MUC LUC

Lam quen ngén ngit 1ap trinh
Chuong 1
Pascal

1. Gi6i thiéu cac khai ni€m co ban vé 1ap trinh

1.1.  Ngon ngtr Pascal

Viao dau nhitng nim 1970 do nhu cau hoc tap cUa sinh vién, gido su
Niklaus Writh - TruOng Dai Hoc Ky Thuat Zurich - Thuy ST di sdng tdc
mOt ngdn ng(r 1ap trinh cdp cao cho cong tic gidng day sinh vién. Ngon nglt
dugc dat tén 1a PASCAL d€ tudng nh& dén nha todn hoc ngUdi Phéap Blaise
Pascal. Pascal 12 mOt ngdn ng(t 1ap trinh c6 cdu tric thé hién trén 3 phuodng
dién.

- V& mat d{t liéu: Ngoai cic ki€u dt 1i€u don gidn con c6 cic ki€u dr
liéu c6 cdu tric. Ta c6 th€ xay dung céc ki€u dit liéu phlc tap tU cac ki€u dit
liéu da c6.

- V& mat cAu 1énh: TU cdc cAu 1€nh don gidn va 1€nh c6 cdu tric ta
c6 thé xay dung cac cau 1&nh hop thanh.

- V& mat chuong trinh: MOt chuong trinh c¢é th€ chia 1am nhiéu
chuong trinh con.

1.2.  Turbo Pascal



Khi m&i ra doi, Standart Pascal 13 mOt ngén nglt don gidn, dung dé
gidng day va hoc tap, dan dan cic Uu di€m cla né duQc phit huy va
tr thanh mOt ngoén ng(r manh. T Pascal chudn ban dau, di dugc nhi€u
cong ty phan mé€m cdi ti€n vGi nhi€u thém bt khic nhau.

TURBO PASCAL 12 sdn pham cUa hang Borland dugc ding rat phd
bié€n trén th€ gidi vi nhiing Uu di€m cla né nhu: tdc dd nhanh, céc cdi ti€n so
vGi Pascal chudn phit hgp vGi yéu cdu ngudi ding.

TURBO PASCAL 4.0 trG di c6 cdi ti€n rat quan trong 13 dua khai ni€ém
Unit d€ c6 thé dich san cdc Module trén dia, 1am cho vi€c 18p trinh trG nén
ngan gon, dé dang, chuong trinh viét dé hi€u hon.

TU phién bdn 5.5 (ra d0i nim 1989) tr@ di, Turbo Pascal c6 mot ki€u d{r
liéu hoan toan mdi 12 ki€u Object cho phép dua cic ma 1énh xen ké véi dir
liéu. Ngoai ra né con thu vién d6 hoa rat phong phd v&i nhi€u tinh ning
manh, ngdn nglt 1ap trinh cdp cao Delphi ciing sU dung ct phap tuong tU nhu
Turbo Pascal.

Turbo Pascal 7.0 1a phién bdn cubi cung cUa Borland. Sau phién
bdn nay hing Borland chuyén sang Pascal For Windows trong mOt thdi gian
ngdn rdi san xudt DELPHI.

Turbo Pascal 7.0 h® trg manh mé 13p trinh hudng d6i tuOng nhung c6
nhugc di€m 1a bi 16i “Devide by zero” trén tat cd cic may cé xung nhip 16n
hon 300 MHz. Gidi quy€t van dé nay c6 hai phuong 4n:

a. Cap nhat file TURBO.TPL trong thu' muc \BP\BIN,

b. SU dung Free Pascal.

Ngoai ra ciing nén 1uu y 1a Turbo Pascal chay & ché d0 thuc (real mode)

nén khi chay trén nén Windows XP né hay khéi dOng lai mdy. Nén chay



Borland Pascal. Khi d6 Windows s& tao mOt mdi trudng DOS gid 1ap va chay
3 ché d0 da nhiém ti€n 10i hon.
2. Lam quen mdi trudng phat tri€n phan mém

21. Khoi dong Turbo Pascal

N€u mdy tinh ching ta di cai dat Turbo Pascal trén dia, ta cé thé
khGi dbng chiing nhu sau (N&u mdy tinh chUa c6, chiing ta phai cai dat Turbo
Pascal sau d6 m&i thuc thi dugc)

- T’ MS-DOS: Pdm bdo rang thu muc hién hanh ding vi trf cai dat
(hodc dung 1énh PATH) Turbo Pascal. Ta ddnh vao TURBO rdi Enter.

- Tu Windows: Ta nén gid 1ap MS-DOS Mode cho tap tin
TURBO.EXE hodc Shortcut cUa né, n€u khong mOi khi ta thuc thi TURBO
PASCAL chuong trinh s& thodt khGi Windows, trd vé MS-DOS. Sau khi
thoat Turbo Pascal ta phdi danh 1énh EXIT d€ khdi dOng lai Windows. Céach
gid 1ap nhu sau:

. Nhap chubt phai 1én tdp tin TURBO.EXE hodc Shortcut cUa né,
chon Properties.

- Chon thé Program va ddnh check nhu hinh sau.



Turbo.exe Properties

Click vao day va
chon nhu hinh duoi

This program Is configured to run in
Advanced button for configuration opfions)

Advanced... Change lcon...

| oK I Cancel | Apply
Advanced Program Settings 2| x|

name: C:ABPABINATUREO.PIF
revent M5-D0S-based programs from detecting Windows

buggest MS-DOS mode as necessary
S BHE o

Chon OK trén céc hOp thoai, sau d6 kh@i ddng Turbo Pascal, man hinh
soan thdo sau khi khdi ddng TURBO PASCAL nhu dudi ddy xudt hién.

File Edit Search Run Compile Debug Tools Options Window Help

151
F1 Help F2 Save F3 Open

Alt+F9 Compile F9 Make Alt+F1@ Local menu




Cai dat va s dung Borland Pascal 7.0:

Go6i cai dat Borland Pascal thuOng dugc dat trong thu muc BP70. M@
thU muc nay va chay file cai dat INSTALL.EXE. Lam theo cdc hudng dan
trong qua trinh cai dat. Thong thuGng sau khi cai dat xong, chuOng trinh
sé& dugc dat trong C:\BP. Hiy vao C:\BP\BIN d€ cap nhat 1ai file Turbo.tpl
(Chép de file cung tén trong thu muc \BP70\Huongdan\ 1én file nay). Thay vi
chay TURBO PASCAL (File thuc thi: BP\BIN\Turbo.exe) hdy tao Shorcut
va chay BORLAND PASCAL (File thuc thi: BPABIN\BP.exe). Cac thao tic sUr
dung trén Borland Pascal hoan toan giOng vGi céc thao tac trén Turbo Pascal n6i

duGi day.

2.2. Cac thao tac thuong sir dung trén Turbo Pascal

Khi ta mudn tao mGi hodc mG moOt tap tin da c6 trén dia ta ding phim
F3. Sau d6 dua vao tén va vi tri cUa tap tin. N&u tap tin da tOn tai thi Turbo
Pascal m& n0i dung lén cho ta xem, néu tén tap tin chua c6 thi Turbo Pascal
tao mOt tap tin m&i (v&i tén ma ta da chi dinh).

Khi mudn luu 1ai tap tin ta dung phim F2. Trudc khi thodt khdi chuong
trinh, ta nén luu tap tin 1ai, n€u chua luu chuong trinh s€ hdi ta cé luu
tap tin lai hay khong. N€u ta chon Yes (an phim Y) thi chuong trinh s& luu
1ai, chon No (an phim N) chuong trinh s& khong 1uu. MOt s phim thong dung
cla TURBO PASCAL 7.0



Bién

Tén phim

» X 3w
Dien giai

twong
- Enter Dua con tro xuéng dong.
T Up Pua con tro lén 1 dong.
d Down Pua con tro xuong 1 dong.
&« Left Pua con tro qua trai mot ky tu.
— Right Pua con tro qua phai mot ky tu.
Home |Home Dua con tro vé ddu dong.
End End Dura con tro vé cudi dong.
Pg Up | Page Up Lén mot trang man hinh.
Pg Down | Page Down Xudng mét trang man hinh.
Del Delete Xoa ky tu tai vi tri con tro.
«Hack | BackSpace Xod ky tu trudc con tro.
Insert | Insert Thay d6i ché do viét xen hay viét chong.
Fl F1 Goi chuong trinh giup do.
F2 F2 Luu tdp tin lai.
F3 F3 Tao moi hodc mo tap tin.
F4 F4 Thue thi chwong trinh dén dong chita con tro.
F5 F5 Phong lon cua s0.
Fé Fo Chuyén d6i céc cira so.
F7 F7 Chay timg dong lénh (ham xem nhu mét 1&nh).
F8& F8 Chay timg dong lénh don.
F9 F9 Kiém tra 16i chuong trinh.
16 hop |Alt L F9 Bién dich chwong trinh.




16 hop | Cirl L F9 Chay chuong trinh.

Tohop | Cirl LN Thém 1 dong trudce con tro.
Tohop |Cirl .Y Xoa mot dong tai con tro.
Tohop |Ctrl .K_.B | Dénh dau dau khai.

Tohop |Ctrl -K - K | Dénh dau cudi khéi.
Tohop |Ctrl _.K_.C | Sao chép khai.

Tohop |Ctrl -K -V | Dichuyén khoi.

Tohep |Cirl _.K_.Y | Xoakhoi.

Trong Borland Pascal céc thao tic khdi don gian va dé hon nhur sau:
+Béanh diu khdi: SHIFT + (phim miii tén)

+Copy khéi vao clipboard: CTRL+ Ins (phim Insert)

+ Dan khoi (d3 copy vao clipboard) vao vi tri man: SHIFT+ Ins

Ghi khoi lén dia thanh mét tdp tin (ndi dung cua

fohop | Ctrl KW o tin Ia khéi da chon).

6 hop |Ctrl .K.R Xen m;}i dung mot tap tin (tr dia) vao sau vi tri
con tro.

Tohop |Ctrl _.K_.H | Tat/Mo danh diu khai.

Té hop | Cirl - F4 Kiém tra gid tri bién khi chay chuong trinh.

Tohop |Alt. X Thoat khoi chuong trinh.




