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Pa nang, 06/2012

TUYEN BO BAN QUYEN:
Tai li€u nay thubc loai sach gido trinh nén cdc ngudn thdng tin c6 th€ dugc phép
diing nguyén ban hodc trich diing cho cdc muc dich vé& dao tao va tham khao.

Moi muc dich khic mang tinh 1€ch lac hodc st dung v&i muc dich kinh doanh thi€u

lanh manh sé& bi nghiém cam.
MA TAI LIEU: MHI5



LOI GIOI THIEU

Gido Trinh Lap trinh cin ban Pascal dugc bién soan nham dip Ung yéu cau
hoc tap cla hoc sinh, sinh vién budc dau lam quen v&i cong viéc 1ap trinh, dOng
thOi gidp cho sinh vién c6 mOt tai 1i€u hoc tap, rén luy€n tOt khd ning 1ap trinh, tao
nén tang ving chac cho cic mdn hoc ti€p theo .

Gido trinh khéng chi phit hop cho ngudi m&i bat ddu ma con phit hgp cho
nh{ing ngU0i can tham khdo. NOi dung cUa gido trinh dugc chia thanh 6 chuong:

Chuong 1: Lam quen ngoén ng(r [@p trinh
Chuong 2: Cdc thanh phdn trong ngon ng(r [8p trinh
Chuong 3: Cdc cu triic diéu khién
Chuong 4: Ham va thu tuc
Chuong 5: DU liéu ki€u tdp hop, mang va ban ghi
Chuong 6: DU liéu ki€ chuOi
Khi bién soan, ching t6i da tham khdo céc gido trinh va tai liéu gidng day mon
hoc nay cla mOt sO trudng Cao dang, Pai hoc d€ gido trinh vira dat yéu cau vé
ndi dung vUa thich hgp v6i d6i tugng 1a sinh vién cla cic trudng Cao dang Nghé.
Chiing t6i hy vong s&m nhan dugc nhiing y ki€n déng gép, phé binh cla ban
doc vé ndi dung, chat Iuong va hinh thlc trinh bay d€ gido trinh nay ngay mOt hoan
thi€n hon.

Pa Nang, ngay.....thdng.... ndm...
Tham gia bién soan
1. Chu bién Vé Thi Ngoc Tii
2. Thanh vién Tran Thi Ha Khué

3. Thanh vién Pang Quy Linh



LOTGIOTTHIEU. ...t



MON HOC LAP TRINH CAN BAN

Ma s cla mén hoc: MH15
Vi tri, y nghia, vai tro mén hoc/mé dun:

- Vi trf: Mon hoc dugc bo tri sau khi sinh vién hoc xong cdc mon hoc chung,
cdc mon hOc tin dai cuOng, tin van phong.

- Tinh chat : La mén hoc 1y thuyé&t co sG nghé bat budc.
Muc tiéu clla mén hoc/mo dun:
- Trinh bay dudc khéi niém vé 1ap mdy tinh;
- M6 ta dugc ngdn ng(r 1ap trinh: cd phdp, cong dung cla cdc ciu 1énh;
- Phan tich duQc chuong trinh: xdc dinh nhi€m vU chuOng trinh;
- Thuc hién dugc cic thao tdc trong moi truOng phat tri€n phdn mém: bién
té,p chuong trinh, st dung céc cong cu, di€u khi€n, thuc don 1énh trg gitdp, g6
r0i, bay 10i,v.v.;
- Viét chuong trinh va thuc hién chuong trinh trong mdy tinh.
- BO tri 1am viéc khoa hoc ddm bdo an toan cho ngU0i va phuong tién hoc
tap.

Ma bai Tén chuong Loai Dia Thoi luong
muc/bai bai diém | Téng Ly Thuc | Kiém
day s6 | thuyét | hanh tra
MHI15- | Lam quen ngdn nglt | Ly Léphoc |5 5 0
01 1ap trinh thuyét
MHI15- | Céc thanh phan co Tich Phong 15 5 9 1
02 ban trong ngén nglr | hgp thuc
1ap trinh hanh
MHI15- | Cic cdu tric di€u Tich Phong 25 10 14 1
03 khién hap thuc
hanh
MH15- | Ham va thu tuc Tich Phong 25 10 14 1
04 hgp thuc
hanh
MHI15- | D(liéu ki€u tap Tich Phong 30 10 19 1
05 hop, mang vaban | hgp thuc
ghi hanh
MHI15- | D{rliéu ki€u chubi | Tich Phong 20 5 14 1
06 hgp thuc
hanh




YEU CAU VE PANH GIA HOAN THANH MON HOC/MO PUN

- Vékién thlrc: Pugc danh gid qua bai ki€m tra vi€t, trac nghiém dat dugc
céc yéu cau sau:

- Van dung quy tac ct phap cla ngdn nglt, cac hoat dOng vao/ra, tudn tu va
tuy€n tinh.

