[1..50] Of Integer;
Var A:Mang;
N,i,S:Integer;
Begin
{Nhap mang}
Write('Nhap N=’); ReadIn(N);
Fori:=1 To N Do
Begin
Write(‘A[',1,']=); ReadIn(A[i]);
End;
{Tinh tGng}
S:=0;
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Fori:=1 To N Do
If A[i]<O Then S:=S+A[i]*Ali];
{In két quad ra man hinh}
Writeln(‘'S=", S);
Readin;
End.

Bai tap 5.3: Viét chuong trinh nhdp vao m6t mang gdm N sO nguyén. Sap x€p lai

mang theo th(I tu ting dan va in k€t qud ra man hinh.
Y turdng:

Cho bién i chay tir 1 dé€n N-1, dong thsi cho bién j chay tU i+1 dén N: Néu

A[i]>A[j] thi dGi ch6 Al[i], A[j].

Uses Cirt;
Type Mang = ARRAY[1..50] Of Integer;
Var A:Mang;
N,i,j, Tam:Integer;
Begin
{Nhap mang}
Write('Nhap N=’); ReadIn(N);
Fori:=1 To N Do
Begin
Write(‘A[',i,']=); ReadIn(A[i]);
End;
{Sap xép}
Fori:=1 To N-1 Do
For j:=i+1 To N Do
If A[i]>A[j] Then
Begin
Tam:=A[i]; Ali]:=A[j]; Aljl:=Tam;
End;
{In k&t qua ra man hinh}
Writeln(‘Ket qua sau khi sap xep:’);
For i:=1 To N Do Write(A[i]:5);
Readln;
End.
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Bai tap 5.4: Vi€t chuong trinh nhap vao mOt mang A gbm N s nguyén va nhap thém
vao mOt sO nguyén X. Hay ki€m tra xem phan tU X c6 trong mang A hay khong?
Y turong:

Dung thudt todn tim ki€m tudn tu. So sanh x vGi tUng phan t& clla mang A. Thudt
toan dung lai khi x=A[i] hoac i>N.

Néu x=A[i] thi vi trf can tim 14 i, ngugc 1ai thi k€t qua tim 1 0 (khong tim thay).

Uses Cirt;
Type Mang = ARRAY[1..50] Of Integer;
Var A:Mang;

N,i,x:Integer;

Function TimKiem(x, N: Integer; A:Mang):Integer;
Var i:Integer;
Begin
I:=1;
While (I <= N) and (X<>A[l]) do I:=I+1;
If I <= N Then Timkiem:=I Else Timkiem:=0;
End;

Begin
{Nhap mang}
Write('Nhap N=’); ReadIn(N);
Fori:=1 To N Do
Begin
Write(‘A[',i,']=); ReadIn(A[i]);
End;
Write('Nhap X="); ReadIn(x);
{KEt qua tim kiém}
If TimKiem(X,N,A)<>0 Then
Writeln(*Vi tri cua X trong mang la:’, TimKiem(X,N,A))
Else Writeln(‘X khong co trong mang.”);
Readln;
End.

Bai tap 5.5: Gid s& mang A da dugc sap x€p theo th(r tu ting dan. Viét ham dé
ki€m tra xem phan tU X c6 trong mang A hay khong?
Y turong:
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So sénh x v&i phan tU & gilta mang A[giua]. N€u x=A[giua] thi dUng (vi tri can tim
1a chi sO cUa phan t gilta cla mang). Nguoc lai, néu x>A[giua] thi tim & doan sau
cUa mang [giua+1,cuoi], ngugc lai thi im & doan dau cla mang [dau,giua-1].
Sau day la ham cai dat cho thuat todn nay:

Function TimKiemNhiPhan(X, N: Integer; A: Mang):Integer;
Var dau,cuoi,giua:lnteger;

Found:Boolean;
Begin

dau:=1; {di€m mut trai cia khodng tim ki€ém}

cuoi:=N; {di€m mat phai cla khoang tim ki€ém}

Found:=False; {chua tim thay}

While (dau <=cuoi) and (Not Found) Do

Begin
giua:=(dau + cuoi) Div 2;
If X = A[giua] Then Found:=True {d& tim thay}
Else
If X > A[giua] Then dau:=giua+1
Else cuoi:=giua-1;
End;

If Found Then TimKiemNhiPhan:= giua Else TimKiemNhiPhan:=0;

End:;

Bai tap 5.6: Vi€t chuong trinh tim ma trén chuy€n vi cla ma trén A.
Y turong:

Dung mang 2 chi€u dé€ Iuu trt ma trén. Goi B 1a ma tr@n chuyén vi clla ma trén A, ta
co: B = A;.

Uses Cirt;
Type Mang = ARRAY[1..10,1..10] Of Integer;
Var A,B:Mang;
m,n,i,j:Integer;
Begin
{Nhap ma tran}
Write(‘Nhap s6 dong m="); ReadIn(m);
Write(‘Nhap so cOt n="); ReadIn(n);
Fori:=1 Tom Do
Forj:=1 Ton Do
Begin
Write(‘A[',i,j,']=); ReadIn(A[i,j]);
End;
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{Tim ma tran chuyén vi}
Fori:=1 Tom Do
For j:=1 To n Do BIi,j]:=Alj},i];
{In ma trédn chuyén vi ra man hinh}
Fori:=1 Tom Do
Begin
For j:=1 To n Do Write(Bli,]]:5);
Writeln;
End;
Readin;
End.

Bai tap 5.7: Cho mOt mang 2 chiéu A cdp mxn gOm cac sO nguyén va mOt sO nguyén

x. Vi€t chuong trinh thuc hién cac cong vi€c sau:
a/ D&m s0 l1an xuat hién cla x trong A va vi tri cUa chiing.
b/ Tinh t&ng cac phan t 16n nhat cla mbi dong.

Uses Cirt;
Type Mang = ARRAY[1..10,1..10] Of Integer;
Var A:Mang;
m,n,i,j,x,dem,S,max:Integer;
Begin

{Nhap ma tran}
Write(‘Nhap s6 dong m="); ReadIn(m);
Write(‘Nhap s6 cOt n="); ReadIn(n);
Fori:=1 Tom Do
Forj:=1 Ton Do
Begin
Write(‘A[',1,},']="); ReadIn(Al[i,j]);
End,
{Nhap x}
Write(‘Nhap x="); ReadIn(x);
{DE&m s0 1an xuat hién cla x va vi tri cla x}
dem:=0;
Writeln(*Vi tri cua x trong mang A: °);
Fori:=1 Tom Do
Forj:=1 Ton Do
If x=A][i,j] Then
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Begin
Write(i,), ; 9);
dem:=dem+1,
End;

Writeln(*So lan xuat hien cua x trong mang A la: ‘,dem);
{Tinh téng cac phan tl I6n nhat cta moi dong}
S:=0;
For i:=1 To m Do {duyét qua tung dong}
Begin
{Tim phan t Ién nhéat cla dong thir i}
Max:=A[i,1];
For j:=2 To n Do {duyét ttmg phan tr clia dong th(r i}
If max<A[i,j] Then max:=A[i,j];
{COng max vao bién S}
S:=S+max;
End;
Writeln(*Tong cac phan tu lon nhat cua moi dong la: *,S);
ReadIn;
End.

Bai tap 5.8: Gidi phuong trinh bang phuong phép chia nhj phan.
Y turong:

Gid s can tim nghiém cUa phuong trinh f(x)=0 trén doan [a,b] vGi y=f(x) dOng
bi€n va don tri trén doan [a,b]. Ta gidi nhu sau:

Goi m 1a trung di€m cUa doan [a,b]. NEu f(m)*f(a)<0O thi gidi han doan tim
nghiém thanh [a,m]. Tuong tu doi v&i doan [m,b]. Qua trinh nay 13p lai cho dén khi
f(m)<g, 1(rc ndy ta c6 1 nghiém gan diing 1a m.

Gid sU f(x) 1a mOt da thlc: f(x) = ap + aix + ax* + ... + a,x" Lic nay, ta c6 th€ ding
mang mot chi€u dé€ luu tr(t cac hé sO a; cla da thic.

Uses Crt;
Type HESO=Array[0..20] Of Real,
Var a:HESO;
n:Byte;
Min,Max,epsilon:Real;

Procedure NhapDaThuc;
Var i:Byte;
Begin
Write('Bac cua da thuc: n="); ReadIn(n);
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Writeln('Nhap cac he so cua da thuc:');

For i:=0 Ton Do
Begin

Write('a[',i,']="); ReadIn(a[i]);
End;

Writeln("Nhap doan tim nghiem:[a,b]");

Write('a="); ReadIn(Min);

Write('b="); ReadIn(Max);

Write('Nhap sai so cua phuong trinh: '); Readln(epsilon);
End;

{Tinh gia tri cUa da thuc}
Function f(x:Real):Real,
Var S,tam:Real;
I:Byte;
Begin
S:=a[0]; tam:=1,
Fori:=1 Ton Do
Begin
tam:=tam*x;
S:=S+a[i]*tam;
End;
f.=S;
End;

Procedure TimNghiem(Min,Max:real);
Var m:Real;
Begin
If f(Min)*f(Max)>0 Then WriteIn('"Phuong trinh vo nghiem.")
Else If abs(f(Min))<epsilon Then Writeln('Nghiem la x=",min:0:2)
Else If abs(f(Max))<epsilon Then Writeln('Nghiem la x=",max:0:2)
Else
Begin
m:=(Min+Max)/2;
If abs(f(m))<=epsilon Then Writeln('Nghiem la x=",m:0:2)
Else If f(Min)*f(m)<0 Then TimNghiem(Min,m)
Else TimNghiem(m,Max);
End;
End,

Begin

NhapDaThuc;
TimNghiem(Min,Max);
ReadIn;

End.
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Bai tap 5.9: Vi€t chuong trinh nhap vao s6 tu nhién N (N 1&), sau d6 dién cac sO tU
1 dén n? vao trong mOt bang vudng sao cho tOng cic hang ngang, hang doc va 2
duong chéo déu bang nhau (bang nay dudc goi la Ma phuong).
Vi du: VGi N=3 va N=5 ta c6
Bac
21716 31169 [22]15
20| 8 [21]14] &
413[8] Tay| 7 [25]13]119]| Pong
24112 5 |18] 6
11| 4 |17]110]23
Nam

©O
92
—_

Phuong phdp:
Xudt phét tir 6 bén phai cla 6 nam gilra. Di theo huéng dong bac dé dién cic s6
1,2, ...
Khi dién s0, can chd y m6t sO nguyén tac sau:
- N&u vugt ra phia ngoai bén phai cla bang thi quay trd 1ai cOt dau tién.
- Néu vuot ra phia ngoai bén trén cUa bang thi quay trd 1ai dong cudi cling.
- Né€u sO da dién k chia hét cho N thi sO ti€p theo s& dugc viét trén cling mOt
hang v&i k nhung cach 1 6 v€ phia bén phai.

Uses Crt;
Var A:Array[1..20,1..20] Of Word,;
n,i,j,k:Word;
Begin
Write('Nhap N="); ReadIn(n);
Clrscr;
{Pinh vi 6 xuat phat}
ii=n DIV 2+ 1;
j;=nDIV 2 + 2;

{Pién céac s6 k tur 1 dén n*n}
For k:=1 To n*n Do

Begin
Allj1:=k;
If Kk MOD n=0 Then j:=j+2
Else Begin
{Bi theo hudng déng bac}
-5+ k=i-1;
End,;
If j>n Then j:=} MOD n;
If i=0 Then i:=n;
End;
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{In két quad ra man hinh}
Fori:=1 Ton Do
Begin
For j:=1 To n Do write(a[i,j]:4);
Writeln;
End;
Readin;
End.

Bai tap 5.10: Vi€t chuong trinh nhap vao 2 mang sO nguyén A, B dai dién cho 2 tap
hop (khong thé cé 2 phan tU tring nhau trong mOt tap hop). Trong qué trinh nhap,
phdi ki€m tra: néu phan t(r vira nhap vao di c6 trong mang thi khong bd sung vao
mang. In ra man hinh cac phan t( 1a giao cla 2 tap hgp A, B.
Y tudng:

Duyét qua tat cd cac phan t a,JA. Néu a;,[IB thi viét a; ra man hinh.

Uses Crt;
Type Mang=ARRAY[1..50] Of Integer,

Var A,B:Mang;
n,m:Byte;

Function KiemTra(x:Integer; n:Byte; A:Mang):Boolean;
Var i:Byte; Found:Boolean;
Begin
Found:=False;
=1
While (i<=n) AND (not Found) Do
If x=A[i] Then Found:=True Else i:=i+1,;
KiemTra:=Found,;
End:

Procedure NhapMang(Var n:Byte; Var A:Mang);
Var ch:Char;
x:Integer,
Begin
n:=0;
Repeat
Write('x="); ReadIn(x);
If not KiemTra(x,n,A) Then
Begin
n:=n+1; A[n]:=x;
End:
Writeln('An ESC de ket thuc nhap!’);
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ch:=Readkey;
Until ch=#27;
End;

Procedure GiaoAB(n:Byte; A:Mang;m:Byte; B:Mang);
Var i:Byte;
Begin
Fori:=1 Ton Do
If KiemTra(A[i],m,B) Then Write(A[i]:4);
End;

Begin
Clrscr;
Writeln('Nhap mang A: *);
NhapMang(n,A);
Writeln('"Nhap mang B: *);
NhapMang(m,B);
Writeln('Giao cua 2 mang A&B la: *);
GiaoAB(n,A,m,B);
ReadIn;

End.

Bai tap 5.11: Cho mOt mang sO nguyén gbm n phan tU. Tim diy con gdbm m phan tr
(m< n) sao cho ddy con nay cé tOng 16n nhat. (Day con la ddy cac phan t lién ti€p
nhau trong mang).

Uses Cirt;
Type Mang=ARRAY[1..50] Of Integer;

Var A:Mang;
n,m,i,j,k:Byte;
S,Max:Integer;
Begin
Write('So phan tu cua mang: n="); ReadIn(n);
Fori:=1 Ton Do
Begin
Write('a[',i,']="); ReadIn(a[i]);
End;
Write('Nhap so phan tu cua day con: m="); Readln(m);

k:=1; {Vi tri phan t& dau tién cla day con}
{Gid st m phan t(r dau tién clia mang A la day con c6 téng I6n nhat}

Max:=0:;
For i:=1 To m Do Max:=Max+A[i];
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{Tim cac day con khac}
For i:=2 To n-m+1 Do
Begin
{Tinh tng cla day con th(r i}
S:=0;
For j:=1 To i+m-1 Do S:=S+A[j];
If S>Max Then {N&u day con tim dugc c6 tong Ién hon day con trudc}
Begin
Max:=S; {Thay tong méi}
k:=i;  {Thay vi tri dau tién cla day con mai}
End;
End;

Writeln('Day con co tong lon nhat la:");
For i:=k To k+m-1 Do Write(A[i]:5);
Readin;

End.

Bai tap 5.12: Viét chuong trinh in ra man hinh tam gic Pascal. Vi du, v&in=4 s€ inra
hinh sau:

1
11
121
1331
14641
Y turéng:
Tam gidc Pascal dugc tao ra theo qui luat sau:

+ MOi dong déu bat dau va két thiic bdi sO 1.

+ Phan tl th(r j & dong k nhdn dugc bang cach cOng 2 phan t( tht j-1 va j & dong
th(r k-1.

Uses Crt;
Var Dong:Array[0..20] Of Byte;
n,i,j:Byte;

Begin
Write('n="); ReadIn(n);
Clrscr;
Dong[0]:=1;
Writeln(Dong[0]:4);

{Khoi tao gia tri cua dong}
For i:=1 To n Do Dong]i]:=0;
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{Voi moi dong i}
Fori:=1 Ton Do

Begin
For j:=i DownTo 1 Do
Begin
Dong(j]:=Dong[j-1]+Dong]j];
Write(Donglj]:4);
End;
Writeln(Dong[i]:4);
End;
ReadIn;
End.
BAI TAP TU GIAI

Bai tap 5.13: Vi€t chuong trinh nhap vao mot day sO thuc va sO thuc x. Théng béo
1én man hinh s6 lugng cic phan t(f trong day bang x va vi tri cla chiing.

Bai tap 5.14: Nhap vao mOt mang cac sO nguyén.

a/ X&p lai mang d6 theo th(r tU gidm dan.

b/ Nhap vao mOt sO nguyén tU ban phim. Chén s6 d6 vao mang sao cho mang van
c6 th(r tu gidm dan. (khdng dugc x€p lai mdng)
Goiy:

- Tim vi tri can cheén: i.

- P&y cac phan t( tU vi tri i t&i n sang phdi 1 vij tri.

- Gan: Ali]=x;

Bai tap 5.15: Cho 2 mang sO nguyén: Mdng A c¢6 m phan t(, mang B c6 n phan tU.
a/ Sap x€p lai cAc mang do theo th(t ty gidm dan.
b/ TrOn 2 mang d6 lai thanh mang C sao cho mang C van c6 th( tu gidm déan
(Khéng dugc x€p l1ai mang C).
Goiy:
- Diing 2 chi s6 i,j d€ duyét qua c4c phan tU cla 2 mdng A, B va k 1a chi s6 cho
mang C.
- Trong khi (i<=m) va (j<=n) thi:
{TUc 1a khi dOng thoOi ca 2 diy A, B déu chua duyét hét}
+ Néu A[i]>B[j] thi: C[k]:=A[i]; i:=i+1;
+ Nguagc lai: C[k]:=B[j]; j:=j+1;
- Néu day nao hét trudc thi dem phan con lai cla day kia b6 sung vao cudi diy C.
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Bai tap 5.16: Viét chuong trinh tinh tOng va tich 2 ma trdn vuéng A, B cap n.
Goiy:
Cﬁng th(rC tinh t6ng 2 ma trén: Cij = Aij + Bij

Cong thUc tinh tich 2 ma tran: C; = Z Ay * By
=1

Bai tap 5.17: Viét chuong trinh nhdp vao 2 diy sO nguyén (a), va (b)m, m< n. Ki€m tra
xem ddy {b} c6 phai la ddy con cUa day {a} khong?

Bai tap 5.18: Viét chuong trinh nhap vao moét ddy sO nguyén a,, a, ..., a,. Tim trong
day {a} mOt ddy con ting dan dai nhat (c6 sO phan tU 16n nhat) va in ra man hinh day
con do.

Bai tap 5.19: Cho mang 2 chiéu A cdp mxn. Viét chuong trinh sap x€p lai mang A
theo yéu cau sau:

a/ Cac phan t{ trén mobi dong dugc sap x€p theo thUf tu gidm dan.

b/ Cac dong dugc sdp x€p lai theo th( tu ting dan cla tOng cac phan tU trén moi
dong.

Bai tap 5.20: Viét chuong trinh d€ ki€m tra mOt diy cac sO nguyén dugc nhép vao tU
ban phim da dugc sap theo th(r tu ting dan hay chua theo 2 cach: D& qui va khong dé
qui.
Goiy:
- Néu ddy c6 1 phan tU thi ddy ting dan.
- Nguagc lai:
+ N&u A[n-1]>A[n] thi day khong ting dan.
+ Ngudc lai: Goi dé qui vdi day c6 n-1 phan t& (bd bét di phan tl cudi cling).

Bai tap 5.21: Vi€t chuong trinh nhap vao 2 mang sO nguyén A, B dai dién cho 2 tap
hgp (khong th€ cé 2 phan tU tring nhau trong mOt tap hop). Trong qué trinh nhap,
phdi ki€m tra: n€u phan t vira nhdp vao da c6 trong mang thi khong b6 sung vao
mang.

a/ In ra man hinh hgp cUa 2 tap hop A, B.

b/ In ra man hinh hiéu cla 2 tap hop A, B.
Goiy:

a/ - In ra man hinh tat cd cac phan t&r cla tap hop A.

- Duyét qua tat ca cac phan t b,0JB. Néu b,JA thi in b; ra man hinh.
b/ Duyé€t qua tat cd cac phan t( aJA. N€u a(B thi in a; ra man hinh.
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Bai tdp 5.22: Viét chuong trinh tinh tOng cla 2 da thlic h(x) = f(x) + g(x). Trong do,
mOi da thlfc c6 dang: ap + aix + ax® + ... + ax".
Goiy:

Ding cdc mang A, B, C d€ luu tr(f cac hé s0 a; cla cac da thitc f(x), g(x) va h(x).

Bai tap 5.23: Vi€t chuong trinh d€ tim cac phuong an dat 8 quan hu trén ban c0 vua
(ma tran 8x8) sao cho cic quan hau khong dn dugc nhau.
Goiy:

Dung gidi thuat quay lui.