Chuong 2 Cac thanh phan co ban

1. Hé thong tUr khoéa va ki hi€u dugc diing trong ngon ngit 1ap trinh

1.1. BO chit viét

B0 ch{f trong ngdn ng{t Pascal gbm:

. 26 ch(r cdi la tinh 16n: A, B, C... Z

. 26 ch(r cdi la tinh nhO: a, b, c, ... z

. Dau gach dudi _ (ddnh vao bang ciach két hgp phim Shift v4i ddu

trur).

. BO chits6 thap phan: 0, 1,2,3,4,5,6,7,8,9

- Cdc ky hi€u todn hoc: +, -, *, /, =, <, >, (,)

- Cacky hiGudachbiét:.,:;[1?% @\I!#${}

. D&u khodng cich (khodng trdng — Space).

1.2.  Tu Kkhéa

Céc tU khod 12 c4c tU danh riéng (reserved words) cUa Pascal ma ngudi
13p trinh c6 thé sU dung ching trong chuong trinh d€ thi€t k€ chuong
trinh. Khong dugc dung tU khoa d€ dat cho céc tén riéng nhu tén bi€n, tén

ki€u, tén ham... MOt sO tU khod cUa Pascal gOm:

Absolute External Mod Shr
And File Nil String
Array For Not Then
Begin Forward Object To
Case Function Of Type
Const Goto Or Unit




Constructor If Packed Until
Desstructot Implementation Procedure Uses
Div In Program Var
Do Inline Record Virtual
Downto Interface Repeat While
Else Interrupt Set With
End Label Shl Xor
1.3. Tén

Tén hay con goi 1a danh bi€u (identifier) ding d€ dat cho tén
chuOng trinh, héng, ki€u, bién, chuong trinh con...t€n duQc chia thanh 2 loai.

- Tén chudn di dugc PASCAL dat trudc, chéng han cidc ham sO
SIN, COS, LN.,... hang s6 PI, ki€u INTEGER, BYTE, REAL...

- Tén do ngudi dung tu dat. Dung b0 ch{f cdi, b0 chilf sO va dau gach
dudi d€ dat tén, nhung phai tuin theo qui tac:

. Bat dau bang ch{f c4i hodc “_” sau d6 1a ch{r cdi hodc chir s0.

- Luuy:

§ Khong c6 khodng trOng & gilra tén.

§ Khong dugc trung vGi tU khoa.

§ PO dai tOi dacla tén 1a 127 ky tu, tuy nhién can dat sao cho tén

gon va c6 Y nghia.

§ Pascal khong bat 10i viéc dat tén trung v&i tén chudn, nhung khi d6
y nghia cUa tén chudn khong con gi4 tri n(ra.

§ Pascal khong phan biét ch(t hoa va ch(r thuOng (case insensitive) trong
tlr khéa, tén chudn hay tén. Vi du “BEGIN” hay “Begin” hay “BeGin” 12 nhu
nhau. Tuy nhién sinh vién nén tap théi quen vi€t mOt cich thOng nhat tén

trong toan b chuong trinh. Pi€u ndy gilp cdc ban tranh cdc nham 1an gay



tOn thi gi® khi chuyén sang 1ap trinh bang cdc ngdn nglf ¢6 phan biét chit hoa
ch{f thuOng (case sensitive) nhu ngdn ng(r C.
2. Cac ki€u dir liéu co ban: ki€u s0, ky tu, chuoi, ...
2.1. Ki€u Logic
1. Tu khéa: BOOLEAN
2. Mién gid tri: (True, Fales)
3. Céc phép toan: Phép so sanh (=,<,>) va cac phép todn logic: And,
Or, Not, XOR
Trong Pascal, khi so sinh cdc gid tri BooLean ta tuin theo quy tac
Fales<True Gid sU A va B 12 hai gi4 tri ki€u Boolean. K&t qua cla cic phép

toan dugc thé hién qua bang dudi diy:

A B AANDR ADRB AXDRB NOT A
TRUE | TRUE | TRUE TRUE TFALSE FALSE
TRUE FALSE FALSE TRUE TRUE FALSE
FALSE TRUE FALSE TRUE TRUE TRUE
FALSE | FALSE | FALSE FALSE | FALSE TRUE

2.2. Ki€u sd nguyén

2.2.1. Céc ki€u s6 nguyén

Tin kitu Pham vi | Drang hrgpng
Shaortint SI2E 127 I byte
Byle I —» 255 I byte
Integer -32708 —» 32767 2 bte
Word 01— (15515 2 byte
LongInt 214T4E3648 —» 2147483647 | Abyte

2.2.2. Céc phép toan trén ki€u s6 nguyén
2.2.2.1. Cac phép toan s6 hoc
+,-,%,/ (Phép chia cho ra két quad 1a sO thuc)
Phép chia 1dy phan nguyén: DIV (vi du: 34 DIV 5=6)
Phép chia 18y phan du: MOD (vi du: 34 MOD 5=4)
2.2.2.2. Cac phép toan xtr Iy bit



Trén céc ki€u Shortlnt, Interger, Byte, Word c6 céc phép todn:
NOT, AND, OR, XOR

A B A ANDRB ADRB AXORB NOT A

[ L [ | 0 0
T 0 | [ 0

[i] 1 ] 1 1 1

0| 0 0 0 0 |

SHL (phép dich trdi): a SHL n <> a x 2"
SHR (phép dich phdi): a SHR n <> a DIV 2"

2.2.3. Ki€u s6 thuc

’ o« 2 ~
2.2.3.1. Cac kieu so thuc
Tﬁn.kit"u Phym vi Dung lryng
Single |5l — 3 ™ 4 byte
Real 2o 1Tl 6 byte
Double 500107 o L P10 8 byte
Extended 340 10T 10 bye

Chi y: Céic ki€u sO thuc Single, Double va Extended yéu cau phdi sU
dung chung v&i bd dOng xUr 1y sO hodc phdi bién dich chuong trinh vGi chi thi
{$N+} d€ lién k€t b0 gid 1ap sO.

2.2.3.2. Céc phép toan trén ki€u s6 thuc: +,-,%,/

Chii y: Trén ki€u sO thuc khong tOn tai phép toan DIV va MOD

2.2.3.3. Cic ham s6 hoc sit dung cho ki€u s6 nguyén va
sO thuec:
SQR(x)  Tra véx’
SQRT(x) Trd vé cin bac hai cla x (x=0)
ABS(x)  Travélxl
SIN(x) Tra vé SIN(x) theo radian
COS(x) Trd vé COS(x) theo radian
ARCTAN(x) Trd vé ARCTANG(x) theo radian



LN(x) Trd vé Ln(x)

EXP(x) Travée

TRUNC(x) Trd vé s nguyén gan vGi x nhat nhung bé hon

X

INT(x) Trd vé s nguyén cla x

FRAC(x) Trd vé phan thap phan cla x

ROUND(x) Lam tron s& nguyén x

PRED(n) Trd vé gid tri dimg trudc n

SUCC(n) Trd vé gia tri dUing sau n

ODD(n)  Cho gid tri True n€un 12 s0 1é

INC(n) Ting n thém1 don vi (n=n+1

DEC(n) Gidmn di 1 don vi (n=n-1)

2.2.3.4. Kiéuky tu
Tu khéa: CHAR
Kich thudc: 1 Byte
P& bi€u dién 1 ky tu, ta c6 thé s& dung mOt trong sO cdc céch sau day
Pat ky tU trong cap ddu nhdy don. Vi du ‘A’,’0’
Dung ham CHR(n) (trong d6 n 1a ma ASCII cUa ky tu can bi€u dién). Vi
du CHR(65) bi€u dién ky tu ‘A’
Diing ky hi€u #n(Trong d6 n 1a ma ASCII cUa ky tu can bi€u di€n). Vi
du # 65
Céc phép todn =,>,<,>=,<=,<>
Céc ham trén ki€u ky tu

UPCASE(ch): Trd vé ky tu in hoa tudng Ung vGi ky tu ch. Vi du:
UPCASE(‘a’)="A’



ORD(ch): Trd v€ sO th( tu trong bang ma ASCII cUa ky tu ch. Vi du:
ORD(‘A’)=65
CHR(n): Trd vé ky tu tuong Ung trong bang ma ASCII c6 sO th(r tu 1a
n. Vi du: CHR(65)="A’
PRED(ch): Cho ky tu
SUCC(ch): Cho ky ty dUng sau ky tu ch.Vi du: SUCC(*A*)="B’
. Hang, bi€n, ham, cic phép toan va bi€u thitc
3.1. Khai bao hang
Hang 1a mOt dai lugng c6 gia tri khong d6i trong sudt chuong trinh
Cu phap:
CONST<Tén hang>=<Gi4 tri>;
Hoac
CONST<Tén hang>:=<gi tri>;
Vi du:
CONST Max=100;
Name="Tran Van Hung’;
Continue = False;
Logic = ODD(5); {Logic=True}
Chi y: Chi cdc ham chudn dudgi day mdi cho phép s dung trogn

mOt bi€u thirc hang:
ABS CHR HI LO LENGTH
ODD
ORD PTR ROUND PRED SUCC
SIZEOF

SWAP TRUNC



3.2. Khai bdo bi€n
Bién 1a 1 dai lugng ma gi4 tri cUa né cé th€ thay dGi trong qua trinh
thuc hién chuong trinh
Cu phap:
VAR<Tén bién>|,.<Tén bién 2,...>I: <Kiéu d{r liéu>;
Vi du:
VAR a,b: Integer; {khai bao 2 bién a,b c6 kiu integer}
x,y:real; {khai bdo 2 bi€n x,y c6 kieery real }
Chi y: ta c6 th€ vUa khai bao vra gan bi€n, vUira gan gid tri khdi ddu cho
bi€n bang cach st dung ci phap nhu sau:
CONST<Tén bién>:<Ki€u>=<Gi4 tri>;
Vi du:
CONST x:integer=35;
Vi khai bdo bi€n x nhu trén, trong chuong trinh gi4 tri cla bi€n x c6
thé€ thay d6i. (Di€u nay khong ding n€u ching ta khai bdo x 12 hang
3.3. Pinh nghia kiéu:
Ngoai cic ki€u d{I li€u cUa Turbo Pascal cung cdp ta cé thé dinh nghia
céc ki€u d(t 1iéu mGi dua trén cic ki€u dir liéu di co.
Cu phap:
TYPE <Tén ki€u>=<M5 (3 ki€u>;
VAR<Tén bi€n>:<Tén ki€u>;
Vidu:
TYPE
Sothuc=Real;
Tuoi=1..100;



ThuNgay=(Hai,Ba,Tu,Nam,Sau,Bay,CN)
VAR
x:Sothuc;
tt:tuoi;
Day:ThuNgay;
3.4. Bi€u thirc
Bi€u thlc (Expression) 1a cong thlc tinh todn ma trong di bao gbm céc
phép todn, cdc hang, cic bi€n, cic ham va ciac ddu ngodc don.
Vidu: (x+sin(y))/(5-2%x) Biéu thlc sO hoc
(x+4)*2=(8+y)  Biéu thirc Logic
Trong mOt bi€u thic, th(r tu Uu tién cla cdc phép todn dugc liét ké theo
th(r tU sau:
LOi goi ham
D&u ngodc ()
Phép toan 1 ngdi (NOT,-)
Phép toan *,/,DIV,MOD,AND
Phép toan +,-,OR,XOR
Phép toan so sdnh =,<,>,<=>=,<>IN
4. Céac 1énh, khéi 1énh
4.1.Cau l1énh don gian
Cau 1énh gin (:=): <Tén bi€n>:=<Biéu thlic>;
L0Oi goi ham, thu tuc
4.2. Cau lénh c6 cau tric
Cau 1énh ghép: BEGIN...END;
Céc cdu tric di€u khién: IF..., Case ..., FOR..., REPEAT...,WHILE...



