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LOI MO DAU

Theo khung chuong trinh cia B§ Giao Duc va Pao Tao, Ngon ngir Lap trinh
Pascal 13 mot phan quan trong trong hoc phan Tin hoc Pai cuong thudc cac khdi
nganh Khoa hoc Ty nhién, dac biét 1a nganh Cong ngh¢ Thong tin.

Nham dap tng yéu cau hoc tip ciia hoc sinh, sinh vién budc dau 1am quen véi cong
viéc 1ap trinh, chung t6i di bién soan bd Giao Trinh Bai tap Pascal nhim gitp cho
sinh vién c6 mét tai liéu hoc tap, rén luyén tot kha ning 1ap trinh, tao nén tang vimg
chac cho cac mon hoc tiép theo trong chuong trinh dao tao Ctr nhan Cong nghé Thong
tin .

Gi4o trinh bai gdm rat nhiéu bai tap tir don gian dén phurc tap. Cac bai tap nay duoc
bién soan dua trén khung chuong trinh gidang day mon Tin hgc Pai cwong. Bén cach
d6, chung toi ciing bo sung mot sd bai tap dua trén co sd mot sd thuat toan chuan véi
cac ciu tric dir liéu duge mé rong nham nang cao ky nang, phuong phap 1ap trinh cho
sinh vién.

Noi dung ciia gido trinh duoc chia thanh 10 chuong. Trong mdi chuong déu cé phan
tom tat 1y thuyét, phan bai tdp mau va cudi cing 1 phan bai tap tu giai dé ban doc tur
minh kiém tra nhitng kién thtrc va kinh nghiém d3 hoc. Trong phan bai tip mau, ddi
vo1 nhitng bai tap kho hodc c6 thuat toan phurce tap, chiing t61 thuong néu ra y tuong va
giai thuat trudc khi viét chuong trinh cai dit.

Xin chan thanh cam on cac dong nghiép & Khoa Cong nghé Thong tin Truong Pai
hoc Khoa hoc Hué d3 giup d&, dong gop y kién dé hoan chinh néi dung gido trinh nay.

Chuing t6i hy vong sém nhan duoc nhitng ¥ kién dong gop, phé binh cta ban doc vé
noi dung, chat lugng va hinh thirc trinh bay dé gido trinh nay ngay mot hoan thién hon.

Hué, Thang 07 Nam 2004
CAC TAC GIA
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Chuong 1
CAC THANH PHAN CO BAN CUA

NGON NGU LAP TRINH PASCAL

Pascal 1a mQt ngon ngtr lap trinh bac cao do Niklaus Wirth, gido su dién toan truong
Pai hoc k¥ thuat Zurich (Thuy Si) dé xuit nim 1970. Ong 13y tén Pascal dé ky niém
nha toan hoc va nha triét hoc nguoi Phap ndi tiéng Blaise Pascal.

1. Cac tap tin can thiét khi 1ap trinh véi Turbo Pascal
bé 1ap trinh dugc véi Turbo Pascal, ti thiéu can 2 file sau:
e TURBO.EXE: Dung dé soan thao va dich chuong trinh.
e TURBO.TPL: Thu vién chtra cdc don vi chuan dé chay véi TURBO.EXE.
Ngoai ra, mudn lap trinh dd hoa thi phai cin thém céc tap tin:
e GRAPH.TPU: Thu vién d6 hoa.
e *BGI: Céc file diéu khién cac loai man hinh twong tng khi dung d6 hoa.
e * CHR: Céc file chira cac font chit d6 hoa.

2. Cac budc co ban khi 1ap mot chwong trinh Pascal
Buwoce 1: Soan thao chuong trinh.
Buwiéc 2: Dich chuong trinh (nhan phim F9), néu c6 16i thi phai sira 15i.
Buwdéc 3: Chay chuong trinh (nhan phim Ctrl-F9).

3. Cau triic chung ciia mot chwong trinh Pascal
{ Phdn tiéu dé }
PROGRAM Tén chuong_trinh;
{ Phan khai bdo }
USES ... ;

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

{ Phan than chwong trinh }
BEGIN

Vi du 1: Chuong trinh Pascal don gian nhat
BEGIN
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Write(‘Hello World!’);

END.

Vidu 2:
Program Vidu2;
Const PI=3.14;
Var R,S:Real;
Begin

R:=10; {Ban kinh duwdng 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 ning thuwong ding

F2: Luu chuong trinh dang soan thdo vao dia.

F3: M file méi hodc file da ton tai trén dia dé soan théo.

Alt-F3: DPong file dang soan thao.

Alt-F5: Xem két qua chay chuong trinh.

F8: Chay tirng cau 1énh mot trong chuong trinh.

Alt-X: Thoat khoi Turbo Pascal.

Alt-<So thir ty ciia file dang mé>: Dich chuyén qua lai giira cac file dang mé.
F10: Vao hé thong Menu cua Pascal.

5. Cac thao tac co ban khi soan thao chwong trinh
5.1. Cac phim thong dung

Insert: Chuyén qua lai giita ché do dé va ché d6 chén.
Home: Pua con tré vé dau dong.

End: Dua con tro vé cudi dong.

Page Up: Dua con tré 1én mot trang man hinh.

Page Down: Dua con tré xuéng mot trang man hinh.
Del: Xoa ky tu ngay tai vi tri con tro.

Back Space (<): X6a ky tu bén trai con tro.
Ctrl-PgUp: Pua con tré vé dau vin ban.

Ctrl-PgDn: Dua con tro vé cudi vin ban.

Ctrl-Y: X06a dong tai vi tri con tro.

5.2. Cdc thao tic trén khoi van bin

Chon khéi vin ban: Shift + <Cac phim «T—{>
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e Ctrl-KY: Xo4 khdi vian ban dang chon
e Ctrl-Insert: Pua khdi vin ban dang chon vao Clipboard
e Shift-Insert: Dan khdi van tir Clipboard xudng vi tri con tro.

6. Cac thanh phan co ban ciia ngoén ngir Pascal
6.1. Tir khoa

Tir khoa 13 cac tir ma Pascal danh riéng dé phuc vu cho muc dich cta né. (Chang
han nhu: BEGIN, END, IF, WHILE.,...)

Chii y: Véi Turbo Pascal 7.0 tré 1én, cdc tir khod trong chwong trinh sé dwoc hién
thi khac mau voi cac tu khac.

6.2. Tén (dinh danh)
Dinh danh 12 mét diy ky tu dung dé dit tén cho cic hing, bién, kiéu, tén chuong
trinh con... Khi dat tén, ta phai chi y mot s6 diém sau:
e Khong dugc dat trung tén voi tir khoa
o Ky tu dau tién ciia tén khong duoc bat dau bai cac ky tu dic biét hodc chir sb.
o Khong dugc dat tén voi ky tu space,cac phép toan.
Vi du: Cac tén viét nhu sau 1a sai

1XYZ Sai vi bt dau bang chir sb.
#LONG Sai vi bat dau bang ky tu dic biét.
FOR Sai vi trung véi tur khoa.

KY TU Sai vi c6 khoang trang (space).
LAP-TRINH Sai vi ddu trir (-) 1a phép toan.

6.3. Déu chdm phay (;)
Dau chiam phay dugc dung dé ngin cach giita cic cau 1énh. Khong nén hiéu dau
cham phay 1a du két thiic cau lénh.
Vi du:
FOR i:=1 TO 10 DO Write(i);
Trong cau Iénh trén, 1énh Write(i) duoc thuc hién 10 1an. Néu hiéu ddu chdm phay
1a két thiic cau 1énh thi 1énh Write(i) chi thyc hién 1 lan.

6.4. Loi gidi thich

Céc 161 ban luan, 16i cht thich co thé dwa vao bat ky chd nao trong chuong trinh dé
cho ngudi doc dé hiéu ma khéng 1am anh huéng dén cic phan khac trong chuong
trinh. Loi giai thich duoc dat gitta hai ddu ngoac { va } hodc gitta cum dau (* va *).
Vi du:

Var a,b,c:Rea; {Khai bdo bién}
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Delta := b*b — 4*a*c; (* Tinh delta dé gidi phwong trinh bdc 2 *)

BAI TAP THU'C HANH

1. Khoi dong Turbo Pascal.
2. Nhap vao doan chuong trinh sau:

O 0 3 N =~ W

Uses Crt;
Begin

ertel n (‘***********************************************************’ ) .
b

WriteIn(™ CHUONG TRINH PASCAL DAU TIEN CUA TOI *),

Writeln(“* Oi! Tuyet volil... *);
ertel n(‘***********************************************************’ ) .
ReadIn;

End.

. Dich va chay chuong trinh trén.

. Luu chuong trinh vao dia véi tén BAI1.PAS.

. Thoat khéi Pascal.

. Khoi dong lai Turbo Pascal.

. M¢ file BAI1.PAS.

. Chen thém vao dong: CLRSCR; vao sau dong BEGIN
. Dich va chay thtr chuong trinh.

10. Luu chuong trinh vao dia.
11. Thoat khoi Pascal.
12. Viét chuong trinh in ra man hinh céc hinh sau:

% skeosk sk sk skosk sk skeoskoskoskoskoskosk
Hoksk ek kK ek kK
Kk ksk kok kek kK
ksk kok koo sk skoskosk sk % %k
sk sk skosk skokock 2k kK ok
ek kK sk kk ek kk
kk kK koo sk skeoskesk ok koo sk sk skeosk ok
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Chuong 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. Kiéu logic
- Tu khoa: 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 gi tri boolean ta tuan theo qui tic: FALSE < TRUE,
Gia sir A va B 1a hai gia tri kiéu Boolean. Két qua ctia cac phép toan duoc thé hién
qua bang dudi day:

A B AANDB | AORB A XORB NOT A
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. Kiéu so nguyén
2.1. Cac kiéu so6 nguyén

Tén kiéu Pham vi Dung luwgng
Shortint -128 —> 127 1 byte
Byte 0 — 255 1 byte
Integer -32768 — 32767 2 byte
Word 0 — 65535 2 byte
LonglInt -2147483648 — 2147483647 4 byte

2.2. Cdc phép todn trén kiéu so nguyén

2.2.1. Céc phép todn sé hoc:
+, -, *, / (phép chia cho ra két qua 1a sd thuc).
Phép chia lay phan nguyén: DIV (Vi du : 34 DIV 5 = 6).
Phép chia ldy s6 du: MOD (Vi du: 34 MOD 5 = 4).

2.2.2. Cdc phép toan xu ly bit:
Trén cac kiéu Shortlnt, Integer, Byte, Word ¢6 cac phép toan:
e 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 trai): a SHL n <> a x 2"
e SHR (phép dich phai): a SHR n < a DIV 2"

3. Kiéu s6 thuc
3.1. Cdc kiéu sé thwe

Tén kiéu Pham vi Dung luwgng
Single 1.5x10™% — 3.4x10™® 4 byte
Real 2.9x107% — 1.7x10"" 6 byte
Double 5.0x10°* > 1.7x107% 8 byte
Extended | 3.4x10™%°? - 1.1x10"* 10 byte

Chii y: Cac kiéu sb thuc Single, Double va Extended yéu cau phai st dung chung véi
bd dong xtr Iy s6 hodc phai bién dich chuong trinh véi chi thi {SN+} dé lién két bo gia
1ap s6.

3.2. Cdc phép todn trén kiéu so thwe: +,-,*,/
Chii y: Trén kiéu sé thuc khéng ton tai cac phép toan DIV va MOD.

3.3. Cac ham so hoc sw dung cho kiéu s6 nguyén va so thuc:

SQR(x): Tra vé x°

SQRT(x): Tra vé can bac hai cua x (x>0)

ABS(x): Tra vé x|

SIN(x): Tra vé sin(x) theo radian

COS(x): Tra vé cos(x) theo radian

ARCTAN(x): Tra vé arctang(x) theo radian

LN(x): Tra vé ln(x)

EXP(x): Tra vé ¢*

TRUNC(x): Tra Ve sO nguyén gan v6i x nhat nhung bé hon x.
INT(x): Tra Ve phan nguyén cua x

FRAC(x): Tra vé phan thap phan cta x
ROUND(x):  Lam tron s6 nguyén x

PRED(n): Tra vé gia tri ding trude n
SUCC(n): Tra vé gia tri ding sau n
ODD(n): Cho gia tri TRUE néu n 1a s 1é.
INC(n): Tang n thém 1 don vi (n:=n+1).
DEC(n): Giam n di 1 don vi (n:=n-1).
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4. Kiéu ky tu
- Tu khoa: CHAR.
- Kich thuéce: 1 byte.
- Pé biéu dién mot ky tu, ta c6 thé st dung mot trong sb cac cach sau day:
e Dit ky tu trong cip ddu nhay don. Vidu'A",'0".
e Dung ham CHR(n) (trong d6 n 12 ma ASCII cia ky tu can biéu dién). Vi du
CHR(65) biéu dién ky tu 'A".
e Dung ky hiéu #n (trong d6 n 1a ma ASCII cua ky tu can biéu dién). Vi dy #65.
- Cac phép toan: =, >, >=, <, <=,<>,

* Cac ham trén Kiéu ky tu:

- UPCASE(ch): Tra vé ky ty in hoa twong tmg véi ky tu ch. Vi du: UPCASE('a") ='A'.
- ORD(ch): Tra vé sd thtr ty trong bang m3 ASCII cua ky tu ch. Vi du ORD('A")=65.

- CHR(n): Tra vé ky tu tuong mg trong bang ma ASCII c6 sb tha tuy 1a n. Vi du:
CHR(65)='A".

- PRED(ch): cho ky tu ding trude ky tu ch. Vi du: PRED('B")="A".

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

II. KHATI BAO HANG
- Hang 1a mot dai luong c6 gia tri khong thay doi trong sudt chuong trinh.
- Cu phap:

CONST <Tén hing> = <Gia tri>;

hoac:
CONST <Tén hing>: = <Biéu thirc hing>;
Vi du:

CONST Max =100;
Name = "Tran Van Hung';
Continue = FALSE;
Logic = ODD(5); {Logic =TRUE}

Chit y: Chi cdc ham chudn dwdi ddy méi dwoc cho phép sir dung trong mét biéu thirc
hang:

ABS CHR HI LO LENGTH ODD ORD

PTR ROUND PRED SUCC SIZEOF SWAP TRUNC

III. KHAI BAO BIEN
- Bién 12 mot dai lugng ma gia tri cua nod co thé thay ddi trong qué trinh thyc hién
chuong trinh.
- Ca phap:
VAR <Tén bién>[,<Tén bién 2>,...] : <Kiéu di liéu>;
Vi du:
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VAR  x,y: Real; {Khaibao hai bién x, y c6 kiéu la Real}
a, b: Integer; {Khai bao hai bién a, b ¢6 kiéu integer}
Chii §: Ta c6 thé vira khai bdo bién, vira gdn gid tri khéi dau cho bién bang cdch sir

dung cu phap nhu sau:
CONST <Tén bién>: <Kiéu> = <Gia tri>;
Vi du:

CONST x:integer = 5;
V6i khai bao bién x nhu trén, trong chwong trinh gia tri ciia bién x c6 thé thay doi.
(Piéu nay khong ding néu ching ta khai bao x 1a hang).

IV. PINH NGHIA KIEU
- Ngoai céac kiéu dir liéu do Turbo Pascal cung cap, ta co thé dinh nghia cac kiéu dir
liu m&i dua trén cac kiéu dit ligu da co.
- Cl phap:
TYPE <Tén kiéu> = <M ta kiéu>;
VAR <Tén bién>:<Tén kiéu>;
Vi du:
TYPE Sothuc = Real;
Tuo1 =1..100;
ThuNgay = (Hai,Ba,Tu, Nam, Sau, Bay, CN)
VAR x :Sothuc;
tt : Tuoi;
Day: ThuNgay;

V. BIEU THUC
Biéu thirc (expression) 13 cong thirc tinh toan ma trong d6 bao gém cac phép toan,
cac héng, cac bién, cac ham va cac dau ngodc don.
Vidu: (x +sin(y))/(5-2*x)  biéu thirc s6 hoc
(x+4)*2 = (8+y) biéu thirc logic
Trong mot biéu thire, thir ty vu tién cia cac phép toan duogc liét ké theo thir ty sau:
e Loi1got ham.
e Diu ngoic ()
e Phép todn mdt ngdi (NOT, -).
e Phép toan *, /, DIV, MOD, AND.
e Phép todn +, -, OR, XOR
e Phép todn so sénh =, <, >, <=, >=, <> IN

VI. CAU LENH

6.1. Cau Iénh don gian

- Cdu Iénh gdn (:=): <Tén bién>:=<Biéu thirc>;

- Cac 1énh xuit nhép dit liéu: READ/READLN, WRITE/WRITELN.
- Lo1 goi ham, thu tyc.
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6.2. Céu 1énh ¢6 céu tric
- Cau Iénh ghép: BEGIN ... END;
- Céc cu trac diéu khién: IF.., CASE..., FOR..., REPEAT..., WHILE...

6.3. Céc 1énh xuit nhip dir liéu
6.3.1. Lénh xudt dir ligu

Dé xuat dir liéu ra man hinh, ta str dung ba dang sau:

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

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

(3) WRITELN;

Céc thu tyc trén c6 chirc nang nhu sau:

(1) Sau khi xut gi tri ctia cac tham s6 ra man hinh thi con tré khong xudng dong.

(2) Sau khi xuat gia tri ciia cac tham sb ra man hinh thi con tré xuéng dau dong tiép

theo.

(3) Xuét ra man hinh mot dong trong.

Céc tham s co6 thé 13 cac hing, bién, biéu thirc. Néu c6 nhiéu tham sb trong ciu
1énh thi cac tham s6 phai dugc phan cach nhau bdi dau phay.

Khi sir dung 1énh WRITE/WRITELN, ta c6 hai cach viét: khéng qui cdch va c6 qui
cach:
- Viét khéng qui cdch: dit liéu xuét ra s& duoc canh 1& ¢ phia bén trai. Néu dir liéu 1a
s6 thuc thi s& dugc in ra duédi dang biéu dién khoa hoc.
Vi du:

WRITELN(x); WRITE(sin(3*x));
- Viét ¢é qui cdch: dit liéu xuit ra s& dugc canh 18 & phia bén phai.
Vi du:
WRITELN(x:5); WRITE(sin(13*x):5:2);

Cau lénh

Két qua trén man hinh

Writeln('Hello');
Writeln('"Hello':10);
Writeln(500);
Writeln(500:5);
Writeln(123.457)
Writeln(123.45:8:2)

Hello
Hello
500
500
1.2345700000E+02
123.46

6.3.2. Nhap div ligu

Dé nhép dir lidu tir ban phim vao céc bién c6 kiéu dir liéu chuan (trir cac bién kiéu

BOOLEAN), ta stt dung cu phép sau day:
READLN(<bién 1> [,<bién 2>,...,<bién n>]);

Chii y: Khi gép cdu lénh READLN; (khéng c6 tham s6), chiwong trinh sé dirng lai cho

ngueoi sie dung nhan phim ENTER mé&i chay tiép.
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6.4. Cac ham va thi tuc thwong dung trong nhép xuit dir liéu

e Ham KEYPRESSED: Ham tra vé gia tri TRUE néu nhu c6 mdt phim bat ky
dugc nhan, néu khong ham cho gié tri 1a FALSE.

e Ham READKEY: Ham c6 chtrc nang doc mot ky tu tir b dém ban phim.

e Thi tuc GOTOXY(X,Y:Integer): Di chuyén con tré dén cot X dong Y.

e Thu tuc CLRSCR: Xo4 man hinh va dua con tro vé gdc trén bén trai man hinh.

e Thu tuc CLREOL: X06a cac ky tu tir vi tri con tro dén hét dong.

e Thu tuc DELLINE: Xoa dong tai vi tri con trd va don cac dong & phia dudi 1én.

e Thu tuc TEXTCOLOR(color:Byte): Thiét 1ap mau cho cac ky tu. Trong d6
color € [0,15].

e Thi tuce TEXTBACKGROUND(color:Byte): Thiét 1ap mau nén cho man hinh.

BAI TAP MAU

Bai tap 2.1: Viét chuong trinh nhap vao d6 dai hai canh ctia tam gidc va goc giira hai
canh do, sau do tinh va in ra man hinh dién tich ctia tam giac.
Y tuéng:

Cong thtrc tinh dién tich tam giac: S = %a.b.sin(&’) vo1 a,b 1a do dai 2 canh va 6 1a géc

kep gitta 2 canh avab.

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: Viét chuong trinh tinh 4/x , x>0.
Y tuéng:

1 lln)r
n

Taco: 4/x = x" = e”
Program Tinh_can_bac_n_cua_x;
Var x,S: Real;
n: Word;
Begin
Write('Nhap vao n="); ReadIn(n);

11
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Write('Nhap vao x="); ReadIn(x);
S:=EXP(1/n*LN(x));
WriteIn('S =',S:0:2);
ReadIn;
End.