Bai tap 5.24: Viét chuong trinh tinh dinh thlfc clla ma trén vudng cap n.
Goiy:
Dung céch tinh dinh thUc theo phuong phap GAUSE.
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Chuong 6
XAU KY TU (STRING)

I. KHAI BAO KIEU STRING
TYPE TénKi€u = STRING[Max];
VAR Tén bié€n : TénKiéu;
hodc khai bao bién truc tiép:
VAR Tén bién : STRING[Max];
Trong d6 Max la sO ky tu t&i da c6 thé ch(fa trong chudi (Max O [0,255]). Néu khong
c6 khai bao [Max] thi s6 ky tu ma mdc dinh trong chudi 1a 255.
Vi du:
Type Hoten = String[30];
St80 = String[80];
Var Name : Hoten;
Line : St80;
St : String; {St c6 tOi da 1a 255 ky tu}

1. TRUY XUAT DU LIEU KIEU STRING

- C6 th€ s dung céc thU tuc xudt nhap Write, Writeln, Readln d€ truy xudt cac
bién ki€u String.

- D€ truy xudt dén ky tu th(r k cUa xau ky ty, ta st dung cii phép sau: Ténbi€n[k].

III. CAC PHEP TOAN TREN XAU KY TU

3.1. Phép nOi xau: +

3.2. Cac phép toan quan hé: =, <>, <, <=, >, >=,

Chui y: Cdc phép todn quan hé dugc so sdnh theo th(r tur tlr dién.

IV. CAC THU TUC VA HAM VE XAU KY TU
4.1. Ham 1ay chi€u dai cQa xay ky tu
LENGTH(St : String):Integer;
4.2. Ham COPY(St : String; Pos, Num: Byte): String;
L&y ra mOt xau con tU trong xau St c6 dO dai Num ky tu' bat dau tUr vi tri Pos .
4.3. Ham POS(SubSt, St :String):Byte;
Ki€m tra xau con SubSt c6 nam trong xau St hay khong? Néu xau SubSt nam trong
xau St thi ham trd v& vi tri dau tién cla xau con SubSt trong xau St, ngu'gc 1ai ham trd
ve gia tri 0.
4.4. Thu tuc DELETE(Var St:String; Pos, Num: Byte);
Xoé trong xau St Num ky tu bat dau tUr vi tri Pos.
4.5. Thu tuc INSERT(SubSt: String; Var St: String; Pos: Byte);
Chén xau SubSt vao xau St bat dau tai vi tri Pos.
4.6. Thu tuc STR(Num; Var St:String);
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D0Gi s6 nguyén hay thuc Num thanh dang xau ky tu, két qud 1uu vao bién St.

4.7. Thu tuc VAL(St:String; Var Num; Var Code:Integer);

DGi xau sO St thanh s va gan k&t qua 1uu vao bién Num. Néu viéc chuyén dGi thanh
cong thi bi€n Code c6 gia tri 1a 0, nguoc 1ai bi€n Code c6 gia tri khac 0 (vi tri cUa 16i).

BAI TAP MAU

Bai tap 6.1: Vi€t chuong trinh nhap vao mOt xau ky tu tU ban phim. POi xau ky tu d6
sang ch(t in hoa r0i in k€t qua ra man hinh.
Vi du :Xau abcdAbcD sé cho ra xau ABCDABCD.

Uses Cirt;
Var St:String;
I:Byte;
Begin
Write('Nhap xau St: ‘); ReadIn(St);
For i:=1 to length(St) do St[i]:=Upcase(St[i]);
Write(‘Xau ket qua: ‘, St);
Readln;
End.

Bai tap 6.2: Vi€t chudng trinh nhap vao mot xau ky tu ti ban phim. D4i xau ky tu dé
sang ch(r thuOng roi in két qua ra man hinh.
Vi du :Xau abCdAbcD sé cho ra xau abedabced.

Uses Cirt;
Var St:String;
I:Byte;
Begin
Write('Nhap xau St: ‘); ReadIn(St);
For i:=1 to length(St) do
If St[i] IN ['A’.."Z’] Then St[i]:=CHR(ORD(St[i])+32);
Write(‘Xau ket qua: ‘, St);
Readln;
End.

Bai tap 6.3: Viét chuong trinh dé€m s6 ky tu chit s trong mOt xau ky tu duoc nhap
vao tU ban phim.

Uses Crt;
Var St:String;
I,d:Byte;
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Begin
Write(‘Nhap xau St: *); ReadIn(St);
For i:=1 to length(St) do
If St[i] IN ['0.."9’] Then d:=d+1;
Write(‘So ky tu chu so trong xau: , d);
Readln;
End.

Bai tap 6.4: Viét chuong trinh nhap moét xau tr ban phim. In ra xau dé sau khi x6a hét
cac ky tu trang thUra trong xau. (Ky tu trang thtra 1a cac ky tu trang dau xau, cudi xau
va néu & gilra xau c6 2 ky tu trang lién ti€p nhau thi c6 1 ky tu trang thlra).

Uses Cirt;
Var St:String;
Procedure XoaTrangThua(Var St:String);
Begin
{X6a céc ky tu trang & dau xau}
While St[1]=#32 Do Delete(St,1,1);
{X6a cac ky tu trang & cudi xau}
While St[Length(St)]=#32 Do Delete(St,Length(St),1);
{X6a céc ky tu trang & gilra xau}
While POS(#32#32,St)<>0 Do Delete(St,POS(#32#32,St),1);
End:

Begin
Write(‘Nhap xau St: *); ReadIn(St);
XoaTrangThua(St);
Write(*Xau sau khi xoa cac ky tu trang thua: *, St);
ReadIn;

End.

Bai tap 6.5: Viét chuong trinh liét ké cac tUr clla mOt xau ky tu dugc nhap vao tU ban
phim, mOi tlr phdi dugc viét trén mOt dong.

Uses Cirt;
Var St:String;
Procedure XoaTrangThua(Var St:String);
Begin
{X6a céc ky tu trang & dau xau}
While St[1]=#32 Do Delete(St,1,1);
{X06a cac ky tu trang & cudi xau}
While St[Length(St)]=#32 Do Delete(St,Length(St),1);
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{X6a cac ky tu trang & gilra xau}
While POS(#32#32,St)<>0 Do Delete(St,POS(#32#32,5t),1);
End;

Begin
Write(‘Nhap xau St: *); ReadIn(St);
XoaTrangThua(St);
St:=St+#32;
Writeln(‘Liet ke cac tu trong xau: *);
While POS(#32,St)<>0 Do
Begin
Writeln(Copy(St,1,POS(#32,St)));
Delete(St,1,POS(#32,5t));
End;
Readln;
End.

Bai tap 6.6: Viét chuong trinh nhap vao mOt xau ky tu tU ban phim. Tim xau ddo
nguoc cla xau dé roi in k€t qud ra man hinh theo 2 cich: P& qui va khéng dé qui.
Y turong:

- Néu xau St ¢6 1 ky tu thi xau ddo = St.

- Ngudgc lai: Xau ddo = Ky tu cudi + D& qui(Phan con lai cla xau St).

Uses Crt;
Var St:String;

{Giai thuat khéng dé qui}
Function XauDao(St:String):String;
Var S:String;
I:Byte;
Begin
S:="
For i:=Length(St) DowTo 1 Do S:=S+Sti];
XauDao:=S;
End,

{Giai thuat dé qui}
Function DeQui(St:String):String;
Begin
If Length(St)<=1 Then DeQui:=St
Else DeQui:=St[Length(St)] + DeQui(Copy(St,1,Length(St)-1));
End:;
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Begin
Write('Nhap xau St: ‘); ReadIn(St);
Write(*Xau dao nguoc: ‘, XauDao(St));
Readin;

End.

Bai tap 6.7: Viét chuong trinh nhap vao mOt xau ky tu tU ban phim. Thong béo 1én
man hinh céc ch{r céi c6 trong xau va sO lugng cUa ching ( Khong phan biét ch(r hoa
hay ch(r thudng).
Y turéng:

- Ding mOt mang dem vdi chi s6 1a cac ch(t cai d€ luu trf sO luong cla cac chif
cai trong xau.

- Duyét qua tat cd cac ky tu cla xau St: Néu ky tu do6 1a chit cai thi ting 6 bién
mang dem[St[i]] 1én 1 don vi.

Uses Cirt;
Var St:String;
dem: Array['A’.."Z’] Of Byte;
I:Byte;
ch:Char;
Begin
Write(‘Nhap xau St: *); ReadIn(St);
{Khdi tao mang}
For ch:=’A’ To ‘Z' Do dem][ch]:=0;
{Duyét xau}
For i:=1 To Length(St) Do
If Upcase(St[i]) IN ['A’.."Z’] Then Inc(dem[Upcase(St[i])]);
{Liét ké cac ky tu' ra man hinh}
For ch:=’A’ To ‘Z' Do
If dem[ch]>0 Then Writeln(ch,’ : ’,dem[ch]);
Readln;
End.

Bai tap 6.8: Viét chuong trinh x6a cac ky tu' ch(F sO trong mOt xau ky tu dugc nhap
vao tU ban phim.

Uses Crt;
Var St:String;
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{Ham POSNUM ki€ém tra xem trong xau St c6 ky tu chit s6 hay khéng? Néu co,
ham trd vé vi tri dau tién cla ky tu chit s6, ngugc lai ham tra vé gia tri 0}
Function POSNUM(St:String):Byte;
Var OK:Boolean;
I:Byte;
Begin
OK:=False;
i=1;
While (i<=Length(St)) AND (Not OK) Do
If St[i] IN ['0’.."9"] Then OK:=True

Else i:=i+1;
If OK Then POSNUM:=i Else POSNUM:=0;
End:;
Begin

Write('Nhap xau St: ‘); ReadIn(St);
While POSNUM(St)<>0 Do Delete(St,POSNUM(St),1);
Write(‘Xau sau khi xoa: *,St);
ReadIn;
End.

Bai tap 6.9: Viét chuong trinh d€ ma hoa va gidi ma mot xau ky tu bang cach dao
nguoc cac bit cla tUng ky tU trong xau.

Uses crt;
Var st:string;

{Ham d3do bit ky tu c}

Function DaoBit(c:char):char;

Var n,i,s,bitcuoi,Mask:byte;

Begin

{D6i ky tu sang s6}
n:=ORD(c);

{s: két qua dao bit, Mask: mat na dung dé€ bat bit thir i}
s:=0;
Mask:=128;

For i:=1 To 8 Do {duyét qua 8 bit cla n}

Begin
{L&y bit cudi cuing cUa n: bit cuc phai}
bitcuoi:=n AND 1,
n:=n shr 1; {loai bd bit cudi cung: n:=n DIV 2}
{Bat bit th(r i 1én: tU trai sang phai}
if bitcuoi=1 then s:=s OR Mask;
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Mask:=Mask shr 1; { Mask:= Mask DIV 2}
End;

DaoBit:=CHR(s);
End,

Function MaHoa(st:string):string;

Var i:Byte;

Begin

{Pao bit tung ky tu trong xau st}
For i:=1 To Length(st) Do st[i]:=DaoBit(st[i]);
Mahoa:=st;

End,

Begin

Write('Nhap xau: ); ReadIn(st);
st:=MaHoa(st);

Writeln("Xau sau khi ma hoa: ‘,st);
Readin;

st:=MaHoa(st);

Writeln("Xau sau khi giai ma: ',st);
ReadIn;

End.

Bai tap 6.10: Viét chuong trinh thuc hién phép cOng 2 sb tu nhién 16n (khong qua
255 chit s0).

Uses crt;
Var sol,s02,kqua:string;

Procedure LamDayXau(Var stl,st2:string);
{Them so 0 vao truoc xau ngan}
var i:Byte;
Begin
If Length(stl)>Length(st2) Then
For i:=1 To Length(stl)-Length(st2) Do st2:='0'+st2
Else
For i:=1 To Length(st2)-Length(stl) Do st1:='0'+st1,;
End;

Function Cong(stl,st2:string):string;
Var i,a,b,c,sodu:Byte;
code:integer;
st,ch:string;
Begin
st:="; sodu:=0;
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LamDayXau(st1,st2);
{Lay ting s6 cUa 2 xau: ti phai sang trai}
For i:=Length(stl) DownTo 1 Do
Begin
{D6i ky tu sang s6 nguyén}
Val(stl[i],a,code);
Val(st2[i],b,code);
{Tinh tGng cla 2 s6 a,b vira 1ay ra cho vao bién c}
c:=(a+b+sodu) MOD 10;
{Lay phan du cUa tGng a+b}
sodu:=(a+b+sodu) DIV 10;
{DG6i s6 nguyén c sang xau ky tu ch}
str(c,ch);
{COng xau ch vao bén trai xau két qua st}
st:=ch+st;
End;

{XU Iy truong hop s6 du cubi cling >0}
If sodu>0 Then
Begin
str(sodu,ch);
st:=ch+st;
End,;
Cong:=st;
End,

Begin
Write('Nhap so thu nhat: '); ReadIn(sol);
Write('Nhap so thu hai: '); ReadIn(so2);
kqua:=Cong(so1,s02);
Writeln('Tong=",kqua);
ReadIn;

End.

BAI TAP TU GIAI

Bai tap 6.11: Viét chuong trinh nhdp vao mOt xau ky ty tU ban phim. Tim va in ra
man hinh mOt tU c6 dO dai 16n nhat trong xau.
Goiy:
Téch tlng tur d€ so sanh (xem bai tap 5).
Bai tap 6.12: Viét chuong trinh nhap mot xau ky tu St tUr ban phim va mot ky tu ch.

In ra man hinh xau St sau khi x6a hét cac ky tu ch trong xau do.
Goiy:
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While POS(ch,st)<>0 Do Delete(st,POS(ch,st),1);

Bai tap 6.13: Viét chuong trinh nhap mOt xau vao tU ban phim va théng bao 1én man
hinh xau d6 c6 phai doi xUng khong theo 2 cach: P& qui va khong dé qui. (Vi du:
abba, abcba 1a cac xau doi xUmng).
Goiy:
- N&u xau Length(st)<=1 thi st 1a xau d6i x(ing
- Nguagc lai:
+ Néu st[1]<>st[Length(st)] thi st khong d6i xUng
+ Nguoc lai: Goi dé qui v3i xau st sau khi bo di ky tu dau va ky tu cuOi.

Bai tap 6.14: Viét chuong trinh ddo ngugc th( tu cac t trong mOt xau dugc nhap
vao tU ban phim.

Vi du: Xau Nguyen Van An sé thanh An Van Nguyen.
Goiy:

Tach tUng tU ndi vao dau xau md&i (xem bai tap 5).

Bai tap 6.15: Viét chuong trinh nhap vao 2 xau ky tU s1 va s2. Ki€ém tra xem xau s2
xuat hién bao nhiéu 1an trong xau s1. (LUu y: length(s2)<= length(s1)).
Goiy:

Dung ham POS d€ ki€m tra va thU tuc DELETE d€ x6a bt sau mOi 1an ki€m tra.

Bai tap 6.16: Vi€t chuong trinh nhap vao mét dong van ban, hi€u chinh van ban theo
nh(fng yéu cau sau day va in vin ban sau khi hi€u chinh ra man hinh:
a. Xoéa tat ca cac ky tu trang thira.
b. TruGc cac dau cau khdng c6 cac ky tu trang, sau cac dau cau c6 mot ky tU trang.
c. Pau cau in hoa.

Bai tap 6.17: Viét chuong trinh thuc hién phép nhan 2 sd nguyén 16n.
Goiy:

- Viét ham d€ nhan mo6t s0 16n v&i s6 cb 1 chil sO.

- Ap dung ham tinh tOng 2 s6 1én (xem bai tap 10).

Bai tap 6.18: Viét chuong trinh d€ nén va gidi nén mOt xau ky tu .
Vi du: Xau ‘AAAABBBCDDDDDDDEEF’ sau khi nén sé tré& thanh ‘4A3BC7D2EF’.

Bai tap 6.19: Viét chuong trinh nhap vao ho tén day du cla cac hoc vién mot 16p
hoc (khéng quéa 50 nguodi). Hay sap x€p lai ho tén cla cac hoc vién dé theo th(r tu
Alphabet (N&u tén tring nhau thi x€p th(r tu theo ho 16t, néu ho 16t ciing triing nhau
thi x€p th(r tu theo ho). In ra man hinh danh sach cla 16p hoc sau khi da sdp x€p theo
th(r tu Alphabet.

Goiy:
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- Dling mang xau ky tu dé luu tr(r ho tén hoc vién,
- Pdo ngugc cac tU cla ho tén rudc khi sap x€p.

Bai tap 6.20: Viét chuong trinh liét ké ra man hinh tat ca cac hoan vi clla mot xau ky
tu.
Goiy:

Dung gidi thuat quay lui.
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. . Chuong 7
KIEU BAN GHI (RECORD)

I. KHAI BAO DU LIEU KIEU RECORD
TYPE TénKi€u = RECORD

Fieldl : Ki€ul;

Field2 : Kiéu2;

FieldN: Ki€uN;
END;
VAR Bién : TénKi€u;
Vidu:
TYPE HocSinh = Record
Hoten : String[20];
Tuoi : Integer;
DiemTB : real;
End;
VAR HS : HocSinh;

IL. XUAT NHAP DU LIEU KIEU RECORD
Khéng thé diing cdc tha tuc xudt/nhdp, cdc phép todn so sdnh déi véi cdc bién
kiéu record ma chi cé thé stt dung thong qua tling trudng cta bién record dé.

2.1. Truy nhdp truc ti€p: TénbiénRecord.Field
2.2. SU dung cau 1énh WITH
WITH TénbiénRecord DO
BEGIN
Xu ly Field1;
Xu ly Field2;

XU 1y FieldN;
END;

2.3. Gan bi€n Record: Ta c6 th€ gan 2 bién Record cling ki€u v&i nhau.
BAI TAP MAU
Bai tap 7.1: Viét chuong trinh thuc hién phép cOng 2 s6 phrc.

Uses Crt;
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Type Complex= Record

a,b:Real;
End,;
Var cl,c2,c3:Complex;
dau:string;
Begin

Writeln(*Nhap so phuc c1.);
Write(‘Phan thuc a = *); ReadIn(cl.a);
Write(‘Phan ao b =*); ReadIn(c1.b);

Writeln(*Nhap so phuc c2:);
Write(‘Phan thuc a = *); ReadIn(c2.a);
Write(‘Phan ao b =*); ReadIn(c2.b);

{Tinh téng 2 s6 phlc}
c3d.a:=cl.a+c2.a;
c3.b:=cl.b+c2.b;

{In két quad ra man hinh}
Writeln(“Tong cua 2 so phuc:’);
If c1.b>=0 Then dau:="+i" else dau:="-I’;
Writeln('cl = ¢, ¢1.a:0:2, dau, abs(c1.b):0:2); {S6 phurc c1}
If c2.b>=0 Then dau:="+i" else dau:="-I’;
Writeln(‘c2 = ¢, c2.a:0:2, dau, abs(c2.b):0:2); {S6 phurc c2}
Writeln(‘La so phuc:’);
If c3.b>=0 Then dau:="+i" else dau:="-I’;
Writeln(‘'c3 = ¢, ¢3.a:0:2, dau, abs(c3.b):0:2); {S6 phurc c3}
ReadIn;
End.

Bai tap 7.2: Viét chuong trinh quan 1y di€m thi TGOt nghiép cUa sinh vién vGi 2 mon
thi: CO s@ va chuyén nganh. NOi dung cong viéc quan Iy bao gOm:

+ Nhép di€m cho tUng sinh vién.

* In danh sach sinh vién ra man hinh.

« Thong ké s6 lugng sinh vién thi dau.

e Inra man hinh hinh danh sach nh{ng sinh vién bi thi lai.