4.3. Céc 1énh nhap xuat dir liéu
4.3.1. Lénh xuat dir liéu
P& xudat d{t li€u ra man hinh , ta s& dung ba dang sau:
(1) WRITE(<Tham sO 1>[<Tham s0 2>,...]);
(2) WRITELN(<Tham s0 1>[<Tham s 2>,...]);
(3) WRITELN:
Céc thU tuc trén c6 chlc niing sau:
(1) Sau khi xudt gi4 tri cla c4c tham s ra man hinh thi con trd
khong xubng dong
(2) Sau khi xudt gid tri cla c4c tham s ra man hinh thi con trd
xuOng dau dong ti€p theo
(3) Xudt ra man hinh 1 dong trOng
Céac tham sO c6 th€ 1a cdc hang, bi€n, bi€u thc. N€u c6 nhi€u tham s6
trong ciu 1€nh thi c4c tham sO phdi dugc phan cich nhau bdi ddu phay.
Khi s dung 1énh WRITE/WRITELN, ta c6 2 cich viét: Khong quy cidch
va c6 quy cach:
Viét khong quy cdch: dit 1iéu xudt ra s& canh 1€ bén trai. Néu di{ liéu 1a
sO thuc thi s dugc in ra dudi dang bi€u bién khoa hoc
Vi du:
WRITELN(x): WRITE(SIN(3%x)):
Viét c6 quy cdch: D{t liéu xudt ra s& dugc canh 1€ & phia bén phdi
Vidu:
WRITELN(x:5); WRITE(SIN(13*#x):5:2);



Cilu 1énh | Két qua trén man hinh
Writeln{"Hella"; Hello
Writeln{"Hello":11; Hello
WriteIn{ 300); S0 @
Writeln{300:5); (M)
Writeln{ 123 .457) 1. 23453700000E+02
Writeln{123.45:8:2) 123,46

4.3.2. Nhap dir liéu
P& nhdp dit liéu tU ban phim vao cdc bi€n c6 ki€u dif liéu chudn (trtr
cic bi€n ki€u BOOLEAN), ta sU dung ct phdp sau day:
READLN(<Bién 1>,<Bién 2>,...,<Bi€n n>);
Chii y: Khi gdp ciu 1é€nh READLN; (khong ¢ tham s0), chuong trinh sé&
dUng 1ai chO ngu0i st dung nhan phim ENTER mdi chay ti€p.
4.3.3. Cac ham va thU tuc thuong dung trong nhdp xuat dir liéu

Ham KEYPRESSED: ham trd vé gi4 tri TRUE né€u nhu
c6 mOt phim bat ky dugc nhan, n€u khong ham cho gid
trj 12 FALSE
Ham READKEY: Ham c6 chUc ning doc mOt ky tU tug
bd dém ban phim
Thu tuc GOTOXY(X,Y:Integer): Di chuyén con tr@ dén
cOt X dong Y.
ThU tuc CLSCR: X6a man hinh dua con trd vé€ géc trén
bén trdi man hinh
ThU tuc CLREOL: Xéa céic ky tu tU vi trf con trd dén
hét dong
ThU tuc DELLINE: X6a cdc dong tai vi tri con trd don
céc dong & phia dudi 1én



ThU tuc TEXTCOLOR(CoLor:Byte): Thiét 1ap mau cho
cac ky tu. Trong d6 Color €[0,15].
ThU tuc TEXTBACKGROUND(Color:Byte): Thi€t 1ap
mau nén cho man hinh
5. Thuc thi chuong trinh, nhdp dir li€u, nhén két qua
5.1.C4c budc co ban khi Iap mot chuong trinh Pascal
Budc 1: Soan thdo chuGng trinh
Budc 2; Dich chuong trinh (nhdn phim F9), néu c6 10i phai s(ta 10i
Budc 3: Chay chuong trinh (nhan phim Ctrl+F9)
5.2. Cau triic chung clla m6t chuong trinh Pascal
Mot chuong trinh trong Pascal gdm cdc phan khai bdo va sau d6 1a than
cUa chuong trinh.
- Khai bdo Program
- Khai bdo Uses
Khai bdo Label
Khai bao Const
Khai bdo Type
Khai bdo Var

Khai bdo céc chuong trinh con (thU tuc hay ham)

Than chuong trinh
Than cUa chuong trinh dugc bat ddu bang tir khod Begin va két thic
bang tUr khod End va ddu chdm “.”. Gilta Begin va End. 1a c4c phét biéu.
Vi du:
Program Chuongtrinhmau;

Uses



Var

..... (Khai bdo tén va ki€u cUa céc bién)
Function ...
End;

Procedure ...

End.

Thong thuGng trong mOt chuong trinh Pascal, cdc khai bdo Uses, Label,
const, type, Function, Procedure c6 th€ c6 hodc khong tuy theo bai, néu khong
dung bi€n thi ciing khong can khai bdo Var (nhu vi du & bai 1), tuy nhién hau
hét c4c chuong trinh d€u dung khai bdo Program, var cdc bi€n va than chuong

trinh.



Chuong 3 Cic cau triic di€u khi€n

1. Céc 1énh cau tric lua chon
11.  Lénh cau tric ré nhanh

1.1.1. Dang khéng day du



it phdp: IF <Dieu ki¢n> THEN <Céng vige>;

Néu diéu ki€n ding thi thuc hi€n cong viéc (nguoc 1ai 1a di€u kién
sai thi khong thuc thi cong viéc)

Luu d6 gidi thuat:

Sai

Vi du:

Var a,b: Interger;

Begin
Write(‘Nhap a:’); Readln(a);
Write(‘Nhap b:’); Readln(b);

If b<>0 then
Write(‘Thuong hai s6 vUra nhap:’,a/b:5:2);
Readln;

End.



1.1.2. Dang day dua

Cii phdp: TF <Diéu kién> THEN <Céng viéc 1>
ELSE <Cong viéc 2>;

Néu di€u kién 1a diing thi thuc hi€n cong viéc 1 ngugc 1ai 1a di€u kién
sai thi thuc thi cdng viéc 2. Chi y truGc ELSE khong c6 ddu ; (chdm phay).
Var a.b: interger;
Begin
Write(‘Nhap a:”);ReadlIn(a);
Write(‘Nhap a:”);Readln(a);
If b<>0 then
Write(‘Thuong hai sO vUa nhap:’,a/b:5:2);
Else
Write(‘Khong th€ chia cho 0°);
Readln;
End.

1.2. Lénh cau tric lua chon

1.2.1. Dang khéng day du

Cii phdp: CASE <bién> OF
Hang 1a, 1b,..., 1x: <Coéng viéc 1>;
Hang 2a, 2b,..., 2x: <Cong viéc 2>;
Hiang na, nb,..., nx: <Céng viéc n>;
END;

7

Y nghia:



Trudc hét ki€m tra gid tri cUa bi€n c6 bang mot trong cic hang la,
1b,...1x hay khong. Néu diing thi thuc hién cong vi€c cong viéc 1, roi két
thic 1énh (thuc hién ti€p cic 1€nh sau END; néu c6). Néu khong, thi ki€m
tra gid tri cQa bi€n c6 bang mot trong cdc hang 2a,2b,...,2x hay khong.
Néu ding thi thuc hi€n cong viéc 2, r6i két thiic 1€nh (thuc hién ti€p céc
1énh sau END). N€u khong thi cUf ti€p tuc ki€m tra nhu vay. Néu gi4 tri
cUa bi€n khong bang bat cf hang nao tU 1a d€n nx thi ciu 1énh CASE két
thic ma khong lam gi ca.

Vi du: Viét chuong trinh nhap vio mOt thang, sau d6 in 1én man hinh
thang d6 c6 bao nhi€u ngay.

Var T: interger;

Begin

Write(‘Nhap vao mot thang: *); Readln(T);
CASE T OF
1,3,5,7,8,10,12: Write(‘Thang c6 31 ngay.’);
4,6,9,11: Write(‘Thang ¢6 30 ngay.’);
2: Write(‘Théng c6 28 (nhuan 29) ngay.’);

End;

Readln;

End.

1.2.2. Dang day dua



Cii phdp: CASE <bién> OF
Hing 1a, 1b,..., 1x: <Céng viéc 1>;
Hing 2a, 2b,..., 2x: <Céng viéc 2>;
Hang na, nb,..., nx: <Cong viéc n>;
ELSE
<Cong viéc N+1>
END;

y

Y nghia:

Khic dang khong day dU & ch® néu gid tri cQa bi€n khong bang bat c(r
hang nao tUr 1a dén nx thi ciu 1énh CASE sé thuc thi cong vi€éc N+1.

Vi du: Viét chuong trinh nhdp vio moOt thang, sau d6 in 1én man hinh
thdng d6 c6 bao nhiéu ngay.