- Xd4c dinh cdc diéu khién dp dung cho viéc nhép d{f li€u ddm bdo chinh xic,
c6 chu trinh xU' 1y d{ liéu.

- MO ta chUc niing va vi€t chuong trinh logic (pseudo code) cUa tUng md dun
x(r 1y clia hé thOng.

- Van dung cic phuong phdp 1dp di€u kién trudc hodc sau, ddm bdo di€u
ki€n két thic cUa vong 1ap.

- VEkY ning: Panh gid k¥ ning thuc hanh cUa sinh vién trong bai thuc hanh
Lap trinh cin ban dat dugc céc yéu cau sau:

- Xdc dinh mdi truOng hoat dOng cla hé thOng (cic di€u khién, cong cu, cac
thanh phan, tap hgp dr liéu, nhap dit liéu, in két qua ...)

- Chu thich cho tUng doan xU 1y cUa chuOng trinh.

- V& thdi d0: Panh gid tinh tu gidc, tinh ky ludt, tham gia day dU thGi lugng
mon hoc, can than, ti mi, chinh x4c trong cong viéc.



CHUONG 1:

Tén chuong: LAM QUEN NGON NGU LAP TRINH
Mai chuong:MH15-01
Muc tiéu:
- Trinh bay dugc c4c khdi ni€m vé 1ap trinh;
- Trinh bay dugc lich s{ phat tri€n, Ung dung cla ngdn nglf 1ap trinh;
- Lam quen mdi truOng phit tri€n phdn mém;
- SUrdung dugc hé thOng trg gitp tU help file.
- Thuc hién cdc thao tdc an toan v3i may tinh.

NOi dung:
1.1. KHAI NIEM CO BAN VE LAP TRINH

Lap trinh 13 st dung cdu tric d{ li€u va cdc ciu 1&nh cla ngdn nglr 1ap
trinh cuU thé d€ m6 ta d{r 1iéu va dién dat cdc thao tac cUa thudt toan.

Nh(rng ngon ng(t 1ap trinh (programming language) dau tién trén mdy tinh
dién t 1a ngdn nglt mdy (machine language), t6 hgp cla cdc con sO hé nhi
phan, hay céc bit (binary digit) 0 va 1. Ngoén ng(t may phu thuOc vao hoan toan
ki€n tric phan clng cla mdy tinh va cdc quy UGc khat khe cUa nha ché tao.
DE gidi cdc bai toan, nhiing ngudi 1ap trinh phdi s& dung mbt tap hop cic
1énh di€u khi€n rat sO cdp ma mOi 1€nh 12 t6 hop cic bit nhj phan nén gdp rat
nhi€u khé khiin, mét nhoc, rat dé gdp phai sai s6t, nhung rat khé stra 10i.

TU nhing nim 1950, d€ gidm nhe vi€c 1ap trinh, ngudi ta dua vao ky
thuat chuong trinh con (sub-program hay sub-routine) va x4y dung cic thu
vién chuong trinh (library) d€ khi can thi goi dé€n hodc dung 1ai cdc doan
chuong trinh di viét.

Nhu thé, ching ta nhan thdy & vao giai doan sO khai ban ddu cla mdy
tinh di€n tl, viéc s dung mdy tinh 12 rat khé khin, vi ngdn ng{t 1ap trinh 13
phuong ti€n giao ti€p 1ai qua phlc tap d6i vdi ngudi s dung. Ngudi sU
dung mdy tinh vao giai doan nay chi 1a c4c chuyén gia vé tin hoc. NhU thé,
Ung dung cUla mdy tinh di€n t& van con rat han ché.