Uses Crt;
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Const Max=200;

Type SinhVien=Record
Hoten:string[30];
DiemCS,DiemCN:Byte;

End,

Var SV:ARRAY[1..Max] Of SinhVien;
n:Byte;
c:Char;

Procedure NhapDanhSach;
Var ch:Char;
Begin
Clrscr;
WritelIn((NHAP DANH SACH SINH VIEN');
n:=0;
Repeat
n:=n+1,
With SV[n] Do
Begin
Write('Ho ten: '); ReadIn(Hoten);
Write('Diem co so: '); ReadIn(DiemCS);
Write('Diem chuyen nganh: '); Readin(DiemCN);
End;
Writeln('Nhan phim bat ky de nhap tiep/Nhan <ESC> de ket thuc!’);
ch:=Readkey;
Until ch=#27;
End;

Procedure InDanhSach;
Var ch:Char;
I:Byte;
Begin
Clrscr;
Writeln('DIEM THI TOT NGHIEP SINH VIENY;
Writeln;
WRITELN('STT Ho ten Diem Coso Diem Chuyen nganh’);
Fori:=1 Ton do
With SV[i] Do
Begin
Writeln(i:3,".",Hoten:20,DiemCS:5,DiemCN:20);
End;
ch:=ReadKey;
End;

Procedure DanhSachSVThilai;
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Var ch:Char;
I:Byte;
Begin
Clrscr;
WritelIn('DANH SACH SINH VIEN THI LAIY);
Writeln;
WRITELN('STT Ho ten Diem Coso Diem Chuyen nganh’);
Fori:=1Tondo
With SV[i] Do
Begin
If (DiemCS<5)OR(DiemCN<5) Then
Writeln(i:3,".",Hoten:20,DiemCS:5,DiemCN:20);
End,;
ch:=ReadKey;
End,;

Procedure ThongKeSVThiDaui;
Var S,i:Byte;
ch:Char;
Begin
S:=0;
Fori:=1 Ton Do
If (SV[i].DiemCS>=5)AND(SVJ[i].DiemCN>=5) Then S:=S+1,
Writeln(*So sinh vien thi dau la: ',s);
ch:=Readkey;
End;

Begin
Repeat
Clrscr;
WriteIn(CHUONG TRINH QUAN LY DIEM THI TOT NGHIEP SINH VIENY);
Writeln('1. Nhap danh sach sinh vien');
Writeln(‘2. In danh sach sinh vien');
Writeln('3. Thong ke so sinh vien thi dau’);
Writeln('4. danh sach sinh vien thi lai’);
WriteIn('<ESC>: Thoat);
c:=Readkey;
Case c Of
'1": NhapDanhSach;
‘2" InDanhSach;
'3": ThongKeSVThiDau;
'4". DanhSachSVThilai;
End,;
Until c=#27,
End.
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Bai tap 7.3: Vi€t chuong trinh nhap vao n dinh clla mét da giac 16i S.
a/ Tinh dién tich cUa S biét:

1 n
dt(s):E | Zl (XiYi+1 B Xi+1Yi) |

trong do: (x;,y;) 1a toa d0 dinh th(r i cUa da giac S.

b/ Nhép vao thém mOt di€m P(x,y). Hay ki€m tra xem P nam trong hay ngoai da
giac S.
Y turong:

NOi P v6i cac dinh cla da gidc S thi ta dugc n tam giéc: Si= PPP..,, v6i P,.u=P;

Néu » di(S)) = dys)thipOs.
i=1

Uses Crt;
Type Toado=Record
X,y:integer;
end;
Mang=array[0..30] of Toado;

Var n:Byte,
A:Mang;
P:ToaDo;

Procedure NhapDinh(var n:Byte; Var P:Mang);
Var i:Byte;
Begin
Write('Nhap so dinh cua da giac n ="); readIn(n);
Fori:=1tondo
Begin
Write('P[',i,"].x = ");readIn(P[i].x);
Write('P[,i,].y = ");readIn(P[i].y);
End,;
End;

Function DienTichDaGiac(n:Byte;P:Mang):real;
Var i,j:integer;
s:real;
Begin
s:=0;
foriz=1tondo
begin
if i=n then j:=1 else j:=i+1;
s:=s+((P[i].x*P[].y-P[]-x*P[i].y));
end,
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DienTichDaGiac:=abs(s)/2;
end;

Function DienTichTamGiac(A,B,C:ToaDo):real;

Begin
DienTichTamGiac:=abs(A.x*B.y-B.x*A.y+B.x*C.y-C.x*B.y+C.x*A.y-A.x*C.y)/2;

End,

Function KiemTra(PP:ToaDo;n:Byte;P:Mang):Boolean;
Var i,j:integer;
s:real;
begin
s:=0;
Fori:=1tondo
begin
if i=n then j:=1 else j:=i+1;
s:=s+DienTichTamGiac(PP,PJi],P[j]);
end;
If round(s)=round(DienTichDaGiac(n,P)) then KiemTra:=true
else KiemTra:=false;

end;

Begin
NhapDinh(n,A);
Writeln('S=",DienTichDaGiac(n,A):0:2);
ReadIn;

Writeln('Nhap diem P:");
Write('P.x = ");readIn(P.x);
Write('P.y = ");readIn(P.y);
If KiemTra(P,n,A) Then Writeln('Diem P nam trong da giac S.")
Else WriteIn('Diem P nam ngoai da giac S.");
ReadIn;
End.

BAI TAP TU GIAI
Bai tap 7.4: Viét chuong trinh nhan hai s6 phUc c1, c2.

Bai tap 7.5: Vi€t chuong trinh qudn 1y di€m thi hoc phan cUa sinh vién bao gdm cac
trudng sau: HO tén, Pi€m Tin, Diém ngoai ng(t, Pi€m trung binh, X&p loai. Thuc
hién cac cong viéc sau:

a/ Nhap vao danh sich sinh vién clla mot 16p (khong qua 30 ngudi), bao gbm: HO
tén, Diém Tin, Piém Ngoai ng(t. Tinh Pi€m trung binh va X&p loai cho tUng sinh
vién.

b/ In ra man hinh danh sach sinh vién cUa 18p d6 theo dang sau:
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Ho tén Piém Tin | Piém Ngoai | Pi€m T.Binh | X&p loai
ngu
Tran Vin An 8 9 8.5 Gidi
Lé Thi Béo 7 5 6.0 T.Binh

¢/ In ra man hinh danh sach nhiing sinh vién phai thi 1ai (n@ mOt trong hai mon).

d/ In ra danh sach nh(ng sinh vién x€p loai Gioi.

e/ Tim va in ra man hinh nhiing sinh vién c6 di€m trung binh cao nhat 16p.

f/ Sap x€p lai danh sach sinh vién theo th( tu Alphabet.

g/ Sap x€p lai danh sé4ch sinh vién theo th(r tu’ gidm dan cla di€ém trung binh.

h/ Viét chlrc ning tra cfu theo tén khong day dU cUa sinh vién. Vi du: Khi nhap
vao tén Phuong thi chuong trinh sé tim va in ra man hinh théng tin day dU cUa nhiing
sinh vién c6 tén Phuong (chang han nhu: Pham Anh Phuong, Do Ngoc Phuong,
Nguyen Nam Phuong...).

Bai tap 7.6: Viét chuong trinh quan 1y sach & thu vién gOm céc trudng sau: Ma sO
sach, Nhan d€, Tén Tac gid, Nha Xuat ban, Ndm xudt ban.

a/ Nhap vao kho sach cUa thu vién (gbm tat cd cac truong).

b/ In ra man hinh tat cd cac cudn sach cé trong thu' vién.

¢/ Tim mOt culn sach c6 ma s6 dugc nhap vao tU ban phim. Néu tim thdy thi in ra
man hinh thong tin ddy dU cla cudn sach do6, ngugc 1ai thi thong bao khong tim thay.

¢/ Tim va in ra man hinh tat ca cac cudn sach c6 cling tac gid dugc nhap vao tU ban
phim.

d/ Loc ra cac cuOn sach dugc xudt ban trong cling mOt nim nao do.

e/ Tim va in ra man hinh cac cudn sach ma nhan dé c6 ch(a tUr bat ky dugc nhap
vao tU ban phim.
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. Chuong 8
DU LIEU KIEU FILE

I. KHAI BAO
Type <Tén ki€u File> = File of <Ki€u phan t(r>;
Var <Tén bién File> : <Tén kiéu File>;

hodc khai bao truc ti€p:
Var  <Tén bién File> : File of <Ki€u phan t(r>;

Vi du:
Type SanPham = File of Record
Ten: String[20];
SoHieu: Byte;
End;
Var f,g: SanPham;
hodc khai béo truc ti€p:
Var f,g: File of Record
Ten: String[20];
SoHieu: Byte;
End;

Chil y:
« Pascal theo ddi cac thao tac truy nhap thong qua con trd file. M6i khi mOt phan

t0f ndo d6 dugc ghi vao hay doc tU file, con wré cUa file ndy dugc tu dOng

chuy€n dén phan t( ti€p theo.

 Céac bién kiéu file khdng dugc phép c6 mat trong phép gan hodc trong céc bi€u
thirc.

II. CAC THU TUC VA HAM CHUAN
2.1. Cac thll tuc chuén
2.1.1. Gdn ten file

Cu phap: Assign(F, Filename);

ChUrc nang: Gan mot file trén dia c6 tén 1a Filename cho bién file F, moi truy xudt
trén file cu th€ dugc thuc hién théng qua bién file nay.
Chii y:

Filename bao gbm cd tén 6 dia va duOng dan néu file khong nam trong 6 dia, thu
muc hién thoi.

2.1.2. MO file moi

Cu phap: Rewrite(F);

ChUrc ning: Tao file mdi c6 tén da gan cho bién file F. N€u file di c6 trén dia thi
moi dit liéu trén d6 sé bj xo4 va con tro file tré G vi tri dau tién cUa file.

2.1.3. MO file dd cé trén dia
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Cu phap: Reset(F); ] ]
Chlc ning: MG file c6 tén da gan cho bién file F. Né&u file chua c6 trén dia thi
chuong trinh sé dung vi gdp 10i xudt/nhap.

Chii y: Ki€m tra khi mé@ file
{$I+}: MG viéc ki€m tra. Khi gdp 16i Vao/ra chuong trinh sé€ bao 16i va ding lai
{$I-}: Khong ki€m tra Vao/ra, chuong trinh khéng dUng 1ai nhung treo cac th( tuc
Vao/ra khac cho dén khi ham IOresult (ham chudn clla PASCAL). Ham trd vé gia tri
true néu viéc ma file xay ra tot dep.
Vi du:
Procedure MoFile;
Var ok:Boolean;

St:String;

F:Text;
Begin

Repeat

Write(‘Nhap tén tép: );readin(st);

Assign(F,st);

{$I-} (*Chuyén viéc kiém tra vao ra cho ngudi ding*)

Reset(F);

Ok:=IOResult;

{$1+}

if not OK then writeln(‘'Khéng ma dugc °);

Until OK;

End;

2.1.4. Poc dir liéu tr file

Cu phap: Read(F, x); )

ChUc ning: Doc mét phan tUr dit liéu tU file F & vi tri con trd file va gan cho céc
bién x.

2.1.5. Ghi dit liéu Ién file
Cu phap: Write(F, Value);
ChUc ning: Ghi gia tri Value vao file F tai vi tri hién thOi cUa con w0 file.

2.1.6. Di chuyén con tré file

Cu phap: Seek(F, n); ] \ ) ‘

ChUc ning: Di chuyén con tr0 file dén phan tU th( n (phan t dau tién c6 th( tu 1a
0).

2.1.7. bong file
Cu phap: Close(F); ]
ChUrc ning: Cap nhat moi sUa dOi trén file F va két thiic moi thao tac trén file nay.

2.1.8. Xod file
Cu phap: Erase(F);
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ChUrc ning: Xoa file trén dia c6 tén gdn da dugc gan cho bién file F (file can xo4 1a
file dang dong).

2.1.9. P6i tén file
Cu phap: Rename(F, NewFile);
ChUrc ning: DGi tén cla file dang gan cho bién file F thanh tén file m&i 1a NewFile.

2.2. Cac ham chua@n
2.2.1. Ham tr@ vé vi tri con tro file
Cu phap: Filepos(F);
Chii y: Con tré & dau file tuong Ung vi tri 0.

2.2.2. Ham kiém tra cu@i file

Cu phap: EOF(F);

ChUrc nang: Ham trd v€ gia tri True néu con tro file dang & cudi file, ngugc lai
ham trd vé gia tri False.

2.2.3. Ham tra vé kich thuéc cua file
Cu phap: FileSize(F); ) )
ChUc nang: Ham trd vé s lurong phdn tir c6 trong file.

I1L. FILE VAN BAN (TEXT FILE)

Thanh phan co ban 14 ky tu, song c6 thé dugc cdu tric thanh cc dong, moi dong
dugc két thic bdi CR va LF, CR ¢6 md ASCII 1a 13 va LF ¢6 ma 10. Cudi file sé c6
dau két thiic file Ctrl-Z c6 ma 1a 26.

Do cac dong c6 dd dai thay dGi nén khéng tinh trudc dugc vi tri cla mOt dong
trong file. Vi vy file dang Text chi c6 th€ déoc xUr Iy mOt cach tudn tU.

3.1. Khai bao )
Var <Tén bién file>: Text;

3.2. Cac thu tuc va ham chi tac dOng trén file dang text
3.2.1. Thu tuc Append
Cu phap: Append(F);
ChUrc ning: M3 file da tOn tai d€ bd sung noi dung vao cudi file.

3.2.2. Thu tuc Readin

Cu phap: ReadIn(F,x);

ChUrc nang: Poc mOt dong tU vi tri con trd file va gan cho bi€n x. Thuc hién xong,
con trd file s& chuyén vé dau dong ti€p theo. Bi€n x c6 th€ nhan cac ki€u: Char,
String hodc ki€u s0.

3.2.3. Thu tuc Writeln

Cu phap: Writeln(F, x);

ChUrc nang: Ghi gié tri x vao file & vi trf con tr0 file. K&t thic thU tuc, con trd file
sé& chuyén vé dau dong sau.
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Chay:

May in dugc xem la mot file dang text, va bi€n dugc md san trong Unit Printer cho
file nay 1a LST. Vi vay d€ in mdt dong St ra may in ta c6 th€ dung 1énh
Writeln(LST,St).

3.2.4. Thu tuc Flush

Cu phap: Flush(F);

ChUc nang: Cap nhat ndi dung cUa file c6 tén gan cho bién file F ma khong can
dung th( tuc Close va van c6 thé thao tac trén file.

3.2.5. Thu tuc SetTextBuf

Cu phap: SetTextBuf(F, x);

ChUrc ning: Thay d6i viing nhé dém danh cho file dang text v&i kich thude cho bdi
bi€n x. Mac dinh viing nh& ndy 1a 128 byte.
Cha y:

ThU tuc nay phai dugc goi trudc cac thl tuc ma file: Reset, Rewrite, Append.

3.2.6. Ham EOLn

Cu phap: EOLn(F);

ChUrc nang: Ham trd v€ gid tri True néu con trd dang G cudi mOt dong, ngudc lai
ham trd vé gia tri False.

Chii y:
 Céc thU tuc va ham khéng st dung dugc doi vdi file dang text: Seek, FilePos,
FileSize.
* Sau day la céc thao tic co ban khi xudt nhap file:

Ghi dit liéu vao file Poc dit liéu tu file
ASSIGN(f,FileName); ASSIGN(f,FileName);
REWRITE(f); RESET(f);

WRITE(f,value); While Not EOF(f) Do
Begin
CLOSE(); READ(f,x);
End;
CLOSE(f);

IV. FILE KHONG PINH KIEU (FILE VAT LY)
4.1. Khai niém

File khong dinh ki€u la file khong xac dinh ki€u clla moOi thanh phén trong file, ma
dugc hi€u 1a mot day byte, m6i phan t(r c6 kich thudc k byte, quy dinh béi ngudi 1ap
trinh. File khong dinh ki€u tuong hgp v4i moi kiéu file.

4.2. Khai bao
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Var <Tén bi€n File>: File;

4.3. Cac thU tuc va ham c6 th€ thao tac trén file khong dinh ki€u
4.3.1. MO file

MO file chua c6 trén dia: Rewrite(F, k);

MO file dd c6 trén dia: Reset(F, k);

Gia tri k mo ta sO luong byte sé dugc doc ghi trong mot thao tac. Kich thudc cla
file phdi 1a bbi sO cla k.

4.3.2. Xuat/ nhap dit liéu
Cu phap: BlockRead(F, x, n [,Kql);
BlockWrite(F, x, n [,Kql);
ChUtc nang:
-Poc/ Ghi n “ban ghi”. M6i “ban ghi” dugc hi€u 1a mOt phéan tir k byte.
- x chfa nOi dung doc/ghi
- Kq 1a sO luong”ban ghi” dugc thuc hién.

Chuay:
File khong dinh ki€u thudng dugc dung trong cc thao tac sao chép vai tOc dO cao.

BAI TAP MAU

Bai tap 8.1: Tao mot file SINHVIEN.DAT d€ Iuu thong tin cla mOt 18p sinh vién.
MOi sinh vién can nhiing théng tin sau: HO tén, Ngay sinh, Qué quan, Pi€ém trung
binh, X&p loai (trudng x€p loai do chuong trinh tu tinh 1dy dua vao di€ém trung binh
nhu sau: n€u di€m trung binh < 5 thi x€p loai ‘D’, néu 5 <= di€m trung binh < 6.5 thi
x€p loai ‘C’, n€u 6.5 <= di€m trung binh < 8 thi x€p loai ‘B’, trudGng hgp con lai x€p
loai ‘A).

Program Vi_du_1;
Type
St20 = String[20];
St10 = String[10];
SinhVien = record
Hoten: St20;
Ngaysinh,Quequan: St10;
DiemTb: real;
Xeploai: Char;
end;
Var
f: File of SinhVien;
filename:String;
Sv: sinhvien;
Bhoten:st20;
i:word;
Begin
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write('Nhap ten file: );
readin(filename);
assign(f,filename);
rewrite(f);
i=1;
repeat
writeln('Nhap thong tin cua cac sinh vien’);
writeln('Thong tin cua sinh vien thu ', i);
write('Ho ten: ');
readIn(Bhoten);
if Bhoten <> " then
begin
sv.hoten:= Bhoten;
write('Ngay sinh (dd/mm/yyyy): ");
readin(sv.ngaysinh);
write('Quequan: ");
readin(sv.quequan);
write('Diem trung binh: *);
readIn(sv.diemtb);
if sv.diemtb<5 then
sv.xeploai:='D'
else
if sv.diemtb<6.5 then
sv.xeploai:='C'
else
if sv.diemtb<8 then
sv.xeploai:='B'
else
sv.xeploai:='A’;
write(f,sv);
end,
inc(i);
until Bhoten =",
close(f);
end.

Bai tap 8.2: In toan b0 ndi dung cUa file SINHVIEN.DAT ra man hinh, n€u cé, nguogc
lai thi thong bao “File khong ton tai”.

Program Vi_du_2;
Type
St20 = String[20];
St10 = String[10];
SinhVien = record
Hoten: St20;
Ngaysinh,Quequan: St10;
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DiemThb: real;
Xeploai: Char;
end,
Var
f: File of SinhVien;
Sv: sinhvien;
Bhoten:st20;
i:word,;
Begin
assign(f,'Sinhvien.dat");
{$I-}
reset(f);
{$1+}
if IOResult <> 0 then
Begin
writeln('File khong ton tai’);
exit;
End;
writeln(#32:10, 'DANH SACH SINH VIENY);
writeln(#32:6,'HO TEN'#32:8,'NGAY SINH'#32:4,'"QUE QUAN DTB");
while not eof(f) do
begin
read(f,sv);
with sv do
writeln(hoten,#32:20,length(hoten),ngaysinh,#32:2,quequan,#32:10-
length(quequan),Diemtb:5:2);
end,;
close(f);
readin;
End.

Bai tap 8.3: In danh sich tat cd sinh vién c6 thong tin Iuu trong file SINHVIEN.DAT
x€p loai kha (‘B’) trd 1én.

Program Vi_du_3;
Type
St20 = String[20];
St10 = String[10];
SinhVien = record
Hoten: St20;
Ngaysinh,Quequan: St10;
DiemTb: real;
Xeploai: Char;
end;
Var
f: File of SinhVien;
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filename:String;
Sv: sinhvien;
Bhoten:st20;
n:word;
Begin
assign(f,'sinhvien.dat’);
{$I-}
reset(f);
{$1+}
if IOResult <>0 then
begin
writeln('File khong ton tai’);
exit;
end,;
n:=0;
writeln('Danh sach sinh vien dat loai kha tro len’);
while not Eof(f) do

begin
read(f,sv);
with sv do
if xeploai <= 'B' then { (xeploai = ‘B") or (xeploai = ‘A’) }
begin
writeln(hoten,ngaysinh,quequan,diemtb);
inc(n);
end,;
end;
close(f);
writeln('Danh sach nay gom ',n,’ sinh vien’);
readin;

end.

Bai tap 8.4: Thong tin vé di€ém cUa sinh vién c6 ho tén 1a Bhoten, ngdy sinh 1a Bngay
va qué quan 1a Bquequan bj sai 1éch. Hay s(fa diém va x€p loai cUa sinh vién nay véi
d{r 1iéu nhap tur ban phim.

Program Vi_du_4;
Type
St20 = String[20];
St10 = String[10];
SinhVien = record
Hoten: St20;
Ngaysinh,Quequan: St10;
DiemTb: real;
Xeploai: Char;
end,
Var
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f: File of SinhVien;
filename:String;
Sv: sinhvien;
Bhoten:st20;
Bngaysinh,Bquequan:St10;
Begin
assign(f,'sinhvien.dat’);
{$I-}
reset(f);
{$1+}
if IOResult <>0 then
begin
writeln('File khong ton tai');
exit;
end,
write(‘"Ho ten sinh vien: ");
readin(bhoten);
write(‘'Ngay sinh: *);
readin(Bngaysinh);
write('Que quan: ");
readin(bquequan);
while not Eof(f) do
begin
read(f,sv);
with sv do
if (hoten=bhoten) and ((ngaysinh=bngaysinh) and
(quequan=bguequan)) then
begin
write('Nhap dtb can sua: ');
readin(diemtb);
if diemtb <5 then
xeploai:="D’
else
if diemtb <6.5 then
xeploai:="'C'
else
if diemtb <8 then
xeploai:='B'
else
xeploai:="A’;
n:=filepos(f);
seek(f,n-1);
write(f,sv);
exit;
end,
end;

82



Gido trinh bai tap Pascal

Close(f);
readin;
End.