Bai tip 2.3:  Viét chuong trinh nhap vao 2 s6 a, b. Sau d6 hoan di gia tri cta 2 sb do:

a/ Cho phép dung bién 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 lay gia tri cda a}
a:=b; {a Iy gia tri cua b}
b:=tam; {b l4y lai gi4 tri cia tam}
Writeln('a ="',a,’ b = ,b);
ReadIn;

End.

b/ Khong dugc phép dung bién 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 ciia a+b}
b:=a-b; {b ldy gia tri cda a}
a:=a-b; {alay lai gi tri cia b}
Writeln('a ="',a,’ b = ‘,b);
ReadIn;

End.

BAI TAP TU GIAI

Bai tap 2.4: Vi€t chuong trinh nhap vao cac s6 nguyén: a, b, x, y, ... sau do in ra man
hinh két qua cua cac biéu thuce sau:

o X+y b/ (a+4)(b—2c+ 3) o/ X7, x>0 d/eJlawsinZ(x)—xl

2+ % T _9a-1)
y 2h

Bai tip 2.5: Viét chuong trinh tinh sién tich tam giac theo cong thuc sau:

12
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S = Jp(p=a)(p=bXp—0) véip = (atbio

Bai tap 2.6: Viét chuong trinh tinh khoang cach tir mot diém I(x;,y;) dén duong thang
c6 phuong trinh D: Ax + By + C=0.

Goi y:

Ax, +By, +C

VA? + B?

Cong thuce tinh khoang cach: h =

Bai tap 2.7: Viét chuong trinh tach mot sb6 n thanh 2 sd a, b sao cho tich P=a*b’ dat
cuc dai voi n dugc nhap vao tir ban phim.
Goiy:

Goi x 1a s6 thir hai thi s6 thir 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 clia mdt may tinh c6 do phéan giai: 640x480. Biét rang,
mdi diém trén man hinh chiém 1 byte. Hoi can bao nhiéu byte dé luu trir toan bd man
hinh d6 hoa d6?
C6 2 sinh vién viét chuong trinh tinh sb byte luu trit man hinh d6 hoa:
Program Sinhvien1;
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); readln;
End.
Hay cho biét 2 chuong trinh trén cho két qua dung hay sai? Tai sao?

Bai tap 2.9: Man hinh d6 hoa clia mot may tinh c¢6 do phan giai: 640x480. Biét rang,
mdi diém trén man hinh chiém 1 byte. Hoi can bao nhiéu byte dé luu trir mot ving co
kich thuéc bang 1/10 man hinh d6 hoa d6?

C6 2 sinh vién viét chuong trinh giai bai toan nay nhu sau:

Program Sinhvien1;
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Var a,b:Word;
s: Longint;

Begin

a:=640; b:=480;

S:=a;

S:=s*b;

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); readIn;
End.

Hay cho biét 2 chwong trinh trén cho két qua dung hay sai? Tai sao?
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Chuong 3 )
CAC CAU LENH CO CAU TRUC

I. CAU LENH RE NHANH
1.1. Lénh IF
Cu phap:
(1) IF B THEN S;
(2) IF B THEN S1 ELSE S2;
So d6 thuc hién:

Chii ¥: Khi sir dung cdu lénh IF thi dimg truée tir khod ELSE khéng dwoc ¢6 ddu
cham phdy (;).

1.2. Lénh CASE

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

& B: Biéu thic kiéu v6 huéng dém dugc nhu kiéu nguyén, kiéu logic, kiéu ky tu,
kiéu liét ke.
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@ Const i: Hang thir i, c6 thé 1a mot gia tri hang, cac gia tri hang (phan cach nhau
boi ddu phay) hodc cic doan hing (dung hai ddu cham dé phan cich giira gia tri
dau va gia tri cubi).

@ Gi4 tri cta biéu thirc va gia tri cua tip hang i (i=1,n) phai c6 cing kiéu.

Khi gap 1énh CASE, chuong trinh s& kiém tra:
- Néu gia tri cta biéu thirc B nam trong tap hang const i thi may sé& thuc hién 1énh S;
tuong trng.
- Nguoc lai:
+ Pbi voi dang 1: Khong lam gi ca.
+ Pbi véi dang 2: thyc hi¢n 1énh S, ;.

II. CAU LENH LAP
2.1. Vong lap xac dinh
Co hai dang sau:
© Dang tién
FOR <bién dém>:=<gi4 tri Min> TO <gia tri Max> DO S;
® Dang lui
FOR <bién dém>:=<gia tri Max> DOWNTO <gia tri Min> DO S;
So dd thyc hién vong lap FOR:

Dang tién Dang lui
Bién dém:=Min Bién dém:=Max

[ »
> »

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

Chii y: Khi str dung cdu 1énh 1ip FOR can chu ¥ cac diém sau:
= Khéng nén tuy tién thay déi gid tri ciia bién dém bén trong vong Idp FOR vi lam
nhie vy cé thé sé khéng kiém sodt dwoc bién dém.
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= Gid tri Max va Min trong cdu lénh FOR sé dwoc xdc dinh ngay khi vao dau vong
lip. Do dé cho dii trong vong Idp ta ¢6 thay déi gid tri ciia né thi sé lan Idp 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:
e Dang REPEAT: Lip lai cong viéc S cho dén khi biéu thirc B=TRUE thi dung.
e Dang WHILE: Trong khi biéu thirc B=TRUE thi tiép tuc thuc hién cong viéc S.

Repeat

>
Bl

+ Thoat

Thoat
BAI TAP MAU

Bai tap 3.1: Vi€t chuong trinh nhap vao mot s6 nguyén va ki€ém tra xem s vira nhap
12 s6 chan hay so 1¢.

Uses crt;
Var x:integer;
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 wvua nhap vao la so le');
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Readln;
End.

Bai tép 3.2: Viét chuong trinh giai 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 { Néu a bang 0 }

If b = 0 Then {Truonghgpa=0vab=0}
Writeln ('Phuong trinh co vo so nghiem')
Else { Truong hop a=0vab =0 }
Writeln ('Phuong trinh vo nghiem')

Else {Truonghgopa=0 }

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

End.

Bai tap 3.3: Viét chuong trinh nhap vao tudi cia mot ngudi va cho biét ngudi d6 1a
thiéu nién, thanh nién, trung nién hay lao nién. Biét ring: néu tudi nho hon 18 1a thiéu
nién, tir 18 dén 39 1a thanh nién, tir 40 dén 60 1a trung nién va 16n hon 60 1a 130 nién.

Uses crt;
Var tuoi:Byte;
Begin
Write (Nhap vao tuoi cua mot nguoi:'); Readln (tuoi);
Case tuoil 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;
Readln;
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End.

Bai tap 3.4: Viét chuong trinh tinh tong S = 1+2+...+N.
Cach 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);
Readin;
End.

Cach 2: Dung vong 1dp 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);
ReadIn;
End.

Cdach 3: Dung vong 1ap WHILE.
Program TinhTong;
Uses crt;
Var N,i,S:integer;
Begin
Clrscr;
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Write('Nhap vao gia tri cua N :'); ReadIn(N);
S:=0; i:=1;
While i<=N Do
Begin
S:=S+i;
ii=i+1;
End;
Writeln('Ket qua la :',S);
ReadIn;
End.

Bai tap 3.5: Viét chuong trinh nhap vao N s6 nguyén tir ban phim. Hiy tinh va in ra
man hinh tong cta cac sé vira dugc nhap vao.
Y twong:

Dung phuong phap cong dén. Cho vong lip FOR chay tir 1 téi N, tmg vé6i 1an lip
thir i, ta nhap vao sb6 nguyén X va dong thoi cong dén X vao bién S.

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

Bai tép 3.6: Viét chuong trinh nhap vio cac s6 nguyén cho dén khi nao gip s6 0 thi két
thuc. Hiy dém xem c6 bao nhiéu sd chin vira dugc nhép vao.
Y tuéng:

Bai toan nay khong biét chinh xac s6 1an ldp nén ta khong thé dung vong lip FOR.
Vi phai nhap vao sé nguyén N trudc, sau d6 méi kiém tra xem N=0? Do d6 ta nén
dung vong 13p 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 tip 3.7: Viét chuong trinh tinh sé Pi véi d6 chinh xéac Epsilon, biét:
Pi/4 = 1-1/3+1/5-1/7+...

Y tuéng:

Ta théy réng, mau sb 1a cac sb 16 co qui luat: 2*i+1 véi i=1,...,n. Do d6 ta dung i lam
bién chay.

Vi tinh s Pi v6i d6 chinh xac Epsilon nén khong biét trude duge cu thé sb 1an lap,
do do6 ta phai dung vong 1dp WHILE hodc REPEAT. C6 nghia la phai ldp cho t&1 khi
t=4/(2*1+1) < Epsilon thi dung.

Uses Crt;
Const Epsilon=1E-4;
Var Pi,trreal;
I,s:Integer;
Begin
Pi:=4; i:=1; s:=-1;
t:=4/(2%i+1);
While t>Epsilon Do
Begin
Pi:=Pi+s*t;
S:=-8; ii=i+1;
t:=4/(2%i+1);
End;
Writeln('So Pi =",Pi:0:4);
ReadIn;
End.

Bai tip 3.8: Viét chuong trinh nhap vao sé nguyén N. In ra man hinh tit ca cac udc
s6 cua N.
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Y tuéng:
Cho bién i chay tir 1 t6i 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:=1 To N Do
If N MOD i=0 Then Write(i:5);
ReadIn;
End.

Bai tAp 3.9: Viét chuong trinh tim USCLN va BSCNN cuia 2 s6 a, b dugc nhdp vao
tur ban phim.

Y tuéng:

- Tim USCLN: Lay s6 16n trir s6 nho cho dén khi a=b thi dimg. Luc 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);
Writeln('(BSCNN=",a*b DIV aa);
ReadlIn;
End.

Bai tip 3.10: Viét chuwong trinh tim cac s6 ¢6 3 chit 6 ahe sao cho: e =a’° + b’ +¢’.
Y twong:
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Dung phuong phap vét can. Ta biét rang: a c6 thé c6 gia tri tir 1>9 (vi a 13 sé hang
tram), b,c c¢6 thé co gia tri tir 0—9. Ta s& dung 3 vong lip FOR 10ng nhau dé duyét qua
tat ca cac truong hop cia a,b,c.

Ung v6i mdi bo abc, ta s& kiém tra: Néu 100.a + 10.b + ¢ = a’ + b’ + ¢’ thiinra bd
abc do.

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

Fora:=1 To 9 Do

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

ReadIn;

End.

Bai tip 3.11: Viét chuong trinh nhap vao sd tu nhién N rdi théng bao 1én man hinh sb
d6 c6 phai 1a s6 nguyén t6 hay khong.
Y tuéng:

N 1a sb nguyén t6 néu N khong c6 udc s6 nao tir 2 — N div 2. Tir dinh nghia nay ta
dua ra giai thuat:

- Pém s6 ude s6 ciia N tir 2 — N div 2 luu vao bién d.

- Néu d=0 thi N 1a s nguyén td.

Uses crt;
Var N,i,d : Word;
Begin
If N<2 Then Writeln(N,” khong phai la so nguyen to’)
Else
Begin
{Dém sb woc sb}
d:=0;
Fori:=2 To N div2 Do
If N MOD i=0 Then d:=d+1;
{Kiém tra}
If d=0 Then WriteIn(N,’ la so nguyen to’)
Else Writeln(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 giai phuong trinh bac hai: ax” + bx + ¢ = 0, a=0.
Goiy:
- Tinh Delta=b*b-4*a*c.
- Bién luan:
Delta<0: Phuong trinh v6 nghi¢m.
Delta=0: Phuong trinh c6 nghiém kép: x = -b/(2*a).
Delta>0: Phuong trinh c¢6 2 nghiém phan biét: x, , = (-b=SQRT(Delta))/(2*a).

Bai tip 3.13: Viét chuong trinh nhap vao tir ban phim: gio, phut, gidy. Cong thém mot
s6 gidy ciing duoc nhap tir ban phim. Hay in ra két qua sau khi cong xong.
Goi y:

- Goi sb gidy dugc cong thém 1a: ss. Gan gidy:=gidy+ss.

- Néu giay>60 thi: phut:=phuat + gidy DIV 60 va gidy:=gidy MOD 60.

- Néu phtt>60 thi: gid:=gio + phat DIV 60 va phut:=phut MOD 60.

Bai tap 3.14: Viét chuong trinh tim Max, Min cua 4 s6:a, b, ¢, d.

Bai tap 3.15: Viét chuong trinh nhap vao ngdy, thang, nim. May s& hién 1én ngay,
thang, nam hom sau.
Goiy:

Bién luan theo thang. Gom thang thanh 3 nhom: 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 tuy theo nam nhuan).

Dung I¢nh lya chon:

CASE thang OF

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

4,6,9,11: oo,

2 e

END;

Bai tip 3.16: Viét chuong trinh in ra man hinh cac gia tri ciia bang ma ASCII tir
0—>255.
Goiy:

Cho bién i chay tir 0 — 255. In ra man hinh i va CHR(i).
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Bai tép 3.17: Viét chuong trinh in ra man hinh cac s6 nguyén tir 1 dén 100 sao cho cir
10 s6 thi xudng dong.
Goiy:

Cho bién i chay tir 1 — 100. In ra man hinh i va kiém tra: néu i MOD 10=0 thi
WRITELN.

Bai tap 3.18: Viét chuong trinh in ra man hinh bang citu chuong.
Goi y:
Dung 2 vong lip FOR 16ng nhau: i 1 s6 bang citu chuong (2...9), j 1 s6 thir tu trong
tung bang clru chuong (1...10).
For i:=2 To 9 Do
For j:==1 To 10 Do Writeln(i,’x’,j,’=’,1*));

Bai tap 3.19: Viét chuong trinh tinh cac tong sau:
SO =n!=1%2*_*n {n giai thira}
S1=1+12+..+1n
S2=1+1/2!'+..+ 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 chuong trinh dé tim 101 giai cho bai toan sau:
Trong gio vira tho vira ga,
Mot trim cai cang bon ba cai dau.
Hoi c6 may ga may tho?

Bai tap 3.21: Viét chuong trinh dé tim 16i giai cho bai toan sau:
Tram trau tram bo co
Bo lai cho tron
Trau ding dn nam
Trau nam an ba
Nam trau nghé dn mot.
Hoi ¢6 bao nhiéu trau ding, triu nam, trau nghé?

Bai tap 3.22: Viét chuong trinh nhap vao cac s6 nguyén tir ban phim cho dén khi nao
gip s6 nguyén to thi két thuc nhap. Tinh tong cac sb chin va trung binh cong cac s 1¢.
Goiy:
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Dung vong lap REPEAT ... UNTIL NTo; dé nhap. Trong d6, NTo la bién kiéu
Boolean dé kiém tra s6 duogc nhép vao co phai 1a s6 nguyén t6 hay khong.

Bai tip 3.23: Viét chuong trinh nhip vao mot sé nguyén duong. Hiy thong bao 1én
man hinh s6 d6 c6 bao nhiéu chit s6 va tong cac chir s6 cta s6 do.
Goi y:

Dung vong lip WHILE. Trong khi N>0 thi: 14y ra chit s6 cudi cung ctia N dé tinh
bang phép toan MOD 10, sau d6 bo b6t di chir s6 cudi cing ciia N bang phép toan DIV
10.

Bai tip 3.24: Viét chuong trinh in ra man hinh tit ca cac sb nguyén té tir 2 dén N. Véi
N dugc nhap tir ban phim.

Bai tap 3.25: Viét chuong trinh phan tich mot sé ra thira s6 nguyén t6. Vi du: N=100
s€ in ra man hinh:

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

Bai tap 3.26: S6 hoan thién 14 s6 tu nhién c6 tdng cac udc cua nd (khong ké chinh no)
bang chinh nd. Viét chuong trinh kiém tra xem mot s dugce nhap vao tir ban phim c6
phai 12 s6 hoan thién hay khong? Vi du: 6, 28 14 cac s6 hoan thién.
Goi y:

- Tinh tong cac udc sd ciia N: tir 1 — N div 2 luu vao bién S.

- Néu S=N thi N 14 s6 hoan thién.

Bai tip 3.27: Viét chuong trinh in ra cac sd nguyén tir 1 dén N* theo hinh xodn ¢ voi
N dugc nhap vao tir ban phim. Vi dy, véi N=5 ta co:
1 2 3 4 5
16 17 18 19
15 24 25 20
14 23 22 21
13 12 11 10

O 0 3 O
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Chuong 4
CHUONG TRINH CON: THU TUC VA HAM

I. KHAI NIEM VE CHUONG TRIiNH CON
Chuong trinh con (CTC) 1a mdt doan chuong trinh thyc hién tron ven hay mot chirc
nang nao do. Trong Turbo Pascal, c6 2 dang CTC:
e Thu tuc (PROCEDURE): Dung dé thuc hién mét hay nhiéu nhiém vu nao do.
e Ham (FUNCTION): Tra vé mt gia tri nao d6 (co kiéu vo hudng, kiéu string
hoic kiéu con trd). Ham c6 thé str dung trong céc biéu thirc.
Ngoai ra, trong Pascal con cho phép cac CTC 16ng vao nhau.

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

PROGRAM Tén_chuong_trinh;
USES CRT;
CONST ............ ;

PROCEDURE THUTUC][(Céc tham sd)];
[Khai b4o Const, Type, Var]
BEGIN

FUNCTION HAM]J[(Céc tham s6)]:<Kiéu di liéu>;
[Khai bao Const, Type, Var]
BEGIN

HAM:=<Gia tr1>;
END;

BEGIN {Chuong trinh chinh}
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Chu y: Trong qua trinh xay dung CTC, khi nao thi nén dung thu tuc/ham?

Dung ham Dung thu tuc

- Két qua cua bai toan trd vé 1 gia tri duy | - KEt qua cua bai toan khong tra vé gia tri
nhat (kieu voé hwong, kiéu string hodc | nao hoac tra vé nhiéu gid tri hoac tra vé

kiéu con tré). kiéu dir liéu c6 ciu triic (Array, Record,
- Lo1 goi CTC can nam trong céac bicu | File).
thirc tinh toan. - Lo1 goi CTC khong nam trong cac biéu

thirc tinh toan.

Vidu 1: Viét CTC dé tinh n! = 1.2..n.
Y twéng: Vi bai toan ndy tra vé 1 gia tri duy nhat nén ta ding ham.
Function GiaiThua(n:Word):Word;

Var P, i:Word;

Begin
P:=1;
Fori:=1 To n Do P:=P*i;
GiaiThua:=P;

End;

Vi du 2: Viét chuong trinh con dé tim diém d6i xtng ctia diém (x,y) qua gdc toa do.

Y twéng: Vi bai toan nay tra vé toa do diém déi xtng (xx,yy) gom 2 gia 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 duoc goi la tham tri (khong co tuw khoa var dung trudc) vi sau khi ra
khoi CTC gia tri ctia né khéng bj thay doi.
e XX, yy duoc goi 12 tham bién (c¢é tir khéa var ditng truede) vi sau khi ra khoi
CTC gia tri ctia no bi thay déi.

III. BIEN TOAN CUC VA BIEN PIA PHUONG
e Bién toan cuc: 13 cac bién duoc khai bao trong chuong trinh chinh. Céac bién
nay co tac dung & moi noi trong toan by chuong trinh.
e Bién dia phwong: 1a cac bién dugc khai bao trong cac CTC. Cac bién nay chi
c6 tac dung trong pham vi CTC d6 ma thoi.
Chu ¥: Trong mot CTC, néu bién toan cuc tring tén véi bién dia phuong thi bién dia
phuong dugce wu tién hon.
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Vidu:
Program KhaoSatBien;
Var a,b: Integer; {bién toan cuc}

Procedure ThuBien;
Var a: Integer; {bién dia phwong}
Begin
a:=10;
Writeln(‘A=",a,’B=",b);
End;

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

IV. DE QUI
4.1. Khai niém dé¢ qui

Trong mot chuong trinh, mét CTC ¢6 thé goi mot CTC khac vao lam viéc. Néu nhu
CTC dé goi lai chinh no thi goi 1a sy d¢ qui.

4.2. Phwong phap thiét ké giai thuat dé qui

e Tham sé hoa bai toan

e Tim trudong hop suy bién.

e Phén tich cac trudng hop chung (dua vé cac bai toan cung loai nhung nho hon).
Vi du: Viét ham d¢ qui dé tinh n! = 1.2..n.

e Tham sé hoa: n! = Factorial(n);

e Factorial(0)=1 (trwomg hop suy bién)

e Factorial(n) = n*Factorial(n-1)  (truong hop chung)
Function Factorial(N:integer):Longint;
Begin

If N=0 Then Factorial:=1

Else Factorial:=N*factorial(N-1); {1&i goi dé qui }
End;

4.3. Giai thuat quay lui
Bai todn:

Hay xdy dung cac bo gia tri gom n thanh phan (xi,...,x,) tir mdt tip hiru han cho
trude sao cho cic bd d6 thoa min yéu cau B cho trude nao do.
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Phwong phap chung

Gia su da xac dinh dugc k-1 phan tir dau tién cua day: xi,...,x,.;. Ta can xac dinh

phan ttr thtr k. Phan tir nay duoc xac dinh theo cach sau:

- Gia su Ty: tap tat ca céac gia tri ma phén ttr X, cO thé nhan duge. Vi tap Ty hiru han

nén ta c6 thé dat ny 1a sd phén tr cua Ty theo mot thir tu nao do, tire 1a ta c6 thé thanh

lap mét anh xa 1-1 tir tap Ty 1én tap {1, 2, ..., ny}.