Var T: interger;

Begin

Write(‘Nhap vao mOt thang: *); ReadIn(T);

CASE T OF
1,3,5,7,8,10,12: Write(‘Thang c6 31 ngay.’);
4,6,9,11: Write(‘Thang c6 30 ngay.’);
2 Write(‘Thdng c6 28 (nhuan 29)

ngay.’);
ELSE

Write(‘Thang sai. Phdi nhap sO tUr 1 dén 12.”)
End;
Readln;



End.
Chii y: Bi€n sau tU kh6a CASE phdi 12 bién dém dugc.
1.3. Céaclénh vong lap
1.3.1. Lap v6i so lan xic dinh

a. Dang 1

Cii phdp: FOR <bién>:=<dau> TO <cuéi> DO
<Coéng viéc>

Y nghia: Cic budc thuc hién nhu sau:
Budc 1: Kiém tra gid tri ddu c6 <= (nh® hon hodc bang) gid tri cudi hay
khong. Néu ding thi gan gid tri d&u cho bi€n va thuc thi cong viéc
Budc 2: Ki€ém tra gia tri bi€n <> (khic) gid tri cudi hay khong. Néu diing thi
ting thém bi€n mot don vi (bi€n:= SUCC (bié€n)) r6i thuc hién cong viéc.
Lap lai budc 2. Cho dén khi gid tri bi€n bang gid tri cubi thi k&t thic ciu
1énh.

Chu y:

Bién sau tU khéa FOR phai 12 bién dé€m dugc va gia tri dau phdi <= gid
tri cubi. Trong cdc 1énh cUa cong viéc khoongneen c6 cdc 1€nh lam thay doi
gi4 tri cUa bi€n d€m. Vong 1ap két thiic, gi4 tri bi€n 1a gid tri cudi.

Vidu: D€ in 1én man hinh diy sO 1,2,3...,n ta c6 th€ lam nhu sau:

Var I,n: Interger;

Begin

Write(‘Nhap vao mOt sO:’);Readln(n);
Write(‘DUdi day la ddy sO tir 1 dén s ban vira nhap:’);
Fori:=1 ton do

Write(*  ’,1);



Readln;
End.
b. Dang 2
Y nghia: Tuong tu dang 1, nhung sau mo6i 1an 13p thi bi€n gidm di mot
don vi (bi€n:=PRED (bién)).

Cii phdp: FOR <bién>:=<dau> DOWNTO <cu6i> DO
<Cong viéc>

Vi du: Liét ké c4c sO nguyén duong la udc sO clla mdt s cho trudc
Var Ln:Interger;
Begin
Write(‘Nhap vao mOt s0:’); Readln(n);
Writeln(‘Dudi day 1iét ké cac udc s6 cla sO ban vlUa
nhap’);
For i:=n Downto 1 Do
If n Mod i=0 Then
Write(*  ’,1);
Readln;
End.

MG rOng van dé:

Khong giOng vGi cdc ngdn ngUc khéic, Pascal khong ki€m tra (bi€n
>cu0i) trong cu 1énh FOR ... To ... Do d€ két thic vong 1dp ma 12 kiém tra
(bi€n = cudi) d€ thuc hi€n 1an 13p culi cung. Vi 1& dé viéc can thi€p vao bién
dém c6 th€ gay ra sur cO “Vong 1dp vd tan”. Vi du sau diy cho thdy ro diéu
do.

Program Lapvotan;



Use Crt, Dos;
Var Bien:byte; CtrIBreak:Boolean;
BEGIN
GetCBreak(CtrlBreak);
IF (CtrIBreak=FALSE) THEN CtrlBreak:=Not CtrlBreak;
SetCBreak(CtrlBreak);
Writeln(‘Phdi gd CTRL-BREAK m&i chaasmd]ts dugc!’);
For bien:=240 to 250 do
Begin
If (bien=245) Then bien:=252;
Writeln(‘Gia tri hién nay cUa bién 13:>,Bien,#7);
Delay(100);
End;
End.
Giai thich:
Thu tuc GetCBreak(Bien:Boolean) va thU tuc SetCBreak(Bien:Boolean) thubc
Unit Dos va thU tuc Delay(Num:Word) thuOc Unit CRT nén phdi khai bdo
USES DOS, CRT;
Thu tuc GetCBreak(CtrlBreak) Kieemrtra tinh trang cai dat Ctrl + Break hi€én
tai va trd vé tinh trang d6 trong bi€n CtrlBreak. ThU tuc SetCBreak(True);
kich hoat vi€c cho phép go Ctrl + Break d€ ngung chuong trinh trong moi tinh
huOng.
#7 (Ki tursO 7) 1a ma ASCII 1am xudt ra ti€ng Beep cla loa bén trong may
Khi bi€n (di€u ki€n vong 1ap) dat gid tri 245 thi bi gan 1ai thanh 252 nén
khong khi nio bien bang 250 d€ Pascal chdm d(t vong 13p. Ngay cd khi bién



da duy@t qua hét pham vi cla ki€u d{t liéu (tUc gid tri 255) thi bien quay lai
gia tri 0... vi mOi th(r 1ai ti€p tuc ... trir khi gd Ctrl — Break.
2. Lénh lap véi so 1an lap khéng xac dinh

2.1. Dang1:

Cii phdp: WHILE <diéu kién> DO
<Cong viéc>

Y nghia:

Vio 1énh s€ ki€ém tra di€u kién, n€u di€u ki€n ding thi thyc thi cong
viéc, sau dso quay lai ki€m tra di€u ki€n. C( ti€p tuc nhu thé cho t&i khi nao
diéu kién sai két thic.

Vi du:

Tinh tién gli ngin hang. Lai xudt hang thang 14 1.7% ngudi d6 gli vao
ngéin hang vOn ban dau 1a 1000000(1 tri€u), c sau mOi thang sau. HOi sau bao
lau nguGi d6 dugc 1 ty dong?

Var LS, Vn, Mm, tam: Real;
Sothang,i:interger;
Begin
Writeln(‘CHUONG TRINH TINH TIEN GUI NGAN
HANG);
Ls:=1.7/100;{Lai xudt 1.7%}
Vn:=1000000;{S6 vOn ban dau 12 1 triéu}
Mm:=1000000000; {SO tién mong muln 1 ty}
Sothang:=0;
Tam:=Vn;

While (Tam<mm) do



Begin
Tam:=Tam+Ls*tam;
Sothang:=Sothang +1;
End;
Writeln(‘SO thdng =”,Sothang);
Writeln(‘Ti€n vOn cOng 1ai 1a:" tam:12:2);
Readln;
End.
2.2. Dang 2:

Cii phdp: REPEAT
<Cong viéc>
UNTIL <Diéu kién>

y

Y nghia:

Vio 1énh sé thuc thi cong viéc, sau d6 ki€m tra di€u kién, néu di€u
kién sai thi ti€p tuc thuc hién cong viéc sau d6 ki€m tra di€u ki€n.C ti€p tuc
nhu thé cho t&i khi ndo di€u kié€n diing thi két thic.

Luu do thudt toan



Vi du: Viét chuong trinh nhap vio ban kinh, tinh chu vi di€n tich cUa hinh
tron. Sau khi in ra chu vi, dién tich thi hdi nguGi diing c6 ti€p tuc nira khong?
(C/K). Khi ndo ngudi dung an phim ‘K’ thi thodt, ngugc 1ai cho ngudi dung
ti€p tuc nhap vao ban kinh va in ra chu vi va dién tich méi.

USES crt;

Var C,S,R:Real;

Traloi:Char;

Begin

Clrscr;

Repeat
Write(‘Nhap vao bén kinh:’);ReadIn(R);
C:=2*R*PI;{Chu vi hinh tron}
S:=PI*R*R;{Dién tich hinh tron}
Writeln(‘Chu vi:’,C:0:2);
Writeln(‘Dién tich:’,S:0:2);



Writeln;
Write(‘“Ti€p tuc (C/K)?’);ReadIn(Traloi);
Until UpCase(Traloi1)="K’; {Luu y: ‘K’in hoa}

End.

Su khdc nhau gitta While ... do va Repeat ...Until va For...To...Do

Vong 1ap FOR 14 vong 1ap x4c dinh truGc sO 1an 1ap. TrU khi can thiét, néi
chung khong can thi€p vao bi€n d€m vong 1ap.

C3 hai vong 1ap WHILE va REPEAT dé€u 12 vong 13p khong xéc dinh trudc
sO 1an 1ap. Can phai c6 ciu 1€nh thay dbi gia tri bi€n di€u khién vong 1ap dé
c6 thé thoat ra khdi vong 1ap

Trong vong 1énh WHILE... DO thi di€u kién s& dugc ki€m tra trudc, néu
diéu kién ding thi thuc hi€n cdng viéc. Con trong 1énh REPEAT... UNTIL thi
ngudc 1ai, cong viéc dugc lam trudc roi mdi ki€m tra di€u kién, n€u di€u
ki€n ding thi vong 1dp két thic. Nhu vay dbi v&i vong 1ap REPEAT bao gi0
than vong 1ap ciing dugc thuc hién it nhat 1 1an, trong khi than vong 13ap
WHILE c6 thé khong dugc thuc hi€n 1an nio. Tuy nhiing hoan cdnh khic
nhau ma ta IUa chon vong 13p cho thich hgp. Néu dung 2 1€nh nay d€ gidi
cling 1 bai todn, cing mOt gidi thudt nhu sau thi di€u ki€n sau WHILE va diéu
kién sau UNTILL la phU dinh nhau.



Chuong 4 Ham va thu tuc

1. Khai niém chuong trinh con

Trong chuong trinh, c6 nhitng doan can phai 1ap di 1dp 1ai nhi€u 1an &
nhling ch6 khic nhau. D€ tranh phai vié€t 1ai cac doan d6 ngudi ta thudng
phan chudng trinh ra thanh nhi€u Module, MOi Module gidi quyét mOt cong
vi€c nao do, cdc Module nhU vay 1a nhiing chudng trinh con (SubProgram)

MOt tién 10i khéac cla viéce s dung Module 12 ta ¢6 thé dé dang ki€m tra
tinh ding dan cUa né truGc khi rap nOi vio chuong trinh chinh. Do dé viéc
x4c dinh sai sét va ti€n hanh di€u chinh trong chuong trinh s& thudn 10i hon.

Trong Pascal chuOng trinh con dugc viét dudi dang ham (Function) hodc
thU tuc (Procedure) Ham va thU tuc déu 1a nhiing chudgn trinh con nhung ham
khéc thQ tuc & ch® ham trd vé mOt gid tri cho 1énh goi thong qua tén ham con
thU tuc thi khong. Do d6 ta chi dung ham khi thda man cic yéu cau sau:
Ta muOn nhan 1 k€t qua va chi 1 ma thoi
Ta can dung tén chuong trinh con (chtta k€t qud d6) d€ viét trong cac bi€u
thlc

Néu khong thda min 2 yéu cau trén thi ta dung thd tuc.