Bai tap 8.5: In ra man hinh toan b6 ndi dung clla mOt file van ban, tén file dugc dugc
nhap tU ban phim khi thuc hién chuong trinh.

Program Vidu_5;
Var
f: Text;
filename,St: String;
Begin
write(‘Nhap ten file: *);
readin(filename);
assign(f,filename);
{$I-}
reaset(f);
{$1+}
if IOResult <> 0 then
begin
writeln(‘File khong ton tai’);
halt;
end;
writeln(‘Noi dung cua file ‘,filename)
while not Eof(f) do
begin
readin(f,st);
writeln(st);
end;
close(f);
readin;
End.

Bai tap 8.6: PEm s6 dong, sO ky tu trang xudt hién trong mot file van ban da c6 trén
dia, tén file dugc nhap tU ban phim khi chay chuong trinh.

Program Vidu_6;

Var
f: Text;
filename,St: String;
NLines,NStr: word,;
I: byte;

Begin
write(‘Nhap ten file: *);
readin(filename);
assign(f,filename);
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reaset(f);
NBI:=0;
NStr:=0;
while not Eof(f) do
begin
readin(f,st);
inc(NStr);
for i:= 1 to length(St) do
if St[i] = #32 then
inc(NBI);
end,
Close(f);
writeln(*So dong : ‘,NStr);
writeln(*So ky tu trang: *, NBI)
readin;
End.

Bai tap 8.7: Sao chép ndi dung cUa file SINHVIEN.DAT vao file van ban
SINHVIEN.TXT sao cho mOi sinh vién luu trong m&t dong.

Program Vidu_7;
Type
St20 = String[20];
St10 = String[10];
SinhVien = record
Hoten: St20;
Ngaysinh,Quequan: St10;
DiemTb: real;
Xeploai: Char;
end;
Var
f: File of SinhVien;
g:Text;
St:String;
Sv: sinhvien;
Bdiem: String[5];
Begin
assign(f,'sinhvien.dat");
{$1-}
reset(f);
{$1+}
if IOResult <>0 then
begin
writeln('File khong ton tai');
exit;
end;
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rewrite(g);
while not Eof(f) do
begin
read(f, Sv);
with Sv do
begin
Str(diemtb,bdiem:5:2);
St:= hoten+#32+ngaysinh+#32+quequan+#32+Bdiem;
writeln(g,St);
end;
end,
Close(f);
Close(g);
readin;
End.

Bai tap 8.8: MOt ma tran mxn sO thuc dugc chla trong mot file van ban co tén
MT.INP gbm: dong dau ch(ra hai s6 m, n; m dong ti€p theo 1an lugt chlta m hang cla
ma tran. Hay viét chuong trinh doc dit 1iéu tUr file MT.INP, tinh tOng cUa tUng hang
ma tran va ghi lén file vin bdn c6 tén KQ.OUT trong d6, dong dau ch(fa s6 m, dong
th( hai ch(fa m tGng cla m hang (m,n<=200).

MT.INP U KQ.OUT

54 5

38-15 154 8 12 12

57-80

4-316

24-17

368-5

Program Vidu_8;

Var
f,g: Text;
S:array[byte] of real;
m,n,i,j: byte;

Begin
assign(f, MT.INP);
reset(f);
readIn(f,m,n);
fillchar(S,m,0);
fori:=1tomdo
begin
forj:=1tondo
begin
read(f,x);
S[i]:=S[i]+x;
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end,
readin(f);
end,
close(f);
assign(g,’KQ.0OUT);
rewrite(g);
writeln(g,m);
fori:=1tomdo
write(g,S[i]:0:2,#32);
close(g);
End.

Chii y-
 Chuong trinh trén khong ki€m tra sy tOn tai cUa file ‘MT.INP’, néu can c6
th€ ki€m tra tuong tU cac vi du trén.
« TOng cla mOi hang dugc luu trong mang mot chiéu S (phén tUr S[i] luu
tOng cla hang i)

Bai tap 8.9: Cho 3 ma tran sO nguyén A = (aj)mm, B = (bjnxp, C = (Cua)px, dUGC chlra
trong file MATRIX.INP gOm dong dau ch(fa 4 s6 m, n, p, q. m+n+p dong t1ep theo
1an lugt chlfa m hang ma tran A, n hang ma tran B va p hang ma tran C. Viét chuong
trinh doc dit liéu tU file MATRIX.INP va tinh ma tran tich D = AxBxC r0i ghi 1én file
vin ban c6 tén MATRIX.OUT trong d6: Dong dau chtfa m, g; m dong ti€p theo chfa
m hang cUa ma tran D.

Program Vidu_9;

Var
f,g: Text;
A, B, C, D:array[1..100,1..100] of integer;
m,n,p,q,i,j,k,L,r,s: byte;

Begin
assign(f, MATRIX.INP’);
reset(f);
readIn(f,m,n,p,q);
fillchar(D,mxq,0);
fori:=1tomdo
begin
for j:=1tondo read(f,Alij]);
readin(f);
end;
forj;j=1tondo
begin
for k:=1 to p do read(f,BJ[j,k]);
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readin(f);
end;
fork:=1topdo
begin
for I:=1 to q do read(f,C[k,I]);
readin(f);
end,
close(f);
assign(g,MATRIX.OUT);
rewrite(g);

writeln(g,m,#32,q);
fori:=1tomdo

begin
forl:=1toqgdo
begin
forj;j=1tondo
for k:=1top do
DIi,l] := D[i,1] + A[i,j]*B[j,k]*C[k,I];
write(g,D[i,l], #32);
end;
writeln(g);
end;
close(Q);
readin;

End.
Chti y: Cong thufc tinh gié tri cUa cac phan t0 ma tran D = (dj)mxq NhU sau:

Bai tap 8.10: M6t ma trédn mxn sO thuc dugc ch(a trong mot file vin ban c6 tén
DULIEU.INP gOm: dong dau ch(fa hai s6 m, n; m dong ti€p theo lan lugt ch(fa m
hang clla ma tran. Hay viét chuong trinh doc d{f liéu tU file DULIEU.INP, cho biét
cac hang cUa ma trén c6 tOng phan tU trén hang d6 16n nhat. K&t qua ghi lén file vin
ban c6 tén DULIEU.OUT , trong d6 dong dau chifa gia tri 1én nhat cla tGng cac phan
t(r trén mOt hang, dong th(r hai chlfa chi s6 c4c hang dat gia tri tGng 16n nhét d6
(m,n<=100).

Chang han

DULIEU.INP [0 DULIEU.OUT

65 34

368122 256

756106

82451

35613

1012318

88891

Program Vi_du_10;

87



Gido trinh bai tap Pascal

Var
f,g: Text;
S:array[1..100] of real;
T: Set of byte;
GTMax: real;
m,n,i,j: byte;
Begin
assign(f, DULIEU.INP);
reset(f);
readIn(f,m,n);
fillchar(S,m,0);
fori:=1tomdo
begin
S:=0;
forj;:=1tondo
begin
read(f,x);
S[i]:=S[i]+x;
end,
readin(f);
end,
close(f);
T:=[1];
GTMax:=S[1];
fori:=2tomdo
if S[i] > GtMax then
begin
T:=[if;
GtMax:= SJi];
end
else
if S[i] = GTMax then
T:= T+[i];
assign(g,DULIEU.OUT);
rewrite(Q);
writeln(g,GTMax:0:2);
for i:=1to 100 do
ifiin T then
write(g,i,#32);
readin;
End.

Chi y-
« Chuong trinh trén ding mang S d€ luu tOng gia tri cac phan t( trén mOi hang. Cu
thé, S[i] 1a tOng gia tri c4c phan tU trén hang th( i cUa ma tran da cho.
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e Tap T, GTMax lan luot 1a tap chta cac chi sO cac hang va gia tri 16n nhat cla
cac phan tU trén moi hang tai thoi di€ém dang xét. Xuat phat ta xem hang th(r nhat
c6 tOng gia tri 16n nhat. Khi xét hang th(i c6 cac trudng hop sau:

- S[i] > GTMax: S[i] mdi la tOng 16n nhat va lic nay chi c6 hang i dat duoc
gia tri nay

- S[i] = GTMax: c6 thém hang i dat gi4 tri lon nhat.

- S[i] < GTMax: khong c6 gi thay doi

Bai tap 8.11: Viét chuong trinh sao chép ndi dung clla mot file cho trudc vao file
khéc, tén cUa file ngudn va file dich dugc nhap tU ban phim khi chay chuong trinh.

Program Sao_chep_File;
const
bufsize = 200;
var
f,g: file;
File_nguon, file_dich: String;
Buf: array[1..63000] of Byte;
No_read, Temp: integer;
Begin
write(‘Nhap ten file nguon: *);
readIn(file_nguon);
assign(f,file_nguon);
reset(f);
write(‘Nhap ten file dich: );
readin(file_dich);
assign(g.file_dich);
rewrite(g);
Temp:= filesize(f);
while Temp > 0 do
begin
if bufsize < =Temp then
No_read:= bufsize
else
No_read:= Temp;
BlockRead((f, Buf, No_read);
BlockWrite(g,Buf, No_Read);
Temp:=Temp — No_read,;
end;
close(g);
End.

BAI TAP TU GIAI

Bai tap 8.12: Viét chuong trinh dGi tén mot file da c6 trén dia.
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Goiy:
Dung thU tuc Rename.

Bai tap 8.13: Viét chuong trinh x6a mot file c6 trén dia.
Goiy:
Dung thu tuc Erase.

Bai tap 8.14: Viét chuong trinh ndi 2 file vin ban da c6 trén dia thanh mot file th(r 3
v0i tén file dugc nhap vao tU ban phim.
Goiy:

- M4 file 1 va file 2 d€ doc d(r liéu, md file 3 d€ ghi d{F liéu.

- Lan luot doc tUng phan t( trong file 1 va 2 luu vao file 3.

- Pong cd ba file lai.

Bai tap 8.15: Vi€t chuong trinh thuc hién cac cong viéc sau:
1. Taora 2 file s6 nguyén va sdp x€p ching theo th(¥ tu ting dan.
2. Hay noi 2 file d6 lai v4i nhau thanh file th( 3 sao cho file m&i van c6 thir tu
tang dan.
Goiy:
Xem gidi thudt & bai tap 5.15.

Bai tap 8.16: Cho da thUc P(x) = ap + a;X + ax* + ... + a,x"
Trong d6 n 1a bac cla da thlc va ay, ay, ... , a, 1a cdc hé s cla da thlc dugc luu
trong mOt file van ban v4i qui udc sau:
- Dong dau cUa file vin ban ch(ra bac cla da thitc va gi tri cla x.
- Dong ti€p theo chita cac hé s6 cUa da thc.
Vidu: P(x) =3 + 2x - 5x* + 4x° , x = 2.5 s& dugc luu trong file van ban nhu sau:
3 25
32-54
Viét chuong trinh doc file vin ban trén d€ 18y cac sO liéu r0i tinh gia tri cUa da
thiec.
Goiy:
- TG chltc mang dé€ luu da thirc.
- Viét thU tuc d€ doc file text luu vao mang.
- Tham khdo bai tap 5.8.

Bai tap 8.17: Viét chuong trinh d€m s tU c6 trong mOt file vin ban.
Goiy:
- Viét ham COUNT d€ dém s0 tUr cUa 1 dong.
- boc ting dong cUa file van ban, ding ham COUNT d€ cOng don vao bién dem.

Bai tap 8.18: Tai mOt clta hang, ngudi ta quan ly cac hoat dOng MUA/BAN trong

nam bang ciing mOt loai hoa don. Moi hoa don 1a m6t ban ghi gbm cac trudng:
SoHoadon (s6 ho4 don); Thang (thdng mua/ban); Mahang (ma hang mua/ban);
Loai (nhan mOt trong hai gia tri ‘M’(mua) hodac ‘B’ (ban)

90



Gido trinh bai tap Pascal

Nhu vay cin c( vao trudng Loai ta bi€t d6 1a hod don mua hay hod don ban. Viét
chuong trinh cho phép nhap vao mot diy cic hod don va luu vao file ¢ tén
Hoadon.dat, qua trinh nhap dUng khi SoHoadon = 0. Tinh sO du trong thang n (n dugc
nhap tUr ban phim khi thuc hién chuong trinh) . Biét rang s& du trong mOt thang
dugc tinh theo cong thuc:

SO du = TOng ban - TOng mua,
trong d6 tOng béan, tOng mua 1an 1ugt 1a tng sO ti€n ban, mua trong thdng dé.

Yéu cau:
 Khi nhap chi y ki€m tra d€ Loai chi nhan moOt trong hai gi4 tri ‘M’ hodc ‘B’ va
thang chi nhan gia tri t&r 1 dén 12.
« Khong dugc s dung mang.
Huéng dén: Khai béo file luu cac hod don, moi hoa don 1a mOt ban ghi nhu sau
Type
Hoadon = record
SoHoadon: word;
Thang: byte;
Mahang: string[5];
Loai: char;
end;
Var
f: file of hoadon;

Bai tap 8.19: Ngudi ta quan 1y cac dau sach cla mot thu vién bang m6t ban ghi
gOm c6 cac trudng: Masach, Tensach, Tentacgia, Nhaxb (nha xuat ban), Namxb (nim
xuat ban), SoLuong. Viét chuong trinh cho phép thuc hién cac thao tac sau:
a. Nhap vao cic dau sach c6 trong thu vién va luu vao file cé tén Sach.dat, qua
trinh nhap dUng khi ma sach dua vao 1a mOt xau rOng.
b. Duyé€t va in ra tén cac quyén sach dugc xudt ban sau nim m (m dugc nhap tU
ban phim khi thuc hién chuong trinh).
c. BO sung sach vao thu vién theo yéu cau: néu sach di c6 thi chi ting sO luong
sach b6 sung, ngugc lai thém mot dau sach mdi vao file.

@)
=
1L

Khong dugc s dung mang
Khi nhap chi ¥ ki€m tra d€ nim xudt ban <= ndm hién tai
- Sau khi in ra danh sach cac dau sach xudt ban sau nim m, cho biét thém danh
sach d6 c6 bao nhiéu dau sach tat ca.

Huéng dén: Khai bao thu vién 1a moOt file cac dau sach, moi dau sach 1a mOt ban ghi
nhU sau
Type

St5 = String[5];

St20 = String[20];

Dausach = Record
Masach: St5,
Tensach, Tentacgia, Nhaxb: St20,
Namxb: word,
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SoLuong: byte;
end;
Var
f: file of DauSach;

Bai tap 8.20: Ngudi ta luu thong tin cdc can bo trong cO quan vao file c6 tén
CANBO.DAT, mOi can b0 1a mOt ban gh1 gOm cac truong: STT, Hoten, Ngaysmh
Diachi, HSLuong, HSPhucap, SoDT. Hay viét chuong trinh thuc hién c4c yéu cau sau:

a. Nhap danh sach can b6 va luu vao file, qua trinh nhap dung khi ho tén nhap
vao la xau rong va trudng STT chuong trinh tU gan.

b. Inra danh sach can b0 cé hé s6 luong nam trong khodng tlir x dény, x va y la
cac sO thuc dugc nhap tU ban phim khi thuc hién chuong trinh.

c. Sao chép thong tin cac can b0 6 tubi trén 50 vao mot file khéc.

d. Inbdng luong cla tat ca can b0 luu trong file CANBO.DAT ra man hinh gom
cac thong tin: STT, Hoten, HSLuong, Luong, trong d6 Luong dugc tinh theo
cong thUc Luong = (HSLuong+HSPhucap)*290000, d{r li€u in ra dinh dang
theo cOt. Cudi bang, in tOng luong cla toan cO quan.

e. Sao chép ndi dung cUa file CANBO.DAT vao file vin bdn CANBO.TXT, moi
can b0 tuong Ung mOt dong.

Huéng dén: Khai bao m0i can b6 1a m6t ban ghi nhu sau
Type
St10 = String[10];
St20 = String[20];
Canbo = Record
Hoten, Diachi: St20,
Ngaysinh: St10; {dd/mm/yyyy}
HSluong, HSPhucap: real;
SoDT: St10; {SO dién thoai }
end;
Var
f: file of Canbo;
 Khi nhap ngay sinh phai ki€m tra dinh dang theo yéu cau: dd/mm/yyyy
 TuGi clla mot can b0 dugc tinh bang nam hién tai trlr cho ndm sinh. Nam sinh 18y
tlr 4 ky tu cudi ciing cUa ngdy sinh va chuyén sang dang s0.

Bai tap 8.21: Viét chuong trinh nhap vao tén mot file vin ban. Kiém tra file nay c6
tOn tai trén dia khong? Néu c6, in nOi dung cUa file tUr dong th(t m dén dong th( n,
trong d6 m va n 1a hai s6 nguyén dudng bat ky dugc nhap tUr ban phim khi thuc hién
chuong trinh.

Huéng dén: M4 file bang thu tuc Reset, r6i chuy€n con trd vé dong tht m, doc va in
n dong (hodc cho dén hét file).

Bai tap 8.22:Gia sU trong mOt file van ban trén dia c¢6 tén 14 MATRIX. TXT ngu0di ta
da luu cac sO liéu vé mOt ma tran A cap mxn va moOt vector X n chiéu. Cach luu trr
nhu sau:

+ Dong dau tién ch(a hai sO m van
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 Dong th( hai chlfa vector X

« mdong ti€p theo 1an luot chlta m hang cla ma trén A

* Gilra cac s6 trong mOt dong cach nhau mOt ky tu trang

Viét chuong trinh tinh gia tri vector Y = AX va dua két qua ra man hinh dong thoi

1uu vao cubi file MATRIX.TXT (A va X dugc 1ay tU file MATRIX.TXT)

Yéu cau:

Chuong trinh phai thié€t 1ap cac thu tuc sau

e LayDulieu(A,X,m,n) thuc hién viéc doc dir liéu tur file MATRIX.TXT va géan cho
A, X, mn

+ TinhTich(A,X,m,n,Y) thuc hién viéc tinh vector Y

+ LuuKetqua(Y,m) thuc hién viéc in vector Y ra man hinh va luu vao cu0i file
MATRIX. TXT

 Thanh phan th( i clia vector Y dugc tinh theo cong thiic

il =3 Al j]=x]

Bai tap 8.23: Gia sU trong moOt file van ban trén dia co tén 1d DANHBA.TXT luu danh

ba dién thoai trong thanh pho. Cach luu nhu sau:

+ Dong dau luu hai s6 nguyén duong m va n, trong dé m 1a s& may dién thoai thubc
cO quan nha nudc, con n 1a sO may thuOc tu nhan.

* m dong tlep theo 1uu thong tin 1an lugt clla m may dién thoai thuc cO quan nha
nudc, moi dong ghi sO di€n thoai, mot ky tur trang va sau do la tén cO quan.

1 dong ti€p theo nifa luu thong tin 1&n luot cla n may dién thoai tu’ nhan, moi
dong ghi s6 dién thoai, mOt ky tu trdng va sau dé 1a ho tén chl dién thoai.

Viét chuong trinh doc d{r liéu tUr file DANHBA.TXT va in bang danh ba dién thoai

ra man hinh theo th( tu ting dan cUa chU may dién thoai, cdc may dién thoai thudc

cO quan nha nudc in trudc rdi dén cac mdy dié€n thoai tu nhan. Danh sch in ra theo 3

cOt, cOt 1 ghi sO dién thoai, cOt 2 ghi tén cO quan hodc tén chl may dién thoai, cOt 3

ghi loai la TN (tU nhan) hodc NN (nha nudc)

Yéu cau:

 Khai bdo ki€u ban ghi 1a MAYDT bao gOm 3 truOng: SoDt, TenChu, Loai

« Thiét 1&p th( tuc LayDulieu(A,k) d€ doc dif liéu tir file DANHBA.TXT va luu
vao mang A (mang cac MAYDT) véi k 1a sO phan tUf clla mang.

 Thiét 1ap thU tuc SAPXEP(A k) d€ sap x€p mobi nhém may dién thoai nha nudc,
tu nhan theo th(f tu ting dan cla tén chU mdy di€n thoai trong mang A.

« Thiét 14p thU tuc INKETQUA(A,k) d€ in ra man hinh danh ba dién thoai tr
mang A.

Bai tap 8.24: Cho mot file vin bdn c6 c6 tén 1a MATRIX.TXT vd&i n0i dung nhu sau:

« Dong dau tién cUa file chfa hai s6 nguyén duong m va n 1an lugt 1a s6 hang va s
cOt clla mOt ma tran cap mxn (m,n <=50).

* mdong ti€p theo mbi dong chita n s6 nguyén la gia trj cac phan tU clla mOi hang.

Hay viét chuong trinh thuc hién cac yéu cau sau:
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a. Viét thi tuc LAYDULIEU d€ doc dit liéu tUr file MATRIX.TXT va luu vao
mang hai chiéu A.

b. Viét ham MAXDONG(i:Byte): LonglInt trd v€ gi4 tri 1én nhat clla hang i.

c. Ghi céc gia tri 16n nhat clla moi hang vao cubi file MATRIX. TXT.