- Xétje{l, 2, ..., ng}. Ta ndi rang *j chdp nhdn dwoc” néu ta c6 thé bo sung phan

tur thr j trong Ty voi tu cach 1a phén tur X, vao trong day x,...,Xj.| dé duoc day x,...,Xx.

- Néu k=n: B (X1,...,Xx) thoa man yéu cau B, do d6 bd nay duogc thu nhan.

- Néu k<n: Ta thyc hién tiép qua trinh trén, tirc 1 phai bd sung tiép cac phan tir x,;

vao day xi,...,X.
Sau day la thu tuc d¢ qui cho gidi thuat quay lui:
Procedure THU(k:Integer);
Var j:Integer;
Begin
For j:=1 To n¢ Do
If <j chap nhan dwoc> Then
Begin
<Xac dinh x, theo j>;
If k=n Then <Ghi nhan mét bd gia tri>
Else THU(k+1); {Quay lui}
End;
End;

Vi du: Liét ké cac day nhi phan c6 do dai n.

Program DayNhiPhan;

Var b:Array[1..20] Of 0..1; {Day nhi phan cé d6 dai téi da la 20}
n:Byte;

Procedure InKetQua;

Var i:Byte;

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

End;

Procedure THU(k:Byte);
Var j:Byte;
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Begin
Forj:=0 To1 Do {Tap gia tri cia 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(1);
ReadlIn;

End.

V. TAO THU VIEN (UNIT)

5.1. Céu tric ciia mdt Unit

UNIT <Tén Unit>;  {phai trung v&i tén file}
INTERFACE

VAR ............. X

Procedure <Tén thu tuc>[(Cac tham sd)];

Function <Tén ham>[(Céac tham sb)]:<Kiéu ham>;
IMPLEMENTATION

Procedure <Tén thu tuc>[(Cac tham sd)];

[Cac khai bao]

Begin

Function <Tén ham>[(Céac tham sb)]:<Kiéu ham>;
[Cac khai bao]
Begin
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Chu y:
e Tén cua Unit phai trung voi tén file.
e Chi c6 nhiing chuong trinh con duoc khai bao & phan INTERFACE méi sir
dung dugc & cac chuong trinh khac.
e (Cac thu tuc va ham duogc khai bao ¢ ph'?ln INTERFACE thi bit budc phai co
trong phan IMPLEMENTATION.

5.2. Vi du minh hoa
Tao Unit MYTOOL luu 6 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
If n MOD i=0 Then d:=d+1;
NGUYENTO:=d=0;
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End;
END.
Bay gid, ta co thé viét 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);
WriteIn("'UCLN cua ‘,a,’ va ‘,b," la:,UCLN(a,b));
Write(‘Nhap m = ); ReadIn(m);
If NGUYENTO(m) Then
Writeln(m,’ la so nguyen to!’)
Else
Writeln(m,” khong phai la so nguyen to!’)
ReadIn;
End.

BAI TAP MAU
Bai tap 4.1: Viét ham tim Max cua 2 sb 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);
WriteIn(‘So lon nhat trong 2 so la: ‘, Max(a,b));
ReadIn;
End.

Bai tap 4.2: Viét ham LOWCASE( c:char):char; dé doi chir cai hoa c¢ thanh chir
thuong.
Y tuéng:
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Trong bang ma ASCII, sb tht ty cta chit cai hoa nho hon sé thir tu cua chit cai
thuong 1a 32. Vi véy ta c6 thé ding 2 ham CHR va ORD dé chuyén doi.

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);
WriteIn(‘Ky tu hoa la: ‘, LOWCASE(ch));
ReadIn;

End.

Bai tap 4.3: Viét thu tuc dé hoan d6i 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);
ReadIn;

End.

Bai tip 4.4: Viét ham XMU(x:Real;n:Byte):Real; dé tinh gia tri x".

Var x:Real;
n:Byte;
Function XMU(x:Real;n:Byte):Real;
Var i:Byte; S:Rea;
Begin
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S:=1;
Fori:=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);
ReadIn;

End.

Bai tap 4.5: Viét thi tuc KHUNG(x1,y1,x2,y2:Integer); dé v& mot khung hinh chir
nhat c6 dinh trén bén trdi la (x1,y1) va dinh dudi bén phai la (x2,y2).
Y twong:

Dung c4c kY tu m& rong trong bang ma ASCII: | (#179), —#196), [ (#218), L (#192),
I#191), J#217).

Uses crt;
Procedure Khung(x1,y1,x2,y2:Integer);
Var i,j:Integer;
Begin
Gotoxy(x1,y1); Write(#218); {V& [}
Gotoxy(x1,y2); Write(#192); {Vé | }
{Vé 2 vién ngang cuia 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 cuia khung}
Forj:=y1+1 To y2-1 do
Begin
Gotoxy(x1,j); Write(#179);
Gotoxy(x2,j); Write(#179);
End;
End;

Begin
Clrscr;
Khung(10,5,40,20);

35



Gido trinh bai tdp Pascal

ReadIn;
End.

Bai tap 4.6: Viét thu tuc PHANTICH(n:Integer); dé phan tich sé nguyén n ra thira s6
nguyén to.

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;
i=i+1;
End;
Writeln(n:5,'|'");
End;

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

End.

BAI TAP TU GIAI
Bai tap 4.7: Viét 2 ham tim Max , min cta 3 s thuc.

Bai tap 4.8: Viét ham PERFECT(n:Word):Boolean; dé kiém tra s6 nguyén n c6 phai la
s0 hoan thién hay khong?

Bai tip 4.9: Viét thu tuc FILL(x1,y1,x2,y2:Integer; ch:Char); dé t6 mot ving man
hinh hinh chir nhat c6 dinh trén bén trai 1a (x1,yl) va dinh dudi bén phai la (x2,y2)
bang céc ky tu ch.

Bai tap 4.10: Viét ham tim BSCNN cua 2 s6 nguyén a,b dugc khai béo nhu sau:
Function BSCNN (a,b:word ):word ;
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Bai tap 4.11: Viét tha tuc dé ti gian phan sé a/b , voi a, b 1 2 s6 nguyén.

Bai tip 4.12: Viét cac ham dé quy dé tinh:
Si=1+24+3+......4+n;
S, =1+12+ ...+ 1/n;
Sy=1-12+...+ (-1 1/n
S,=1+sin(x) + sin’(x) + ...+ sin" (x)

Bai tap 4.13: Viét ham d¢é quy dé tinh C*, biét :
Ch=1, C%=1,C=C"" + Ci.

Bai tap 4.14: Cho m, n nguyén duong . Lap ham d¢ quy tinh:
n+l , m=0
A(m,n) = Am-11) , n=0
Am—-1,A(m,n—1)) , m>0An>0

Bai tip 4.15: Lap ham d¢ qui dé tinh diy Fibonaci:

B(n) 1, n=1vn=2
(n)_{F(n—1)+F(n—2) n>2

Bai tap 4.16: Viét ham dé qui tim USCLN cua 2 s6.

Bai tip 4.17: Viét thu tuc dé in ra man hinh sé dao nguoc ciia mot s nguyén cho trude
theo 2 cach: dé qui va khong dé qui.

Bai tap 4.18: Viét chuong trinh in ra man hinh cac hodn vi ctia n s6 nguyén dau tién.

Bai tap 4.19: Xay dung mot Unit SOHOC.PAS chtra cac thu tuc va ham thuc hién cac
chirc nang sau:

- Giai phuong trinh bic nhat.

- Giai phuong trinh bdc hai.

- Tim Max/Min cua 2 sb a,b.

- Tim USCLN va BSCNN cuia 2 s6 nguyén a,b.

- Kiém tra s6 nguyén duong n c6 phai 1a s nguyén t6 hay khong?

- Kiém tra s6 nguyén duong n c6 phai 1a s6 hoan thién hay khong?

- D6i mot sb nguyén duong n sang dang nhi phan.

- In ra man hinh bang ctru chuong ttr 2 — 9.
Sau do, tu viét cac chuong trinh ¢6 st dung Unit SOHOC vira dugc xay dung ¢ trén.
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Chuong 5
DU LIEU KIEU MANG (ARRAY)

I. KHAI BAO MANG
Cu phap:
TYPE <Kiéu miang>= ARRAY [chi s0] OF <Kiéu dir liéu>;
VAR <Bién mang>:<Kiéu mang>;
hoic khai bao truc tiép:
VAR <Bién mang>: ARRAY [chi s6] OF <Kiéu dir 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;

II. XUAT NHAP TREN DU LIEU KIEU MANG

- Pé truy cap dén phan tir thir k trong mang mot chiéu A, ta sir dung ca phap: A[k].

- Pé truy cap dén phan tir (i,j) trong mang hai chiéu M, ta st dung ct phap: M[i,j].

- C6 thé sir dung céc thii tuc READ(LN)/WRITE(LN) ddi v6i cac phan tir ciia bién
kiéu mang.

BAI TAP MAU

Bai tip 5.1:  Viét chuong trinh tim gia tri 16n nhét ciia mot mang chira cac sé nguyén
gém N phan tir.
Y tuwéng:

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

- Duyét qua cac phan tir a[i], véi i chay tir 2 toi N: Néu a[i]>Max thi thay
Max:=a[i];

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

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

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

Bai tp 5.2: Viét chuwong trinh tinh tong binh phwong cta cac s6 4m trong mot mang
g6ém N phan tir.
Y twong:

Duyét qua tat ca cac phan tr A[i] trong mang: Néu A[i]<0 thi cong don (A[i])* vao
bién S.

Uses Crt;
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[',i,’]="); ReadIn(A[i]);
End;
{Tinh tbng}
S:=0;
Fori:=1 To N Do
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If A[i]<O Then S:=S+A[iJ*A[i];
{In két qua ra man hinh}
Writeln(‘S=", S);
ReadIn;
End.

Bai tip 5.3: Viét chuong trinh nhdp vao mot mang gdbm N sé nguyén. Sip xép lai
mang theo thtr ty ting dan va in két qua ra man hinh.
Y tuwéng:

Cho bién i chay tir 1 dén N-1, dong thoi cho bién j chay tir i+1 dén N: Néu
A[i]>A[j] thi dbi ché A[i], A[j].

Uses Crt;
Type Mang = ARRAY[1..50] Of Integer;
Var A:Mang;
N.,i,j, Tam:Integer;
Begin

{Nh&p 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
Forj:=i+1 To N Do
If A[i]>A[j] Then
Begin
Tam:=A[i]; Ali]:=A[]; A[jl:=Tam;
End;
{In két qua ra man hinh}
Writeln(‘Ket qua sau khi sap xep:’);
Fori:=1 To N Do Write(A[i]:5);
ReadIn;
End.

Bai tip 5.4: Viét chuong trinh nhap vao mdt mang A gdm N sd nguyén va nhap thém
vao mot sd nguyén X. Hay kiém tra xem phan tir X c6 trong mang A hay khong?
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Y tuéng:

Dung thuét toan tim kiém tudn tu. So sanh x véi timg phan tir ciia mang A. Thuat
toan dung lai khi x=A[i] hoac i>N.

Néu x=A[i] thi vi tri cAn tim 13 i, nguoc lai thi két qua tim 1a 0 (khong tim thay).

Uses Crt;
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
[:=1;
While (I <= N) and (X<>A[l]) do I:=1+1;
If | <= N Then Timkiem:=1 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);
{Két 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.’);
ReadIn;
End.

Bai tap 5.5: Gia sir mang A da dugc sip xép theo thtr tu ting dan. Viét ham dé kiém
tra xem phan tir X c6 trong mang A hay khong?
Y tuéng:

So sanh x v6i phan tir ¢ gitta mang A[giua]. Néu x=A[giua] thi ding (vi tri cAn tim
1a chi s6 clia phan tir gitta ctia mang). Nguoc lai, néu x>A[giua] thi tim & doan sau cia
mang [giua+1,cuoi], nguoc lai thi tim & doan dau ctia mang [dau,giua-1].
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Sau day 1a ham cai dét cho thuét toan nay:
Function TimKiemNhiPhan(X, N: Integer; A: Mang):Integer;
Var dau,cuoi,giua:lnteger;
Found:Boolean;
Begin
dau:=1; {diém mut trai ctia khoang tim kiém}
cuoi:=N; {diém mut phai ctia khodng tim kiém}
Found:=False; {chwa tim thay}
While (dau <=cuoi) and (Not Found) Do
Begin
giua:=(dau + cuoi) Div 2;
If X = A[giua] Then Found:=True {da 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: Viét chuong trinh tim ma tran chuyén vl cla ma tran A.
Y tuéng:

Dung mang 2 chiéu dé luu trit ma tran. Goi B 1a ma tran chuyén vi ciia ma trdn A, ta
co: By = A

Uses Crt;
Type Mang = ARRAY[1..10,1..10] Of Integer;
Var A,B:Mang;
m,n.i,j:Integer;
Begin
{Nhap ma trén}
Write(‘Nhap sé dong m="); ReadIn(m);
Write(‘Nhap sb cot n="); ReadIn(n);
Fori:=1 Tom Do
Forj:=1Ton Do
Begin
Write(‘A[',i,j,']="); ReadIn(Al[i,j]);
End;
{Tim ma tran chuyén vi}
Fori:=1 To m Do
For j:=1 To n Do BJi,j]:=A]j},i];
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{In ma tran chuyén vj ra man hinh}
Fori:=1 To m Do
Begin
For j:=1 To n Do Write(B]i,j]:5);
Writeln;
End;
ReadIn;
End.

Bai tap 5.7: Cho mdt mang 2 chiéu A cap mxn gom cac sO nguyén va mot sO nguyén

x. Viét chuong trinh thyc hién cac cong viéc sau:
a/ Pém s0 lan xuat hién ctia x trong A va vi tri cua ching.
b/ Tinh tong céc phan tir 16n nhat cia moi dong.

Uses Crt;
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 sb dong m="); ReadIn(m);
Write(‘Nhap s6 c6t n="); ReadIn(n);
Fori:=1 To m Do
Forj:=1Ton Do
Begin
Write(‘A[',i,j,’]="); ReadIn(Ali,j]);
End;
{Nhap x}
Write(‘Nhap x="); ReadIn(x);
{Dém sb 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
Begin
Write(i,j,” ; °);
dem:=dem+1;
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End;
WriteIn(‘So lan xuat hien cua x trong mang A la: ‘,dem);
{Tinh téng cac phan t& I&n nhat ctia méi dong}
S:=0;
For i:=1 To m Do {duyét qua tirng dong}
Begin
{Tim phan t& I&n nhét cha dong thi i}
Max:=A[i,1];
For j:=2 To n Do {duyét tirng phan t&r ctia dong thi i}
If max<Al[i,j] Then max:=A[i,j];
{Céng max vao bién S}
S:=S+makx;
End;
WriteIn(‘Tong cac phan tu lon nhat cua moi dong la: ‘,S);
ReadIn;
End.

Bai tip 5.8: Giai phuong trinh bang phuong phap chia nhi phan.
Y tuéng:

Gia st can tim nghiém cua phuong trinh f(x)=0 trén doan [a,b] v6i y=f(x) dong bién
va don tri trén doan [a,b]. Ta gidi nhu sau:

Goi m 1 trung diém ctia doan [a,b]. Néu f(m)*f(a)<0 thi giéi han doan tim nghiém
thanh [a,m]. Tuong tu ddi v6i doan [m,b]. Qua trinh nay lip lai cho dén khi fim)<e,
lirc nay ta c6 1 nghiém gan dung la m.

Gia sir f(x) 1a mot da thire: f(x) = ap + a;x + ax” + ... + a,x" Lic ndy, ta c6 thé dung
mang mot chiéu dé Iuu trit cac hé sb a; cua da thuc.

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);
Writeln('Nhap cac he so cua da thuc:");
For i:=0 To n Do
Begin
Write('a[',i,"|="); ReadIn(al[i]);
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End;

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

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

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

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

{Tinh gia tri cua da thirc}
Function f(x:Real):Real;
Var S,tam:Real;
i:Byte;
Begin
S:=a[0]; tam:=1;
Fori:=1 To n Do
Begin
tam:=tam™x;
S:=S+ali]*tam;
End;
f:=S;
End;

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

Bai tip 5.9: Viét chuong trinh nhap vao s6 ty nhién N (N 1¢), sau d6 dién cac s tir 1
dén n” vao trong mot bang vudng sao cho tdng cac hang ngang, hang doc va 2 dudng
chéo déu bang nhau (bang niy dugc goi 14 Ma phuong).
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Vidu: Voi N=3 va N=5ta co

Phuong phap:

21716
915
4 8 Tay

Bic
3169 |22]15
20| 8 [21|14] 2
7 125013] 1L/19
24125 |18| 6
11| 4 [17]10]23

Nam

Dong

Xuét phét tir 6 bén phai cia 6 nim gitra. Di theo hwdng dong bdc dé dién cac sb 1,

2, ...

Khi dién s0, can chu y mét s6 nguyén tac sau:

- Néu vuot ra phia ngoai bén phai ciia bang thi quay tré lai cot dau tién.

- Néu vuot ra phia ngoai bén trén cua bang thi quay trd lai dong cudi cing.

- Néu s6 da dién k chia hét cho N thi sé tiép theo s& dugc viét trén cing mot hang

v6i k nhung cach 1 6 vé 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;
{Binh vj & xuat phat}
ii=n DIV 2 + 1;
j==n DIV 2 + 2;

{Dién cac sb k tv 1 dén n*n}
For k:=1 To n*n Do
Begin
Alijl:=k;
If Kk MOD n=0 Then j:=j+2
Else Begin
{Di theo hwéng déng bac}
j:=j+; =i,
End;
If j>n Then j:=j MOD n;
If i=0 Then i:=n;
End;

{In két qua ra man hinh}
Fori:=1 To n Do
Begin
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For j:=1 To n Do write(a[i,j]:4);
Writeln;
End;
Readln;
End.

Bai tdp 5.10: Viét chuong trinh nhip vao 2 mang sd nguyén A, B dai dién cho 2 tip
hop (khong thé ¢6 2 phan tir tring nhau trong mot tip hop). Trong qua trinh nhép, phai
kiém tra: néu phan tir vira nhap vao di c6 trong mang thi khong bd sung vao mang. In
ra man hinh cac phan tir 13 giao cua 2 tip hop A, B.
Y tuéng:

Duyét qua tit ca cac phan tir ;e A. Néu a;eB 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;
ii=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;
WriteIn('An ESC de ket thuc nhap!');
ch:=Readkey;
Until ch=#27;
End;

47



Gido trinh bai tdp Pascal

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 tip 5.11: Cho mdt mang s6 nguyén gém n phan tir. Tim diy con gdm m phén tir
(m<n) sao cho diy con ndy c6 tong 1on nhat. (Ddy con 1a diy cac phan tr lién tiép
nhau trong mang).

Uses Crt;
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="); ReadIln(m);

k:=1; {Vi tri phan tlr dau tién cta day con}

{Gia st m phan t& dau tién cla mang A |a day con c6 tbng I&n nhat}
Max:=0;
For i:=1 To m Do Max:=Max+A[i];

{Tim cac day con khac}
Fori:=2 To n-m+1 Do
Begin
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{Tinh tdng cla day con thi i}
S:=0;
Forj:=i To i+m-1 Do S:=S+A[j];
If S>Max Then {Néu day con tim dwoc c6 tbng I&n hon day con trwédc)
Begin
Max:=S; {Thay tébng ma&i}
k:=i;  {Thay vi tri dau tién cta day con ma&i}
End;
End;

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

End.

Bai tap 5.12: Viét chuong trinh in ra man hinh tam giac Pascal. Vi du, v6i n=4 s& in ra
hinh sau:
1
11
1 21
1331
1 4641
Y tuéng:
Tam gidc Pascal dugc tao ra theo qui luat sau:
+ Mdi dong déu bat dau va két thic boi sb 1.
+ Phan tir thtr j & dong k nhan dugc bang cach cong 2 phan tir tht j-1 va j ¢ dong
thar 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;

{Voi moi dong i}
Fori:=1 Ton Do
Begin
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For j:=i DownTo 1 Do
Begin
Dong[j]:=Donglj-1]+Dong[j];
Write(Dongl[j]:4);
End;
Writeln(Dong[i]:4);
End;
ReadIn;
End.

BAI TAP TU GIAI

Bai tap 5.13: Viét chuwong trinh nhap vao mot dy sb thuc va sé thuc x. Thong bao 1én
man hinh s6 luong cc phan tir trong diy bang x va vi tri cua ching.

Bai tip 5.14: Nhap vao mot mang cac s6 nguyén.

a/ Xép lai mang do theo thir ty giam dan.

b/ Nhap vao mot s6 nguyén tir ban phim. Chén sé d6 vao mang sao cho mang van
¢6 thr tu giam dan. (khong duoc xép lai mang)
Goiy:

- Tim vj tri can chén: i.

- Pay céac phan tir tir vi tri i toi n sang phai 1 vi tri.