12. LICH SU PHAT TRIEN VA UNG DUNG CUA
NGON NGU LAP TRINH PASCAL



Viao dau nhitng nim 1970 do nhu cdu hoc tap cUa sinh vién, gido su
Niklaus Writh - TruOng DPai Hoc Ky Thuat Zurich - Thuy Si da sdng tdc mOt
ngdn ng(r 1ap trinh cap cao cho cong tdc gidng day sinh vién. Ngon nglr dugc
dat tén 1la PASCAL d€ tudng nhG dén nha todn hoc ngudi Phip Blaise
Pascal.Pascal 12 mOt ngoén ng(r 1ap trinh c6 cdu tric th€ hi€n trén 3 phuong
dién.

- V& mat dir liéu: Ngoai cic ki€u d{r li€u don gidn con c6 cac ki€u dF
liéu c6 cdu tric. Ta c6 thé xay dung cac ki€u d{t liéu phlc tap tU cac
kiu d{r liéu da co.

- V& mat cau 1énh: TU c4c ciu 1€nh don gidn va 1énh c6 cdu tric ta c6
th€ xay dung cic cAu 1énh hgp thanh.

- V& mat chuong trinh: MOt chuong trinh c¢6 th€ chia 1am nhi€u chuong

trinh con
FORTRAN (55)
LISP (58)
COBOL (60)
ALP (62)

ALGOL 60 (63)

¢ SIMULA (66)
ALGOL 68 (69)  C (69) \'

PASCAL (71) SNOBOLA4 (71) SMALLTALK (71)
l PROLOG (72)
v
ADA (75) / SCHEME (75)
FP (78)
\ 4
SMALLTALK (80)
COMMON LISP (81)
v
ADA (83)
v
C++ (86)
ADA 9X (90) EIFFEL (90)
JAVA (95)

Cho d€n nay c6 hang trim ngon ng(t 18p trinh dugc dé xudt nhung trén
thuc t€ chi c6 mOt sO it ngdn nglt dugc st dung rOng rdi. Ngoai cich phan
loai theo hdc nhU di néi & trén, ngUdi ta con phan loai ngdn nglt 1ap trinh
theo phuong thlc (paradgm), theo mUc d6 quan trong, theo thé hé, ...



C4ch phan loai theo mUc hay bac 12 dua trén mUc dO trUu tugng so vOi
cic y€u t0 phan clng, chang han nhu [énh (instruction) va cdp phdt bd nhd
(memory allocation) dudi day:

Muc Lénh SU dung b nh& Vidu

Théap Lénh mdy don Truy cap va cap phét truc | HOp nglr
gian ti€p

Cao Bi€u thic va di€éu | Truy cdp va cdp phat nhG | C, Pascal, Ada

kién tuong minh | céc phép gan
Rétcao |Mady trttu twgng | Truy cdp an va tu dOng Prolog, Miranda
cap phat

13. LAM QUEN VOI MOI TRUONG PHAT TRIEN
PHAN MEM

14. KHOIDPONG CHUONG TRINH PASCAL

Né€u mdy tinh ching ta di cai dat Turbo Pascal trén dia, ta c6 thé khdi
dOng ching nhu sau (N€u may tinh chua c6, ching ta phdi cai dat Turbo
Pascal sau d6 m&i thuc thi dugc)

- TU MS-DOS: Pam bdo rang thu muc hién hanh ding vi trf cai dat
(hodc diing 1énh PATH) Turbo Pascal. Ta danh vio TURBO r0i Enter.

- TU Windows: Ta nén gid lap MS-DOS Mode cho tap tin TURBO.EXE
hodc Shortcut cUa né, n€u khong moi khi ta thuc thi TURBO PASCAL
chuong trinh sé€ thodt khdi Windows, trd v&€ MS-DOS. Sau khi thoat
Turbo Pascal ta phdi ddnh 1énh EXIT d€ khGi dOng lai Windows. Céch
gid Iap nhu sau:

Nhap chudt phai 1én tap tin TURBO.EXE hodc Shortcut cUa né,
chon Properties.
Chon thé Program va danh check nhU hinh sau.