Bai tap 8.25: Vi€t chuong trinh tao ra hai tap tin luu cc sO ki€u word ma cac sO
trong mOi file dd dugc sap th(r tu ting dan. Hay tao tap tin m&i cha tat ca cac sO
clla 2 tap tin trén sao cho th( tu ting dan van dugc duy tri.

Chii y: Khong dugc dung mang.

Bai tap 8.26: Gia sU trong mOt file vin ban trén dia c6 tén 1a MT.DAT ngudi ta da 1uu
cac sO liéu vé hai ma trén A va B ciing cap mxn. Céch luu tr{f nhu sau:

« Dong dau tién ch(a hai s6 m van

m dong ti€p theo 1an 1ugt ch(fa m hang clla ma tran A

m dong ti€p theo n(ra 1an lugt chta m hang clla ma trédn B

Gilra cac sO trong mOt dong cach nhau mét ky tu trang

Vi€t chuong trinh tinh ma trén tong C = A + B va ghi két qud vao file MT.OUT véi
cau tric: dong dau ch(ra s6 m, m dong ti€p theo ch(fa ma hang clla ma tran C.

Bai tap 8.27: PE c6 thé sao chép céc file c6 kich thudc 16n 1én dia mém, ngudi ta chia
nhd file can chép thanh nhiéu file c6 kich thudc nhd hon, sau d6 néi céc file nay lai
bang 1énh copy. Hay viét chuong trinh sao chép mot file thanh hai file c6 kich thudc
bang nhau. Tén cUa tap tin ngudn va hai tap tin dich dugc nhap tr ban phim khi thuc
hién chuong trinh.

Hubéng dan: Khai béo cac file nguon va dich 1a céc file khéng dinh ki€u. Goi Temp la
mOt nlra kich thudc cUa file nguon, tinh bang byte. Thuc hién viéc sao chép tir byte
dau tién dén byte th(r Temp vao file dich th( nhat, sau d6 chép phan con lai cUa file
nguOn vao file dich th(r hai.
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Chugng 9
DU LIEU KIEU CON TRO
I. KHAI BAO
Type
<Tén ki€u con trd> = A <Ki€u cla bi€n dOng>;
Var

<Teén bién>:<Tén ki€u con tro>;

Vidu 1:
Type
TroNguyen : Ninteger;
Var
p, q: TroNguyen;

Sau khai bdo nay cac bi€n p va q 1 cac bién con trd c6 th€ trd dén cac bién dOng c6
ki€u integer. Chuong trinh sé cap phét 4 byte cho moi bién con trd. Con ving nh§
cUa cac bién dOng chua dugc cap phét.

Vidu 2:
Type
TroSv = A Sinhvien;
Sinhvien = Record
Hoten: String[20];

Diem: real;
Tiep: TroSv;
End;
Var
p: TroSv;

Trong vi du ndy, p 1a bién trd c6 th€ trd dén cac ban ghi c6 ki€u Sinhvien, trong
ban ghi nay lai ¢6 truOng Tiep 1a mOt bi€n rd c6 thé wd dén bi€n dOng khac cling c6
ki€u Sinhvien.

II. LAM VIEC VOI BIEN PONG
2.1. Cap phat viing nhé
Dung thu tuc New theo ct phép:
New(<bi€n tro>);

Phép gén gi(ta hai bi€n trd dugc thuc hién néu ching c6 cling ki€u. Sau phép géan
p:=q; cdc con tr® p va q ciing trd dén mt dia chi. Do d6 moi thay d6i ca p/ ciing lam
thay doi qA. Nhu Vay, can phan biét hai phép gan p:=q va p/:=g/. Ngoai ra, cac con
trd ciing ki€u c6 th€ dugc so sanh vGi nhau bang cac toan tlr quan hé =va <>,

Turbo Pascal ciing khai bao san mOt con trd khong tré tGi mOt bi€n dOng nao goi la
con tr@ Nil. Gi4 tri con trd Nil 1a tuong hdp vGi moi ki€u con trd. Nil c6 thé dugc
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gan cho bién con tr@ d€ chi ra rang con tré ay hién khong dugc st dung. Ching ta
cling c6 thé sUr dung Nil trong cc phép so sanh.

2.2. Gidi phong ving nhé

Dung thu tuc Dispose(p);

Trong d6 p 1a mOt bi€n con trd. Thu tuc Dispose cho phép tra lai bd nhG dOng da
dugc cap phat bédi thU tuc New.

II1. DANH SACH PONG
3.1. Khai niém

Chting ta da tUng 1am quen v&i ki€u mang, 1uu danh sich gém nhi€u thanh phan c6
cung k1eu MOi thanh phan 1a mOt bién tinh va sd lugng thanh phan cla danh sach la
cO dinh. O day chung ta dé Cap dén mot dang danh sach dbng theo nghla mOi thanh
phan 1a m6t bi€n dOng va s6 lugng thanh phan cla danh sach c6 thé thay d6i. Moi
bi€n dOng trong danh sach dugc goi 1a mot niit.

3.2. Khai bao
DE khai bao mOt danh sach dOng trudc hét ta khai bao ki€u clla mOi niit trong danh
sach.
Type <Tr6 ntit> = A <Nit>;
<Nut> = Record
Data: DataType;
Next: <Tr® Nut>;
End;
Var First: <Tr0 Nut>;
First 12 dia chi cUa nit dau tién trong danh sach, dua vao truOng Tiep cUa ntit ndy ta
bét dugc dia chi cla nit th( hai, c(r nhu vay ta biét dugc dia chi cUa tat cd cac nit
trong danh sach. Danh sach dang nay dugc goi 1a danh sach lién két don.

3.3. Cac thao tac thuong gap trén danh sach lién két don
Trong phan nay Chung ta gla thi€t rang mOi niit trong danh sach c6 hai trUdng trudng
Info (Iuu nQi dung cUa bi€n dOng) va trudng Next (Iuu dia chi cla niit ti€p theo). ta
c6 khai bao danh sach nhu sau
Type TroNut = ANut;
Nut = Record
Info: data; {data 1a ki€u d(r1iéu da dinh nghia truGc}
Next: TroNut;
End;
Var First:TroNut;

3.3.1. Khoi tao danh sdch
First:=Nil;

3.3.2. BO sung mét niit vao d@u danh sdch
{1. Tao ra nut m&i}
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New(p);
p/.Info:=X;
{2. BG sung vao dau danh sach}
pA.Next:=First;
First:=p;

3.3.3. BO sung mét niit vao cudi danh sdch

Xuat phat danh séch khéng c6 niit nao cd. Niit mdi thém vao sé nam cudi danh
sach. Khi d6 ta can hai bién con trd First va Last 1an lugt trd dén cac nit dau va culi
danh sach.

Procedure Khoitao;
var p: TroNut;
Begin
First:= nil; Last:= nil;
While <con thém nit mdi vao danh sach> do
Begin
New(p);
ReadIn(p/.Info);
p/A.Next:= Nil;
If First = Nil then
First:=p
Else
LastA.next:= p;
Last:= p;
End;
End;

3.3.4. Duyé@t danh sdch
Duyét danh sach 1a thim va x(f ly tUng nuit trong danh sach.
Procedure Duyet;
Var p: Tronut;
Begin
p:= First;
While p <> nil do
Begin
<XUly p>;
p:= pA.Next; {duyét qua niit ti€p theo}
End;
End;

3.3.5. BO sung mét niit vio sau niit duoc tré boi p
Thu tuc sau thuc hién viéc b6 sung mOt niit c6 ndi dung x vao sau niit dugc trd bai p.
Procedure Bosung(p,x);
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Var q: TroNut;
Begin
New(q);
g/\.info:=x;
if first = nil then
begin
g/\.next := nil;
first := q;
end
else
begin
g/\.next:= p/\.next;
pA.next:= q;
end;
End;

3.3.6. Xod mOt niit khOi danh sdch
Thu tuc sau thuc hién vi€éc x6a mOt nit trd bdi p ra khoi danh sach.
Procedure Xoa(p);
Var q: TroNut;
Begin
if First = nil then
exit;
if p = First then
First := FirstA.next
else
begin
q:= First;
While g/\.next <> p do
g:= g/\.next;
g/\.next:= p/\.next;
end;
Dispose(p);
End;

BAI TAP MAU

Bai tap 9.1: Trong cac bai tap tUr 9.1 dén 9.4, ding danh sach lién két don luu mot day
sO nguyén. Nit dau tién trong danh sach dugc trd bdi First. Cho khai bdo moi nit
trong danh sach nhu sau:
Type TroNut = /A Nut;
Nfut = Record
GiaTri: Integer;
Tiep: TroNut;
End;
Var First: TroNut;
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Viét chuong trinh thuc hién cac yéu cau sau:

a. Nhap diy cac sO nguyén va luu vao danh sach cé niit dau trd bai First, qua trinh
nhap dung khi d{f li€u dua vao khong phai 1a sd nguyén.

b. In gid tri c4c mit 16n hon 0.

Program Vi_du_1;
TypeTroNut =~ Nut;
Nut = Record
GiaTri: Integer;
Tiep: TroNut;
End;
Var First: TroNut;
p: pointer,;

Procedure Nhap;
Var
n:integer,
kqg:boolean;
last,p: tronut;
begin
first:=nil;
last:= nil;
repeat
write(‘Nhap gia tri mot nut — Ket thuc bang ky tu Q: 9);
{$I-}
readin(n);
{$1+}
kqg:= IOResult=0;
if kg then
begin
new(p);
p/.Giatri:=n;
p~.Tiep:=nil,
if first = nil then
first:= p;
else
last™. Tiep:=p;
last:=p;
end,
until not kq;
end,;

Procedure In_so_duong;
Var

p: Tronut;
begin
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p:= first;
while p <> nil do
begin
if p~.Giatri > 0 then
write(p”.Giatri:8);
p:=p/.Tiep;
end,
end;

Begin
Mark(p);
Nhap;
In_so_duong;
Release(p);
Readin;

End.

Bai tap 9.2: Viét thU tuc dém sO nit c6 gia tri 16n hon 0 va tinh gi4 tri trung binh
cOng cUa c4c nut do.

Procedure Nut_duong(var dem: word; tb:real);
Var
p: Tronut;
tong:longint;
begin
dem:=0;
tong:=0;
p:= first;
while p <> nil do
begin
if pA.Giatri > 0 then
begin
inc(dem);
tong:=tong+p”.Giatri;
end;
p:=p/.tiep;
if dem = 0 then
tb:=0
else
tb:=tong /dem;
end;

Bai tap 9.3: Gid sUr day gia tri cac niit trong danh sach da dugc sdp ting dan. Viét cac
thU tuc va ham sau:

a. Procedure Insert(var first: TroNut; m: integer) thuc hién viéc b0 sung moOt
nit vao danh sach sao cho tinh ting dan dugc bao toan.
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Procedure Insert(var first: TroNut; m: integer);
Var
p,g: Tronut;
begin
new(p);
p/.Giatri:= m;
if (first = nil) or (first®.Giatri < m) then
begin
p/. Tiep:=nil,
first:= p;
end
else
begin
q.= first;
while (q™.Tiep <> nil) and ((g".Tiep)*.Giatri < m) do
g:=gr.Tiep;
p/. Tiep:= g/h.tiep;
gh.Tiep:=p;
end;
end,;

b. Procedure InitList thuc hién viéc tao danh sich cé tinh chat trén bang cach
nhap d{ li€u tU ban phim va qud trinh nhap dung khi nhan phim ESC (yéu cau: sU
dung thU tuc Insert).

Procedure InitList;
Var
m: integer;
Begin
first:= nil;
repeat
write(‘Nhap gia tri cua mot nut: );
readin(m);
insert(first,m);
until readkey = #27;
end:;

c. Procedure List(First: TroNut) in ddy gia tri cac mit trong danh sach.

Procedure List(First: Tronut);
Var

p:Tronut;
begin

p:= first;

while p <> nil do
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begin
write(p”.Giatri);
p:=p".Tiep;
end;
end,;

d. Procedure DeleteZero( Var First: TroNut) thuc hién viéc xo0a tat ca cic nt c6
gia tri 0 trong danh sach.

Procedure DeleteZero(Var First: TroNut);
var
p,g: Tronut;
begin
p:= first;
while (p <> nil) and (p™.Giatri < 0) do
begin
q:=p;
p:= pr.Tiep;
end;
while (p <> nil) and (p~.Giatri = 0) do
begin
gM.Tiep:= p~.Tiep;
dispose(p);
p:= g .Tiep;
end;
end;

e. Function TroMax(First: TroNut): TroNut trd v€ dia chi cUa niit dau tién dat
gia tri 16n nhat (tinh tU dau danh sach, n€u c6, ngugc lai ham trd vé gia tri Nil).

Function Tromax(First: TroNut);
var
p.q: Tronut;
m:integer;
begin
if first = nil then
TroMax:= nil
else
begin
p:=first;
m:= p/.Giatri;
g:= p".Tiep;
while (g <> nil) do
begin
if g*.Giatri > m then
begin
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pP=q;
m:= p/.Giatri;
end,
g.=gr.Tiep;
end,
TroMax:=p;
end,
end;

Bai tap 9.4: Gid s( danh sach khac rOng. Viét cac th( tuc va ham sau:
a. Function GiaTriMax(First: TroNut): integer trd v€ gia tri 16n nhat cUa nit c6

trong danh sach.

Function GiaTriMax(First: TroNut): integer;

var
m: integer;
p, g: Tronut;
begin
p:= first;
m:= p/.Giatri;
g:= pN.Tiep;
while g<> nil do
begin
if g™.Giatri > m then
m:=g”.Giatri;
g.=gr.Tiep;
GiaTriMax:= m;
end;

b. Function GiaTriMin(First: TroNut): Integer trd v€ gia tri nhd nhat cla niit c6
trong danh sach.

Function GiaTriMax(First: TroNut): integer;
var
m: integer;
p,q: Tronut,;
begin
p:= first;
m:= p/.Giatri;
q:= pN.Tiep;
while g<> nil do
begin
if g*.Giatri < m then
m:=qg”".Giatri;
g:= g .Tiep;
GiaTriMin:=m;
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end;

Bai tap 9.5: Cho danh sach lién két don c6 nit dau trd bdi First, dugc khai bdo nhu
sau

Type
TroNut = Anut;
Nut = Record
Info: real;
Next: TroNut;
End;
Var

First: Tronut;
Vi€t cac thU tuc va ham sau:
a. Function Search(First: TroNut; k: word): TroNut trd v€ dja chi cUa nit th(r k
(n€u c6, ngugc 1ai, ham tra vé gia tri Nil).

Function Search(First: TroNut; k: word): Tronut;
Var
d: word;
p: Tronut;
Begin
d:=0;
p:=first;
while (p <> nil) do
begin
inc(d);
if d = k then
break;
p:= p~.next;
end,;
Search:=p;
End;

b. Procedure Delete_K(Var First: TroNut; k: word) thuc hién vi€c xo0a nit th& k
trong danh sach (néu co).

Procedure Delete_K(Var first: Tronut; k:word);
var

d: word;

p,q: Tronut;
begin

d:=1;

p:= first;

while (p<> nil) and (d <k) do

begin
qQ:=p;
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p:= p".Next;
inc(d);
end,
if p <> nil then
begin
if p =firstthen
first:= first®.next
else
g™.next:= p.next;
dispose(p);
end,
end;

c. Procedure DeleteList thuc hién viéc xo04 tat ca cac nit trong danh séach.
Procedure DeletelList;
var

p: Tronut;
begin

while first <> nil do

begin
p:= first;
first:= first®.next;
dispose(p);
end;
end;

Bai tap 9.6: Cho file vin bdn c6 tén NGUYEN.INP luu cic sO nguyén, gilta cac s
trong file cdch nhau mot ky tu trang hodc dau xubng dong. Viét chuong trinh thuc
hién céc yéu cau sau:

a. Lay dr liéu tU file NGUYEN.INP va luu vao danh sé4ch lién két don c6 niit dau trd
bGi First.

b. Tinh tGng gia tri c4c niit, tOng gi4 tri cdc nit duong, tOng gia tri cdc nit 4m, sO niit
c6 gia tri am, sO nut c6 gia tri duong. Céac két qud tinh duoc sé 1uu vao file van ban
c6 tén KETQUA.OUT, dong dau ch(ta 3 gia tri tOng, dong th( hai ch(fa hai gia tri con
lai.

Program Vi_du_6;
type
Contro = Nut;
Nut = Record
info: integer;
next: Contro;
end;
var
first: Contro;
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Procedure Lay _du_lieu;
var
p: Contro;
So: integer;
f. text;
Begin
assign(f, ‘NGUYEN.INP?);
reset(f);
first:= nil;
while not Eof(f) do
begin
read(f, so);
new(p);
p”.info:= so;
p".next:= first;
first:= p;
end,
close(f);
End,

Procedure Tinh_toan;
var
fitext;
p: Contro;
T, T_duong, T_am: longint;
N_duong, N_am: word;
begin
assign(f, KETQUA.OUT?);
rewrite(f);
p:= first;
T:=0;
T_duong: =0;
T am:=0;
N_duong:=0;
N_am:=0;
while p <> nil do
begin
T:=T + p/info;
if p~.info > O then
begin
T _duong:=T_duong + p”.info;
inc(N_duong);
end,
if p~.info < O then
begin
T am:=T_am + p/.info;

106



Gido trinh bai tap Pascal

inc(N_am);
end;
p:= p~.next;
end;
writeln(f, T,#32,T_duong,#32,T_am);
writeln(f,N_duong,#32,N_am);
close(f);
end;

Begin
Lay du_lieu;
Tinh_toan;
End.

Bai tap 9.7: Nguoi ta luu thong tin cdc bénh nhan cUa bénh vién X trong danh sach
lién k&t don c6 nit dau trd bdi First, m6i bénh nhan tuong (nhg v&i moOt nit trong
danh sach dugc khai bdo nhu sau:
Type St20 = String[20];
St5 = String[5];
St2 = String[2];
TroBN = ABenhNhan;
BenhNhan = Record
MaBN: St5; {M3 bénh nhan}
Hoten: St20;  {HO tén bénh nhan}
Tuoi: byte; {Tubi}
Tiep: TroBN;
End;
Chu y: Hai ky tu’ ddu cia md bénh nhén la md cUa khoa diéu tri.
Viét cac thU tuc va ham sau:

a. Procedure BoSungBN(Var First: TroBN; Bma: St5; Bten: St20; Btuoi: byte)
b0 sung bénh nhan c6 ma 1a Bma, ho tén 13 Bten, tuGi 1a Btuoi vao cubi danh sach
c6 nit dau trd bdi First (LUu y: Ki€ém tra Bma chUa c6 trong danh sach méi bo
sung).

Procedure BoSungBN(var First: TroBN; Bma: St5; Bten: St20; Btuoi:byte);
var
p,q: TroBN,
begin
p:=first;
while (p <> nil) and (p*".MaBN <> Bma) do
begin
a=p
p:= p/.tiep;
end;
if p = nil then
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begin
new(p);
p~.MaBn:= Bma,
p~.Hoten:= Bten,
p”.tuoi:= Btuoi;
p/. Tiep:=nil;
if first = nil then
first=p
else
gh.tiep:=p;
end,;

b. Procedure KhoiTao(Var First: TroBN) nhap d{ li€u cho danh sach c6 nut dau
tr@ bdi First, qué trinh nhap dung khi md bénh nhan dua vao 1a xau rong (Yéu cau
st dung thU tuc BoSungBN).

Procedure KhoiTao(Var First: TroBN);
var
bma:St5;
bten: st20;
btuoi: byte;
begin
first:= nil;
repeat
write(‘Nhap ma benh nhan: %);
readin(bma);
if bma <> “ then
begin
write(‘Ho ten benh nhan: %);
readin(bten);
write(‘Tuoi: *);
readin(btuoi);
BosungBN(first, bma, bten, btuoi);
end;
until bma = “;
end;

c. Function SoBN(First: TroBN; BKhoa: St2): word trd vé s luong bénh nhan
diéu tri tai khoa c6 ma BKhoa.

Function SoBN(First: TroBN; BKhoa: St2): word;
Var

p: TroBN;

dem:word:;
Begin

dem:=0;
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p:= first;
while p <> nil do
begin
if copy(p”.MaBN,1,2) = BKhoa then inc(dem);
p:= p/.tiep;
end;
SoBN:=dem:;
End;

d. Procedure LietKe(First: TroBN; n: byte) in thong tin cUa c4c bénh nhan c6 tubi
nh® hon hodc bang n.

Procedure LietKe(First: TroBN; n: byte);
Var
p: TroBN;
Begin
p:= first;
while p <> nil do
begin
with p do
if tuoi <= n then
writeln(mabn, #32,hoten, #32, tuoi);
p:= p.tiep;
end;
End:;

e. Procedure XoaBN(Var First: TroBN; Bma: St5) x04 bénh nhan ¢6 md Bma khoi
danh sach.