- Gan: A[i]=x;

Bai tip 5.15: Cho 2 mang s nguyén: Mang A c6 m phan tir, mang B ¢6 n phan t.
a/ Sap xép lai cac mang d6 theo thtr ty giam dan.
b/ Tron 2 mang d6 lai thanh mang C sao cho mang C van c6 thtr ty giam dan
(Khéng duoc xép lai mang C).
Goi y:
- Dung 2 chi s6 i,j dé duyét qua cac phan tir ciia 2 mang A, B va k 1a chi sb cho
mang C.
- Trong khi (i<=m) va (j<=n) thi:
{Tirc 1a khi dong thoi ca 2 diy A, B déu chua duyét hét}
+ Néu A[i]>B[j] thi: C[k]:=A[i]; i:=i+1;
+ Nguoc lai: C[k]:=BJj]; j:=j+1;
- Néu diy nao hét trudc thi dem phan con lai cua day kia bo sung vao cubdi day C.

Bai tap 5.16: Viét chuong trinh tinh tong va tich 2 ma trdn vuéng A, B cip n.
Goiy:
Cong thuc tinh téng 2 ma tran: Cy; = A;; + By
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Cong thire tinh tich 2 ma tran: ;= > 4, * B,
=1

Bai tip 5.17: Viét chuong trinh nhap vao 2 diy sd nguyén (a), va (b),, m<n. Kiém tra
xem day {b} co phai la day con ctia day {a} khong?

Bai tap 5.18: Viét chuong trinh nhap vao mot day sb nguyén a,, a, ..., a,. Tim trong
diy {a} mot ddy con ting dan dai nhét (c6 s6 phan tir 16n nhat) va in ra man hinh day
con do.

Bai tép 5.19: Cho mang 2 chiéu A cip mxn. Viét chuong trinh sip xép lai mang A theo
yéu cau sau:

a/ Céc phan tir trén mdi dong duoc sip xép theo thr tw giam dan.

b/ Cac dong dugc sip xép lai theo thw tu ting dan cua tong cic phan tir trén mdi
dong.

Bai tip 5.20: Viét chuong trinh dé kiém tra mot diy cac sé nguyén duoc nhap vao tir
ban phim d dugc sip theo thir tu ting dan hay chua theo 2 cach: Dé qui va khong dé
qui.
Goi y:
- Néu ddy c6 1 phan tir thi diy ting dan.
- Nguoc lai:
+ Néu A[n-1]>A[n] thi diy khong ting dan.
+ Nguoc lai: Goi dé qui véi ddy ¢ n-1 phan tir (b6 b6t di phan tir cudi cung).

Bai tip 5.21: Viét chuong trinh nhap vao 2 mang sb nguyén A, B dai dién cho 2 tap
hop (khong thé ¢6 2 phan tir tring nhau trong mot tip hop). Trong qua trinh nhép, phai
kiém tra: néu phan tir vira nhap vao da co trong mang thi khong bd sung vao mang.

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

b/ In ra man hinh hi¢u cua 2 tap hop A, B.
Goi y:

a/ - In ra man hinh tat ca cac phan tr ciia tip hop A.

- Duyét qua tat ca cac phﬁn tr b;eB. Néu b;# A thi in b; ra man hinh.
b/ Duyét qua tit ca cac phan tir ;e A. Néu a;¢B thi in a; ra man hinh.

Bai tip 5.22: Viét chuong trinh tinh téng cta 2 da thic h(x) = f(x) + g(x). Trong do,
mdi da thire c6 dang: ap + a;x + ax” + ... + ax".
Goi y:

Dung cac mang A, B, C dé luu trir cac hé sb a; cua cac da thirc f(x), g(x) va h(x).
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Bai tap 5.23: Viét chuong trinh dé tim cac phuong an dat 8 quan hau trén ban cd vua
(ma tran 8x8) sao cho cac quan hau khong an dugc nhau.
Goiy:

Dung giai thuat quay lui.

Bai tip 5.24: Viét chuong trinh tinh dinh thirc ctia ma trin vudng cép n.
Goiy:
Dung cach tinh dinh thirc theo phuong phap GAUSE.
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Chuong 6
XAU KY TU (STRING)

I. KHAI BAO KIEU STRING
TYPE TénKiéu = STRING[Max];
VAR Tén bién : TénKiéu;
hodc khai bao bién truc tiép:
VAR Tén bién : STRING[Max];
Trong d6 Max 1a s6 ky tur toi da co thé chira trong chudi (Max e [0,255]). Néu khong
c0 khai bao [Max] thi ) ky tw ma mic dinh trong chudi 1a 255.
Vi du:
Type Hoten = String[30];
St80 = String[80];
Var Name : Hoten;
Line : St80;
St : String; {St c6 tdi da 1a 255 ky tu}

II. TRUY XUAT DU LIEU KIEU STRING

- Co thé st dung céc thu tuc Xuét nhap Write, Writeln, Readln dé truy xuét cac bién
kiéu String.

- Pé truy xuat dén ky tu thir k ciia xau ky tu, ta sir dung ct phap sau: Ténbién[k].

III. CAC PHEP TOAN TREN XAU KY TU

3.1. Phép noi xau: +

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

Chit y: Cdc phép todn quan hé dwoc so sanh theo thir tw tir dién.

IV. CAC THU TUC VA HAM VE XAU KY TU
4.1. Ham lay chiéu dai ciia xay ky tw
LENGTH(St : String):Integer;
4.2. Ham COPY(St : String; Pos, Num: Byte): String;
Lay ra mot xau con tir trong xau St c6 d6 dai Num ky tu bat du tir vi tri Pos .
4.3. Ham POS(SubSt, St :String):Byte;
Kiém tra xau con SubSt c6 nim trong xau St hay khong? Néu xau SubSt ndm trong
xau St thi ham tra vé vi tri dau tién ctia xau con SubSt trong xau St, nguogc lai ham tra
vé gia trj 0.
4.4. Thu tuc DELETE(Var St:String; Pos, Num: Byte);
Xoa trong xau St Num ky tu bat dau tir vi tri Pos.
4.5. Thu tuc INSERT(SubSt: String; Var St: String; Pos: Byte);
Chén x4u SubSt vao xau St bit dau tai vi tri Pos.
4.6. Thu tuc STR(Num; Var St:String);
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Doi s6 nguyén hay thuc Num thanh dang xau ky tu, két qua luu vao bién St.

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

Doi xau sb St thanh s6 va gan két qua luu vao bién Num. Néu viéc chuyén doi thanh
cong thi bién Code c6 gia tri 1a 0, nguoc lai bién Code c6 gia tri khac 0 (vi tri cua 16i).

BAI TAP MAU

Bai tap 6.1: Viét chuong trinh nhap vao mot xau ky tu tir ban phim. Poi xau ky tu d6
sang chir in hoa roi in két qua ra man hinh.
Vi du :Xau abcdAbcD s€ cho ra xau ABCDABCD.

Uses Crt;
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);
ReadIn;
End.

Bai tap 6.2: Viét chuong trinh nhdp vao mot xau ky tu tir ban phim. Poi xau ky tu d6
sang chir thuong roi in két qua ra man hinh.
Vi du :Xau abCdAbcD s€ cho ra xau abcdabced.

Uses Crt;
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]l:=CHR(ORD(St[i])+32);
Write(‘Xau ket qua: ‘, St);
Readln;
End.

Bai tip 6.3: Viét chuong trinh dém s6 ky tr chit s6 trong mot xau ky tu dugce nhap vao
ttr 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);
ReadIn;
End.

Bai tip 6.4: Viét chuong trinh nhap mot xau tir ban phim. In ra xau d6 sau khi xoa hét
cac ky ti trang thira trong xau. (Ky tu trang thtra 1a cac ky tu trang dau xau, cudi xau
va néu & gitra xau c6 2 ky tu tring lién tiép nhau thi c6 1 ky tu tring thira).

Uses Crt;
Var St:String;
Procedure XoaTrangThua(Var St:String);
Begin
{X6a céac ky tw trdng & dau xau}
While St[1]=#32 Do Delete(St,1,1);
{Xda céc ky tw trdng & cudi xau}
While St[Length(St)]=#32 Do Delete(St,Length(St),1);
{Xéa céac ky tw trdng & 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 li¢t k€ céac tir cia mot xau ky tu dugc nhép vao tur ban
phim, mdi tir phai dugc viét trén mot dong.

Uses Crt;
Var St:String;
Procedure XoaTrangThua(Var St:String);
Begin
{X6a céac ky tw trdng & dau xau}
While St[1]=#32 Do Delete(St,1,1);
{Xda céc ky tw trdng & cudi xau}
While St[Length(St)]=#32 Do Delete(St,Length(St),1);
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{X6a céac ky tw trAng & gilra xau}
While POS(#32#32,5t)<>0 Do Delete(St,POS(#32#32,St),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,St));
End;
ReadIn;
End.

Bai tip 6.6: Viét chuong trinh nhap vao mot xau ky ty tir ban phim. Tim xau dao
nguoc cua xau d6 roi in két qua ra man hinh theo 2 cach: Dé qui va khong dé qui.
Y tuwéng:

- Néu xau St ¢ 1 ky tu thi xau dao = St.

- Nguoc lai: Xau dao = Ky tu cudi + Pé qui(Phan con lai ctia 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+S{][i];
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));
Readln;

End.

Bai tAp 6.7: Viét chuong trinh nhip vao mot xdu ky tu tir ban phim. Thong bao 1én
man hinh céc chit cai ¢ trong x4u va sb luong cua chung ( Khong phan biét chir hoa
hay chit thuong).
Y tuéng:

- Dung mdt mang dem véi chi s6 13 cac chir cai dé luu trit sé luong cua cac chir cai
trong xau.

- Duyét qua tat ca cac ky tu cia xau St: Néu ky tu d6 1a chit céi thi ting 6 bién méang
dem[St[i]] 1én 1 don vi.

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

Bai tap 6.8: Viét chuong trinh x6a cac ky tu chir sb trong mot xau ky tu dugc nhap vao
tur ban phim.

Uses Crt;
Var St:String;
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{Ham POSNUM kiém tra xem trong xau St c6 ky tw chi¥ s6 hay khéong? Néu
c6, ham tra vé vi tri dau tién cla ky tw chir s6, ngwoc 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 tip 6.9: Viét chuong trinh dé ma hod va giai ma mot xdu ky tu bang cach dao
nguoc cac bit cta tirng ky tu trong xau.

Uses crt;
Var st:string;

{Ham dao bit ky tw c}

Function DaoBit(c:char):char;

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

Begin

{Di ky tw sang s6}
n:=0ORD(c);

{s: k&t 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 cua n}

Begin
{LAy bit cudi cuing ctia n: bit cwc phai}
bitcuoi:=n AND 1;
n:=n shr 1; {loai bd bit cudi cung: n:=n DIV 2}
{Bat bit th(r i I€n: tr 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

{Dao bit ttrng ky tw trong xau st}
Fori:=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 tip 6.10: Viét chuong trinh thuc hién phép cong 2 sb tu nhién 16n (khong qua 255

chit sd).

Uses crt;
Var so1,s02,kqua:string;

Procedure LamDayXau(Var st1,st2:string);
{Them so 0 vao truoc xau ngan}
var i:Byte;
Begin
If Length(st1)>Length(st2) Then

Fori:=1 To Length(st1)-Length(st2) Do st2:='0"+st2

Else

For i:=1 To Length(st2)-Length(st1) Do st1:='0"+st1;

End;

Function Cong(st1,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 trng sb6 clia 2 xau: tir phai sang trai}
For i:=Length(st1) DownTo 1 Do
Begin
{Pdi ky tw sang sb6 nguyén}
Val(st1[i],a,code);
Val(st2[i],b,code);
{Tinh tbng cla 2 sb a,b vira |y ra cho vao bién c}
c:=(a+b+sodu) MOD 10;
{LAy phan du clia tdng a+b}
sodu:=(a+b+sodu) DIV 10;
{Pbi sb nguyén c sang xau ky tw ch}
str(c,ch);
{CdNng xau ch vao bén trai xau két qua st}
st:=ch+st;
End;

{Xt ly truerng hop s6 dw cudi cung >0}
If sodu>0 Then
Begin
str(sodu,ch);
st:=ch+st;
End;
Cong:=st;
End;

Begin
Write('Nhap so thu nhat: '); Readln(so1);
Write(‘Nhap so thu hai: '); ReadIn(so2);
kqua:=Cong(so1,s02);
WriteIn("Tong=",kqua);
Readin;

End.

BAI TAP TU GIAI

Bai tAp 6.11: Viét chuong trinh nhdp vao mot xau ky tu tir ban phim. Tim va in ra
man hinh mét tir c6 do dai 16n nhat trong xau.
Goiy:

Tach timg tir dé so sanh (xem bai tap 5).

Bai tip 6.12: Viét chuong trinh nhap mot xau ky tu St tir ban phim va mot ky tu ch. In
ra man hinh x4u St sau khi x6a hét cac ky tu ch trong xau do.
Goi y:

While POS(ch,st)<>0 Do Delete(st,POS(ch,st),1);
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Bai tap 6.13: Viét chuong trinh nhdp mot xau vao tir ban phim va thong bao 1én man
hinh xau do c6 phai doi xtmg khong theo 2 cach: B¢ qui va khong dé€ qui. (Vi du: abba,
abcba 1a cac xdu dbi ximg).
Goiy:
- Néu xau Length(st)<=1 thi st 1a xau ddi xtmg
- Nguoc lai:
+ Néu st[1]<>st[Length(st)] thi st khong d6i ximg
+ Nguoc lai: Goi d¢ qui vdi xau st sau khi bé di ky tu dau va ky tu cudi.

Bai tap 6.14: Viét chuong trinh ddo nguoc thir ty cac tr trong mgt xau dugc nhap vao
tor ban phim.

Vi du: Xau Nguyen Van An s€ thanh An Van Nguyen.
Goi y:

Tach timg tir ndi vao ddu xau méi (xem bai tap 5).

Bai tap 6.15: Viét chuong trinh nhap vao 2 xau ky tu s1 va s2. Kiém tra xem xdu s2
xuat hién bao nhiéu lan trong x4u s1. (Luu ¥: length(s2)<= length(s1)).
Goi y:

Dung ham POS dé kiém tra va thu tuc DELETE dé x6a b6t sau mdi 1an kiém tra.

Bai tap 6.16: Viét chuong trinh nhap vao mdt dong van ban, hi¢u chinh van ban theo
nhimg yéu ciu sau day va in vin ban sau khi hiéu chinh ra man hinh:
a. Xoa tat ca cac ky tu tring thira.
b. Trude cac ddu ciu khong cé cac ky tu tring, sau cac dau cau c6 mot ky ty tring.
c. Pau cdu in hoa.

Bai tap 6.17: Viét chuong trinh thyuc hién phép nhan 2 s6 nguyén 16n.
Goi y:

- Viét ham d¢€ nhan mot s6 16n véi s6 ¢6 1 chit s6.

- Ap dung ham tinh téng 2 s6 16n (xem bai tap 10).

Bai tap 6.18: Viét chuong trinh dé nén va giai nén mot xau ky tu .
Vi du: Xau ‘AAAABBBCDDDDDDDEEF’ sau khi nén s€ tré thanh ‘4A3BC7D2EF’.

Bai tap 6.19: Viét chuong trinh nhap vao ho tén day du cia cac hoc vién mot 16p hoc
(khong qua 50 nguoi). Hay sap xép lai ho tén cua ‘cac hoc vién do theo thir tu Alphabet
(Néu tén trung nhau thi xép thtr tu theo ho 16t, néu ho 16t ciing trung nhau thi x&p thur
tu theo ho). In ra man hinh danh sach cua 16p hoc sau khi da sap xép theo thu tur
Alphabet.
Goiy:

- Dung mang xau ky ty dé luu trit ho tén hoc vién.
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- Bao nguogc cac tur cua ho tén trudce khi sap xép.

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

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

I. KHAI BAO DU LIEU KIEU RECORD
TYPE TénKiéu=RECORD

Fieldl : Kiéul;

Field2 : Kiéu2;

FieldN: KiéuN;
END;
VAR Bién : TénKiéu;
Vi du:
TYPE HocSinh = Record
Hoten : String[20];
Tuoi : Integer;
DiemTB : real;
End;
VAR HS : HocSinh;

II. XUAT NHAP DU LIEU KIEU RECORD
Khéng thé ding cdc thii tuc xudt/nhdp, cdc phép todn so sinh déi véi cdc bién
kiéu record ma chi cé thé sir dung thong qua tirng truong ciia bién record do.

2.1. Truy nhép truc tiép: TénbiénRecord.Field

2.2. Str dung ciu lénh WITH
WITH TénbiénRecord DO
BEGIN
Xt ly Field1;
X ly Field2;
X ly FieldN;
END;

2.3. Gan bién Record: Ta c6 thé gan 2 bién Record cung kiéu véi nhau.

BAI TAP MAU

Bai tap 7.1: Viét chuong trinh thuc hién phép cong 2 s phic.
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Uses Crt;
Type Complex = Record
a,b:Real;
End;
Var c1,c2,c3:Complex;
dau:string;

Begin

WriteIn(‘Nhap so phuc c1:’);

Write(‘Phan thuc a = ); ReadIn(c1.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 tbng 2 sb phurc}
c3.a:=cl.a+c2.a;
c3.b:=c1.b +c2.b;

{In két qua ra man hinh}
WriteIn(‘Tong cua 2 so phuc:’);
If c1.b>=0 Then dau:="+i’ else dau:="-’;
Writeln(‘c1 =, ¢1.a:0:2, dau, abs(c1.b):0:2); {Sb phirc c1}
If c2.b>=0 Then dau:="+i’ else dau:="-i’;
Writeln(‘c2 =, ¢2.a:0:2, dau, abs(c2.b):0:2); {S phirc c2}
Writeln(‘La so phuc:’);
If ¢3.b>=0 Then dau:="+i’ else dau:="-i’;
Writeln(‘c3 =, ¢3.a:0:2, dau, abs(c3.b):0:2); {Sb phirc c3}
Readln;
End.

Bai tép 7.2: Viét chuong trinh quan 1y diém thi Tét nghiép ciia sinh vién véi 2 mon thi:
Co s6 va chuyén nganh. Noi dung cong viéc quan 1y bao gom:

e Nhiap diém cho timg sinh vién.

e In danh sach sinh vién ra man hinh.

e Théng ké s6 lwong sinh vién thi dau.

¢ In ra man hinh hinh danh sach nhiing sinh vién bi thi lai.
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Uses Crt;

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

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

Begin
Repeat
Clrscr;
Writeln(CHUONG TRINH QUAN LY DIEM THI TOT NGHIEP SINH VIEN');
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 tip 7.3: Viét chuong trinh nhdp vao n dinh cia mot da giac 16i S.
a/ Tinh dién tich cua S biét:

1 n
as)=>| Zlfxyl X))

trong do: (x;,y;) 1a toa do dinh thir i cia da gidc S.

b/ Nhap vao thém mot diém P(x,y). Hiy kiém tra xem P nim trong hay ngoai da
giac S.
Y tuéng:

N6i P v6i cac dinh caa da giac S thi ta dugc n tam gidc: S;= PP;P;;4, voi P, =Py

Néu D_dt(S,) =di(S)thiP e S.
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,"l.y = ");readIn(Pi].y);
End;
End;

Function DienTichDaGiac(n:Byte;P:Mang):real;
Var i,j:integer;
s:real;
Begin
s:=0;
fori:=1tondo
begin
if i=n then j:=1 else j:=i+1;
s:=s+((P[i].x*P[].y-P[].-x*P[il.y));
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end;
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:ToaDoj;n:Byte;P:Mang):Boolean;
Var i,jiinteger;
s:real;
begin
s:=0;
Fori:=1tondo
begin
if i=n then j:=1 else j:=i+1;
s:=s+DienTichTamGiac(PP,PIi],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);
ReadlIn;

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.");
Readln;
End.

BAI TAP TU GIAI
Bai tip 7.4: Viét chuong trinh nhén hai sb phirc cl, c2.

Bai tip 7.5: Viét chuong trinh quan 1y diém thi hoc phan cua sinh vién bao gém cac
truong sau: Ho tén, Piém Tin, Diém ngoai ngit, Piém trung binh, Xép loai. Thuc hién
cac cong viéc sau:
a/ Nhap vao danh sach sinh vién ciia mét 16p (khong qua 30 ngudi), bao gom: Ho
tén, Piém Tin, Piém Ngoai ngit. Tinh Piém trung binh va Xép loai cho ting sinh vién.
b/ In ra man hinh danh sach sinh vién cua l6p d6 theo dang sau:
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Ho tén Pi¢m Tin | Piém Ngoai ngir | Piém T.Binh | Xép loai
Trén Vin An 8 9 8.5 Gioi
Lé Thi Béo 7 5 6.0 T.Binh

¢/ In ra man hinh danh séch nhirng sinh vién phai thi lai (ng mot trong hai mon).

d/ In ra danh sach nhiing sinh vién xép loai Gii.