BorLand Pascal thi€t k€ va cai dat san trong cdc Unit di kém theo g6i
phan mém nhi€u thU tuc va ham rat tién dung. Mudn s dung céc thU tuc
hodc ham trong Unit nao ta chi can khai b4o tén Unit d6 trong ciu 1énh USES.
Tuy nhién phan 1én c4c th( tuc va ham dung trong chuong trinh 1a do ngudi

dung phdi tu viét.



Vi du:

{$X+}

Progam TestExtenSyntax;
Uses crt;

Var Lj:byte;

Function DoiViTri(L,j:byte):byte;
Var Tam:byte;
Begin
Tam:=I;i:=j;j:=tam;
Gotoxy(L,j);write(‘*’)
End;
Begin
I:=5;5:=20;
Gotoxy(i,)); write("™');
Doivitri(i,));
readln;
END.
2. Cac ham va thu tuc trong ngén ngir 1ap trinh
2.1. Ham (Function)
Ham 12 mOt chuong trinh con tinh todn trd vé cho ta mOt gia tri ki€u vo
hudng.

C&u tric ham nhu sau:



FUNCTION <Tén hém>[(<Th.55>:<Kiéu>[;<Th.58>: <Kiéu>])]: <KiéuKQ>; (Header)

[VAR <Bién>:<Kiéu>[;<Bién>: <Kiéu>]] Khai  béo
cac bién
cuc bd néu
co.

BEGIN Than ham

<cac cau lénh>

END;

. Tén ham 1a mOt danh bi€u, phai tuan thU theo quy tac dat danh biéu.

. MOt ham c6 th€ khong c6 hodc c6 mOt hodc nhi€u tham sO. Trong
truOng hop c6 nhi€u tham sO cé cung mot ki€u d(r liéu thi ta c6 th€ viét chiing
cdch nhau bdi dau ,(phdy). Ngudc 1ai, cac tham sO hinh thUc khic ki€u nhau
thi phdi cdch nhau dau ;(cham phay).

. Ki€uKQ 12 ki€u v6 hudng, n6 phan dnh ki€u cla gia tri ma ham tra 1ai
vé sau khi chay xong. Vi du, ta khai bdo haim nhU sau:

FUNCTION TEST(x,y:Interger;z:Real):Real;

Pay 1a mOt tén ham c6 tén 1a TEST, v4i 3 tham s0, x va y thuQc ki€u
interger, z thuc ki€u Real

. Trong ham, ta c6 th€ s dung cdc hang, ki€u, bi€n dung riéng
trong nOi bO ham.

. Thong thuOng muc dich s& dung ham 13 d€ 1ay tri trd vé do dé can
luu ¥ gén
k€t qud cho tén ham trong than ham.

Vi du 1: Ta xdy dung ham DT truy€n tham sO vao 12 ban kinh cUa hinh

tron, him nay sé trd vé dién tich cUa hinh tron dé.



Program TinhDienTich;
Uses Crt;
VAR BanKinh: real; Ch: Char;

(e } Ié tra vé gia
Function DT(Radius:Real):Real; ham.
Begin

DT := PI * Radius* Radius;

End;
{remmermmee e }
Begin
Clrscr;
Repeat

Write(‘Nhap ban kinh: *); Readln(BanKinh);
Writeln(‘Dién tich hinh tron tuong ung: ¢ ,DT(Bankinh):0:2);
Writeln;
Write(‘Ti€p tuc (C/K)? °);
Repeat
ch:=readkey;
Until Upcase(ch) in [‘C’,’K’];

Until UpCase(Ch) = ‘K’; {Luu y: ‘K’ in hoa}
End.
Vidu 2:
Program TinhGiaithua;
USES CRT;

Var Num:longint; Ch:char; X,Y:byte;



Function GiaiThua(m: longint): longint;
Var Tam, Dem:Longint;
BEGIN
IF (M<0) THEN
Begin
Write(‘Khong tinh duoc’); HALT(1);
End
ELSE
Begin
Tam:=1;
For Dem:=1 to m do Tam:=Tam*Dem;

GiaiThua:=Tam;

End;
END;
{---mmmm - Chuong trinh chinh ------------==------oo—-
BEGIN
Writeln(‘CHUONG TRINH TINH GIAI THUA.”);
REPEAT

Write(‘Cho so nguyen muon tinh giai thua. M= °);
X:=WhereX; Y:=WhereY;
REPEAT
Gotoxy(X,Y); CLREOL; Readln(Num);
UNTIL (Num>=0);
Writeln(M,’! =’,GiaiThua(Num));



REPEAT
Write(“Tinh nua khong ? (C/K) :*); CH:=READKEY;
UNTIL Upcase(Ch) in [‘C’,’K’];
Writeln(Ch);
UNTIL Upcase(Ch)="K’;
Readln
END.
2.2. Thu tuc (Procedure)

Cau tric cUa mOt thU tuc nhu sau:

<cac cau lénh>

END;

PROCEDURE <Tén>(<Th.56>:<Kiéu>[;<Th.56>: <Kiéu>]): <Kiéu>; (Header)

[VAR <Bién>:<Kiéu>[;<Bién>: <Kiéu>] Khai  bao
cac bién
cuc bd néu
co.

BEGIN Than thu
tuc.

NhU vay cau triic clla mOt thU tuc cling tuong tu nha) cau tric cla mot

ham. Chi ¢6 hai diéu khéc:

- Header bat dau bang tr khéa Procedure thay vi Function.

- Khong c6 ciu 1énh gdn <Tenham:=GiaTri;> trong than Procedure.

Vi du:

ThU tuc INSO sau s€ in cic sO tU 1 d€n gi4 tri bi€n truyén vao. V&in la

tham sO

thuc t€, So 1a tham sO hinh thUc.




Program TEST;

Var n: Integer;

Procedure INSO(So: Integer);
Var i: Integer;
Begin
Fori:=1to Sodo
Write( 1:10 );
End;

Begin
Write(‘Nhap mOt sO bat ky 16n hon khong: *); ReadIn(n);
INSO(n);
Readln;
End.
3. Tham tri va tham bi€n
MOt chuong trinh ¢ th€ gdm mOt chuong trinh chinh va nhi€u chuong
trinh con. Kém theo d6 1a cdc bi€n, cdc tham sO khai bdo & céc vi tri khic
nhau trong chuOng trinh. Khd ning tU mOt vi tri ndo d6 trong chuong trinh
“nhin thdy” mOt chuong trinh con, mOt bi€n di dugc khai bdo Ia rat quan
trong. Mat khac khi lam vi€éc theo nhém, cdc chuoOng trinh con, cdc modune
khac nhau cUa chudng trinh ¢6 th€ do nhi€u ngUdi, nhi€u nhém 1ap trinh khac
nhau thuc hién.
Khi d6 khd ning xdy ra cdc nhém khic nhau dung cling mOt tén bi€n, tén

ham, tén thU tuc cho cdc muc dich khdc nhau 1a rdt 16n. Vi vay ngoai kha



ning “nhin thdy”, chuong trinh can c6 mOt cO ché cdu triic sao cho c6 thé
“che khudt” cdc bi€n khi can thi€t. Phan sau day, nham muc dich d6, nghién
ctu céc khdi niém lién quan dén “tdm vuc “cUa bi€n va cla chuong trinh
(con) cling nhu cdc hi€u Ung 1€ (side effect) c6 th€ xdy ra.

KHOI (block): MOt khéi bat ddu tlr Header (PROGRAM | FUNCTION |
PROCEDURE) cUa khOi d6 cho dén tU khéa END (END. hodc END;) cla
than chuong trinh/chuong trinh con tuong Ung.

Minh hQa:

PROGRAM ProgName;
VAR ab:typel; x:typel

BEGIM




Trong minh hoQa trén ta c¢6 cdc khoi Ung v&i chuong trinh chinh, cic khoi
Ung v&i céc Procedure Procl, Procedure Proc2, Function funcl, trong d6 Procl
va Proc2 12 hai khOi con cting cap, funcl 14 khdi con cla khOi Proc2.
TAM VUC: Tdm vuc cla mOt bién hay mOt chuong trinh con 12 pham
vi ma bi€n dé hodc chuong trinh con d6 dugc nhin thdy trong chuong
trinh (ie: cé thé g0i dugc bi€n d6 hodc chuong trinh con dé). Tam vuc
cUa mOt bién hay mOt chuong trinh con bat ddu tU chd né dugc khai bdo
trong khGi cho dén hét khdi ma né dugc khai bdo trong d6, k€ cd trong céc
khOi con trir khi trong khGi con c6 khai bdo 1ai bi€n hodc chuong trinh con dé.
Theo qui dinh trén, Va 4p dung cho hinh minh hoa tru@c ta thay:
- Céc bién a,b 1a cdc bién toan cuc cé thé goi dugc 3 bat cl ndi dau trong
chuOng trinh.
- Bién x clla chuong trinh chinh ¢6 th€ goi dugc & bat cf dau trong chuong
trinh trur
trong PROCEDURE Procl va trong FUNCTION funclvi trong
procedure/function
ndy c6 khai bdo 1ai bi€n x. Trong than procedure/function d6 khi goi x 1a ta
g0i dén
bi€n x cuc b0 clia né ch(r khdng phdi bi€n x toan cuc.
- Cé4c bién t,h,k va y chi c6 thé g0i dugc trong Procl ma thoi.
- Bién x n€u goi trong Proc1 14 bi€n cuUc bd cla riéng né ma thoi.
- Bién q c6 th€ goi dugc trong Proc2 va trong funcl ma théi. Bién r chi ¢6 thé
g01 dugc
trong Funcl ma thdi. Bi€én x néu goi trong funcl 13 bi€n cuc bd cUa riéng

funcl, khong



lién quan gi dén bi€n x khai bdo trong chuong trinh chinh va trong Procl.

- Procedure Procl c6 thé g0i dugc trong Proc2, Funcl va trong chuong
trinh chinh. Trong Procedure Proc1 di nhién, theo qui dinh nay, ciing c6 thé goi
chinh n6 (PAy 1a triOng hgp g0i dé qui ma ta s€ nghién cUtu sau)

- Proc2 c6 thé goi dugc trong chudng trinh chinh, trong Funcl v trong chinh
no. Procl

khong th€ goi dugc Proc?2.

Func1 chi c¢6 th€ goi dudc bdi Proc2.