Procedure XoaBN(Var First: TroBN; Bma: St5);
Var
p,q: TroBN,
Begin
p:= first;
while (p <> nil) and (p*.MaBN <> Bma) do
begin
a=p
p:= p.tiep;
end,
if p <> nil then
begin
if p = first then
first:= first".tiep
else
gh.tiep:= p/.tiep;
dispose(p);
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End:;

Bai tap 9.8: Nguoi ta luu théng tin cUa mOi dai 1y trong cong ty béi mot nit trong
danh séach lién két don va dugc khai bao nhu sau:
Type St6 = String[6];
TroDL = A DaiLy;
DaiLy = Record
SoDT: St6;
DoanhThu: Longlnt;
Next: TroDL;
End;
Vi€t cac thU tuc va ham:
a. Procedure BoSung(Var First: TroDL; Tel: St6; m: LongInt) d€ b0 sung mOt dai
ly c6 sO dién thoai Tel va doanh thu 1d m vao dau danh sach c6 nit dau trd bdi
First.

Procedure BoSung(Var First: TroDL; Tel: St6; m: Longint);
Var
p: TroDL;
Begin
new(p);
p".SoDt:= Tel;
p”.Doanhthu:= m;
p".next:= first;
first:= p;
End;

b. Function DThu(First: TroDL; Tel: St6): LongInt trd v€ doanh thu cUa dai ly c6
sO dién thoai 1a Tel, n€u khong c6 dai ly d6 thi ham trd vé gid tri 0.

Function DThu(First: TroDL; Tel: St6): Longint;
Var
p: TroDL;
Begin
p:= first;
while (p <> nil) and (p".SoDT <> Tel) do
p:= p~.next;
if p <> nil then
Dthu:= p”.doanhthu
else
Dthu:=0;
End:;

c. Function TongDThu(First: TroDL): Real trd v€ tOng doanh thu cUa tat cd cac
dai ly trong cong ty.
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Function TongDThu(First: TroDL): Real;
Var
p: TroDl,
T: real;
Begin
T:=0;
p:= first;
while p <> nil do
begin
T:= T+ p~.Doanhthu;
p:= p~.next;
end;
TongDthu:=T,
End;

d. Function DemDL(First: TroDL; m: LongInt): Word trd v€ sO dai ly cUa cong ty
c6 doanh thu 16n hon m.

Function DemDL(First: TroDL; m: LonglInt): Word;
Var
p: TroDL;
dem: word;
Begin
dem:=0;
p:= first;
while p <> nil do
begin
if p~.Doanhthu > m then
inc(dem);
p:= p~.next;
end;
DemDL:= dem;
End:;

e. Procedure XoaDL(Var First: TroDL; Tel: St6) x6a dai ly c6 s dién thoai Tel ra
khoi danh sach.

Procedure XoaDL(Var First: TroDL; Tel: St6);
Var
p,q: TroDL;
Begin
p:= first;
while (p <> nil) and (p.SoDT <> Tel) do
begin
q-=p;
p:= p~.next;
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end,
if p <> nil then
begin
if p = first then
first:= first®.next
else
g™.next:= p.next;
dispose(p);
end,
End;

BAI TAP TU GIAI

Bai tdp 9.9: Vi€t mOt ham d€ xac dinh xem mOt danh séach lién két da cho c6 th(r tu
tdng dan hay khong theo 2 cach: Khong dé qui va dé qui.

Bai tap 9.10: Cho 2 danh sach lién két don dai dién cho 2 tap hop dugc trd bdi L1 va
L2. Viét chuong trinh d€ hién thi:

1. Phan giao cla 2 danh sach trén.

2. Phan hop cla 2 danh sach trén.

3. Phan hiéu cUa 2 danh séach trén.

Bai tap 9.11: Cho 2 danh sach lién két L1 va L2.
1. Sap xép lai 2 danh sach d6 theo th( tu ting dan. )
2. TrOn 2 danh sach d6 lai thanh danh sach L3 sao cho L3 van c¢6 th( tu ting dan.

Bai tap 9.12: Dung danh sach méc nGi d€ bi€u dién mot da thilic Py(x) = a,x" + apx™"
+...+ ao. Trong d6, mbi s6 hang cUa da thlc dugc xac dinh béi 2 thanh phan: hé s6 a;
va sO mil i.
Nhu vay, ta c6 thé xay dung cdu tric dt liéu cho da thic nhu sau:
TYPE DATHUC = ASOHANG;
SOHANG = Record
HeSo: Real,;
SoMu: Integer;
Next: DATHUC;
End;
Viét chuong trinh thuc hién cac cong viéc sau:
1. Viét thU tuc nhap vao moOt da thic.
2. Viét thU tuc d€ sap x€p lai cac s6 hang cUa da thUc theo th(F tu' s6 mii gidm
dan.
3. Viét thU tuc/ham d€ cOng 2 da thic.
4. Viét ham d€ tinh gi4 tri cUa da thUc theo gia tri X.

Bai tap 9.13: Cho mot file vdn ban trong do6 c6 chlra cac tU. Cac dau phan cach tir 1a:
ky tu trang, dau cham, dau phay, dau cham phay, dau hai cham, dau than, dau hoi.
Moi tUr déu bat dau bang mOt ky tu trong tap ['A'..'Z'].

112



Gido trinh bai tap Pascal

1. Viét thu tuc cho phép doc cac tU trong file vin ban di cho va luu cac tUr dé vao
mang cac danh sach méc noi:
TuDien : ARRAY['A'..'"Z'] OF DanhSach;
Trong d6 ki€u DanhSach dugc cho nhu sau:
TYPE DanhSach = RECORD
Tu : String[10];
Next : DanhSach;
END;
MOi danh sach méc noi trong tU di€n déu phadi dugc sap th( tu (ting dan), va cac tur
dugc luu trong tU di€n phdi khac nhau.
2. Viét mOt thU tuc hién thi tat ca cac tU trong tU di€n ra man hinh theo th( tu ting
dan.
3. Viét mot thl tuc b6 sung mOt tUr mdi vao tUr dién bang cach doc tur d6 tlr ban
phim, tim né trong ttr dién.
- Néu tim thay, hién thi thong bao:"TU da c6 trong tU dién".
- Néu khéng tim thdy, chén tlr d6 vao trong tU dién & vi tri thich hop.

Bai tap 9.14: Cho diy sO nguyén sap theo th(¥ ty ting dan va luu trong mot danh séch
lién két don c6 dia chi nit dau danh sach 1a First.

a. Viét chuong trinh x04 tat ca cc niit trong danh sach c6 gia tri 0.

b. Viét chuong trinh in ra c4c gié tri phan bié€t cUa danh sach.

Bai tap 9.15: Cho hai ddy sO thuc luu trong hai danh sach lién két don, c6 dia chi cUa
cac niit dau danh sach 1an lugt 14 Firstl va First2. Gid s trong mOi danh sach gia tri
cac nit da dugc sap ting dan. Hay viét chuong trinh tao mOt danh sach lién két don
c6 nit dau trd bdi List, ch(a tat cd cac phan t cla hai danh sach trén, danh sach mdi
nay ciing dugc sap th(r tu.

Bai tap 9.16: MOt cong ty du lich quan 1y tat cd cac xe 6 to cUa ho bang mOt danh
sach lién két, mOi nit cUa danh sich dugc khai bao nhu sau:
Type
TroXe = AXe;
St6 = String[6];
St20 = String[20];
Xe = Record
TaiXe: St20; { ho tén tai x€ }
BienSo: St6; { bién sO xe }
Socho: Byte; { s ch® ng0i }
Tiep: TroXe;
end;
Var
First: TroXe;
a. Viét thu tuc Procedure Print(First: TroXe; n:byte); in hQ tén tai x&, bién sO
xe cUa tat cd cac xe ¢ n chd ngdi dugc luu trong danh sach.
b. Vi€t ham Function SoChoNgoi(First: TroXe; Bso: St6); trd vé s6 ch0 cla
xe 6 bién sd Bso.
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Bai tdp 9.17: Ngudi ta quan ly céc sach trong thu vién bang mot danh sach lién két,
sap theo th(r tu clla ma sach. MOi dau sach tuong Ung vGi mot niit trong danh sach c6
khai bao nhu sau:
Type
TroSach = ASach;
St4 = String[4];
St20 = String[20];
Sach = Record
Ma: St4;
Ten, Tacgia: St20;
NamXb: word;
Soluong: Byte;
Next: TroSach;
end;
Var
First: TroSach;
Chil y: Cac dau sach dugc sap theo th(r tu ma sach.

a. Viét thU tuc Procedure CapNhat(Var First: TroSach; Bma:St4; Bten, BTgia:
St20; Bnam: word; n: byte); b6 sung vao thu vién dau sach c6 ma la Bma,
tén sach Bten, tic gid BTgia va sO luong b6 sung 1a n theo yéu cau: Néu
dau sach c6 ma 1a Bma da c6 trong thu vién thi chi ting s& luong lén n,
nguoc lai thém mot dau sach mdi vao thu vién véi s6 1ugng n va bdo toan
th(r tu' clla ma sach.

b. Viét thU tuc Procedure LietKeNam(First: TroSach; Nam: word) in danh sach
cac dau sach xudt ban vao nim Nam.

c. Vi€t ham Function So_Dau_Sach(First: TroSach; BTgia: St20) trd v€ sO
dau sach cUa tac gid BTgia.

d. Viét thU tuc Procedure LietKeten(First: TroSach; Bten: St20) in danh séch
tat cd cac dau sach c6 tén sach 1a Bten.

Bai tap 9.18: MOt c(ta hang kinh doanh vat liéu xay dung quan 1y Iuong hang ton kho
bang mOt danh sach lién két. Moi loai vat liéu tuong Ung vGi mot niit trong danh
sach va c6 khai bao nhu sau:
Type
St3 = String[3];
St10 = String[10];
TroVT = AVattu;
Vattu = Record
Ma: St3;
Ten: St10;
DVTinh: St10; { don vi tinh}
Soluong: word;
Tiep: TroVattu;
End;
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Var
First: TroVattu;

a. Viét thU tuc Procedure XuatKho(Var First: TroVattu; Bma: St3; Bdonvi:
St10; n: word); 1dy ra khoi kho n bdonvi loai vat tu c6 ma 1a Bma theo yéu
cau sau:

« Ne&u vat tu ¢6 ma Bma khong c6 trong kho thi thong béo kho khéong co
loai vat tu' ndy va két thic thuc hién.

« Nguoc lai, ki€m tra Bdonvi c6 trung v&i DVTinh cUa loai vat tu nay
khéng, néu khéng tring thi yéu cau dGi theo don vi tinh 1uu trong danh
sach trudc khi thuc hién xudt kho.

« NE&u s6 lugng trong kho cla vat tu ¢6 ma Bma nho hon n thi dua ra
thong béo va hoi 1ai c6 mubn xudt khong, néu mubn thi xuat véi s6
luong bao nhiéu?

 Sau khi xudt n don vi loai vat tu theo yéu cau, gidm sO luong vat tu
trong kho cho phut hgp va néu s6 lugng cla vat tu nay bang 0 thi xo4
n6 ra khoi danh séach.

b. Viét thU tuc Procedure NhapKho(Var First: TroVattu; Bma: St3; Bten, Bdv:
St10; n: word); nhap vao kho n Bdv la0i vat tu c6 ma Bma theo yéu cau:

« Ne&uloai vat tu c6 md Bma da c6 trong kho thi chi ting s6 lugng vat tu
nay trong kho, nhG ki€m tra don vi tinh nhu cau a.

« Ngudc lai, b6 sung mOt loai vat tu m&i vao kho v6i ma 1a Bma, tén vat
tur 12 Bten, don vi tinh 12 Bdv va s luong tuong Ung la n.

c. Viét ham Function SoVattu(First: TroVattu; Bma:St3); trd vé sO lugng vat
tU c6 ma 1a Bma con tOn trong kho, n€u khéng c6 vat tu ndy, ham trd vé gia
tri 0.

d. Viét thU tuc Procedure ThongKe(First: TroVattu); in ra thong tin cUa tat ca
céc loai vat tu hién co trong kho.

Bai tap 9.19: Cho danh sach cac sO nguyén dugc td chlfc nhu sau:
Type TRO =APT;
PT = Record
X: Integer;
Link: TRO;
End;
1. Viét thU tuc NHAP(Var Dau:TRO); d€ nhap vao mOt danh sach cac sO nguyén c6
nit dau tién dugc tré bdi con tré Dau.
2. Viét thU tuc LIETKE(Dau:TRO); d€ in ra man hinh gia tri cla tat cd cac nit
trong danh sach dugc tré bdi con tré Dau.
3. Gid st Dau la con tr@ tr0 dén dau cla mot danh sach chua dugc sap x€p, con L
dugc gan bang NIL. Hay viét thl tuc SAPCHON(Var Dau,L:TRO); cho phép chon
cac phan tU trong danh sach Dau tU gia tri 16n dén bé, dua vao danh sach L d€ cubi
cliing Dau=Nil, con L sé trd thanh mOt danh séch da dugc sap x€p theo th(¥ tu ting
dan.
4. Viét hAm TANG(Dau:TRO):Boolean; d€ xac dinh xem danh sich dugc trd bdi
Dau da c6 th( tu ting dan hay khong theo 2 cch: Khong dé qui va dé qui.
5. Viét th( tuc DAO(Var Dau:TRO); d€ ddo ngudc cac con trd cla danh sach Dau.
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Bai tap 9.20: Cho danh sach cac sO nguyén dugc td chlic nhu sau:
Type TRO = APT;
PT = Record
Gtri: Integer;
Tiep: TRO;
End;

1. Viét ham DXUNG(ds: TRO):Boolean; nham ki€m tra cac gia tri trong danh dach ds
c6 phai 1a dOi xUng hay khéng theo 2 cach: P& qui va khong dé qui.(Vi du: danh sach
chlta cac day sO sau ddy la d6i xUmg: 2 3 6 3 2;5 7 7 5).
2. Vi€t ham KhaDX(ds:TRO):Boolean; d€ ki€m tra xem v&i danh sach ds di cho, c6
tOn tai mOt cach sap x€p lai cac phan t0 d€ cudi cliing nhan dugc mdt danh sach doi
xUng hay khong?
3. Viét thU tuc SAPLAI(Var ds:TRO); d€ dua ra mOt cach sap x€p lai cac phan tir
dé€ c6 mOt danh sach d6i xUng (gia thiét diéu nay c6 thé 1am dugc nhd ham KhaDX).
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Chuong 10
PO HOA

1. MAN HINH TRONG CHE PO PO HOA ( GRAPHIC)

Hinh dnh trong ch€ d® d6 hoa dugc tao ra bang cac di€m anh (Pixel), s6 diém
anh clla man hinh d6 hoa tity thudc vao tUng loai CARD man hinh va MODE qui dinh
cho man hinh dé.

Viéc 1ap trinh trong ch€ d0 d6 hoa can phai xac dinh dugc loai man hinh dang s
dung va chuong trinh phai van hanh dugc trén nhi€u loai man hinh khac nhau.

Toa dd cUa mOt di€m anh trén man hinh d6 hoa ciing giéng nhu trong ché dd vin
ban (TEXT) v4i di€m anh dau tién trén goc trai man hinh 1a (0,0), toa dd dinh dudi
phai tiy thudc vao dd phan gidi cla man hinh, CARD man hinh va MODE man hinh.

(0,0)

(MaxX,MaxY)
P& di dung dugc ché dd d6 hoa trén man hinh, ta can phai c6 céc File sau:
GRAPH.TPUChUa cac 1énh db hoa

* BGI Ch(ra Font man hinh
* CHR ChUa Font ky tu

II. KHOT TAO VA THOAT KHOI CHE PO PO HOA
2.1. Kh@i tao ché dd do hoa

Thu tuc INITGRAPH(Gd,Gm:Integer; Path:String);
trong do:

- Gd: Chi CARD man hinh.

Thong thudng, mOt chuong trinh phai dugc chay trén nhiéu loai man hinh khéc
nhau nén ta c6 thé€ khai béo:

Gd=Detect (=0)
VGi hang Detect, may s€ tu ddng im CARD man hinh tuong Ung d€ chay chuong
trinh.

- Gm: Chi MODE man hinh.

Trong trudng hgp khai bdo Gd = Detect thi khong can thi€t phai khai bdo Gm vi
may tinh s tU xac dinh loai CARD man hinh va thiét 1ap ch€ d6 MODE man hinh
tuong Ung vGi CARD man hinh do.

- Path: DuGng dan dén ndi ch(fa cac file *. BGL. N&u Path = ¢’ thi ta hi€u la cac file
* BGI nam trong thu muc hién hanh.

Ham GRAPHRESULT:Integer;

Ham nay trd vé két qua cla viéc khéi dOng do hoa.

= 0: Thanh cong.
<>0 : Bj 16i.
Tén cla 10i dugc xac dinh bdi ham GRAPHERRORMSG(Er:Integer):String;
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Ham nay cho ra mOt xau ky tu thong béo 10i clla d6 hoa xac dinh bdi ddi s Er.

* Hang s6 GrOK = 0: Viéc khdi ddng d6 hoa c6 10i.
Vi du:

Uses Graph;
Procedure ThietLapDoHoa;
var gd,gm,Gr:integer;
Begin
DetectGraph(Gd,Gm);
InitGraph(gd,gm,'C\TP\BGI');
Gr:=GraphResult;
If Gr<>GrOK then
Begin
writeln('Loi Do hoa: ',GraphErrorMsg(Gr));
Halt(1);
End,;
End;
BEGIN
ThietLapDoHoa,;

END.

, o,

Chii y: Ta c6 thé khdi tao mode d6 hoa v&i ché d0 256 mau bang cach st dung ham
InstallUserDriver(Name:String;Ptr:Pointer):Integer; v3i di€u kién trén dia phdi co file

SVGA256.BGI.

Procedure ThietLapDoHoa;

var gd,gm,Gr:integer;

Begin
Gd:= InstallUserDriver(ISVGA256[,NIL);
Gm:=2; {Mode 640x480x256}
InitGraph(gd,gm,'C\TP\BGI');

End:;

2.2. Thoat khGi ché dd do6 hoa
Thu tuc CLOSEGRAPH;

Sau day 1a cu tric chung clla mOt chuong trinh doO hoa:.

Uses Crt,Graph;
Procedure ThietLapDoHoa;
var gd,gm,Gr:integer;
Begin
DetectGraph(Gd,Gm);
InitGraph(gd,gm,'C\TP\BGI');
Gr.=GraphResult;
If Gr<>GrOK then
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Begin
writeln('Loi Do hoa: ',GraphErrorMsg(Gr));
Halt(1);
End;
End,;
BEGIN
ThietLapDoHoa;

CloseGraph;
END.

III. TOA PO VA CON TRO TREN MAN HiNH PO HOA
3.1. Ham GetMaxX:Integer;
Cho toa d0 cOt 16n nhat clla man hinh.

3.2. Ham GetMaxY:Integer;
Cho toa d0 dong 16n nhat cUa man hinh.

3.3. Thi tuc MOVETO(x,y:Integer);
Di chuyén con tr® tU vi tri dang dUing d€n toa do (x,y).

3.4. Thil tuc MOVEREL (dx,dy:Integer);
Di chuyé€n con tr0 tU vi tri dang dUing dén toa d0 mdi cach toa do cii khodng cach
la dx, dy.

3.5. V& mOt di€m trén man hinh:
Dung thu tuc PUTPIXEL(x,y:Integer; color:Word);

3.6. Lay mau clla mOt di€m tai toa dd x,y:
Ham GETPIXEL(x,y:Integer):Word;

IV. PAT MAU TREN MAN HINH pO HOA
4.1. Pat mau cho dOi tuong can vé
Dung thU tuc SETCOLOR(Color:Byte);

4.2. Pat mau nén
Dung thU tuc SETBKCOLOR(Color:Byte);

V. cUA sO TRONG CHE pO pO HOA
5.1. Pat clra s6 trén man hinh
Thu tuc SETVIEWPORT(x1,y1,x2,y2:Integer; Clip:Boolean);
Vi x1,y1: dinh trén trai ca cUa sG.
x2,y2: dinh dudi phai cla cla s0.
Clip = TRUE: nhiing gi vugt khoi man hinh sé bj cat bo.
Clip = FALSE: nhiing gi vugt khdi man hinh s& khong bi cat bo.
* Khi tao clfa sO thi toa d6 trén man hinh sé thay d6i theo.
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Toa d6 m6i = Toa do cii - Toa dO dinh trén trai.

5.2. X6a hinh @nh trong ctta s
- X6a hinh anh trong clra s0, ta ding thU tuc CLEARVIEWPORT;
- X6a toan bd man hinh, ta ding thU tuc CLEARDEVICE;

VI. VIET CHU TRONG CHE PO pO HOA
6.1. Chon Font chir
Ta dung thU tuc SETTEXTSTYLE(font,Dir,size:Word);
- Céc font c6 thé chlfa cac hang sau:
DefaultFont = 0;TriplexFont = 1; SmallFont = 2;
SansSerifFont = 3;  GothicFont = 4;
- Dir ¢6 cac hang sau:
HorizDir = 0 TU trai qua phai.
VetDir = 1TU dudi 1én trén.
- Size: d6 16n cUa chir.