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

f/ Sap xép lai danh sach sinh vién theo thir tw Alphabet.

g/ Sap xép lai danh sach sinh vién theo thr tr giam dan cta diém trung binh.

h/ Viét chirc ning tra ctru theo tén khong diy du cta sinh vién. Vi du: Khi nhép vao
tén Phuong thi chuong trinh s& tim va in ra man hinh théng tin ddy du cta 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 cac trudng sau: Mi sb
sach, Nhan dé, Tén Tac gia, Nha Xuit ban, Nam xuét ban.

a/ Nhap vao kho sach cua thu vién (gdm tit ca cac trudng).

b/ In ra man hinh tit ca cic cudn sach cé trong thu vién.

¢/ Tim mot cubn sach c6 ma s6 duge nhap vao tir ban phim. Néu tim thiy thi in ra
man hinh thong tin day du ctia cudn sach d6, nguoc lai thi thong bao khong tim thay.

¢/ Tim va in ra man hinh tit ca cac cudn sach c6 cing tac gia duoc nhap vao tir ban
phim.

d/ Loc ra cac cubn sach duoc xuit ban trong cting mot nam nao do.

e/ Tim va in ra man hinh cac cudn sach ma nhan dé c6 chira tir bat ky dwoc nhap
vao tir ban phim.
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B Chuong 8
DU LIEU KIEU FILE

I. KHAI BAO
Type <Tén kiéu File> = File of <Kiéu phan tir>;
Var <Tén bién File> : <Tén kiéu File>;

hoac khai bao truc tiép:
Var <Tén bién File> : File of <Kiéu phan tir>;

Vi du:
Type SanPham = File of Record
Ten: String[20];
SoHieu: Byte;
End;
Var f,g: SanPham;
hoac khai bao truc tiép:
Var f,g: File of Record
Ten: String[20];
SoHieu: Byte;
End;

Chu y:

e Pascal theo ddi cac thao tac truy nhap thong qua con tré file. Mdi khi mot phan
tor nao d6 duogc ghi vao hay doc tur file, con tro cua file nay dugc tu dong
chuyén dén phan tir tiép theo.

e Céc bién kiéu file khong duoc phép co6 mat trong phép gan hoic trong cac bicu
thtrc.

II. CAC THU TUC VA HAM CHUAN
2.1. Céc thii tuc chuin
2.1.1. Gan tén file

Cu phap: Assign(F, Filename);

Chtrc ning: Gan mét file trén dia c6 tén 1a Filename cho bién file F, moi truy xuét
trén file cu thé duoc thuc hién thong qua bién file nay.
Chu y:

Filename bao gdm ca tén 6 dia va dudng din néu file khong niam trong 6 dia, thu
muc hién thoi.

2.1.2. Mo file moi

Cua phap: Rewrite(F);

Chtrc ning: Tao file mdi ¢ tén da gan cho bién file F. Néu file da c6 trén dia thi
moi dit liéu trén do6 s& bi x04 va con tro file tro & vi tri dau tién cua file.

2.1.3. Mg file da co trén dia
Cu phap: Reset(F);
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Chuc nang: Mo file ¢6 tén da gan cho bién file F. Néu file chwa c6 trén dia thi
chuong trinh s& duirng vi gap 161 xuat/nhap.

Chii y: Kiém tra khi mé file
{$I+}: M6 viéc kiém tra. Khi gip 16i Vao/ra chuong trinh sé& bao 15i va dimg lai
{$I-}: Khong kiém tra Vao/ra, chuong trinh khong dimg lai nhung treo cac thu tuc
Vao/ra khac cho dén khi ham IOresult (ham chuan cia PASCAL). Ham tra vé gid tri
true néu viéc mo 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);

{$1-} (*Chuyén viéc kiém tra vao ra cho ngu®i dung*)

Reset(F);

Ok:=IOResult;

{$1+}

if not OK then writeln(‘Khéng mé& duwoc °);

Until OK;

End;

2.1.4. Doc dit liéu tur file

Ci phap: Read(F, x);

’Chl’l’C nang: Poc mot phan tir dir li¢u tu file F ¢ vi tri con tro file va gan cho céc
bién x.

2.1.5. Ghi dir liéu lén file
Cu phap: Write(F, Value);
Chure nang: Ghi gia tri Value vao file F tai vi tri hién thoi cua con tro file.

2.1.6. Di chuyén con tré file

Cu phap: Seek(F, n); , ‘ ‘ .

Chure nang: Di chuyén con tro file dén phan tir thr n (phan tr dau tién c6 tha ty 1a
0).

2.1.7. Dong file
Cu phap: Close(F); q ’
Chtrc nang: Cap nhat moi stra doi trén file F va két thuc moi thao tac trén file nay.

2.1.8. Xod file
Cu phap: Erase(F);
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Chtrc ning: Xoa file trén dia co tén gan da duoc gan cho bién file F (file can xo4 1a
file dang dong).

2.1.9. Péi tén file
Cl phap: Rename(F, NewFile); ,
Chtrc nang: P41 tén cuia file dang gan cho bién file F thanh tén file m&i 1a NewFile.

2.2. Cac ham chuén
2.2.1. Ham trd vé vi tri con tré file
Cu phap: Filepos(F);
Chii y: Con tro & dau file twong tmg vi tri 0.

2.2.2. Ham kiém tra cudi file

Cu phap: EOF(F);

Chtrc nang: Ham tra vé gia tri True néu con tré file dang ¢ cubi file, nguoc lai ham
tra vé gia tri False.

2.2.3. Ham trd vé kich thwéc ciia file
Cu phap: FileSize(F); .
Chtic ndng: Ham trd vé so luwong phdn tir c6 trong file.

III. FILE VAN BAN (TEXT FILE)

Thanh phéan co ban 1a ky tu, song c6 thé dugc ciu tric thanh cac dong, mdi dong
dugc két thiic boi CR va LF, CR c6 ma ASCII 1a 13 va LF ¢6 ma 10. Cudi file s& c6
dau két thic file Ctrl-Z c6 ma 1a 26.

Do cac dong c6 do dai thay d6i nén khong tinh trude dugce vi tri cia mot dong trong
file. Vi vay file dang Text chi c6 thé déoc xur 1y mdt cach tuan 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);
Chtrc nang: M¢ file di ton tai dé bo sung ndi dung vao cubi file.

3.2.2. Thi tuc Readln

Cu phap: ReadIn(F,x);

Chtrc ning: Poc mot dong tir vi tri con tro file va gan cho bién x. Thuc hién xong,
con tro file s& chuyén vé ddu dong tiép theo. Bién x c6 thé nhan cac kiéu: Char, String
hodc kiéu sb.

3.2.3. Thu tuc Writeln

Cu phap: Writeln(F, x);

Chure nang: Ghi gia tri x vao file & vi tri con tro file. Két thuc thu tuc, con tro file s&
chuyén vé dau dong sau.
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Chu y:

May in dugc xem la mdt ﬁl; dang text, va bién duoc mé sén trong Ungt Printer cho
file nay la LST. Vi vdy dé in mdt dong St ra may in ta c6 thé dung Iénh
Writeln(LST,St).

3.2.4. Thi tuc Flush

Cu phép: Flush(F);

Chtrc ning: Cap nhat ndi dung cua file co tén gan cho bién file F ma khong cin
dung thu tuc Close va van c6 thé thao tac trén file.

3.2.5. Thu tuc SetTextBuf

Cu phap: SetTextBuf(F, x);

Chuc nang: Thay doi ving nhé dém danh cho file dang text véi kich thude cho bai
bién x. Mic dinh viing nhd nay 13 128 byte.
Chu y:

Thu tuc nay phai duoc goi trude cac thu tuc mo file: Reset, Rewrite, Append.

3.2.6. Ham EQOLn

Cu phap: EOLn(F);

Chue ning: Ham tra vé gia tri True néu con tro dang & cudi mot dong, nguoc lai
ham tra vé gia tri False.

Chu y:
e Cic thu tuc va ham khong st dung duoc ddi voi file dang text: Seek, FilePos,
FileSize.
e Sau day la cac thao tic co ban khi xuat nhép file:

Ghi dir liéu vao file Poc dir li¢u tir 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(®);

IV. FILE KHONG PINH KIEU (FILE VAT LY)

4.1. Khai niém

File khong dinh kiéu 14 file khong xac dinh kiéu ctia mdi thanh phan trong file, ma
dugc hiéu la mot day byte, moi phan tir ¢6 kich thude k byte, quy dinh bdi nguoi lap

trinh. File khong dinh kiéu twong hop véi moi kiéu file.

4.2. Khai bao
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Var <Tén bién File>: File;

4.3. Céc thii tuc va ham c6 thé thao tac trén file khong dinh kiéu
4.3.1. Mo file

Mo file chua co trén dia: Rewrite(F, K);

Mo file da co trén dia: Reset(F, k);

Gia tri k mo ta sb lugng byte s¢ duoc doc ghi trong mdt thao tac. Kich thudc cua
file phai 1a bdi s6 cua k.

4.3.2. Xuat/ nhép dir liéu
Cu phép: BlockRead(F, x, n [,Kq]);
BlockWrite(F, x, n [,LKq]);
Chtrc nang:
- Poc/ Ghi n “ban ghi”. Mdi “ban ghi” duoc hiéu 1a mot phan tir k byte.
- x chtra n6i dung doc/ghi
- Kq 14 s6 lwong”’ban ghi” duoc thuc hién.

Chuy:
File khong dinh kiéu thuong duoc dung trong cac thao tac sao chép véi tée do cao.

BAI TAP MAU

Bai tap 8.1: Tao mot file SINHVIEN.DAT dé Iuu thong tin cia mot 16p sinh vién. Mobi
sinh vién can nhimg thong tin sau: Ho tén, Ngay sinh, Qué quan, Piém trung binh,
Xep loai (trudng x&p loai do chuong trinh ty tinh lay dwa vao diém trung binh nhu sau:
néu c‘hem trung binh <5 thi xép loai ‘D, néu 5 <= diém trung binh < 6. 5 thi xép loai
‘C’, néu 6.5 <= diém trung binh < 8 thi xép loai ‘B’, truomg hop con lai xép 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
write('Nhap ten file: ');
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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, néu co, nguoc
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;
DiemTb: real,
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Xeploai: Char;
end;
Var
f: File of SinhVien;
Sv: sinhvien;
Bhoten:st20;
i-word;
Begin
assign(f,'Sinhvien.dat');
{$1-}
reset(f);
{$1+}
if IOResult <> 0 then
Begin
writeln('File khong ton tai');
exit;
End;
writeln(#32:10, 'DANH SACH SINH VIEN");
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 sach tat ca sinh vién c6 thong tin luu trong file SINHVIEN.DAT
x€p loai kha (‘B’) tr¢ 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;
filename:String;
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Sv: sinhvien;
Bhoten:st20;
n:word;
Begin
assign(f,'sinhvien.dat');
{$1-}
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 tip 8.4: Thong tin vé diém cta sinh vién c6 ho tén 13 Bhoten, ngdy sinh 1a Bngay
va qué quan la Bquequan bi sai 1éch. Hay sira diém va x&p loai cua sinh vién nay voi
dir liéu nhap tir 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
f: File of SinhVien;
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filename:String;
Sv: sinhvien;
Bhoten:st20;
Bngaysinh,Bquequan:St10;
Begin
assign(f,'sinhvien.dat');
{$!-}
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=bquequan)) 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;
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readin;
End.

Bai tap 8.5: In ra man hinh toan bd ndi dung ctia mot file van ban, tén file dugc dugc

nhap tur ban phim khi thyc hi¢n chuong trinh.

Program Vidu_5;
Var
f: Text;
filename,St: String;
Begin
write(‘Nhap ten file: °);
readIn(filename);
assign(f.filename);
{$1-}
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: Dém s6 dong, sb ky tu trang xuat hién trong mot file van ban di co trén

dia, tén file dugc nhép tir 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);
reaset(f);

79



Gido trinh bai tdp Pascal

NBI:=0;
NStr:=0;
while not Eof(f) do
begin
readin(f,st);
inc(NStr);
fori:= 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 tdp 8.7: Sao chép ndi dung cua file SINHVIEN.DAT vao file van ban
SINHVIEN.TXT sao cho mdi sinh vién Iuu trong mot dong.

Program Vidu_7;
Type
St20 = String[20];
St10 = String[10];
SinhVien = record
Hoten: St20;
Ngaysinh,Quequan: St10;
DiemThb: real;
Xeploai: Chair;
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;
rewrite(g);
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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(9);
readin;

End.

Bai tap 8.8: Mot ma tran mxn s6 thuc duoc chira trong mot file van ban c¢6 tén MT.INP
gom: dong dau chitra hai s6 m, n; m dong tiép theo 1an lugt chira m hang cua ma tran.
Hay viét chuong trinh doc dit liéu tir file MT.INP, tinh tong cta timg hang ma tran va
ghi 1én file vin ban c6 tén KQ.OUT trong d6, dong dau chira sé m, dong thir hai chta
m tong ctia m hang (m,n<=200).

MT.INP

54

38-15
57-80
4-316
24-17
368-5

Program Vidu_8;

Var

KQ.OUT
5
1548 12 12

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]:=9][i]+x;
end;
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readin(f);
end;
close(f);
assign(g,’KQ.OUT");
rewrite(Q);
writeln(g,m);
fori:=1tomdo
write(g,S[i]:0:2,#32);
close(g);
End.

Chu y:
eChuong trinh trén khong kiém tra sy ton tai cta file ‘MT.INP’, néu can c6 thé
kiém tra tuong tu cac vi du trén.
eTong ciia mdi hang duoc luu trong mang mot chiéu S (phan tir S[i] luu téng
cua hang 1)

Bai tap 8.9: Cho 3 ma tran sb nguyén A = (au)mxn, B = (bji)nxp> C = (Cr)pxqs du’oc chira
trong file MATRIX.INP gém: dong dau chtra 4 s6 m, n, p, q. m+n+p dong tiép theo
1an luot chira m hang ma trdn A, n hiang ma trn B va p hang ma tran C. Vlet chuong
trinh doc dix liéu tir file MATRIX.INP va tinh ma tran tich D = AxBxC rdi ghi 1én file
van ban c¢6 tén MATRIX.OUT trong d6: Dong ddu chira m, q; m dong tiép theo chira
m hang cua ma tran D.
n_p
dil = Z};a;’j *bjk *ckl
pEr=
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
forj:= 1 to ndo read(f,Alij]);
readin(f);
end;
forj:=1tondo
begin
for k:=1 to p do read(f,B][j,k]);
readin(f);
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end;
fork:=1topdo
begin
for I:=1 to q do read(f,C[k,l]);
readin(f);
end,;
close(f);
assign(g, MATRIX.OUT’);
rewrite(Q);
writeln(g,m,#32,q);
fori:=1tomdo

begin
for I:=1to q do
begin

forj:==1tondo
for k:=1 to p do
DIi,I] := DIi,I] + A[i,jI*B[j,k]*Clk,];
write(g,D[i,l], #32);
end;
writeln(g);
end;
close(g);
readin;
End.

Chii y: Cong thire tinh gia tri ctia cac phan tr ma tran D = (di)mxq nhur sau:

Bai tap 8.10: Mot ma tran mxn s6 thuc dugce chira trong mot file vin ban cé tén
DULIEU.INP gom: dong du chtra hai s6 m, n; m dong tiép theo 1an lugt chira m hang
clia ma tran. Hay viét chuong trinh doc dit liéu tir file DULIEU.INP, cho biét c4c hang
clia ma tran c6 tong phan tir trén hang d6 16n nhat. Két qua ghi 1én file vin ban co tén
DULIEU.OUT , trong d6 dong dau chtra gia tri 16n nhat cua tong cac phan tir trén mot
hang, dong thi hai chira chi s6 cac hang dat gia trj tong 16n nhat d6 (m,n<=100).
Chang han

DULIEU.INP = DULIEU.OUT

65 34

368122 256

756106

82451

35613

1012318

88891

Program Vi_du_10;
Var
f,g: Text;
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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:=[];
GtMax:= SJi];
end
else
if S[i] = GTMax then
= T+[i];
assign(g,’DULIEU.OUT’);
rewrite(g);
writeln(g,GTMax:0:2);
fori:=1to 100 do
if i in T then
write(g,i,#32);
readin;
End.

Chu y:

e Chuong trinh trén dung mang S dé luu tong gia tri cac phan tir trén mdi hang. Cu
thé, S[i] 14 tong gia tri cac phan tir trén hang thu: 1 cia ma tran da cho.

e Tap T, GTMax lan luot 1a tap chira cac chi sé cac ‘hang va gia tri lon nhat clia cac
phan tu trén moi hang tai thoi diém dang xét. Xuat phat ta xem hang thir nhét c6
téng gia tri 1on nhat. Khi xét hang thir i c6 cac truong hop sau:
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- S[i] > GTMax: S[i] méi 1a tong 16n nhat va luc nay chi c6 hang i dat duoc gia
tri nay

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

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

Bai tap 8.11: Vi‘ét chuong trinh sao chép ndi dung cua moét file cho trude vao file khac,
tén cua file nguon va file dich dugc nhép tr 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 d6i tén mot file da co trén dia.
Goi y:

Dung thu tuc Rename.

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

Bai tap 8.14: Viét chuong trinh ni 2 file vin ban da cé trén dia thanh mot file tha 3
voi tén file dugc nhap vao tir ban phim.
Goiy:

- Mo file 1 va file 2 dé doc dit liéu, md file 3 dé ghi dit liéu.

- Lan luot doc timg phén tir trong file 1 va 2 luu vao file 3.

- Bong ca ba file lai.

Bai tap 8.15: Viét chuong trinh thyc hién cac cong viée sau:
1. Tao ra 2 file s6 nguyén va sap xép ching theo thir tu ting dan.
2. Hay nbi 2 file d6 lai v6i nhau thanh file thir 3 sao cho file moi van cé thi tu
tang dan.
Goiy:
Xem giai thuat ¢ bai tap 5.15.

Bai tip 8.16: Cho da thitc P(x) = ay + a;x + a)x” + ... + a,x"
Trong dé n 1a bac cua da thuc va ag, a, ... , a, 1a cac h¢ s6 cua da thic duoc luu
trong mot file van ban voi qui udce sau:
- Dong dau cua file vin ban chita bac cia da thirc va gié tri cia x.
- Dong tiép theo chira cac hé s6 cua da thic.
Vidu: P(x) =3 +2x - 5x° + 4x>, x = 2.5 s& duoc luu trong file vin ban nhu sau:
325
32-54
Viét chuong trinh doc file vin ban trén dé 13y cac sb liéu rdi tinh gia tri cta da thirc.
Goi y:
- T6 chirc mang dé luu da thirc.
- Viét thu tuc dé doc file text luu vao mang.
- Tham khao bai tap 5.8.

Bai tap 8.17: Viét chuong trinh dém s6 tir ¢6 trong mot file van ban.
Goiy:
- Viét ham COUNT dé dém s6 tir ctia 1 dong.
- Poc timg dong cua file vin ban, ding ham COUNT dé cong don vao bién dem.

Bai tap 8.18: Tai mot cira hang, ngudi ta quan 1y cac hoat dong MUA/BAN trong nim
bang cung mot loai hoa don. M&i hoa don 13 mot ban ghi gdm cac truong:
SoHoadon (s6 ho4 don); Thang (thang mua/ban); Mahang (ma hang mua/ban);
Loai (nhan mgt trong hai gia tri ‘M’(mua) hoac ‘B’ (ban)
Nhu vdy cin cit vao truong Loai ta biét d6 1a hod don mua hay hoa don ban. Viét
chuong trinh cho phép nhdp vao mot dady cac hod don va luu vao file co tén
Hoadon.dat, qué trinh nhdp dimg khi SoHoadon = 0. Tinh s6 du trong thang n (n duoc
nhap tir ban phim khi thuc hién chuong trinh) . Biét ring sé du trong mot thang duoc
tinh theo cong thtrc:
S6 du = Tong ban - Tong mua,
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trong d6 tong ban, tong mua lan lugt 1a tong s6 tién ban, mua trong thang do.

Yéu cau:
e Khi nhap cha ¥ kiém tra dé Loai chi nhan mét trong hai gia tri ‘M’ hodc ‘B’ va
thang chi nhan gia tri tir 1 dén 12.
e Khong dugc st dung mang.
Huréng dan: Khai bao file luu cic hoa don, mdi 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 ctia mot thu vién bang mot ban ghi gdm co
cac truong: Masach, Tensach, Tentacgia, Nhaxb (nha xuit ban), Namxb (nim xuat
ban), SoLuong. Viét chuong trinh cho phép thuc hién céc thao tac sau:
a. Nhap vao cac dau sach c6 trong thu vién va luu vao file c6 tén Sach.dat, qua
trinh nhap ding khi ma sach dua vao 1a mot xau rong.
b. Duyét va in ra tén cac quyén sach dugc xuat ban sau nim m (m dugc nhép tir
ban phim khi thuc hi¢n chuong trinh).
c. B& sung sach vao thu vién theo yéu ciu: néu sach da co thi chi ting sb luong
sach bd sung, nguoc lai thém mot dau sach mai vao file.
Chuy:
- Khong dugc sir dung mang
- Khinhdp chuy kiém tra dé nam xudt ban <= nam hién tai
- Sau khi in ra danh sach cac du sach xuit ban sau nim m, cho biét thém danh
sach d6 c6 bao nhiéu dau sach tat ca.
Huéng dan: Khai bao thu vién 1a mot file cac dau sach, mdi 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;
SoLuong: byte;
end;
Var
f: file of DauSach;
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Bai tap 8.20: Nguoi ta luu thong tin cac can bo trong co quan vao file cO tén
CANBO.DAT, moi can bd la mot ban ghi gom cac truong: STT, Hoten, Ngaysinh,
Diachi, HSLuong, HSPhucap, SoDT. Hay viét chuwong trinh thuc hién cac yéu cau sau:

a. Nhap danh sach cén b va luu vao file, qua trinh nhap dung khi ho tén nhép vao
1a xau rong va truong STT chuong trinh tu gan.

b. In ra danh sach can bd c6 hé sé lvong ndm trong khoang tir x dén y, x va y 1a
céc s thue duoc nhdp tir ban phim khi thuc hién chuong trinh.

c. Sao chép thong tin cic can b c6 tudi trén 50 vao mot file khac.

d. In bang luong cta tit ca can bo luu trong file CANBO.DAT ra man hinh gdom
cac thong tin: STT, Hoten, HSLuong, Luong, trong d6 Luong dugc tinh theo
cong thuc Luong = (HSLuong+HSPhucap)*290000, dir liéu in ra dinh dang
theo cot. Cubi bang, in tong luong clia toan co quan.

e. Sao chép ndi dung cua file CANBO.DAT vao file vin ban CANBO.TXT, moi
can bd tuong ng mot dong.