Procl va chuong trinh chinh khong th€ goi dugc Funcl.

C6 mOt ngoai 1&: Chuong trinh chinh khong thé€ goi chinh né.

4. Su hoat dOng cla chuong trinh con khi duoc goi va su b tri bi€n

Khi chuong trinh hodc chuong trinh con dugQc goi thi cdc bi€n, cdc “tén”
chuong trinh con dugc b0 tri trong mOt ving nh& goi 12 STACK. Khi chuong
trinh chinh dugc goi
thi cdc bién toan cUc dggc bO tri vao stack va tOn tai & d6 cho dén
lic chdm dut chuong trinh. Khi cdc chuong trinh con dugc g0i thi c4c bién
trong khai bdo tham s® hodc sau tU khéa VAR (clla né) dugc bd tri vao
stack vd s€& duQc gidi phéng khi chuong trinh con nay chdm dUt. Pi€u nay
rat c6 10i vi né cho phép ta si dung viing
nhG hop 1i hon. Nguoi ta cang ding it bi€n toan cUc cang tOt d€ tranh 10i
(trong thOi
gian chay) lam tran stack (Stack overflow error).

5. VAN PE TRUYEN THAM SO KHI GOI CHUONG TRINH CON.
- Khi goi m&t chuong trinh con (thU tuc hay ham) ta phdi theo cdc qui dinh sau

day:



. -NE&u chuong trinh con c6 qui dinh cdc tham sO thi phdi truyén
gi4 tri hodc bi€n cho cdc tham sO do.

. - Phai truyén dU sO tham s0.

. - Phdi truyén ding ki€u d{ liéu theo th( tu cdc tham sO da khai bdo.
P& hi€u rd cach Pascal xU 1 viéc truyén tham sO ching ta can xem qua vi du
sau day:
Program ParameterPassing;

Var a,b:byte; c:integer;

S }
Procedure TestVar (x,y,z: byte; Var t: integer);
Var d: byte;

Begin

D:=4; {1}

X:=X+D; B:=B+X; T:=T+D; {2}

Writeln(,,Ben trong thu tuc:");

Writeln(,,A=",a, ,,B=",b,"C=",c,"D=",d,"X="x,"Y="y,"Z=",2,"T=" t);
End;

BEGIN
A:=3; B:=5; C:=8;
Writeln(,, Truoc khi goi thu tuc:");
Writeln(,,A="a, ,, B=",b," C="¢);

TestVar(a,5,c,c);



Writeln(‘Sau khi goi thu tuc:’);

Writeln(‘A=",a, * B=",b,’C=",¢);

Readln;

END.

- Quid trinh chay chuong trinh trén va dién bi€n trong bd nhG nhu sau:
- * Trudc khi goi thU tuc:

- Cap viing nhé cho céc bién toan cuc a,b,c.

A=3 B=5 (=5

STACK

K&t xudt clla chuong trinh:
Truoc khi goi thu tuc:
A=3 B=5C=8
- * Trong khi thuc hién thu tuc:
. Cap vung nhd cho céc bi€n cuc b0 x,y,z,t,d.
. Chuyén giao tham sO: TestVar(a,5,c,c);

Cic tham sO x,y,z g0i la cdc tham tri. Viéc chuyén giao gi4 tri cho
cidc tham sO niy c6 th€ dudc thuc hién bang tri hodc bang bi€n, gid tri
dudgc chuyén giao s€ dugc COPY vao 6 nhd tuong Ung cla céc bi€n dé. Céc
6 nhG Ung vGi x,y,z 1an 1Ugt c6 gia tri 12 3,5,8.

Tham s6 T dugc khai bdo sau tU khéa VAR dugc g0i la tham bi€n. Viéc
chuy&n giao tham sO chi ¢6 th€ dudc thuc hién bang bién. O day ta da

chuyén giao bién C cho vi tri tham s6 T.



Pascal khong copy gid tri cUa bi€n C vao 6 nhd Ung v&i T ma tao mOt
“con tr0” d€ trd vé C, moi thao tdc d0i v&i T s€ duoc thuc hién 3 6 nhd cla

C. Bién D sé dugc khdi tao (1an dau) bang 0.

A= B=5 (=5 x=3

Lad

— — — T s
STACK y=5 =5 T=({Traove C) d=0

Sau dong 1énh {1} va {2} cUa thU tuc trong bO nh§ sé la:

B=5+(3+4) C=8+4 x=3
7= T=(Trave C) d=4

Ly | Lad

.-"I'IL=
STACK Y=

K&t xuat clla chuong trinh khi chay d€n ciu 1€nh cudi cla thU tuc la:
Truoc khi goi thu tuc:
A=3 B=5C=8
Ben trong thu tuc:
A=3 B=12 C=12 D=4 X=7 Y=57=8 T=12
- * Sau khi thuc hién thu tuc:

- Thu héi c4c viing nhé da dugc cap cho thd tuc:

A=3 B=5-(3+4) | C=8+4

STACK

K&t xudt cla chqOng trinh khi chay d€n ciu 1€nh cudi la:
Truoc khi goi thu tuc:
A=3 B=5C=8
Ben trong thu tuc:
A=3B=12 C=12 D=4 X=7 Y=57=8 T=12

Sau khi goi thu tuc:



A=3 B=12 C=12
'™M @v @ dé cannhd:

DOi v8i tham tri c6 th€ chuyén giao bang tri hodc bang bién. Gid tri
dugc chuyén giao dugc COPY vao ndi dung 6 nhd clia bi€n tham tri.

P6i véi tham bi€n chi c6 th€ chuyén giao bang bi€n. MOt con trd sé
trd vé bién Chuyén giao, mOi thao tic s& dugc thuc hi€n trén bi€n chuyén
giao.

'V a k€t luan quan trong:

Su thay d6i cla tham bi€n bén trong thU tuc s€ lam thay d6i gid
tri clUa bi€én chuyén giao (Trudng hgp cUa bi€n C). Pi€u nay khong xdy ra
d6i vGi tham tri (TruOng hop cla bién A, su thay dGi cUa bi€n X khong dnh
huéng dén ndi dung cllia 6 nhG A).

Su thay ddi cUa bi€n chuyén giao trong truOng hop tham bi€n dugc
g0i 1 hiéu Ung 1€ (Side effect). Ngu0i l1ap trinh phai hét stc 1au y d€ phong

ngUa hiéu Ung 1€ ngoai mong muon.

Dt liéu ki€u tdp hop, mang va
Chuong 5 .
ban ghi

1. Ki€u tép hop, cac phép toan trén tdp hop
1.1.  Dinh nghia va khai bao

MOt tdp hgp bao gbm mOt sO phan tl ¢ cung ki€u goi 1a ki€u phan tU.

SO cic phan tlr tOi da trong tap hop 1a 256, ki€u phan t& cé thé€ 1a ki€u vo



hudng 1iét ké, ki€u mién con hodc ki€u char. Khai niém tdp hgp trong ngdn
ng(f Pascal gan lién vGi tap hgp trong to4n hoc.
Ta c6 hai c4ch khai b4o ki€u tap hap.
Khai bdo gidn tiép
Type CHUCAI = SET OF CHAR; {Tap cdc ch{t cdi}
CHUSO = SET OF 0..9;
NGAYTT = (CHUNHAT, HAI, BA, TU, NAM, SAU, BAY);
NGAY = SET OF NGAYTT;
Var cc: CHUCALI,
cs: CHUSO;
ng: NGAY;
Khai bdo truc ti€p
Var cc: SET OF CHAR;
cs: SET OF 0..9;
ng: SET OF (CHUNHAT, HAI, BA, TU, NAM, SAU, BAY);
1.2. M6 ta mOt tap hop va cic phép toan trén tap hop
1.2.1. Mb ta tap hop
MOt tép hop dugc mé ta bang céch liét ké cac phan tl cla tap hop, chiing
cdch nhau dau , (phdy) va dugc dat trong cap dau [] (ngodc vuong). Cac phan

t(r c6 th€ 12 hang, bi€n, bi€u thitc. Cu thé, ta xét cdc tap hdp dudi day.

(] {T&p hop rong}

[3..8] {Tap hop chit s6 tUr 3 dén 8}
[0..50, 60, 70, 80, 90]

[A’."G'] {T&p hop chi c4i tr A dén G)

[1, 1+5*2, 10, 12] {i,j phai 12 bi€n sO nguyén}



1.2.2. Cac phép toan trén tap hop
a. Phép gan
Ta c6 th€ gan gid tri cUa tdp hgp da dugc md ta vio cic bi€n tap hop
cing ki€u. Tap rOng c6 th€ gin cho moi bi€n ki€u tap hop.Vdi cach khai bdo
nhU trinh bay & trén, ta c6 th€ thuc hién phép gan nhu dudi day.
cc:=[,,a"..,n"];
cs:=[1..5,7,9];
ngay := [[;
b. Phép hop
Hop cla hai tap hop A va B 1a mOt tap hop ky hi€u A + B c6 cic phan
t(r bao gbm tat ca cdc phan tl cla 2 tap hgp. Ta hdy xem vi du dudi day.
A:=[2.09]
B:=1[7. 15];
Khido A+B=[2..15];
Luuy:A+B=B+A

c. Phép giao
Giao cUa hai tap hgp A va B 1a mOt tap hgp ky hi€u A * B ¢6 cdc phan
tr vra cUa tap hgp A vUa cUa tap hop B. Ta hiy xem vi du dudi day.
A:=[2.9]
B:=1[7. 15];
Khido A *B=[7..9];
Luuy: A*B=B*A



d. Phép tru
Hiéu cUa hai tap hgp A va B 1a mOt tap hdp ky hi€u A - B c¢6 cic phan
tUf cUa tap hop A ma khong c6 trong tap hgp B. Ta hiy xem vi du dudi day.
A:=[2.9]
B:=1[7. 15];
Khid6 A-B=[2.6];

e. Phép tru
Phép thUr IN cho phép ta xem mOt gia tri nao d6 c6 thubc tap hgp hay
khong. N&u c6 cho két qua 1a TRUE, ngudc 1ai cho két qua 12 FALSE. Ta hiy
xem vi du dudi day.
A:=[2.9]
1:=3;
i IN A {cho két qud 1a True}

f. Cac phép toan so sanh =,<>,<=,>=

Hai tap hgp muln so sanh v4i nhau thi ching phdi cé cling ki€u phan
t(r. K&t qud cUa phép so sanh trd vé ki€u Boolean (diing — sai).