6.2. Chon phan bd chir

Dung thu tuc SETTEXTJUSTIFY (Hz, Vt:Word);

Chon vi tri cUa chif xung quanh toa d0 dinh san.

- Hz 12 phan b0 ch{f theo truc ngang. C6 cac hdng sau:
LeftText =0 Ch{r vi€t nam bén phai truc ding.
CenterText =1 Ch(r vi€t nam & gilta truc dlmg.
RightText =2 Chir vi€t nam bén tréi truc dlmg.

- Vt 1a b0 trf ch{r theo hudng doc dbi vGi toa d0 qui dinh xudt chudi. Cac hang

lién quan:
BottomText = 0 Ch{ vi€t nam bén trén truc ngang.
CenterText =1 Ch(r viét nam & gilta truc ngang.
TopText=2  Ch{ vi€ét nam bén dudi truc ngang.

6.3. Vi€t mOt xau ky tu 1én man hinh
- Xuat mOt xau ky tu tai vi tri con tro:
Dung thu tuc OUTTEXT(St:String);
- Xuat moét xau ky tu'tai toa do x,y:
Dung thU tuc OUTTEXTXY(x,y:Word; St:String);
Cht y: Cach xudt chubi cla hai thU tuc trén dugc qui dinh trong thU tuc
SETTEXTJUSTIFY va SETTEXTSTYLE.

VIL VE CAC HINH CO BAN
7.1. Chon ki€u dudng
Dung thu tuc SETLINESTYLE(Ls,Pt, Tk:Word);
ThU tuc ndy xac dinh ki€u dudng dugc vé trong do hoa.
Ls: ki€u duOng vé&. Ls c6 cac gia tri sau:
0: Buong lién nét
1: Nét dut
2: Nét cham gach
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3: Nét gach

4: Pudng do ngudi thiét ké tao ra.
Pt: xac dinh mau vé.

. Néu Ls = 0..3 thi Pt=0 (Lay gia tri Default)

. Né€u Ls = 4 thi Pt 1a s6 nguyén chi mau cUa ki€u duong.
Tk: xac dinh d0 day cUa duOng.

Tk = 1: binh thudng.

Tk = 3: dam nét.

7.2. Vé doan thang
LINE(x1,y1,x2,y2:Integer); v& tr di€ém (x1,y1) dén di€m (x2,y2)
LINETO(x,y:Integer); vé tU vi tri con tr0 dén di€m (x,y)
LINEREL (dx,dy:Integer); v& tU vi tri con tr@ dén di€m cach d6 mOt khodng dx,dy.

7.3. V@ hinh chir nhat
Dung thU tuc RECTANGLE(x1,y1,x2,y2:Integer);

7.4. V@ cung tron
Thu tuc ARC(x,y:Integer; g1,82,R:Word); ,
V& cung tron ¢6 tdm (x,y) ban kinh R, géc bat dau la g1 va géc két thiic la g2.

7.5. Vé duong tron - Ellip

Thu tuc vé dudng tron: CIRCLE(x,y:Integer; R:Word);

Thu tuc ELLIPSE(x,y:integer; g1,82,Rx,Ry:Word);

Vé Ellip c6 tdm (x,y) ban kinh ngang Rx, ban kinh doc Ry, géc bat dau 1a g1 va goéc
két thiic 1a g2.

7.6. Dinh MODE dudng vé
Thu tuc SETWRITEMODE(Mode:Integer);
- Binh Mode vé& cho cic dudng thang.
- Ta c6 th€ chon Mode bang cc hang:
CopyPut = 0; XORPut = 1;
Trong do:
. CopyPut 12 Mode chén, duong m&i sé khong x6a duOng ctl.
. XORPut 1a Mode x6a, dudng mdi sé x6a dudng cil.

XIII. TO MAU CAC HINH
8.1. Chon kiéu t6

Thu tuc SETFILLSTYLE(Pt,Cl:Word);

Véi:

- Pt: Mau t6 cUa hinh. Cé cac hang tUr 0 dén 12.

0: T6 bang mau nén.
1: T6 bang mau vién.
2: T6 bang cac dau ---

.
.

...................................

- Cl: Mau t6 cUa hinh.
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8.2. V@ hinh chi{r nhat c6 t6 mau & bén trong

Thu tuc BAR(x1,y1,x2,y2:Integer);

V& hinh ch(r nhét c6 t6 mau va mau t6 dugc xac dinh béi thu tuc
SETFILLSTYLE.

8.3. Vé hinh hop chir nhat

Thu tuc BAR3D(x1,y1,x2,y2,Dh:Word; Top:Boolean);

V& hinh hdp ch{t nhat c6 toa dd dinh trén 1a (x1,y1), dinh dudi 1a (x2,y2) va chiéu
day 12 Dh.

Dh

(x1,y1) X

(x2,y2)
C6 nap Khong c6 nap
Top = TRUE: Hinh hdp c6 nap.
Top = FALSE: Hinh hOp khéng cé nap.

8.4.vVé hinh Ellip
Thu tuc FILLELLIPSE(x,y:Integer; Rx,Ry:Word);

8.5. V@ hinh quat tron
Thu tuc PIESLICE(x,y:Integer; g1,g2,R:Word);
V€ hinh quat tron cé tam (x,y), goc dau g1, géc culi g2, ban kinh R.

8.6. V& hinh quat Ellip
thU tuc SECTOR(x,y:Integer; g1,82,Rx,Ry:Word);

8.7. Lam loang mau m@t viing kin
Thu tuc FLOODFILL(x,y:Integer; Color:Word);
Trong do:
(x,y): di€ém nam trong vung kin.
Color: mau muOn to.

8.8. Vé da giac
DOi vGi mOt da gidc bat ky c6 N dinh, ta phdi khai bao N+1 dinh d€ vé dudng gap
khic vGi toa d6 di€m dau trung v6i toa dd di€ém cudi.
DE vé da giac ta dung thU tuc: DRAWPOLY(Np:Word; Var P);
trong do:
+ Np: sO dinh cla da gidc + 1
« P: chla toa dO céc dinh, 1a mOt mang c6 Np thanh phan c6 ki€u d{r liéu 1a
PointType duQc dinh nghia trong Unit Graph nhu sau:
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TYPE PointType = Record
X,y: Integer;
End,

IX. CAC KY THUAT TAO HINH CHUYEN PONG
9.1. Ky thuat lat trang man hinh
CARD man hinh c6 nhiéu trang, m0i trang dugc danh s 0,1,2,...
DE v& hinh 1én mOt trang man hinh, ta ding thu tuc:
SETACTIVEPAGE(Page:Word);

Trong do, Page 1a sO cUa trang man hinh. Tha tuc ndy dugc dat trudc khi c6 1&nh
vé€ lén man hinh.

DE dua trang man hinh ra man hinh, ta ding thU tuc:

SETVISUALPAGE(Page:Word);

Page: trang man hinh mu6n xem.

Thong thuOng, man hinh sé€ lam viéc va hién ra trén trang 0. Do d6, d€ via xem
man hinh vUa vé& 1én trang man hinh khéc, ta thudng ding hai thU tuc trén di kém v&i
nhau.

P& thuc hién tu ddng chuong trinh khi s dung cd phap 14t hinh nay, ta thuOng
theo mOt gidi thuat sau:

« Tao bi€n pagel,page2:Word;
e Tao vong lap

Repeat
SetVisualPage(pagel); (* Xem trang man hinh pagel *)
SetActivePage(page2); (* V€& hinh 1én trang page2 *)

(* Hodn vi 2 bi€n pagel, page2 *)
Temp:=pagel;
pagel:=page2;
page2:=Temp;
Until <Piéu kién thoat>;

9.2. Luu va di chuy€n mét viing man hinh
Chting ta c¢6 th€ 1uu mOt viing man hinh vao bd nhd roi sau dé 1ai dan né 1én man
hinh tai mOt vi tri khéc.
Luu mOt viing man hinh vao bd nhé dugc thuc hién bang thu tuc:
GETIMAGE(x1,y1,x2,y2:Integer; Var P:Pointer);
trong d6 P 1a con trd d€ 1uu ndi dung cla ving (x1,y1,x2,y2).
Viéc dang ky mOt viing nhG dOng phai dugc khai bao dung lugng can thiét. Dung
lugng ving nhé dugc thuc hién bang ham:
IMAGESIZE(x1,y1,x2,y2:Integer):Word;
P& hién hinh anh t& b0 nhd ra man hinh, ta ding thu tuc:
PUTIMAGE(x,y:Integer; P:Pointer; Mode:Word);
trong do:
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(x,y): Toa d0 dinh trai hinh ch(f nhat ma ta mu6n dua ra.
P : Con tr6 luu ving hinh chit nhat.
Mode: Hang s chi phuong thirc hién ra man hinh. Mode ch(ta mOt trong cac
hang sau:
NormalPut = 0: Xuat ra nhu da luu (phép MOV)
XORPut = 1: Phép XOR, x6a hinh cii n€u hai hinh giao nhau.
ORPut = 2: Phép OR, 18y ca hai hinh néu hai hinh giao nhau.
ANDPut = 3: Phép AND, néu hai hinh giao nhau thi 1dy phan chung.
NOTPut = 4: Phép NOT, cho ra 4m ban.
Vé viéc thuc hién ta tién hanh nhu sau:
 Khai bdo mOt bién con trd P:Pointer;
 Ding ky mOt ving nhé ddng do P qUan ly bang thu tuc
GETMEM(P,ImageSize(x1,y1,x2,y2));
« Luu hinh anh bing th{ tuc GETIMAGE(x1,y1,x2,y2,PA);
 Xuat ra man hinh bang thU tuc PUTIMAGE(x,y,PA,Mode);

BAI TAP MAU
Bai tap 10.1: Viét dong ch(r c6 béng trong ché d6 256 mau.

Uses crt,Graph;
var gd,gm:integer;

Procedure WriteStr(dx,dy:Integer;st:String);
Var i,j:Integer;
Begin
settextstyle(5,0,8);
j:=16;
(* Viet chu bong *)
fori:=0to 15 do
begin
setcolor(j);
outtextxy(dx+i,dy+i,st);
inc());
end,
setcolor(40);
outtextxy(dx+i,dy+i,st);
End,;

Begin
gd:=INSTALLUSERDRIVER('SVGA256',NIL);
GM:=4;
initgraph(gd,gm,'c:\bp\BGI');

WriteStr(1,100,' Pham Anh Phuong’);
readin;

CloseGraph;
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End.
Bai tap 10.2: V& cac hinh chit nhat ngu nhién trén man hinh.
Uses Crt,Graph;

Procedure ThietLapDohoa;
Var Gd,Gm:Integer;
Begin
Gd:=0;
InitGraph(Gd,Gm,’D:\BP\BGI);
End,;

Function RandColor:Byte;
Begin
RandColor:=Random(MaxColors - 1)+1;
End;

Procedure DeMo;

Var x1,y1,x2,y2:Integer;
Begin

Randomize;

Repeat
x1l:=Random(GetMaxX);
yl:=Random(GetMaxY);
x2:=Random(GetMaxX - x1) + x1;
y2:=Random(GetMaxX - y1) + y1;
SetColor(RandColor);
Rectangle(x1,y1,x2,y2);
Delay(500);

Until KeyPressed,;
End;

BEGIN
ThietLapDohoa,;
DeMo;
CloseGraph;

END.

Bai tap 10.3: V& mOt kim dong hd quay quanh tdm O(x0,y0).

Uses crt,Graph;
Var x0,y0:word;
Alpha,Beta,R:real;

Procedure VeDgt(x0,y0:word; R,Alpha:real);
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Begin

Line(x0,y0,x0+Round(R*Cos(Pi*Alpha/180)),
y0-Round(R*Sin(Pi*Alpha/180)));

End;

BEGIN
ThietLapDoHoa;
x0:=GetMaxX div 2;
y0:=GetMaxy div 2;
R:=100;

Alpha:=90;

Beta:=6;
SetWriteMode(XORPut);
VeDgt(x0,y0,R,Alpha);
Repeat
VeDgt(x0,y0,R,Alpha);
Alpha:=Alpha - Beta;
VeDgt(x0,y0,R,Alpha);
Delay(250);

Until KeyPressed,;
CloseGraph;

END.

Bai tap 10.4: Vi€t chuong trinh tao Menu cho phép chon va thuc hién cic chlc ning
bang cach di chuyén miii tén trén cac hOp sang, cac thu tuc thuc hién xong quay trd

lai Menu chinh. Nhan ESC d€ thoét khdi chuong trinh.

USES crt,graph;

Const maul =15;
mau?2 =8;
maumn=7;
XTop=200;
YTop=100;
Dy=32;
Dx=250;

Type MANG_MENU=Array[1..20] of string;{dung luu cac dong menu }
MANG_THUTUC=Array[1..20] of Procedure;{dung luu cac thu tuc}

var DongMN:MANG_MENU;
ThuTuc:MANG_THUTUC,;
SoDong:byte;

Procedure Wait;
Var ch:Char;
BEGIN

ch:=ReadKey;
END;
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{$F+}

Procedure Modunl;

BEGIN
Line(50,50,200,300);
Wait;

END;

Procedure Modun2;

BEGIN
Circle(200,200,100);
Wait;

END;

Procedure Modun3;

Begin
Ellipse(200,300,0,360,100,150);
Wait;

End:;

Procedure Modun4;

BEGIN
Rectangle(50,50,200,300);
Wait;

END;

Procedure Modun5;
BEGIN

OutTextXY(50,50,/Chao mung cac ban den voi chuong trinh do hoa’);

Walit;
END;

Procedure Modun6;
BEGIN

OutTextXY(50,50,'Day la Menu do hoa’);

Walit;
END;

Procedure Thoat;
BEGIN

Halt;

END;

{$F-}

Procedure ThietLapDoHoa;
var gd,gm:integer;
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Begin
Gd:=0;
InitGraph(gd,gm,'C:\BP\BGI');
End,;

Procedure Box(x1,y1,x2,y2:integer; MauVienTren,MauVienduoi,MauNen:byte);

{Ve nut menu}
Var i:Byte;
begin
setfillstyle(1,MauNen);
bar(x1,y1,x2,y2);
setcolor(MauVienTren);
Fori:=0to 1 do
Begin
moveto(x1-i,y2+i);
lineto(x1-i,y1-i);
lineto(x2+i,y1-i);
End;
setcolor(MauVienDuoi);
Fori:=0to 1 do
Begin
moveto(x2+i,y1-i);
lineto(x2+i,y2+i);
lineto(x1-i,y2+i);
End,;
end;

Procedure Ve_menu(Xdau,Ydau,DeltaX,DeltaY:Word;
chon,SoDong:Byte;DongMN:MANG_MENU);
Var i:Byte;
Begin
for i:=1 to SoDong do
begin
if i=chon then
Box(Xdau,Ydau+i*DeltaY+6,Xdau+DeltaX,YDau+i*DeltaY+DeltaY,
mau2,maul,maumn)
Else
Box(Xdau,Ydau+i*DeltaY+6,Xdau+DeltaX,YDau+i*DeltaY+DeltaY,
maul,mau2,maumn);
OutTextxy(Xdau+20,Ydau+15+i*Delta¥,DongMN[i]);
end,
End;

Procedure PullDown(x,y,DeltaX,DeltaY:Word;SoDong:Byte;
DongMenu:MANG_MENU;ThuTuc:MANG_THUTUC);
Var sott,LuuSott,Chon,i:Byte;
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OK:Boolean;

Function Select(Xdau,Ydau,DeltaX,DeltaY:Word;SoDong:Byte):Byte;
var ch:char; j:Byte;
Begin
While True do
Begin
If KeyPressed then
Begin
ch:=readkey;
case ch of
#13: Begin {ENTER}
select:=Sott;
Exit;
End;
#72:Begin
LuuSott:=Sott;
Sott:=Sott-1;
If Sott<1 then Sott:=SoDong;
Select:=Sott;
Box(XTop,YTop+LuuSoTT*DeltaY+6,
Xdau+DeltaX,Ydau+LuuSoTT*DeltaY+DeltaY,
Maul,Mau2,maumn);
Outtextxy(Xdau+20,Ydau+15+LuuSoTT*Deltay,
DongMN[LuuSoTT));
Box(Xdau,Ydau+SoTT*DeltaY+6,
Xdau+DeltaX,Ydau+SoTT*DeltaY+DeltaY,
Mau2,Maul,maumn);
Outtextxy(Xdau+20,Ydau+15+SoTT*DeltaY,
DongMNI[SoTT));
End;
#80:
Begin
LuuSott:=Sott;
Sott:=Sott+1,
if Sott>SoDong then Sott:=1;
Select:=Sott;
Box(Xdau,Ydau+LuuSoTT*DeltaY+6,
Xdau+DeltaX,Ydau+LuuSoTT*DeltaY+DeltaY,
Maul,Mau2,maumn);
Outtextxy(Xdau+20,Ydau+15+LuuSoTT*Deltay,
DongMN[LuuSoTT]);
Box(Xdau,Ydau+SoTT*DeltaY+6,
Xdau+DeltaX,Ydau+SoTT*DeltaY+DeltaY,
Mau2,Maul,maumn);
Outtextxy(Xdau+20,Ydau+15+SoTT*DeltaY,

129



Gido trinh bai tap Pascal

DongMNI[SoTT));
End,;
#27: {ESC}
Begin
OK:=False; Exit;

End,;

end; { of case key }

End;

End;
End,;

Begin {PullDown}
Sott:=1; OK:=TRUE;
Ve_menu(X,Y,DeltaX,DeltaY,Sott,SoDong,DongMenu);
While OK do {lap khong dieu kien }

Begin
Chon:=select(x,y,DeltaX,Delta¥Y,SoDong);
For i:=1 to SoDong do

If i=Chon)and OK Then
Begin
ClearDevice;
ThuTucli];
ClearDevice;

Ve Menu(X,Y,DeltaX,DeltaY,Sott,SoDong,DongMenu);
End,;
end;{ of While }
End,;

BEGIN
SoDong:=7;
DongMNJ[1]:='VE DOAN THANG *;
DongMN[2]:='VE DUONG TRON;
DongMNJ3]:='VE ELLIPSE,
DongMN[4]:='VE HINH CHU NHAT",
DongMNI[5]:='VIET LOI CHAO,
DongMN[6]:='VIET DONG QUANG CAO;;
DongMN[7]:=THOAT KHOI CHUONG TRINH?;

ThuTuc[1]:=Moduni;
ThuTuc[2]:=Modun2;
ThuTuc[3]:=Modun3;
ThuTuc[4]:=Modun4;
ThuTuc[5]:=Modun5;
ThuTuc[6]:=Moduné;
ThuTuc[7]:=Thoat;
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ThietLapDoHoa,;
SetBKcolor(LightBlue);
PullDown(XTop,YTop,DX,DY,SoDong,DongMN, ThuTuc);
CloseGraph;
END.

Bai tép 10.5: Vé hai hinh
o o

Sau do, vi€t chuong trinh thuc hién chuyén dOng clla miéng ca.

Uses Crt,Graph;

Type ProType=Procedure;

Var Gd,Gm:integer;
pagel,page2:word;
Hinh:Array[0..1] of ProType;
Xc,Yc,r:Integer;
i:Byte;

{$F+}
Procedure HinhCal,
Begin
SetColor(15);
PieSlice(Xc,Yc,30,330,R); {Ve bung ca}
SetColor(0);
Circle(Xc + R div 2,Yc - R div 2,4); {Mat ca}
End;

Procedure HinhCaz;
Begin
SetColor(15);
PieSlice(Xc,Yc,15,345,R); {Ve bung ca}
SetColor(0);
Circle(Xc + R div 2 ,Yc - R div 2,4); {Mat ca}
End;
{$F-}

Begin
gd:=4;
InitGraph(gd,gm,”);
Xc:=GetMaxX div 2;
Yc:=GetMaxy div 2;
R:=50; i:=0;
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Hinh[0]:=HinhCa1l,

Hinh[1]:=HinhCaZ2;

pagel:=0; page2:=1,;

Repeat
SetVisualPage(pagel);
SetActivePage(page?2);
i:=1-i;
Hinh[i]; Delay(200);
pagel:=1-pagel;
page2:=1-pagez;

Until KeyPressed,;

CloseGraph;

End.

Bai tap 10.6: Viét chuong trinh tao mOt dong ch{t chay ngang qua man hinh.