Huong dén: Khai bdo mdi can bo 1a mot 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; {S6 dién thoai }
end;
Var
f: file of Canbo;
e Khi nhap ngay sinh phai kiém tra dinh dang theo yéu cau: dd/mm/yyyy
e Tudi ctia mot can bd duoc tinh bﬁng nam hién tai trtr cho ndm sinh. Nam sinh léy
tir 4 ky tu cudi cung cta ngay sinh va chuyén sang dang s6.

Bai tap 8.21: Viét chuong trinh nhap vao tén mét file vin ban. Kiém tra file ndy c6 ton
tai trén dia khong? Néu co, in ndi dung cia file tir dong thir m dén dong thi n, trong d6
m va n 13 hai s6 nguyén duong bat ky duoc nhap tir ban phim khi thuc hién chuong
trinh.

Huédng ddn: M6 file bang thu tuc Reset, 16i chuyén con tré vé dong thtr m, doc va in n
dong (hodc cho dén hét file).

Bai tap 8.22:Gid sur trong mdt file van ban trén dia c6 tén 1a MATRIX. TXT nguoi ta
da luu céc sb liéu vé mot ma tran A céip mxn va mot vector X n chiéu. Cach luu trit
nhu sau:

e Dong dau tién chira hai s6 m van

e Dong thtr hai chira vector X

e m dong tiép theo 1an luot chira m hang cia ma tran A

e Giita cac sd trong mot dong cach nhau mot ky tu tring

Viét chuong trinh tinh gia tri vector Y = AX va dua két qua ra man hinh dong thoi luu
vao cudi file MATRIX.TXT (A va X dugc lay tir file MATRIX.TXT)
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Yéu cau:
Chuong trinh phai thiét 1ap cac thu tuc sau

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

e TinhTich(A,X,m,n,Y) thuc hién vi¢c tinh vector Y

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

e Thanh phan th{r i cia vector Y dugc tinh theo cong thirc

ZA 1= x[/]

Bai tap 8.23: Gia sur trong mdt file van ban trén dia c6 tén la DANHBA.TXT luu danh

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

e Dong dau luu hai sb nguyén duong m va n, trong d6 m 1a sé may dién thoai thudc
co quan nha nude, con n 12 s6 may thudc tu nhan.

e m dong tiép theo luu thong tin lan luot cia m may dién thoai thudc co quan nha
nude, moi dong ghi s6 dién thoai, mot ky tu tréng va sau do la tén co quan.

e n dong tiép theo nira lvu théng tin 1an lugt ctia n may dién thoai tu nhan, mdi dong
ghi s6 dién thoai, mot ky tu trang va sau d6 13 ho tén chi dién thoai.

Viét chuong trinh doc dit liéu tir file DANHBA.TXT va in bang danh ba dién thoai ra

man hinh theo thir tu tang dan cua chu may dién thoai, cac may dién thoai thudc co

quan nha nudc in trude roi dén cac may dién thoai tu nhan. Danh sach in ra theo 3 cdt,

cot 1 ghi s6 dién thoai, cot 2 ghi tén co quan hodc tén chi may dién thoai, cdt 3 ghi

loai 1a TN (tu nhan) hodac NN (nha nudc)

Yéu cau:

e Khai bao kiéu ban ghi 1a MAYDT bao gdm 3 trudng: SoDt, TenChu, Loai

e Thiét 1ap thu tuc LayDulieu(A,k) dé doc dir liéu tir file DANHBA.TXT va luu vao
mang A (mang cac MAYDT) véi k 13 s6 phan tir cia mang.

e Thiét 1ap thu tuc SAPXEP(A.k) dé sip xép mdi nhom may dién thoai nha nudc, tu
nhan theo thir ti ting dan ciia tén chu may dién thoai trong mang A.

o Thiét 1ap thu tuc INKETQUA(A k) dé in ra man hinh danh ba dién thoai tir mang
A.

Bai tap 8.24: Cho mét file van ban c6 ¢6 tén 1a MATRIX. TXT véi ndi dung nhu sau:
e Dong dau tién cia file chira hai s6 nguyén duwong m va n lan luot 13 s6 hang va s6
cOt ciia mOt ma tran cép mxn (m,n <—50)
e madong tiép theo mdi dong chira n sb nguyén la gia tri cac phan ttr cia mdi hang.
Hay viét chuong trinh thyc hién cac yéu cau sau:
a. Viét thu tuc LAYDULIEU dé doc dit liéu tir file MATRIX.TXT va luu vao
mang hai chiéu A.
b. Viét ham MAXDONG(i:Byte): Longlnt tra vé gia tri Ién nhat ctia hang i.
c. Ghi cac gia tri 16n nhét ciia mdi hang vao cudi file MATRIX.TXT.
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Bai tip 8.25: Viét chuong trinh tao ra hai tap tin luu cac s6 kiéu word ma cac sb trong
moi file di duoc sip tht ty ting dan. Hiy tao tip tin mdi chira tit ca cac sb cua 2 tap
tin trén sao cho thi tu ting dan van duogc duy tri.

Chu y: Khong dugc dung mang.

Bai tap 8.26: Gia st trong mot file van ban trén dia c6 tén la MT.DAT nguoi ta da luu
cac s6 lidu vé hai ma tran A va B ciing cAp mxn. Céch luu trit nhu sau:
e Dong dau tién chira hai sd m van

m dong tiép theo 1an luot chira m hang ctia ma trin A

m dong tiép theo nira lan lugt chira m hang ctia ma tran B

Giira cic s6 trong mot dong cach nhau mot ky tu trang
Viét chuong trinh tinh ma tran tong C = A + B va ghi két qua vao file MT.OUT véi
ciu trac: dong dau chira sé6 m, m dong tiép theo chira ma hang ctia ma tran C.

Bai tip 8.27: D¢ co thé sao chép cac file co kich thudc 16n 1én dia mém, ngudi ta chia
nho file can chép thanh nhiéu file c6 kich thudc nhé hon, sau d6 nbi cac file nay lai
bang lénh copy. Hay viét chuong trinh sao chép mot file thanh hai file c6 kich thude
bang nhau. Tén cua tap tin ngudn va hai tap tin dich dugc nhap tir ban phim khi thyc
hién chuong trinh.

Huéng dan: Khai bao cac file ngudn va dich 1a cac file khong dinh kiéu. Goi Temp la
mot nira kich thudc cua file ngudn, tinh bang byte. Thuc hién viéc sao chép tir byte
dau tién dén byte tha Temp vao file dich thir nhat, sau d6 chép phan con lai cuia file
ngudn vao file dich thr hai.
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Chuong 9
DU LIEU KIEU CON TRO
I. KHAI BAO
Type ﬁ ,
<Tén kiéu con tr6o> =" <Kiéu cta bién dong>;
Var

<Tén bién>:<Tén ki€u con tro>;

Vidu I:
Type
TroNguyen : “integer;
Var
p, q: TroNguyen;

Sau khai b4do nay cac bién p va q la cac bién con tro co thé trdé dén cac bién dong co
ki€u integer. Chuong trinh s€ cap phat 4 byte cho moi bién con trd. Con vung nhé cua
cac bién dong chua dugc cap phat.

Vidu2:
Type
TroSv = Sinhvien;
Sinhvien = Record
Hoten: String[20];

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

Trong vi du nay, p 13 bién tré c6 thé tro dén cac ban ghi co kiéu Sinhvien, trong ban
ghi nay lai c6 truong Tiep 1a mdt bién tré co the tréd dén bién dong khac cling c6 kiéu
Sinhvien.

II. LAM VIEC VOI BIEN PONG
2.1. Cip phat viing nhé
Dung tha tuc New theo cu phép:
New(<b1én tro>);

Phép gan gitra hai bién tré dugc thuc hién néu ching cé cung kiéu. Sau phép gan
p:=q; cac con tro p va q cung tro dén mot dia chi. Do d6 moi thay doi ciia p” ciing 1am
thay d6i g”. Nhu vay, can phan biét hai phép gan p:=q va p*:=q”. Ngoai ra, cac con tro
cung kiéu c6 thé duoc so sanh véi nhau bang cac toan tir quan hé = va <>

Turbo Pascal ciing khai bao sdn mot con tro khong tro t6i mot bién dong nao goi 1a
con tré Nil. Gia tri con tré Nil 13 twong hop véi moi kiéu con tré. Nil c6 thé dugce gan
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cho bién con tré dé chi ra rang con tré ay hién khéng duogc sir dung. Chung ta ciing ¢o
thé st dung Nil trong cac phép so sanh.

2.2. Giai phong vung nhé

Dung thu tuc Dispose(p);

Trong d6 p 1a mot bién con tro. Thu tuc Dispose cho phép tra lai bd nhd dong da
duoc cap phat boi thi tuc New.

III. DANH SACH PONG
3.1. Khai niém

Chung ta da timg lam quen véi kiéu mang, luu danh sich gém nhiéu thanh phan c6
cung kiéu. Mdi thanh phan 1a mot bién tinh va sd luong thanh phan cua danh sach 1a
¢ dinh. O day chung ta dé cap dén mot dang danh sach dong theo nghia: mdi thanh
phan 12 mot bién dong va s6 luong thanh phan ciia danh sach c6 thé thay d6i. Mdi bién
dong trong danh sach duoc goi 1a mot nut.

3.2. Khai bao
Pé khai bao mot danh sach dong trudc hét ta khai bao kiéu ctia mdi nut trong danh
sach.
Type <Tro nut> =" <Nut>;
<Nut> = Record
Data: DataType;
Next: <Trdé Nut>;
End;
Var First: <Tré Nut>;
First 13 dia chi ctia nut du tién trong danh sach, dira vao truong Tiep ciia nat nay ta
bét duoc dia chi cua nat tht hai, ¢ nhu vay ta biét dugc dja chi cua tit ca cac nut
trong danh sach. Danh sach dang nay duoc goi 1a danh sach lién két don.

3.3. Cac thao tac thuong gip trén danh sach lién két don
Trong phan ndy chung ta gia thiét ring mdi nit trong danh sach ¢ hai trudng: trudng
Info (luu ndi dung cia bién dong) va trudng Next (Iuu dia chi cta nit tiép theo). ta co
khai bao danh sach nhu sau
Type TroNut = *Nut;
Nut = Record
Info: data; {data 1a kiéu dir liéu d3 dinh nghia trudc}
Next: TroNut;
End;
Var First:TroNut;

3.3.1. Khoi tao danh sdach
First:=Nil;

3.3.2. Bo sung mot niit vao diu danh sdch

{1. Tao ra nit moi}
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New(p);
p”.Info:=X;
{2. B6 sung vao dau danh sach}
p~.Next:=First;
First:=p;

3.3.3. Bo sung mot nut vao cuoi danh sach

Xuat phat danh sach khong c6 nut nao ca. Nut méi thém vao s€ nam cuoi danh sach.
Khi d6 ta can hai bién con tro First va Last 1an luot tré dén cac nut dau va cudi danh
sach.

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

3.3.4. Duyét danh sdach
Duy¢t danh séch 1a thdm va xtr Iy timg ntt trong danh sach.
Procedure Duyet;
Varp: Tronut;
Begin
p:= First;
While p <> nil do
Begin
<Xir Iy p>;
p:=p”*Next; {duyét qua nut tiép theo}
End;
End;

3.3.5. Bé sung mét niit vao sau nut dwoc tro boi p
Thu tuc sau thuc hién vi¢c bo sung mot nut c6 ndi1 dung x vao sau nut dugc trd boi p.
Procedure Bosung(p,x);
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Var q: TroNut;
Begin
New(q);
q".info:=x;
if first = nil then
begin
q".next := nil;
first == q;
end
else
begin
g~ .next:= p”.next;
p~.next:= q;
end;
End;

3.3.6. Xoa m@t nut khoi danh sdach
Thu tuc sau thyc hién vi¢e x6a mot ntt tré bdi p ra khoi danh sach.
Procedure Xoa(p);
Var q: TroNut;
Begin
if First = nil then
exit;
if p = First then
First := First".next
else
begin
q:= First;
While q”*.next <> p do
q:= q”.next;
q".next:= p”.next;
end;
Dispose(p);
End;

BAI TAP MAU

Bai tip 9.1: Trong cac bai tap tir 9.1 dén 9.4, dung danh sach lién két don luu mot diy
s nguyén. Nt dau tién trong danh sach duoc tro boi First. Cho khai bao mdi nut
trong danh sach nhu sau:
Type TroNut =~ Nut;
Nfut = Record
GiaTri: Integer;
Tiep: TroNut;
End;
Var First: TroNut;
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Viét chuong trinh thyuc hién cac yéu cAu sau:

a. Nhip diy cac sb nguyén va luu vao danh sach c6 nut dau tro boi First, qua trinh
nhap dimg khi dit liéu dua vao khong phai 13 sb nguyén.

b. In gid tri cac nut 16n hon 0.

Program Vi_du_1;
Type TroNut = 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: °);
{$1-}
readin(n);
{$1+}
kg:= IOResult=0;
if kq then
begin
new(p);
p?.Giatri:=n;
pr.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 pM.Giatri > 0 then
write(p”.Giatri:8);
p:=pM.Tiep;
end;
end;

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

End.

Bai tip 9.2: Viét thu tuc dém sb nit c6 gia tri 1én hon 0 va tinh gia tri trung binh cong
cua cac 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 p™.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: Gia sir ddy gia tri cc nat trong danh sach da duoc sip tang dan. Viét cac
thua tuc va ham sau:

a. Procedure Insert(var first: TroNut; m: integer) thuc hién viéc bod sung mot
nat vao danh sach sao cho tinh ting dan dugc bao toan.
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Procedure Insert(var first: TroNut; m: integer);
Var
p,q: 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 (g*.Tiep <> nil) and ((g*.Tiep)*.Giatri < m) do
g:= qM.Tiep;
pM.Tiep:= gq/.tiep;
gt.Tiep:= p;
end;
end;

b. Procedure InitList thuc hién viéc tao danh sé,ch c6 tinh chét trén béng cach nhap
dwr li€u tir ban phim va qué trinh nhap dung khi nhan phim ESC (yéu cau: st 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 day gia tri cdc nlt 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:=pM.Tiep;
end;
end,

d. Procedure DeleteZero( Var First: TroNut) thuc hién viéc xoa tat ca cac nat co
gia tri 0 trong danh séach.

Procedure DeleteZero(Var First: TroNut);
var
p,q: Tronut;
begin
p:= first;
while (p <> nil) and (p*.Giatri < 0) do
begin
Q= p;
p:= pM.Tiep;
end,;
while (p <> nil) and (p*.Giatri = 0) do
begin
gM.Tiep:= pA.Tiep;
dispose(p);
p:= gr.Tiep;
end;
end;

e. Function TroMax(First: TroNut): TroNut tra vé dia chi cta nat du tién dat
gia tri 1on nhat (tinh tr dau danh sach, néu co, nguoc lai ham tra veé 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:= pA.Giatri;
q:= pM.Tiep;
while (g <> nil) do
begin
if g*.Giatri > m then
begin
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p:=q;
m:= pA.Giatri;
end;
q:= qr.Tiep;
end;
TroMax:=p;
end;
end;

Bai tap 9.4: Gia sir danh sach khac rdng. Viét cac thu tuc va ham sau:
a. Function GiaTriMax(First: TroNut): integer tra vé gia tri 16n nhat cua ntt co

trong danh sach.

Function GiaTriMax(First: TroNut): integer;

var
m: integer;
p, q: Tronut;
begin
p:= first;
m:= pA.Giatri;
q:= pM.Tiep;
while g<> nil do
begin
if g*.Giatri > m then
m:=qg”.Giatri;
q:= q*.Tiep;
GiaTriMax:= m;
end;

b. Function GiaTriMin(First: TroNut): Integer trd vé gia tri nho nhit cta nat c6
trong danh sach.

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

Bai tap 9.5: Cho danh sach lién két don c6 nat dau trd boi First, duge khai bao nhu sau

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

First: Tronut;
Viét cc thu tuc va ham sau:
a. Function Search(First: TroNut; k: word): TroNut trd vé dia chi cta nut thir k
(néu co, nguoc lai, 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:= pM.next;
end;
Search:= p;
End;

b. Procedure Delete K(Var First: TroNut; k: word) thuc hi¢n viéc xo0d nut thir 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
q:=p;
p:= p*.Next;
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inc(d);
end;
if p <> nil then
begin
if p = first then
first:= first®.next
else
g™.next:= pr.next;
dispose(p);
end;
end;

¢. Procedure DeleteList thuc hién viéc xo04 tat ca cac nit trong danh sach.
Procedure DeletelList;
var
p: Tronut;
begin
while first <> nil do
begin
p:= first;
first:= first*.next;
dispose(p);
end;
end;

Bai tip 9.6: Cho file vin ban c6 tén NGUYEN.INP luu cac sb nguyén, giira cac sb
trong file cach nhau mot ky ty tring hodc diu xudng dong. Viét chuong trinh thyc hién
cac yéu cau sau:

a. Ly dir liéu tr file NGUYEN.INP va luu vao danh sach lién két don cé nit dau tro
boi First.

b. Tinh tong gla tri cac nut, tong gia tri cac nut duong, tong gia tri cac nut am, s6 nut
c6 gia tri am, s6 nat ¢ gia tri duong. Cac két - qua tinh duoc s€ luu vao file van ban c6
tén KETQUA.OUT, dong du chtra 3 gia tri tong, dong thir hai chira hai gia tri con lai.

Program Vi_du_6;
type
Contro = A Nut;
Nut = Record
info: integer;
next: Contro;
end;
var
first: Contro;

Procedure Lay_du_lieu;
var
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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

f:text;

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 pA.info > 0 then
begin
T_duong:= T_duong + p”.info;
inc(N_duong);

end,
if pM.info < 0 then
begin
T am:=T_am + p.info;
inc(N_am);
end;
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p:= pM.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 tdp 9.7: Nguoi ta luu thong tin cdc bénh nhan cua bénh vién X trong danh sach
lién két don c6 nut dau tré boi First, mdi bénh nhan tuwong (mg voi mot nit trong danh
sach duogc khai bao nhu sau:
Type St20 = String[20];

St5 = String[5];

St2 = String[2];

TroBN = “BenhNhan;
BenhNhan = Record
MaBN: St5; {Ma bénh nhan}

Hoten: St20; {Ho tén bénh nhan}
Tuoi: byte; {Tubdi}
Tiep: TroBN;
End;

Chu y: Hai ky tu dau cua ma bénh nhan la ma cua khoa diéu tri.
Viét cac thu tuc va ham sau:

a. Procedure BoSungBN(Var First: TroBN; Bma: StS; Bten: St20; Btuoi: byte)
b6 sung bénh nhan ¢6 ma la Bma, hg tén la Bten, tuoi la Btuoi vao cudi danh sécl}
c6 nut dau tré boi First (Luu y: Kiém 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
q:=p;
p:= p/.tiep;
end;
if p = nil then
begin
new(p);
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p".MaBn:= Bma,;
p".Hoten:= Bten;
p”.tuoi:= Btuoi;
pr.Tiep:= nil;
if first = nil then
first:=p
else
g’.tiep:= p;
end;

b. Procedure KhoiTao(Var First: TroBN) nhip dir liéu cho danh sach c6 nat dau
tro boi First, qua trinh nhap dung khi ma bénh nhan dua vao la 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;

¢. Function SoBN(First: TroBN; BKhoa: St2): word tra vé sb 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;

p:= first;

while p <> nil do
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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 ctia cac bénh nhan c6 tudi
nhé hon hoac 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) xoa bénh nhan c6 ma 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
Q= p;
p:= pA.tiep;
end;
if p <> nil then
begin
if p = first then
first:= firstA.tiep
else
g/.tiep:= pt.tiep;
dispose(p);
End;
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Bai tap 9.8: Ngudi ta luu thong tin ctia mdi dai 1y trong cong ty bdi mot nit trong danh
sach lién két don va duoc khai bdo nhu sau:
Type St6 = String[6];
TroDL = " DailLy;
DaiLy = Record
SoDT: St6;
DoanhThu: Longlnt;
Next: TroDL;
End;
Viét cac thu tuc va ham:
a. Procedure BoSung(Var First: TroDL; Tel: St6; m: Longlnt) dé bod sung mot
dai 1y co s6 dién thoai Tel va doanh thu 12 m vao dau danh sach c6 nut dau tré boi
First.