Turbo_exe Properhies 7| % |

Generannt I Memnr_l,ll Su:reenl bigc: I

ITurI:u:u FPascal

Crnd Jine; IE:HBF‘HEINHTUHED.EKE

i IE:HBF‘HBIN

Bt e |

Shartet ke IN:::ne

Eimi I =1
Click vao day va chon

V nhu hinh dudi

Thiz program iz conhdured ta run in

Advanced button for configuration opfionE.
Advanced... Change |zoh... |

] I Cancel | Apply |

(Close on exit

Advanced Program Settings EE

name: C:ABEPSBIMSTURED.PIF
revent bMS-005-bazed programs from detecting ‘windows

uggezt MS-D05 mode az neceszary

e Befare enterng SRS mode

e e e = s = e e e

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

File Edit Search Bun Compile Debug Tools Options Window Help

Fi Help F2 Save

F3 Open A1t+F? Compile F? Make Alt+F18 Local menu
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1.5. CAC THAO TAC SU DUNG TREN TURBO
PASCAL

Khi ta mudn tao m&i hodac m& moOt tap tin di c6 trén dia ta dung phim
F3. Sau dé dua vao tén va vi trf cUa tap tin. Néu tap tin di tOn tai thi Turbo

Pascal m@ nOi dung 1&n cho ta xem, n€u tén tap tin chua cé thi Turbo Pascal
tao mOt tap tin m&i (v&i tén ma ta da chi dinh).

Khi mudn luru 1ai tap tin ta dung phim F2. Trudc khi thoat khdi chuong

trinh, ta nén 1Uu tap tin 1ai, néu chua Iuu chuong trinh s€ hdi ta c6 1Uu tap tin
lai hay khong. N&u ta chon Yes (&n phim Y) thi chuong trinh s& lutu 1ai, chon

No (an phim N)chuong trinh sé khong 1uu.
MOt sO phim thong dung clla TURBO PASCAL 7.0

tﬁ:;‘g Tén phim Dién giai
o Enter Pua con tré xudng dong.
0 Up Dua con trd 1én 1 dong.
I Down Dua con tré xubng 1 dong.
0 Left Pua con trd qua trdi mOt ky tU.
0 Right Pua con trd qua phdi mOt ky tu.
Home Home Pua con tro vé dau dong.
End End Dua con tré vé culi dong.
Pg Up Page Up Lén mOt trang man hinh.
Dl(:ﬁ/n gaz)%;n XuOng mOt trang man hinh.
Del Delete Xoa ky tu'tai vi tri con tro.
[IBack BackSpace Xoi ky tu trudc con tro.
Insert Insert Thay d0i ch€ d0 viét xen hay viét chOng.
F1 F1 GOi chuong trinh gitip d6.
F2 F2 Luu tap tin l1ai.
F3 F3 Tao mGi hodc m& tap tin.
F4 F4 Ech thi chuong trinh d€n dong ch(ra con
F5 F5 Phéng 16n clra s6.
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F6 F6 Chuyén d0i cic clra s0.

BT B7 CAhay tung dong 1€nh (ham xem nhu' mot
1€nh).

F8 F8 Chay tUng dong 1énh don.

F9 F9 Ki€m tra 10i chuong trinh.

T6 Alt . F9 Bién dich chuong trinh

h(_)'p + H g M

6 Ctrl , FO Chay chuOng trinh

hop + ay g .

T6 Ctrl . N Thém 1 dong trudc con trd

hop + g .

T6 Ctrl, Y Xo4a mOt dong tai con trd

hop + e g lc .

T6 Ctl, K., s s

hop B Panh dau dau khoi.

T6 Ctul, K., o maea

hop K Panh dau cuOi khoOi.

T6 Ctul, K., N

hop C Sao chép khoOi.

T6 Ctrl . K, . o

hop v Di chuyén khoi.

T6 Ctl, K., e

hop Y Xoa khoi.

Trong Borland Pascal céc thao tic khOi don gidn va dé hon nhu sau:
+ P4nh dau khoi: SHIFT + (phim miii tén)
+ Copy khOi vao clipboard: CTRL+ Ins (phim Insert)

+ Dén khOi (dd copy vao clipboard) vao vi trf m&i: SHIFT+ Ins

T6 Ctrl, K, Ghi khOi 1én dia thanh mOt tap tin (ndi dung
hop \\Y cUa tap tin 12 khOi di chon).

T6 Ctrl, K., Xen n0i dung mOt tap tin (tU dia) vao sau vi
hop R trf con tr0.

TS Cul , K., g n i e

hop H Tat/MO danh dau khoi.