Uses crt,graph;
Var gd,gm:integer,;

Procedure Run(s:string);
var page:byte;x,y:integer;
Begin
page:=1,
X:=getmaxx;y:=getmaxy div 3;
Settextjustify(0,1);
Setwritemode(xorput);
Setactivepage(page);
Repeat
Outtextxy(x,y,s);
Setvisualpage(page);
page:=not page;
setactivepage(page);
delay(10);
Outtextxy(x+1,y,S);
X:=x-1;
if x<-textwidth(s) then x:=getmaxx;
Until (keypressed) and (readkey=#27);,
end,;

Begin
gd:=4;
Initgraph(gd,gm,'C:\BP\bgi");
setcolor(14);
settextstyle(1,0,5);
Run(‘Pham Anh Phuong’);
Closegraph;

End.
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Bai tap 10.7: Viét chuong trinh vé& md hinh chiéc dia bay chuyén dOng ngau nhién
trén man hinh.

Uses crt; Graph;
Const r = 20; StartX = 100; StartY = 50;

Procedure ThietLapDohoa;
Var Gd,Gm:Integer;
Begin
Gd:=0;
InitGraph(Gd,Gm,'D:\BP\BGI’);
End,;

Procedure Move(Var x,y:Integer);

Var Step:Integer;

Begin
Step:=Random(2*r);
If Odd(Step) Then Step:=-Step;
X:=x+Step;
Step:=Random(r);
If Odd(Step) Then Step:=-Step;
y:=y+Step;

End;

Procedure VeDiaBay;

Begin
Ellipse(StartX,StartY,0,360,r,(r div 3)+2);
Ellipse(StartX,StartY-4,190,357,r,r div 3);
Line(StartX+7,StartY-6,StartX+10,StartY-12);
Line(StartX-7,StartY-6,StartX-10,StartY-12);
Circle(StartX+10,StartY-12,2);
Circle(StartX-10,StartY-12,2);

End;

Procedure Play;
Var x1,y1,x2,y2,size:Word;
x,y:Integer;
P:Pointer;
Begin
VeDiaBay;
x1l:=StartX - (r+1);
yl:=StartY - 14,
X2:=StartX +r + 1;
y2:=StartY + (r div 3) + 3;
(* Luu va xéa anh *)
size:=ImageSise(x1,y1,x2,y2);
GetMem(p,size);
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Getlmage(x1,y1,x2,y2,P");
Putimage(x,y,P*",XORPut); { X6a anh }
x:=GetMaxX div 2;
y:=GetMaxy div 2;
(* Di chuyén dia bay *)
Repeat
Putlmage(x,y,P*,XORPut); { V& dia bay }
Delay(200);
Putimage(x,y,P",XORPut); { X6a dia bay }
Move(X,y);
Until KeyPressed,;
FreeMem(p,size); { Gidi ph6ong viing nhé '}
End;

BEGIN
ThietLapDoHoa;
Play;
CloseGraph;

END.

Bai tap 10.8: Viét chuong trinh d€ vé da gidc déu c6 n dinh.
Y turong:

Khi vé& mot da giac déu N dinh, cac dinh nay nam trén m6t dudng tron (O,R) dOng
thOi khodng cach gilta hai dinh va tdm tao thanh mo6t géc nhon khéng dGi c6 gia tri 1a
2*Pi/N.

Gid sU dinh th( nhat cla da gidc nam trén dudng thang tao véi tim mot géc 00,
dinh th( hai tao mOt géc 2*Pi/N va dinh th( i sé tao mOt gdc 12 2*Pi(i-1)/N.

MOt cach tOng quét, ta tao mOt mang d€ chita toa dO cac dinh.

Const Max = <Gia tri>;
Type Mang = ARRAY[1..Max] of PointType;
Var P:Mang;

Gia sU chon PO: PointType la toa d0 tdm cUa da giac thi dinh th( i cUa da giac sé
tao mOt goc la:  Angle:=2*Pi*(i-1)/N
Nhung néu da gidc nay c6 dinh dau tién tao mOt géc bang A0 thi:
Angle:=2*Pi*((i-1)/N + A0/360)
Va toa d0 cac dinh nay trén man hinh 1a:
P[i].x := PO.x + R*cos(Angle)
Pli].y := PO.y - R*sin(Angle)
Ta xay dung thu tuc d€ tu dong luu cac dinh cla da gidc déu vao mang P. Trong
d6: PO 13 toa d tam, A0 1a goc bat dau, R 1a ban kinh, N 12 s6 dinh (3<N<Max).

Uses Crt,Graph;
Const Max = 10;
Type Mang = Array[1..Max] of PointType;
Var AO,R:real;
N:Byte;
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PO:PointType; P:Mang;

Procedure ThietLapDohoa;
Var Gd,Gm:Integer;
Begin
Gd:=0;
InitGraph(Gd,Gm,'D:\BP\BGI’);
End;

Procedure TaoDinh(R,AO:real;N:Byte;P0:PointType;Var P:MANG);
var i:Byte;
Angle:real,
Begin
If (n<3)or(n>=Max) then
Begin
Writeln('Khong tao duoc tap dinh!);
Exit;
End;
Fori:=1tondo
With P[i] do
Begin
Angle:=2*Pi*((i-1)/n + A0/360);
x:=P0.x + Round(R*Cos(Angle));
y:=P0.y - Round(R*Sin(Angle));
End;
P[n+1]:=p[1];
End,;

BEGIN
Write('Nhap so dinh cua da giac deu: n="); ReadIn(N);
ThietLapDoHoa;
PO.x:=GetMaxX div 2;
PO.y:=GetMaxY div 2;
A0:=90;
R:=GetMaxy div 4;
TaoDinh(R,A0,5,P0,P);
DrawPoly(5,P);
CloseGraph;

END.

Bai tap 10.9: Viét chuong trinh vé& d6 thi ham s6 sau: f(x) = ax* + bx + c.
Y turong:
Budc 1: Xac dinh doan can vé [Min,Max].
Budc 2: Dat gOc toa dO 1én man hinh (x0,y0).
Chia ti 1€ vé& trén man hinh theo hé s6 k.
Chon s0 gia dx trén doan can vé.
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Budc 3: Chon di€m xudt phat: x = Min, tinh f(x).
DGi qua toa dO man hinh va lam tron:
x1:=x0 + Round(x.k);
y1:=y0 - Round(y.k);
Di chuyén dén (x1,y1): MOVETO(x1,y1);
Budc 4: Tang x lén: x:=x + dx;
PGi qua toa dO man hinh va lam tron:
x2:=x0 + Round(x.k);
y2:=y0 - Round(y.k);
Vé dén (x2,y2): LINETO(x2,y2);

Budc 5: Lap lai budc 4 cho dén khi x > Max thi dUng.

Uses Crt,Graph;
var a,b,c,Max,Min:real;

Procedure ThietLapDohoa;
Var Gd,Gm:Integer;
Begin
Gd:=0;
InitGraph(Gd,Gm,'D:\BP\BGI’);
End,;

Function F(x:real):real;
Begin

F:=a*xX*Xx + b*x + c;
End;

Procedure VeDoThi(Min,Max:real);
var x1,yl:integer;
dx, x, k:real;
X0, y0:word;
Begin
X0:=GetMaxX div 2;
y0:=GetMaxY div 2;
K:=GetMaxX/30;
dx:=0.001;
X:=Min;
x1:=x0 + Round(x*k);
y1l:=y0 - Round(F(x)*k);
Moveto(x1,yl);
While x<Max do
Begin
X =x+dX;
x1:=x0 + Round(x*k);
yl:=y0 - Round(F(x)*k);
LineTo(x1,y1);
End;
End;
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BEGIN

Write(‘Nhap a= ‘); Readln(a);

Write(‘Nhap b= ‘); Readln(b);

Write(‘Nhap c= ‘); Readln(c);

ThietLapDoHoa;

Min:=-10; Max:=10;

{Vé truc toa do}

Line(GetMaxX Div 2,1, GetMaxX Div 2, GetMaxY);
Line(1, GetMaxY Div 2, GetMaxX, GetMaxY Div 2);
VeDoThi(Min, Max);

Repeat Until KeyPressed;

CloseGraph;
END.

Bai tap 10.10: V& hinh bdng hoa.
Y turong:
Dung t0a dd cuc. Gid sU ta ¢6 t0a dd cuc trong do:
Truc cuc: Ox
Goc quay: a
thi toa d6 cuc clla mOt di€m trong mat phang 1a cap (x,y) v6i:
x = f(a).Cos()
y = f(a).Sin(a)
Trong do: f(a) la phuong trinh do ta qui dinh.
Vi du:
f(a) = k.Cos(na) : Hinh bong hoa.

Hinh bong hoa
f(a) = a.a (a>0) : Budng xodn Gc Acsimet.
f(a) = k.(1+Cos(0)): Hinh trai tim.

Uses Crt,Graph;
var R,chuky:real,

Procedure ThietLapDohoa;
Var Gd,Gm:Integer;
Begin
Gd:=0;
InitGraph(Gd,Gm,'D:\BP\BGI’);
End;
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Function F(R,Alpha:real):real; { Tinh ham f(a) }
Begin

F:=R*cos(19*Alpha/3)+5;
End;

Procedure VeHinh(ChuKy:real);
var x1,x2,y1,y2:integer;
a,Alpha,k:real;
x0,y0:word;
Begin
xX0:=GetMaxX div 2;
y0:=GetMaxyY div 2;
K:=GetMaxX/50;
a:=Pi/180;
Alpha:=0;
x1:=x0 + Round(F(R,Alpha)*k*cos(Alpha));
y1:=y0 - Round(F(R,Alpha)*k*sin(Alpha));
Moveto(x1,yl);
While Alpha<ChuKy do
Begin
Alpha:=Alpha+a;
x1:=x0 + Round(F(R,Alpha)*k*cos(Alpha));
y1:=y0 - Round(F(R,Alpha)*k*sin(Alpha));
LineTo(x1,y1);
Delay(10);
End,
End,;

BEGIN

ThietLapDoHoa;

R:=15; chuky:=4*Pi;
VeHinh(chuky);

repeat until KeyPressed,;
CloseGraph;

END.

Bai tap 10.11: Viét chuong trinh v& cung Koch. Cac budc phét sinh clla cung Koch
dugc thuc hién trong hinh sau:

. BAt dau tlr dudng ngang K, c6 do dai bang @ Ko

1.
« DPE tao cung bac-1(goi 1a K,), chia duGng () K
thanh ba phan va thay doan gi(ta bang tam '

giac déu co canh dai 1/3. Bay gio, toan boO © K, _/\_7/\?_/\_

dudng cong c6 d0 dai 4/3.
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 Cung bac-2 K, c6 dugc bang canh dung ti€p cac tam gidc déu tUr 4 doan cla
K1. Vi mbi doan c6 d6 dai ting 4/3 1an nén toan bO cung dai ra 4/3 1an.
Y turong:
TU hinh (b) ta thdy rang, dau tién hudng vé quay trai 60°, r6i quay phai 120°, cubi
cling quay trai 60° d€ tré vé hudng ban dau.

Uses Crt,Graph;
Var n:Integer,
Goc,length:real;

Procedure ThietLapDohoa;
Var gd,gm:integer;
Begin
gd:=0;
InitGraph(gd,gm,'D:\bp\bgi");
End:;

Procedure Koch(dir,len:real;n:integer);
const rads=0.017453293;
Begin
If n>0 Then
Begin
Koch(dir,len/3,n-1);
dir:=dir+60; {Quay phai 60 do}
Koch(dir,len/3,n-1);
dir:=dir-120; {Quay trai 120 do}
Koch(dir,len/3,n-1);
dir:=dir+60; {Quay phai 60 do}
Koch(dir,len/3,n-1);
End
else LineRel(Round(len*cos(rads*dir)),Round(len*sin(rads*dir)));
end;

Begin
ThietLapDoHoa;
n.=4,
Goc:=180;
Length:=150;
Moveto(300,200);
Koch(Goc,Length,n);
Repeat until keypressed,;
Closegraph;

END.
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Bai tap 10.12: Viét chuong trinh tao ra C-cung dua trén su tinh ch€ tuong tu cla
mOt doan thang theo hinh sau:

C C C

0 1 2

Y tudng:

D& c6 dang phat sinh ké ti€p, moi doan thang dugc thay bGi mot “hinh giy” gbm
2 doan ngdn hon tao vGi nhau moOt géc 90°. Cac doan mdi c6 dd dai bang 1/+/2 1an
doan & budc trudc.
Xét hudng vé& & mdt ddu clia doan thang. DE vé hinh giy, hudng vé quay trai 45°,
vé mot doan, quay phai 90°, vé& doan th(t hai va sau d6 trd vé& hudng cii bang cach
quay goc 45°.

Uses graph,crt;

Procedure ThietLapDohoa;
Var gd,gm,gr:integer;
Begin
gd:=0;
Initgraph(gd,gm,'D:\bp\bgi");
End:;

PROCEDURE VeC_Cung;
Var n:Integer,;
Goc,length:real,
Procedure Rong(dir,len:real;n:integer);
const d=0.7071067;
rads=0.017453293;
begin
if n>1 then
begin
dir:=dir+45;
Rong(dir,len*d,n-1);
dir:=dir-90;
Rong(dir,len*d,n-1);
dir:=dir+45;
end
else LineRel(Round(len*cos(rads*dir)),Round(len*sin(rads*dir)));
end;
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Begin
n:=15;
Goc:=0;
Length:=130;
Moveto(200,200);
Rong(Goc,Length,n);
repeat until keypressed,;
End,;

BEGIN
ThietLapDoHoa,;
VeC_Cung;
Closegraph;

END.

Bai tap 10.13: Vi€t chuong trinh vé& tdp Mandelbrot - 14 mét hinh trong mat phang
phUc. Tap Mandelbrot dugc phét sinh theo cong thc sau:
z 72+ c(¥)

T&p hop Mandelbrot 14 tdp bao gdm nhig s6 phUic c sao cho z*+c van hitu han vGi
moi 1an 1ap.
Y turong:

Ta chon s phUc c0 dinh c va tinh biéu thic z2+c vGi z 1a sO phUc bién doi.

Néu chon z = 0 thi z*+c = c. Thay z vao cong thUic (*) ta dugc c*+c.

Ti€p tuc thay z bang gia tri mdi, ta 1ai c6: (c2+c)2+c, ...

CU{ nhu vay, ta thu dugc mOt ddy v6 han cac sO z.

Uses crt,graph;

Const row=1,

col=1;

Var x1,y1,x2,y2kx,ky:real,
Gioihan:Byte;
x0,y0:word;

Diemduoi,Diemtren:Integer;

Procedure ThietLapDohoa;
Var gd,gm,gr:integer;
Begin
gd:=0;
Initgraph(gd,gm,'D:\bp\bgi');
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End:;

Procedure KhoiTao;

Begin
Diemduoi:=GetMaxX;
Diemtren:=GetMax;
x1:=-2; y1.=-1.25;
x2:=0.5; y2:=1.25;
kx:=(x2-x1)/diemduoi;
ky:=(y2-yl)/diemtren;
Gioihan:=50;

End;

Procedure ManDelbrot;
var dong,cot,dem:integer;
P0,Q0,Modun,x,y,Aux:real;
Begin
cot:=0;
While cot<=diemduoi do
Begin
PO:=x1+cot*kx;
dong:=0;
While dong<=(diemtren div 2) do
Begin
QO0:=y1+dong*ky;
x:=0; y:=0;
dem:=1; Modun:=1;
While (dem<=gioihan)and(modun<4) do
Begin
AUX:=X;
X:=X*X-y*y +PO;
y:=2*y*Aux + QO;
Modun:=x*x + y*y;
dem:=dem+1;
End,;
If Modun<4 Then
Begin
PutPixel(cot,dong,3);
PutPixel(cot,diemtren-dong,3);
End,;
dong:=dong+row;
End;
cot:=cot+col;
End;
End,;
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Begin
ThietLapDohoa;
KhoiTao;
Mandelbrot;
readin;
CloseGraph;

End.

Tap MandelBrot

Bai tap 10.14: Viét chuong trinh md phong phép quay mOt tam giadc quanh gOc t0a
do.
Y turéng:
Ma tran cla phé h o6 46: R = Cos(a) Sin(a)
a tran cUa phép quay quanh gbc t0a dd: R = E»Sin(a) Cos(a)E

[x'= x.Cos(a) — y.Sin(a)
E[y': x.Sin(a) + y.Cos(Q)

Uses crt,Graph;
Type ToaDo=Record
x,y:real;
End;
var k,Alpha,goc:real;
P,.PP,PPP,P1,P2,P3:ToaDo;
x0,y0:word;
ch:char;

Procedure ThietLapDohoa;
Var gd,gm,gr:integer,;
Begin
gd:=0;
Initgraph(gd,gm,'D:\bp\bgi");
End,

Procedure VeTruc;
Begin
Line(GetMaxX div 2,0,GetMaxX div 2,GetMaxY);
Line(0,GetMaxY div 2,GetMaxX,GetMaxY div 2);
End;

Procedure VeHinh(P1,P2,P3:ToaDo);
Begin
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Line(x0+Round(P1.x*k),y0-Round(P1.y*k),
x0+Round(P2.x*k),y0- Round(P2.y*k));
Line(x0+Round(P2.x*k),y0-Round(P2.y*k),
x0+Round(P3.x*k),y0- Round(P3.y*k));
Line(x0+Round(P3.x*k),y0-Round(P3.y*k),
x0+Round(P1.x*k),y0- Round(P1.y*k));
End,;

Procedure QuayDiem(P:ToaDo;Alpha:real; var PMoi:ToaDo);
Begin
PMoi.x:=P.x*cos(Alpha)-P.y*sin(Alpha);
PMoi.y:=P.x*sin(Alpha)+P.y*cos(Alpha);
End;

Procedure QuayHinh(P1,P2,P3:ToaDo;Alpha:real,
var P1Moi,P2Moi,P3Moi:ToaDo);
Begin
QuayDiem(P1,Alpha,P1Moi);
QuayDiem(P2,Alpha,P2Moi);
QuayDiem(P3,Alpha,P3Moi);
End;

BEGIN
ThietLapDoHoa,;
x0:=GetMaxX div 2;
y0:=GetMaxy div 2;
k:=GetMaxX/50;
Vetruc;
P.x:=5; P.y:=3; PP.x:=2; PP.y:=6; PPP.x:=6; PPP.y.=-4;
P1:=P; P2:=PP; P3:=PPP;
Alpha:=0; goc:=Pi/180;
SetWriteMode(XORPut);
VeHinh(P,PP,PPP);
Repeat
ch:=readkey;
if ord(ch)=0 then ch:=readkey;
case Upcase(ch) of
'K": Begin
VeHinh(P1,P2,P3);
Alpha:=Alpha-goc;
QuayHinh(P,PP,PPP,Alpha,P1,P2,P3);
VeHinh(P1,P2,P3);
End:;
'M': Begin
VeHinh(P1,P2,P3);
Alpha:=Alpha+goc;
QuayHinh(P,PP,PPP,Alpha,P1,P2,P3);
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VeHinh(P1,P2,P3);
End;
End;
Until ch=#27;
CloseGraph;
END.

BAI TAP TU GIAI

Bai tap 10.15: Vi€t chuong trinh vé& ban cO quic t€ 1én man hinh.

Bai tap 10.16: Vi€t chuong trinh vé& mot chi€c xe 6 t6 (theo hinh dung cUa ban) va
cho né chay ngang qua man hinh.

Goiy:
Dung kY thudt 1at trong man hinh hodc di chuyén viing man hinh.

Bai tap 10.17: Viét chudng trinh v€ 14 ¢ t6 qudc dang tung bay.
Goiy:
Dung kY thuat 1at trong man hinh.

Bai tap 10.18: Viét chuong trinh nhdp vao n hoc sinh cla mOt 18p hoc bao gbm 2
trudng sau: HO tén, di€m trung binh.

a/ Hay thOng ké s6 lugng hoc sinh gidi, kha, trung binh va yéu.

b/ V& bi€u do thOng ké s6 lugng hoc sinh gidi, kh4, trung binh va yéu theo 2
dang: bi€u do cOt (column) va bi€u do banh tron (Pie).

Bai tap 10.19: Viét chuong trinh d€ vé do thi clla cac ham sO sau:
a/y = ax’ + bx* + cx +d
b/y=ax'+bx’+cx* +dx + e

o _ax+b

y cx+d
Z+bx+

d/y_ax bx+c
dx+e

Bai tap 10.20: Hinh vé cung Koch dua trén 3 canh cUa tam gidc déu nhu hinh sau:

Bai tap 10.21: Viét chuong trinh d€ vé dudng xodn Oc.
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Goiy:
Dung t0a d0 cuc.

Bai tap 10.22: Viét chuong trinh vé c4i dong ho dang hoat dOng.

Bai tap 10.23: Vi€t chuong trinh md phong chuyén dOng cUa trdi dat xung quanh mat
tr0i va dong thoi chuyén dOng clla mat tring xung quanh trai dat.
Goiy:

Diing ma tran cUa phép quay.

Bai tap 10.24: X4y dung moOt thu vién (Unit) ch(fa tat cd cac bai tap trong chuong
nay.

Bai tap 10.25: Viét chuong trinh tao Menu dO hoa gidng nhu cdc Menu trong méi
truOng WINDOWS (xem hinh).

+ Tao Menu - 10| x|

File Edit %iew Fomat Tools

MNew

Open

Save
E xit
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