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

b. Function DThu(First: TroDL; Tel: St6): Longlnt tra yé doanh thu cua dai 1y c6
s0 dién thoai 1a Tel, néu khong c6 dai 1y d6 thi ham tra vé gia tri 0.

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

c¢. Function TongDThu(First: TroDL): Real tra vé tong doanh thu cta tat ca cac dai
1y trong cong ty.

Function TongDThu(First: TroDL): Real;
Var
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p: TroDlI;
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: LonglInt): Word tra vé s dai 1y ctia cong ty
c6 doanh thu 16n hon m.

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

e. Procedure XoaDL(Var First: TroDL; Tel: St6) x6a dai ly co s6 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;
end;
if p <> nil then
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begin
if p = first then
first:= first®.next
else
g”.next:= p”.next;
dispose(p);
end;
End;

BAI TAP TU GIAI

Bai tap 9.9: Viét mot ham dé xéc dinh xem mdt danh séch lién két da cho c6 thir ty
tang dan hay khong theo 2 cach: Khong dé€ qui va dé qui.

Bai tdp 9.10: Cho 2 danh sach lién két don dai dién cho 2 tap hop dugc tré boi L1 va
L2. Viét chuong trinh dé hién thi:

1. Phén giao cta 2 danh sach trén.

2. Phan hop ctia 2 danh sach trén.

3. Phan hiéu cua 2 danh sach trén.

Bai tap 9.11: Cho 2 danh sach lién két L1 va L2.

1. Sap xép lai 2 danh sach d6 theo thtr ty ting dan.

2. Tron 2 danh sach d6 lai thanh danh sach L3 sao cho L3 van c6 tht tu ting dan.
Bai tap 9.12: Dung danh sach moc ndi dé biéu dién mot da thic P,(x) = anx + a,. 1x -l
+...+ ay. Trong do, mdi s6 hang cua da thire duoc x4c dinh boi 2 thanh phan: hé s a;
va sb mil i.

Nhu vay, ta c¢6 thé xay dung cau tric dir liéu cho da thirc nhu sau:
TYPE DATHUC ="SOHANG;

SOHANG = Record
HeSo: Real;
SoMu: Integer;
Next: DATHUC;

End;

Viét chuong trinh thyc hién céc cong viéc sau:

1. Viét tha tuc nhap vao mdt da thue.

2. Viét thu tuc dé sip xép lai cac sd hang cua da thirc theo thir ty s6 mii giam dan.

3. Viét thii tuc/ham dé cong 2 da thirc.

4. Viét ham dé tinh gia tri ciia da thirc theo gia tri X.

Bai tap 9.13: Cho mot file vian ban trong d6 ¢ chia cac tir. Cac ddu phan cach tir la:
ky tu trang, dau chdm, du phay, ddu cham phay, dau hai chdm, dau than, ddu hoi. Moi
tir déu bat dau bang mot ky tu trong tap ['A'..'Z'].
1. Viét thu tuc cho phép doc cac tir trong file vin ban di cho va luu cac tir d6 vao
mang cac danh sach moc nbi:

TuDien : ARRAYJ'A"..'Z'] OF DanhSach;
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Trong d6 kiéu DanhSach dugc cho nhu sau:
TYPE DanhSach = RECORD
Tu : String[10];
Next : DanhSach;
END;
M&i danh sach moc ndi trong tir dién déu phai dugc sip the tu (ting dan), va cac tir
duoc luu trong tir dién phai khac nhau.
2. Viét mot thi tuc hién thi tit ca cac tir trong tir dién ra man hinh theo thtr ty ting dan.
3. Viét mot tha tuc bd sung mat tor mdi vao tu dién bé“mg cach doc tir do tr ban phim,
tim no trong tir dién.
- Néu tim thay, hién thi thong bao:"Tir da co trong tir dién".
- Néu khong tim thdy, chén tir d6 vao trong tir dién & vi tri thich hop.

Bai tip 9.14: Cho diy s6 nguyén sap theo thir tu ting dan va lyu trong mot danh sach
lién két don co dia chi nit dau danh sach 1a First.

a. Viét chuong trinh xo4 tit ca cac nat trong danh sach co gid tri 0.

b. Viét chuong trinh in ra cac gia tri phan biét cuia danh sach.

Bai tap 9.15: Cho hai diy s6 thuc luu trong hai danh sach lién két don, c6 dia chi caa
cac nit dau danh sach lan luot 1a First] va First2. Gia st trong mdi danh sach gié tri
cac nut da dugc sap ting dan. Hay viét chuong trinh tao mot danh sach lién két don c6
nat dau tré boi List, chira tit ca cac phan tir cta hai danh sach trén, danh sach mdi nay
cling duoc sip thi ty.

Bai tap 9.16: Mot cong ty du lich quan 1y tit ca cac xe 6 t6 ciia ho bang mot danh sach
lién két, mdi nat cia danh sach dugc khai bao nhu sau:
Type
TroXe = "Xe;
St6 = String[6];
St20 = String[20];
Xe = Record
TaiXe: St20; { ho tén tai xé }
BienSo: St6; { bién s xe }
Socho: Byte; { s6 chd ngdi }
Tiep: TroXe;
end;
Var
First: TroXe;
a. Viét thu tuc Procedure Print(First: TroXe; n:byte); in ho tén tai xé, bién sb
xe cua tat ca cac xe co n chd ngdi dugce luu trong danh sach.
b. Viét ham Function SoChoNgoi(First: TroXe; Bso: St6); tra vé sb chd cua xe
c6 bién s Bso.

Bai tAp 9.17: Ngudi ta quan 1y cac sach trong thu vién bing mot danh sach lién két,
sap theo thur tu cia ma sach. Moi dau sach tuong g voi mot nit trong danh sach co
khai b4o nhu sau:
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Type
TroSach = ~Sach;
St4 = String[4];
St20 = String[20];
Sach = Record
Ma: St4;
Ten, Tacgia: St20;
NamXb: word;
Soluong: Byte;
Next: TroSach;
end;
Var
First: TroSach;
Chii y: Cac dau sach duge sip theo thir ty ma sach.

a. Viét thu tuc Procedure CapNhat(Var First: TroSach; Bma:St4; Bten, BTgia:
St20; Bnam: word; n: byte); bd sung vao thu vién dau sach co mi 1a Bma,
tén sach Bten, tac gia BTgia va sd luong bo sung 1a n theo yéu cau: Néu dau
sach c6 mi 1a Bma d4 c6 trong thu vién thi chi ting sd luong 1én n, ngugc
lai thém mot dau sach méi vao thu vién véi sb lugng n va bao toan thu tu
ciia ma sach.

b. Viét thu tuc Procedure LietKeNam(First: TroSach; Nam: word) in danh sach
céc dau sach xuat ban vao nam Nam.

c. Viét ham Function So Dau_Sach(First: TroSach; BTgia: St20) tra vé sé dau
sach cua tac gia BTgia.

d. Viét tha tuc Procedure LietKeten(First: TroSach; Bten: St20) in danh sach
tat ca cac dau sach co tén sach 1a Bten.

Bai tip 9.18: Mot cira hang kinh doanh vat liéu x4y dung quan 1y luong hang ton kho
bé“mg mot danh sach lién két. Mbi loai vat liéu tuong ung voi mot nut trong danh sach
va c¢o6 khai bao nhu sau:
Type
St3 = String[3];
St10 = String[10];
TroVT = "Vattu;
Vattu = Record
Ma: St3;
Ten: St10;
DVTinh: St10; { don vi tinh}
Soluong: word;
Tiep: TroVattu,
End;
Var
First: TroVattu;
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a. Viét thu tuc Procedure XuatKho(Var First: TroVattu; Bma: St3; Bdonvi:
St10; n: word); 14y ra khoi kho n bdonvi loai vat tr c6 mi 1a Bma theo yéu
cau sau:

e Néu vit tr co6 mda Bma khong co trong kho thi théng bao kho khong co
loai vat tu nay va két thuc thuc hién.

e Nguoc lai, kiém tra Bdonvi ¢6 trung vo1 DVTinh cua loai vat tu nay
khong, néu khéng trung thi yéu cau ddi theo don vi tinh luu trong danh
sach trude khi thuc hién xuét kho.

e Néu sé luong trong kho ctia vt tu c6 ma Bma nho hon n thi dua ra thong
bao va hoi lai c6 mudn xuit khong, néu mudn thi xuat véi sb luong bao
nhiéu?

e Sau khi xuit n don vi loai vat tu theo yéu cau, giam s6 luong vét tu trong
kho cho phu hop va néu sé luong cua vat tu nay bang 0 thi xoa né ra
khoi danh sach.

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

e Néu loai vat tu c6 md Bma da c6 trong kho thi chi ting s6 lugng vat tu
nay trong kho, nhd kiém tra don vi tinh nhu cau a.

e Nguoc lai, bod sung mot loai vat tw méi vao kho véi ma 1a Bma, tén vat tu
1a Bten, don vi tinh 12 Bdv va s6 luong twong tmg 14 n.

¢. Viét ham Function SoVattu(First: TroVattu; Bma:St3); tra vé sb luong vat
tu ¢6 ma 1a Bma con ton trong kho, néu khong c6 vat tr nay, ham tra vé gia
tr1 0.

d. Viét thu tuc Procedure ThongKe(First: TroVattu); in ra théng tin cua tat ca
cac loai vat tu hién c6 trong kho.

Bai tip 9.19: Cho danh sach cac s6 nguyén dugc to chirc nhu sau:
Type TRO ="PT;
PT = Record
X: Integer;
Link: TRO;
End;

1. Viét thu tuc NHAP(Var Dau:TRO); dé nhap vao mdt danh sach cac ) nguyén co
nut dau tién dugc tré boi con tré Dau.
2. Viét thu tuc LIETKE(Dau: TRO); d¢ in ra man hinh gia tri cua tat ca cdc nit trong
danh sach duoc tré bdi con tré Dau.
3. Gia st Dau 1a con tr6 tré dén ddu ctia mét danh sach chua duge sép xép, con L duoc
gan bang NIL. Hay viét thi tuc SAPCHON(Var Dau,L:TRO); cho phép chon céc
phan tir trong danh sach Dau tir gia tri 16n dén bé, dwa vao danh sach L dé cudi cung
Dau=Nil, con L s€ tré thanh mdt danh sach da duoc sa"lp Xép theo thur tu tang dan.
4. Viét ham TANG(Dau:TRO):Boolean; dé xac dinh xem danh sach dugc tro boi
Dau di c6 tht ty ting dan hay khong theo 2 cach: Khong dé qui va dé qui.
5. Viét thu tuc DAO(Var Dau:TRO); dé dao nguoc cac con trd cua danh sach Dau.

Bai tip 9.20: Cho danh sach cac sb nguyén dugc td chirc nhu sau:
Type TRO ="PT;
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PT = Record
Gtri: Integer;
Tiep: TRO;
End;

1. Viét ham DXUNG(ds:TRO):Boolean; nhim kiém tra cac gia tri trong danh dach ds
c6 phai 13 d6i xtmg hay khong theo 2 cach: Dé qui va khong dé qui.(Vi du: danh sach
chura cac ddy sb sau day 1a dbi xtmg: 2 3 6 3 2;5 7 7 5).
2. Viét ham KhaDX(ds:TRO):Boolean; d¢ kiém tra xem véi danh sach ds da cho, ¢o
t6n tai mot cach sip xép lai cac phan tir &é cudi cung nhan dugc mot danh sach ddi
xung hay khong?
3. Viét thu tuc SAPLAI(Var ds:TRO); dé dwa ra mot cach sép xép lai cac phﬁn tr dé
c6 mot danh sach dbi ximg (gia thiét diéu nay co thé 1am dugc nho ham KhaDX).
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Chuong 10
PO HOA

I. MAN HINH TRONG CHE PQ PO HQA ( GRAPHIC)

Hinh anh trong ché d6 dd hoa duoc tao ra bang cac diém anh (Pixel), sé diém anh
ctia man hinh d6 hoa tity thudc vao ting loai CARD man hinh va MODE qui dinh cho
man hinh do.

Viéc 1ap trinh trong ché d6 dd hoa can phai xac dinh dugc loai man hinh dang st
dung va chuong trinh phai van hanh dugc trén nhiéu loai man hinh khéc nhau.

Toa d6 ctia mot diém anh trén man hinh d6 hoa ciing giéng nhu trong ché d6 vin
ban (TEXT) voi diém anh dau tién trén goc trai man hinh 13 (0,0), toa do dinh dudi
phai tuy thudc vao do phan giai cia man hinh, CARD man hinh va MODE man hinh.

(0,0)

(MaxX,MaxY)
Pé dir dung dugc ché d6 d6 hoa trén man hinh, ta can phai c6 cac File sau:
GRAPH.TPU Chira cac Iénh d6 hoa
* BGI Chtra Font man hinh
* .CHR Chtra Font ky tu

II. KHOI TAO VA THOAT KHOI CHE PO PO HOA
2.1. Khéi tao ché d6 @6 hoa

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

- Gd: Chi CARD man hinh.

Thong thuong, mot chuong trinh phai dwoc chay trén nhiéu loai man hinh khac
nhau nén ta c6 thé khai bao:

Gd=Detect (=0)
V6i hang Detect, may s& tu dong tim CARD man hinh twong tmg dé chay chuong
trinh.

- Gm: Chi MODE man hinh.

Trong truong hop khai bao Gd = Detect thi khong can thiét phai khai bao Gm vi
may tinh s€ ty xac dinh loai CARD man hinh va thiét lap ché 36 MODE man hinh
tuong tng voi CARD man hinh dé.

- Path: Duong dan dén noi chira cc file *.BGL. Néu Path = ¢ thi ta hiéu 1a céc file
* BGI ndm trong thu muc hién hanh.

Ham GRAPHRESULT:Integer;

Ham nay tra vé két qua cua viéc khoi dong dd hoa.

= 0 : Thanh cong.
<>0 : Bj 10i.
Tén cua 16i duogc xac dinh boi ham GRAPHERRORMSG(Er:Integer):String;
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Ham nay cho ra mot xau ky ty thong bao 15i cua db hoa xac dinh boi ddi sé Er.

* Héng s6 GrOK = 0: Viéc khoi dong dd hoa c6 16i.
Vidu:

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.

Chu y: Ta c6 thé khdi tao mode dd hoa voi ché d6 256 me}u béng cach sir dung ham
InstallUserDriver(Name:String;Ptr:Pointer):Integer; véi di€u kién trén dia phai c6 file

SVGA256.BGI.

Procedure ThietLapDoHoa;

var gd,gm,Gr:integer;

Begin
Gd:= InstallUserDriver(LISVGA2561,NIL);
Gm:=2; {Mode 640x480x256}
InitGraph(gd,gm,'C:\TP\BGI');

End;

2.2. Thoat khéi ché d6 d6 hoa
Thi tuc CLOSEGRAPH;

Sau déy 1a cdu triic chung cia mot chuong trinh d6 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;

.C.Ic.>seGraph;
END.

III. TQA PO VA CON TRO TREN MAN HIiNH PO HOA
3.1. Ham GetMaxX:Integer;
Cho toa do cot 16n nhat cua man hinh.

3.2. Ham GetMaxY:Integer;
Cho toa do dong 16n nhat cia man hinh.

3.3. Thu tue MOVETO(x,y:Integer);
Di chuyén con tré tir vi tri dang dig dén toa do (x,y).

3.4. Thu tuce MOVEREL(dx,dy:Integer);
Di chuyén con tro tir vi tri dang ding dén toa dd moi cach toa do cli khoang cach la
dx, dy.

3.5. Vé mét diém trén man hinh:
Dung thu tuc PUTPIXEL(x,y:Integer; color:Word);

3.6. LAy mau cia mdt diém tai toa dd x,y:
Ham GETPIXEL(x,y:Integer):Word;

IV. PAT MAU TREN MAN HINH PO HQA
4.1. Pat mau cho doi twgng can vé
Dung thu tuc SETCOLOR(Color:Byte);

4.2. Pit mau nén
Dung thu tuc SETBKCOLOR(Color:Byte);

V. CUA SO TRONG CHE PQ PO HQOA
5.1. Pit cira s6 trén man hinh
Thu tuc SETVIEWPORT(x1,y1,x2,y2:Integer; Clip:Boolean);
Véi x1,y1: dinh trén trai cua cira so.
x2,y2: dinh dudi phai cta cira s6.
Clip = TRUE: nhiing gi vuot khoi man hinh s& bj cit bo.
Clip = FALSE: nhiing gi vuot khoi man hinh s¢ khong bi cit bo.
* Khi tao ctra so thi toa d6 trén man hinh sé& thay déi theo.
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Toa @0 md1 = Toa dd cti - Toa dO dinh trén trai.

5.2. X6a hinh anh trong ci’rawsf)
- X6a hinh anh trong cua s0, ta dung thu tuce CLEARVIEWPORT;
- X6a toan bd man hinh, ta dung thu tuc CLEARDEVICE;

VI. VIET CHU TRONG CHE PO PO HQOA
6.1. Chon Font chir
Ta dung thu tuc SETTEXTSTYLE(font,Dir,size:Word);
- Cac font c6 thé chira cac hing sau:
DefaultFont = 0; TriplexFont=1; SmallFont = 2;
SansSerifFont = 3; GothicFont = 4;
- Dir ¢6 cac hing sau:
HorizDir = 0 Tur trai qua phai.
VetDir = 1 Tt dudi 1én trén.
- Size: d0 16n cua chir.

6.2. Chon phén bd chir

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

Chon vi tri ciia chit xung quanh toa do dinh san.

- Hz 13 phan bb chit theo truc ngang. C6 cac hang sau:
LeftText =0 Chit viét nam bén phai truc dung.
CenterText =1 Chir viét ndm & giira truc dung.
RightText=2 Chir viét ndm bén tréi truc dimg.

- Vt 12 b6 tri chir theo hudng doc d6i voi toa d6 qui dinh xuét chudi. Cac hing lién

quan:
BottomText = 0 Chir viét nam bén trén truc ngang.
CenterText = 1 Chit viét nam & giira truc ngang.
TopText=2  Chit viét nam bén duéi truc ngang.

6.3. Viét mot xdu ky tw 1én man hinh
- Xuit mot xau ky tu tai vi tri con tré:
Dung thu tuc OUTTEXT(St:String);
- Xuét mot xau ky tu tai toa do x,y:
Dung thua tuc OUTTEXTXY (x,y:Word; St:String);
Chu y: Cach xuit chudi cua hai tha tuc trén duogc qui dinh trong thu tuc
SETTEXTJUSTIFY va SETTEXTSTYLE.

VIL VE CAC HINH CO BAN
7.1. Chon kiéu dwong
Dung tha tuc SETLINESTYLE(Ls,Pt,Tk:Word);
Thu tuc nay xéac dinh kiéu duong dugc vé trong d6 hoa.
Ls: kiéu dudng v&. Ls co cac gia tri sau:
0: Puong lién nét
1: Nét dut
2: Nét chdm 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 gi4 tri Default)

. Néu Ls = 4 thi Pt 1a s6 nguyén chi mau cta kiéu dudng.
Tk: x4c dinh d6 day cua duong.

Tk = 1: binh thudng.

Tk = 3: dam nét.

7.2. V& doan thang
LINE(x1,y1,x2,y2:Integer); vé& tir diém (xLyl) dén diém (x2,y2)
LINETO(x,y:Integer); v& tir vi tri con tré dén diém (x,y)
LINEREL(dx,dy:Integer); v& tir vi tri con tro dén diém cach d6 mot khoang 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; gl,g2,R:Word); ,
V&€ cung tron c6 tam (x,y) ban kinh R, goc bat dau 1a gl va goc két thuc 1a g2.

7.5. V& duong tron - Ellip

Thu tuc v€ duong tron: CIRCLE(X,y:Integer; R:Word);

Thu tuc ELLIPSE(x,y:integer; gl,g2,Rx,Ry:Word);

V& Ellip c6 tam (x,y) ban kinh ngang Rx, ban kinh doc Ry, goc bat dau 1a gl va goc
két thuc 13 g2.

7.6. Pinh MODE dudng vé
Thu tuc SETWRITEMODE(Mode:Integer);
- Binh Mode v& cho cac dudng thang.
- Ta ¢6 thé chon Mode bang cac hing:
CopyPut = 0; XORPut = 1;
Trong do:
. CopyPut 1a Mode cheén, duong mai sé khong xo6a duong cil.
. XORPut 1a Mode x6a, duong méi s€ xo6a duong cil.

XIII. TO MAU CAC HINH
8.1. Chon kiéu td
Thu tuc SETFILLSTYLE(Pt,Cl:Word);
Véi:
- Pt: Mau t6 ctia hinh. C6 cac hing tir 0 dén 12.
0: T6 bang mau nén.
1: T6 bang mau vién.
2: T bang cac dau ---

- Cl: Mau to cua hinh.