- Phép so sanh = (bang). Hai tap hop A va B bang nhau (A = B cho két
qud True) khi ching ¢ cic phan tU bang nhau tUng d6i mot (khong k€ th(r tu
cdc phan tU trong tap hgp).

- Ngudgc 1ai v&i phép so sanh bang 13 so sanh khéc, tlc 1 cdc phan t& A
va B khong bang nhau tting d6i mOt. Néu A = B cho két qua TRUE thi A <> B
cho két qud FALSE va ngugc 1ai.



- Phép so sanh <= (nh6 hon hodc bang). A <= B cho két qua 1a True khi
mOi phan tUf clla A déu c6 trong B.
- Phép so sanh >= (16n hon hodc bang). A >= B cho két qua 12 True khi
mOi phan tUf clla B d€u c6 trong A.
1.3. Viét va doc di liéu trén tap hop
D6i véi dir 1iéu ki€u tdp hop ta khong th€ viét ra hodc doc vio bang cic
1énh Read, Readln, Write, Writeln. Tuy nhién ta c6 th€ 1ap trinh thuc hién cic
thao tac nay.
Vi du sau s€ nhdp vao mOt tdp hop ki€u Char va in 1én man hinh tap hop
vUa nhap.
Type CHUCAI = SET OF CHAR;
Var cc: CHUCAL,
1, n: Integer;
ch: Char;
Begin
Write(* Tap hgp c6 bao nhiéu phan ti? ©); Readln(n);
cc = [];
Fori1:=1 ton do Begin
Write(‘ Phan tU th(r © i, ° 1a: °);
Readln(ch);
cc:=cc + [ch];
End;
Writeln(‘C4c phan tU trong tap hgp ban vlra nhap’);
For ch := ‘A’ to ‘z’ do
If ch IN cc then



Write(ch: 5);
Readln;
End.
2. Khai niém mang, khai bio mang, gan gia tri
2.1. Khai niém
Mang (Array) 1a mOt tap hop cdc phan tl cd dinh c6 ciing ki€u goi 1a ki€u
phan tU. Ki€u phan tU c¢6 th€ 1a ki€u vd hudng, ki€u String, ki€u tap hop,
ki€u Record. Déi khi ta ciing dung mang d€ lam ki€u phan t* cho mang,
truOng hgp nay goi 1a mdng cUa mang.
2.2. Mang mot chiéu

2.2.1. Khai bao:

Cii phdp: ARRAY [<Tip chi s6>] OF <Kiéu phan tir>; “

Tap chi s6 phai 1a mOt ki€u mi€n con, ki€u vo hudng liét ké, ki€u char
hodc ki€u boolean. Tuy nhién. ngudi ta thudng ding ki€u mién con céc sO
nguyén 13 dé hinh dung nhat vi né gan gibng vGi khdi niém chi s6 trong todn
hoOc.

C6 hai cach khai bdo 12 khai bdo gian ti€p va khai bdo truc tiép.

Type
Vector = Array[1..10] of Integer;
Var
vt: Vector ;
Hoadc ta khai bdo nhu sau:
Var



vt: Array[1..10] of Integer;

Ta thdy cach cach khai bdo truc ti€p thi ngan hon, nhung trong mOt s
truOng hop 1ai bat ti€n, tham chi khong st dung dugc nhu khi truyén tham
s cho cic chuong trinh con.

Ta 18y vi dU sau:

Procedure THUTUC(A: Array[1..20] of Integer);
Thu tUc nay sai vi ta khong th€ truyén tham sO cho nd. Ta phdi
viét:
Type MANG = Array[1..20] of Integer;
Procedure THUTUC(A: MANG);
2.2.2. Truy xudt cic phan tu trong mang
MO0i phan t( cla mdng dudc truy xudt thong qua tén bi€n mdng
cling v3i chi sO
cla mang trong cap dau []. Ta hdy xét vi du dudi day.
Khai bdo va hinh anh dién gidi dudi day, gitp chiing ta dé& hi€u hon.
Type MANG = Array[1..10] of Integer;
Var A: MANG;

AJL] | A[2] | A[3] | A[4] | A[5] | A[6] | A[T] | A[8] | A[9] | A[10]

Vi du: Viét chudng trinh nhdp vio mOt mang va in ra mang d6 sau khi xap

x€p c4c phan t0 cUa mdng ting dan.

Uses Crt;
Type MANG = Array[1..50] of Integer;
Var A: MANG;

1, J, n, tam: Integer;

Begin



Write(‘Ban nhap bao nhiéu phan tl: *); ReadIn(n);
{Nhap n phan t(}
Fori:=1 ton do Begin

Write(‘Phan t0r ¢, i, * 1a: °);

ReadIn(A[i]);

End;

{Sap x€p ting dan)
Fori:=1ton-1do

Forj:=1+ 1tondo

If A[i] > A[j] then Begin

tam := A[1];
Ali] := A[jl;
Alj] := tam;
End;

{In c4c phan t cUa mang ra}
For i:=1 ton do
Write(A[1]:10);
Readln;
End.
Chii y: Hai mang A va B c6 ciing sO phan tU va cling ki€u phan tU, ta c6
thé€ thay toan bd phan t&r A bdi cdc phan t tudng Ung cla B bang mOt phép
gan A = B.

2.3. Mdang nhi€u chiéu

2.3.1. Khai bao



ARRAY[<T4p chi so 1>, <Tép chi so 1>] OF <Kiéu phan tir>;

Vi du ta c6 thé khai bdo:
Type MANG = Array[1..20,1..20] of Integer;
Var A: MANG;
Hoac khai bdo:
Var A: Array[1..20,1..20] of Integer;
Mang hai chi€u c6 th€ khai bdo nhu 12 mang mOt chi€u cla mang mOt
chiéu, ta c6 thé khai bdo nhuu sau:
Type KieuPhantu = Array[1..20] of Integer;
Var A: Array[1..20] of KieuPhantu;
2.3.2. Truy xudt cic phan tU clla mang
Mang hai chi€u t6 chlic nhtr mOt ma trdn, cdc phan t& cla ma tran ciing
tUong tU nhu céc phan t& cla mang hai chi€u. Ta truy xuat cic phan tl
cUa mang hai chi€u thong qua tén bi€n, theo sau 12 cap chi sO cach nhau bdi
dau , (phdy) hodc hai cdp dau [][]. Vi du: A[3,2] hodc A[2][3].
Ta c6 th€ hinh dung mdng A: Array[1..4, 1..5] nhU sau.

[1.2] [A[1.3] [A[1.4] [A[L.5]
12.2] [A[2.3] [A[2.4] [A[2.5]
13.2] [A[3.3] [A[3.4] |A[3.5]
[4.2] [A[4.3] [A[4.4] [A[4,5]

A
A
A
A

Vi du: Nhap viao mOt ma tran sO nguyén rOi in ma tran d6 theo dang todn
hoOc.

Type MANG = Array[1..20,1..20] of Integer;

Var A: MANG;

1, J, n, m: Integer;

Begin



Write(‘Ma tran c6 bao nhiéu dong: *); Readln(n);
Write(‘Ma tran cé bao nhiéu cOt: *); Readln(m);
{Nhap vao mang hai chi€u}
Fori:=1tondo
For j:=1 to m do Begin
Write(‘Phan t0r A[ “ i, , © ,j, "11a:);
ReadIn(A[1,] ]);
End;
{In c4c phan tU ra nhu mOt ma tran}
Fori:=1 ton do Begin
Forj:=1tomdo
Write(A[1,j]:10);
Writeln;
End;
Readln;
End.
3. Ki€u ban ghi
3.1. Khai ni@m va khai bao
Chiing ta dd hoc cdc cdu tric d{t li€u nhu mang (Array), tap hop (Set). Céc
ki€u dit liéu nay 1a mOt tdp hgp c6 cung ki€u do d6 kd ning st dung cic
ki€u dit 1iéu nay con han ché. Van dé dat ra 1a c6 mOt ki€u cau tric dit liéu
c6 nhi€u phan t& khac ki€u nhau nhung 1ai lién quan d€n nhau, ngudi ta da
dinh nghia ki€u mau tin (RECORD) d€ d4p Ung van dé doé.



Céu tric dit liéu ki€u RECORD dugc gan lién véi cdu tric df 1iéu
ki€u FILE (dugc trinh bay chuong sau) d€ luu trt d(r 1iéu. Di nhién Pascal
cting cho phép st dung RECORD dbéc 1ap véi FILE.

Khai bdo d{f liéu ki€u RECORD bat dau 1a ch{t RECORD ti€p theo 12 danh
siach cdc phan t( cUa Record g0i 1a cic truOng (Fields), mOi truOng cé
tén truOng, kiu truOng. K&t thic khai bdo Record 1a tiu khod END; (End

va cham phdy). Ta xem cu phdp khai bdo dudi day.

Cii phdp: <Tén kiéu> = RECORD |
<Tén trwong> [, <Tén trwong>|:<Kiéu truwomng>
<Tén truong> [, <Tén truwong>|:<Kiéu truong>

END;

Ta hay xét vi du dudi diy. Khai bdo Record 1a cac thulc tinh cUa hoc
sinh.

Type HOCSINH = RECORD

Holot: String[30];

Ten: String[10];

Lop: Byte;

Diachi: String;

END;
Var hsa, hsb, hsc: HOCSINH;
LoplOA: Array[1..50] of HOCSINH;
3.2. Truy xuat mét ban ghi

DE€ truy xuat mOt trudng cla Record, ta can ding tén bi€n ki€u Record sau d6
12 ddu . (chdm) r6i dén truOng. Vi du ta s& nhap vio va in ra cic thuQc tinh

cUa hoc sinh a (hsa) d khai bdo trén.



Type HOCSINH = RECORD
Holot: String[30];
Ten: String[10];
Lop: Byte;
Diachi: String;
END;
Var hsa: HOCSINH;
Begin
Write(* Nhap vao ho va céc chr 16t: ); Readln(hsa.Holot);
Write(‘ Nhap vao tén: ‘); ReadIn(hsa.Ten);
Write(‘ Nhap vao 180p: ©); Readln(hsa.Lop);
Write(‘ Nhap vao dia chi: ); ReadIn(hsa.Diachi);
Writeln(‘ Thong tin vé& hoc sinh ban vlra nhap °);
Writeln( HO va tén: ’ , hsa. Holot,” *, hsa.Ten);
Writeln(¢ LSp: ’ , hsa.Lop);
Writeln(* Dia chi: ’ , hsa.Diachi);
Readln;
End.
Ta luu y 1€nh hsb := hsa 13 sao chép toan bd hsa vao hsb. Day 1a vi€c truy xudt
vao toan b0 bi€n ki€u Record ch khong riéng 1& mOt truGng nao ca.
3.3. Caulénh With ... do
NhU trén ta thdy viéc truy xudt mOt trudng bién ki€u Record phai thong qua
tén va ddu chdm, 1am phlc tap thém chuong trinh, gidi quyét bSt phdn nao
s hlc tap nay, Pascal dua ra cau 1énh With ... do ta hiy viét chuong trinh
nhap hoc sinh cla 18p 10A da khai bdo & trén, ¢6 dung 1énh With ... do.



Var Lopl0OA: Array[1..50] of HOCSINH;
1, n: Integer;
Begin
Write( LOp c6 bao nhiéu hQc sinh? ); ReadIn(n);
For i:=1 to n do
With Lop10A[i] do Begin
Write(* Nhap ho va cdc ch(r 16t: ©); Readln(Holot);
Write(‘ Nhap vao tén: ©); ReadIn(Ten);
Write(‘ Nhap vao 18p: ©); Readln(Lop);
Write(‘ Nhap vao dia chi: ‘); ReadIn(Diachi);
End;
Writeln(‘ Thong tin v& cdc hoc sinh ban vlra nhap °);
For i:=1 to n do
With Lop10A[i] do Begin
Writeln(* HO va tén: * , Holot,” *, Ten);
Writeln(‘ L&p:  , Lop);
Writeln(‘ Dia chi: >, Diachi);
End;
Readln;
End.



Chudng 6 Dit liéu ki€u chuoi

1. Khai bao

Khai bdo ki€u String (chudi) c6 hai cdch 1a khai bdo gidn ti€p (khai bdo
ki€u r6i mdi khai bdo bi€n) va khai bio truc ti€p. PO dai tOi da clla mOt
bi€n ki€u String 14 255 ky ty, tuy nhién ta c6 th€ gidm d0 dai tOi da clUa

chudi khi khai bdo bi€n dé tiét kiém 6 nhd. Viéc khai bdo thuc hién nhu

dudi day.
Khai bdo gidn ti€p
Type KIEU = String[20]; {PO dai tbi da 12 20}

Var st: KIEU;

Khai béo truc tiép



Var st: String[20]; (D06 dai tbi da 1a 20}
maxst: String; (D0 dai t6i da 14 255}
2. Cac thao tic trén chuOi
2.1. Cic phép toan va ham trén ki€u chuoi
a. Phép gan:

Phép gan dudc ti€n hanh binh thuOng nhu mOt phép gén trong cic ki€u
vé hudng khéc. Tuy nhién can luu y 13 hang String nam trong cdp déu
(nhdy don).

Vi du: Hoten := ‘Nguyén Vin Thanh’;

b. Phép cOng
La phép ghép chuli th( nhat véi chuli th( hai.
Vi du: Hoten := ‘Nguy€n Vin ’ + ‘Thanh’;

c. So sanh chubi
Khi so sdnh hai chu®i ky tu thi cdc ky tu dugc so sanh tUng cap moOt trai
qua phdi theo bang ma ASCII. Cic khd ning c6 th€ xdy ra nhu sau:
- Hai chu®i hoan toan giOng nhau thi bang nhau (‘ABC’="ABC”).
- Tinh tU trdi qua phdi, chubi nao c6 ky tu dau tién khac nhau nhG hon
thi nho
hon (‘ABCDEF’ <’ ABCFGH’).
- MOt chuli ¢6 dd dai bé hon chudi kia ma né hoan toan gidng dau cla
chu0i kia
thi n6é nhé hon (‘ABC’<’ ABCDEF).
d. Thu tuc Read va Readln



Hai thU tuc nay c6 tic dung doi véi chubi ciing tuong tu nhu d6i vGi
cic ki€u vo hudng chudn khac. Tuy nhién can c6 mot sO 1uu y:

- Néu doc mOt lic nhiéu bién ki€u Read(bién 1, bién 2...., bi€n n) thi
dé bj nham
1an. Cu th€ 1a néu gid tri nhdp vuot qua dO dai tdi da clla bi€n mOt thi phan
vUuot qua d6 m&i gan cho bi€n 2, nguge 1ai may sé€ 18y tat cd céc ky tu (k€ ca
khodng trang) d€ gan cho bién mdt, khi dU d0 dai clla bi€n mOt thi m&i gan
cho bién hai. Do d6, bi€n ki€u String tOt nhat 12 mOi 1an nhap chi mOt bién.

- Mdc du chi€u dai t0i da cla chubi 1a 255 ky tu song vi€c nhap mot
chuOi tU ban phim theo 1énh Read hodc Readln chie cho phép doc tdi da 127 ky
(.

- Mac du ta c6 khai bdo d6 dai chubi nhung d0 dai thuc t€ 1a d0 dai
nhdp tUr ban phim. N€u khi nhép chudi ta chi khd phim Enter ma khong kho

bat ky ky tu nao thi chudi sé rbng (st="").

e. Thu tuc Write va Writeln

Hai th( tuc nay c6 tdc dung doi v&i chuli cling tuong tU nhu d6i vGi
cic ki€u vo hubng chudn khac. Tuy nhién can c6 mot sO luu y:

- C4ch viét khong qui cdch Write(st) hodc Writeln(st) thi mOi ky tu sé&
chi€m mot
vi tri.

- Céach viét c¢6 qui cach Write(st:n) hodc Writeln(st:n) thi may s& danh n
vi tri d€ viét chubi st, vvay chubi s& dugc viét canh trdi néu n<0, canh phai

néu n>0.



- Néu viét thang mOt hang chudi ky tu ma trong d6 c6 ddu * (nhdy don),
chdn han
ciu ti€ng anh: I’m a student thi ta phdi ding 2 nhdy don lién ti€p © tai chG doé.
Luu ¥: La 2 nhdy don ch( khong phdi nhdy kép. Vay khi l1ap trinh ta
phai viét ciu

do 1a: Write(‘I’’m a student’).

f. Thu tuc Delete(St,Pos,n)
X6a khoi chubi st n ky tu bat dau tU vi trf pos tinh tU bén tréi sang.
Var St: String[20];
Begin
St := ‘CHUOI CHUA BI CAT’;
St := Delete(St,6,5);
Write(St);
End.
Két qud: CHUOI BI CAT
g. Thu tuc Insert(Obj, St, Pos)
Thém chuOi obj vao chubi st tai vi trf pos.
Var St, Obj: String[20];
Begin
St := ‘CHUOI THEM’;
Obj := ‘DA ’;
Insert(oby,St,7);
Write(St);
End.



K&t qud: CHUOI DA THEM
h. Ham Str(S[:n[:m]], St)
DGi gia tri S thanh chuli i gan cho st, sO n, m n€u c6 s€ 1a vi trf sO
ch(r s
phan nguyén va thap phan cla S.
Var St: String[20];
S: Real;
Begin
S :=987987987;
Str(S:9:0,St);
Write(St);
End.
Két qud: 987987987

i. Thu tuc Val(St, S, Code)

DGi chuli St thanh s va gan cho S, Code 12 mOt bién ki€u Integer. Néu d6i
ding thi Code nhdn gi4 tri 0, néu sai so St khong bi€u dién dang sO nguyén
hay s6 thuc thi Code nhén gid tri bang vi tri clla ky tu sai trong chudi St.

Var St: String[20];

X: Real;
Code: Integer;
Begin
St := “789.789’;
Val(St, X, Code);
Writeln(‘X =" ,X,’ ; Code = ¢, Code);



{KEt qua: X=798.798 - Code = 0}
St := “789A789’;
Val(St, X, Code);
Writeln(‘X =" ,X, ’ ; Code = ¢, Code);
{KE€t qua: X =0 - Code = 4}
End.
j. Ham Length(st)
Cho két qud 12 mdt s6 nguyén chi d0 dai cla chubi (sO ky tu cla
chubi).
Vi du d€ vi€t mOt dong & gilta man hinh ta 1am nhU sau:
GotoXY((80-Length(st)) div2,12); Write(st);
k. Ham Copy (St, Pos, n)
K&t qud trd vé cla ham 12 mOt chuli, trich tU chudi St, chéptlr vi tri Pos va
chép n ky tu.
Var St, Obj: String[20];
Begin
St := “TURBO PASCAL 7.0°;
Obj := Copy(st,7,6);
Write(Obj);
End.
K&t qud: PASCAL

|. Ham Concat(St1,St2,St3...Stn)
Cho két qud 12 mOt chubi mGi dugc ghép tUr cac chubi Stl, St2, St3,..., Stn

theo th(f tU truy€n vio ham. K&t qud nay giOng nhu phép cOng chuOi.



m. Ham Pos(Obj,St)
Cho két qud 1a mot vj tri dau tién cla Obj trong chubi St. NEéu khong tim thdy
thi ham trd vé két qua 12 0.
Var St, Obj: String[20];
Begin
St := ‘TURBO PASCAL 7.0’;
Obj := ‘PASCAL’:
Write(Pos(Obj, St));
End.
Két qua: 7

2.2. Truy xudt tung ky tu trong chuoi

Ta c6 thé truy xudt tUng ky tu trong chubi thong qua tén bi€n, né tuong tu
nhu viéc truy xudt mOt mang, di nhién ki€u cla ting ky tu trong chudi 1a
Char. Gia sU ta c6 bi€n St 1a bi€n kiéu string thi St[i] (i 12 mOt sO nguyén thod
1 <=1 <= length(St)) 1a ky tu' th(ri cla chuOi.

Dudi day 1a chuong trinh cho nhap vao mOt s nhi phan, in ra két qua 1a
sO thap phan tuong Ung, st dung vi€c truy xudt cdc ky tu trong chuli nhi
phan Bin. HamMu 12 ham mii a" (xin xem céch thi€t k€ & chuong unit).

Var Bin: String[20];
Dec, i: Integer;
Begin
Write(* Nhdp mOt sO nhj phan: *); Readln(Bin);
Dec :=0;
Fori:=1 to length(Bin) do
If Bin[i] = ‘1’ Then



Dec := Dec + HamMu( 2, length(Bin)-1 );
Write(‘SO nhi phan vira nhdp c6 gi4 tri 1a: ° , Dec);
Readln;

End.
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