117



Gido trinh bai tdp Pascal

8.2. Vé hinh chir nhat c6 t6 mau & bén trong
Thu tuc BAR(x1,y1,x2,y2:Integer);
V& hinh chir nhat c6 t6 mau va mau to dugc xac dinh boi thi tuc SETFILLSTYLE.

8.3. V& hinh hop chir nhat

Thu tuc BAR3D(x1,y1,x2,y2,Dh:Word; Top:Boolean);

V& hinh hop chir nhat c6 toa do dinh trén 1a (x1,y1), dinh dudi 1a (x2,y2) va chiéu
day la Dh.

Dh
(x1yD) ¢

(x2,y2)
Co nap Khéng c6 nap
Top = TRUE: Hinh hdp c6 nip.
Top = FALSE: Hinh hop khong c6 nap.

8.4.Vé hinh Ellip
Thu tuc FILLELLIPSE(x,y:Integer; Rx,Ry:Word);

8.5. V€ hinh quat tron
Thu tuc PIESLICE(x,y:Integer; gl1,g2,R:Word);
V& hinh quat tron c6 tdm (x,y), goc dau g1, goc cudi g2, ban kinh R.

8.6. Vé hinh quat Ellip
thu tuc SECTOR(x,y:Integer; gl,g2,Rx,Ry:Word);

8.7. Lam loang mau m{t vung kin
Thu tuc FLOODFILL(x,y:Integer; Color:Word);
Trong do:
(x,y): diém nam trong vung kin.
Color: mau muén to.

8.8. Vé da giac
Poi voi mot da gidc bat ky c6 N dinh, ta phai khai bao N+1 dinh dé vé duong gap
khuc véi toa do diém dau trung voi toa do diém cudbi.
Pé vé& da giac ta dung thu tuc: DRAWPOLY (Np:Word; Var P);
trong do:
e Np: sb dinh ciia da giac + 1
e P: chtra toa d§ cac dinh, 1a mot mang c6 Np thanh phén c6 kiéu dir litu 1a
PointType dugc dinh nghia trong Unit Graph nhu sau:
TYPE PointType = Record
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x,y: Integer;
End;

IX. CAC KY THUAT TAO HINH CHUYEN PONG
9.1. Ky thuat lat trang man hinh
CARD man hinh cé nhiéu trang, mdi trang dugc danh $6 0,1,2,...
Dé v& hinh 1én mot trang man hinh, ta dung thu tuc:
SETACTIVEPAGE(Page:Word);

Trong d6, Page 14 s6 ctia trang man hinh. Tha tuc ndy duogc dat trude khi c6 1énh vé
1én man hinh.

Dé dua trang man hinh ra man hinh, ta dung thu tuc:

SETVISUALPAGE(Page:Word);

Page: trang man hinh mudn xem.

Thong thudng, man hinh s& lam viéc va hién ra trén trang 0. Do d6, dé vira xem
man hinh vtra v€ lén trang man hinh khac, ta thuong dung hai thu tuc trén di kem véi
nhau.

Pé thyc hién ty dong chuong trinh khi sir dung ca phap 14t hinh nay, ta thuong theo
mot gidi thuat sau:

e Tao bién pagel,page2:Word;
e Tao vong lap

Repeat
SetVisualPage(pagel); (* Xem trang man hinh pagel *)
SetActivePage(page2); (* V& hinh Ién trang page2 *)

(* Hoan vi 2 bién pagel, page2 *)
Temp:=pagel;
pagel:=page2;
page2:=Temp;
Until <Diéu kién thoat>;

9.2. Luu va di chuyén mdt viing man hinh
Chiing ta c6 thé luu mot ving man hinh vao bd nhé rdi sau d6 lai dan né 1én man
hinh tai mot vi tri khac.
Luu mot vung man hinh vao b nhé dugce thuc hién béng thu tuc:
GETIMAGE(x1,y1,x2,y2:Integer; Var P:Pointer);
trong d6 P 1a con tro dé luu ndi dung cua vung (x1,y1,x2,y2).
Viéc diang ky mot ving nhé dong phai duoc khai bao dung luong can thiét. Dung
luong vung nhé dugce thuc hién bé“mg ham:
IMAGESIZE(x1,y1,x2,y2:Integer): Word;
Pé hién hinh anh tir bo nhd ra man hinh, ta dung thu tuc:
PUTIMAGE(x,y:Integer; P:Pointer; Mode:Word);
trong do:
(x,y): Toa do dinh trai hinh chit nhat ma ta muén dua ra.

119



Gido trinh bai tdp Pascal

P : Con tro luu vung hinh chit nhat.
Mode: Hing sb chi phuong thirc hién ra man hinh. Mode chira mét trong cic
héng sau:
NormalPut = 0: Xuét ra nhu da luu (phép MOV)
XORPut = 1: Phép XOR, x6a hinh cii néu hai hinh giao nhau.
ORPut = 2: Phép OR, lay ca hai hinh néu hai hinh giao nhau.
ANDPut = 3: Phép AND, néu hai hinh giao nhau thi 1y phan chung.
NOTPut = 4: Phép NOT, cho ra &m ban.
Vé viéc thue hién ta tién hanh nhu sau:
e Khai bdao mot bién con tro P:Pointer;
e Ding ky mot ving nhd dong do P quan 1y bang thi tuc
GETMEM(P,ImageSize(x1,y1,x2,y2));
e Luu hinh anh béng thu tuc GETIMAGE(x1,y1,x2,y2,P");
e Xuét ra man hinh bang thii tuc PUTIMAGE(x,y,P*,Mode);

BAI TAP MAU
Bai tip 10.1: Viét dong chit c6 bong 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(j);
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;

End.
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Bai tap 10.2: V& cac hinh chit nhat ngau 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
x1:=Random(GetMaxX);
y1:=Random(GetMaxyY);
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);
Begin
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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 tip 10.4: Viét chuong trinh tao Menu cho phép chon va thuc hién céc chirc ning
bang cach di chuyén miii tén trén cac hop sang, cac thu tuc thuc hién xong quay tro lai
Menu chinh. Nhan ESC dé thoat khoi chuong trinh.

USES crt,graph;
Const mau1 =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 Modun1;

BEGIN
Line(50,50,200,300);
Wait;

END;

Procedure Modun?2;

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’);

Wait;
END;

Procedure Modun6;
BEGIN

OutTextXY(50,50,'Day la Menu do hoa’);

Wait;
END;

Procedure Thoat;
BEGIN

Halt;

END;

{$F-}

Procedure ThietLapDoHoa;
var gd,gm:integer;
Begin
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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
seffillstyle(1,MauNen);
bar(x1,y1,x2,y2);
setcolor(MauVienTren);
Fori:z=0to 1 do
Begin
moveto(x1-i,y2+i);
lineto(x1-i,y1-i);
lineto(x2+i,y1-i);
End;
setcolor(MauVienDuoi);
Fori:z=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,
mau1,mau2,maumn);
OutTextxy(Xdau+20,Ydau+15+i*DeltaY,DongMNI[i]);
end;
End;

Procedure PullDown(x,y,DeltaX,DeltaY:Word;SoDong:Byte;
DongMenu:MANG_MENU;ThuTuc:MANG_THUTUC);
Var sott,LuuSott,Chon,i:Byte;
OK:Boolean;
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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,
Mau1,Mau2,maumn);
Outtextxy(Xdau+20,Ydau+15+LuuSoTT*DeltaY,
DongMN[LuuSoTT]);
Box(Xdau,Ydau+SoTT*DeltaY+6,
Xdau+DeltaX,Ydau+SoTT*DeltaY+DeltaY,
Mau2,Mau1,maumn);
Outtextxy(Xdau+20,Ydau+15+SoTT*DeltayY,
DongMN[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,
Mau1,Mau2,maumn);
Outtextxy(Xdau+20,Ydau+15+LuuSoTT*DeltaY,
DongMN[LuuSoTT));
Box(Xdau,Ydau+SoTT*DeltaY+6,
Xdau+DeltaX,Ydau+SoTT*DeltaY+DeltaY,
Mau2,Mau1,maumn);
Outtextxy(Xdau+20,Ydau+15+SoTT*DeltayY,
DongMNI[SoTT]);
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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,DeltaY,SoDong);
Fori:=1 to SoDong do

If (i=Chon)and OK Then
Begin
ClearDevice;
ThuTuc]i];
ClearDevice;

Ve Menu(X,Y,DeltaX,DeltaY,Sott,SoDong,DongMenu);
End;
end;{ of While }
End;

BEGIN
SoDong:=7;
DongMN[1]:="VE DOAN THANG *;
DongMN[2]:='VE DUONG TRON?;
DongMN[3]:='VE ELLIPSE';
DongMN[4]:='VE HINH CHU NHAT";
DongMN[5]:='VIET LOI CHAO';
DongMN[6]:='VIET DONG QUANG CAOQO';
DongMN[7]:="THOAT KHOI CHUONG TRINH

ThuTuc[1]:=Modun1;
ThuTuc[2]:=Modun2;
ThuTuc[3]:=Modun3;
ThuTuc[4]:=Modun4;
ThuTuc[5]:=Modun5;
ThuTuc[6]:=Modun6;
ThuTuc[7]:=Thoat;
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ThietLapDoHoa;
SetBKcolor(LightBlue);
PullDown(XTop,YTop,DX,DY,SoDong,DongMN,ThuTuc);
CloseGraph;
END.

Bai tap 10.5: V& hai hinh
o o

Sau d6, viét chuong trinh thuc hién chuyén dong ctua miéng ca.

Uses Crt,Graph;

Type ProType=Procedure;

Var Gd,Gm:integer;
page1,page2:word;
Hinh:Array[0..1] of ProType;
Xc,Yc,r:Integer;
i:Byte;

{F+}
Procedure HinhCa1;
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 HinhCa2,;
Begin
SetColor(15);
PieSlice(Xc,Yc,15,345,R); {Ve bung ca}
SetColor(0);
Circle(Xc + Rdiv 2 ,Yc - Rdiv 2,4); {Mat ca}
End;
{$F-}

InitGraph(gd,gm,”);
Xc:=GetMaxX div 2;
Yc:=GetMaxY div 2;
R:=50; i:=0;
Hinh[0]:=HinhCa1;
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Hinh[1]:=HinhCa2;

page1:=0; page2:=1;

Repeat
SetVisualPage(page1);
SetActivePage(page?2);
i:=1-i;
Hinh[i]; Delay(200);
page1.=1-page1;
page2:=1-page2;

Until KeyPressed;

CloseGraph;

End.

Bai tip 10.6: Viét chuong trinh tao mot dong chir 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 tép 10.7: Viét chuong trinh v& mo hinh chiéc dia bay chuyén dong ngiu 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;
x1:=StartX - (r+1);
y1:=StartY - 14;
x2:=StartX +r + 1;
y2:=StartY + (r div 3) + 3;
(* Lwu va x6a anh *)
size:=ImageSise(x1,y1,x2,y2);
GetMem(p,size);
Getlmage(x1,y1,x2,y2,P%);
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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); { Vé dia bay }
Delay(200);
Putlmage(x,y,P*,XORPut); { Xéa dia bay }
Move(x,y);

Until KeyPressed;

FreeMem(p,size); { Giai phéng vung nh¢ }

End;

BEGIN
ThietLapDoHoa;
Play;
CloseGraph;

END.

Bai tap 10.8: Viét chuong trinh dé v& da giac déu c6 n dinh.
Y tuéng:

Khi v& mét da gidc déu N dinh, cac dinh nay nam trén mot duong tron (O,R) dong
thoi khoang cach giira hai dinh va tdm tao thanh mot goc nhon khong do6i c6 gia tri 1a
2*Pi/N.

Gia st dinh thtr nhét cua da gidc nim trén dudng thing tao voi tim mot goc 00,
dinh thir hai tao mdt goc 2*Pi/N va dinh thur 1 s€ tao mdt goc 1a 2*Pi(i-1)/N.

Mot cach téng quat, ta tao mot mang dé chira toa d6 cac dinh.

Const Max = <Gia tri>;
Type Mang=ARRAY][1..Max] of PointType;
Var P:Mang;

Gia su chon PO: PointType 1a toa d0 tam cua da giac thi dinh thir i cia da gidc sé tao
mot goc la: Angle:=2*Pi*(i-1)/N
Nhung néu da giac nay c6 dinh dau tién tao mot goc bang A0 thi:
Angle:=2*Pi*((i-1)/N + A0/360)
Va toa do cac dinh nay trén man hinh la:
P[i].x := P0.x + R*cos(Angle)
P[i].y :=P0.y - R*sin(Angle)
Ta x4y dung thu tuc dé tu dong luu cac dinh cua da giac déu vao mang P. Trong do:
PO 13 toa d6 tim, A0 13 goc bat dau, R 1a ban kinh, N 13 sé dinh (3<N<Max).

Uses Crt,Graph;
Const Max = 10;
Type Mang = Array[1..Max] of PointType;
Var AO,R:real;
N:Byte;
PO:PointType; P:Mang;
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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 PJi] 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;
P0.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 chuwong trinh v& db thi ham s sau: f(x) = ax” + bx + c.
Y tuéng:
Budre 1: Xéac dinh doan can v& [Min,Max].
Buéc 2: Pit gbc toa dd 1én man hinh (x0,y0).
Chia ti I¢€ v€ trén man hinh theo hé so k.
Chon sd gia dx trén doan can vé.
Buéc 3: Chon diém xuat phat: x = Min, tinh f(x).
DPoi qua toa do man hinh va lam tron:
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x1:=x0 + Round(x.k);
y1:=y0 - Round(y.k);
Di chuyén dén (x1,y1): MOVETO(x1,y1);
Buwéce 4: Tang x 1én: x:=x + dx;
-Déiquatoadélnanhhﬂlvélénlnbn:
x2:=x0 + Round(x.k);
y2:=y0 - Round(y.k);
V& dén (x2,y2): LINETO(x2,y2);
Budc S: 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*x*x + 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) ;
yl:=y0 - Round (F (x) *k) ;
Moveto (x1,vy1l);
While x<Max do
Begin
X :=x+dx;
x1:=x0 + Round (x*k) ;
yl:=y0 - Round (F (x) *k) ;
LineTo(x1,yl);
End;
End;

BEGIN
Write (‘Whap a= '); Readln(a);
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Write (‘Nhap b= '); Readln (b);

Write (‘Nhap c= '); Readln(c);

ThietLapDoHoa;

Min:=-10; Max:=10;

{vé truc toa ddb}

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 bong hoa.
Y twong:
Dung toa do cuc. Gia su ta co6 toa dd cuc trong do:
Truc cuc: Ox
Goc quay: a
thi toa do cuc cia mot diém trong mat phang 1a cip (x,y) voi:
x = f(a).Cos(a)
y = f(a).Sin(a)
Trong do: f(a) 1a phuong trinh do ta qui dinh.
Vi du:
f(a) = k.Cos(na) : Hinh bong hoa.

Hinh bong hoa
f(o) = a.o. (a>0) : Puong xodn 6c Acsimet.
f(a) = k.(1+Cos(a)): 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;

Function F(R,Alpha:real):real; { Tinh ham f(a) }
Begin
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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
x0:=GetMaxX div 2;
y0:=GetMaxY 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,y1);
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 tip 10.11: Viét chuong trinh v& cung Koch. Cac budc phat sinh ciia cung Koch

duoc thuc hién trong hinh sau:

Bit dau tir duong ngang K, c6 d6 dai bang 1.
Pé tao cung bac-1(goi la K;), chia dudng
thanh ba phan va thay doan giita bang tam
giac déu cé canh dai 1/3. Bay gio, toan bd
dudng cong c6 do dai 4/3.

Cung bac-2 K, ¢6 dugc bang canh dung tlep
cac tam giac déu tir 4 doan ctia K1. Vi mbi

(a) Ko

N\
N2 N

(b) K,

(©) K,

doan co6 dg dai tang 4/3 14n nén toan bd cung dai ra 4/3 lan.
Y twong:
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Tir hinh (b) ta thay rang, d4u tién hudng v& quay trai 60, roi quay phai 120, cudi
cung quay trai 60° dé trd vé huéng 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 dya trén su tinh ché tuong tu cua mat
doan thang theo hinh sau:

C G G, Cs

Y tuéng:

Pé c6 dang phat sinh ké tiép, mdi doan thang dugc thay boi mot “hinh giy” gdm 2
doan ngén hon tao vo1 nhau mot goc 90°. Céc doan méi co6 do dai bé“mg 1/+/2 1an doan
o budc trudce.

Xét huong vé & mot dau ctia doan thang. Dé v& hinh gdy, huong v& quay trai 45°, v&

mot doan quay phai 90°, v& doan thir hai va sau do tr& 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;

136



Gido trinh bai tdp Pascal

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 tip 10.13: Viét chuong trinh v& tip Mandelbrot - 14 mot hinh trong miat phang
phtrc. Tap Mandelbrot dugc phat sinh theo cong thire sau:
z> 722 +c (¥

T4ap hop Mandelbrot 13 tip bao gdm nhimng sé phirc ¢ sao cho z*+c¢ van hiru han véi
moi 1an 1ap.
Y tuéng:

Ta chon s6 phtic ¢b dinh ¢ va tinh biéu thirc z2+¢ véi z 1a s6 phirc bién d6i.

Néu chon z = 0 thi z*+¢ = ¢. Thay z vao cong thirc (¥) ta duogc c*+c.

Tiép tuc thay z bang gia tri méi, ta lai co: (c2+c)2+c, ...

Cu nhu vay, ta thu dugc mot day vo han cac sb z.

Uses crt,graph;
Const row=1;
col=1;
Var x1,y1,x2,y2,kx,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");
End;
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Procedure KhoiTao;

Begin
Diemduoi:=GetMaxX;
Diemtren:=GetMaxY;
x1:=-2; y1:=-1.25;
x2:=0.5; y2:=1.25;
kx:=(x2-x1)/diemduoi;
Ky:=(y2-y1)/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
P0:=x1+cot*kx;
dong:=0;
While dong<=(diemtren div 2) do
Begin
QO:=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 +P0;
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;

Begin
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ThietLapDohoa;
KhoiTao;
Mandelbrot;
readin;
CloseGraph;
End.

Tap MandelBrot

Bai tp 10.14: Viét chuong trinh md phong phép quay mot tam gidc quanh gdc toa
do.
Y twong:
X C Si
Ma trén Cﬁa phép quay quanh g6C toa d6 R= OS(a) ln(a)
- Sin(a) Cos(a)
o {x': x.Cos(a) — y.Sin(x)

y'=x.Sin(a) + y.Cos()

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,GetMaxyY div 2);
End;

Procedure VeHinh(P1,P2,P3:ToaDo);
Begin
Line(x0O+Round(P1.x*k),y0-Round(P1.y*k),
x0+Round(P2.x*k),y0-Round(P2.y*k));
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Line(x0O+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);
VeHinh(P1,P2,P3);
End;
End;
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Until ch=#27;
CloseGraph;
END.

BAI TAP TU GIAI
Bai tap 10.15: Viét chuong trinh v& ban cd qudc té 1én man hinh.

Bai tip 10.16: Viét chuong trinh v& mdt chiéc xe 6 t6 (theo hinh dung cua ban) va cho
n6 chay ngang qua man hinh.
Goi y:

Dung k¥ thuat 13t trong man hinh hodc di chuyén ving man hinh.

Bai tap 10.17: Viét chuong trinh v& 14 co to qudc dang tung bay.
Goiy:
Dung k¥ thuat lat trong man hinh.

Bai tip 10.18: Viét chuong trinh nhap vao n hoc sinh ctia mét 16p hoc bao gom 2
truong sau: Ho tén, diém trung binh.

a/ Hay thong ké sb luong hoc sinh gioi, khé, trung binh va yéu.

b/ V& biéu d6 théng ké sb luong hoc sinh gioi, kha, trung binh va yéu theo 2 dang:
biéu dd cot (column) va biéu d6 banh tron (Pie).

Bai tap 10.19: Viét chuong trinh dé v& do thi cua cac ham sb sau:
a/y=ax’+bx’ +cx +d
b/y=ax'+bx’ +cx* +dx +e

o/ v = ax+b
y ex+d
2
dly= ax~ +bx+c
dx+e

Bai tap 10.20: Hinh v& cung Koch dua trén 3 canh cua tam gidc déu nhu hinh sau:

Bai tap 10.21: Viét chuong trinh dé vé dudng xoén dc.
Goiy:
Dung toa do cuc.
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Bai tap 10.22: Viét chuong trinh v& cai dong hd dang hoat dong.
Bai tap 10.23: Viét chuong trinh mé phong chuyén dong cua trai dat xung quanh mat
tro1 va dong thoi chuyén dong cuia mat trang xung quanh trai dat.
Goi y:
Dung ma tran ctia phép quay.

Bai tip 10.24: Xay dung mot thu vién (Unit) chira tit ca cic bai tip trong chuong nay.

Bai tap 10.25: Viét chuong trinh tao Menu d6 hoa gidng nhu cic Menu trong méi
truong WINDOWS (xem hinh).

# Tao Menu - 10| x|

File Edt “iew Fommat Tools

Mew

Open
Save
E it
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