TS o ko -
hop Ctrl , F4 Ki€m tra gia tr] bién khi chay chuOng trinh.
TG Alt, X Tho4t khdi chuong trinh.

12




hop

1.6. CHUONG TRINH MAU

1.7 Cau tric co ban:

Chuong trinh Pascal dOn gidn nhat phai c6 hai tU khéa Begin va End nhu
sau:

Begin
End.

Chuong trinh trén tuy khong lam gi khi chay (an Ctrl - F9) nhung 13 mot
chuong trinh hgp 1€ do hdi dU di€u kién can thi€t 14 c6 hai tU khéa Begin va
End.

Trong chuong trinh c6 th€ cé nhi€u khOi 1€nh, tlc cé th€ c6b
nhi€u cap tU khéa Begin va End.

1.8. Phuong phap khai bao va td chiic c@u tric mot
chuong trinh Pascal:

Viéc dat cic phan khai bdo va soan thdo chuong trinh theo th(f tU' nhu sau:
Program ProgName;

Uses UnitNamel, UnitName?2, UnitNameN;

Label LabelNamel, LabelName2, LabelNameN;

Const Constl =n, Const2 = m, ConstN =k;

Type Typel = AnyType;

Var Varl, Var2, VarN : Type;

Begin

{céc 1énh cUa chuOng trinh}

End.

Vi du: mOt céch khai bdo tén chuOng trinh:
Program TimUSCLN;

Begin

End.

- Uses: TU khod nay diung d€ khai bdo viéc sU dung Unit (thu vi€n) cho
chuong trinh. Thu' vién 1a tap hgp cdc ham, thU tuc do ngdn nglr Pascal cung
cap keém theo hoac ciing c6 th€ do ngudi 1ap trinh tao ra d€ s dung. Ta khai
bdo thu vién thong qua tén cUa thu vién, va trong chuong trinh d6 ta s€ ¢ thé
st dung céc thU tuc hoac cdc ham c6 trong thu vién d6. Céc thu vién chudn

13



cla ngdn nglr Pascal gﬁm: CRT, DOS, GRAPH, GRAPH3, OVERLAY,
PRINTER, SYSTEM va TURBO3. Trong d6, thuvién SYSTEM mac dinh
dugc chuy€n vao chudng trinh ma ta khong can phai khai bdo. Vi du mot
céach khai béo thu vién:

Uses CRT, GRAPH;

- Label: Dung d€ khai bdo cdc nhin cho chuong trinh. Nhin 1 céc tén
dung d€ danh dau trong chuong trinh d€ 1énh GOTO nhdy dén ding vi tri d6.
Viéc st dung 1énh GOTO dugc dé cap G bai sau. Vi du mOt cach khai bio
nhan:

Label TH1, N2;

- Const: TU khéa nay ding d€ khai bao cdc hang sO sUf dung trong chudng
trinh, khi bdo hang s6 13 viéc c6 dinh mOt vai gi4 tri ndo d6 trong chuong trinh
thong qua t€n hang, vi du cach khai bdo hang:

Const k =5, Max =500, Ten = ‘Nam’;

- Type: tU khéa dung d€ khai bao cic ki€u hang d{ li€u sU dung
cho chuong trinh. V@i tUr khéa nay, ta ¢6 thé tu tao riéng cho minh nhiing
ki€u dit liéu riéng dua trén cdc ki€u dit liéu chudn d€ tién s dung trong
vi€c 1ap trinh. Céc khéi niém vé dit 1iéu chudn va phuong phép tao ki€u dr
liéu tu tao s€ dugc gibi thi€u & cic phan sau. Vi du mOt cich d€ khai bdo
mOt ki€u d{t liéu tu tao:

Type Day = Array [1..7] of String[8];

- Var: TU kho4 ding d€ khai bdo cic bi€n s& dugc si dung trong chudng
trinh. Bi€n s0 1a cdc gid tri c6 thé thay d6i dugc trong sult qua trinh chay cla
chuong trinh. Khédi ni€m v€ bi€n sO rat quan trong trong vi€c 1ap trinh (khai
niém nay dudgc trinh bay kY 4 bai sau). MOt vi du vé céch khai bdo bién:

Var HoDem, Ten : String;
N : Integer;

Ghi chu:
- Th( tu c4c khai bdo trén 1a di€u bat budc, ta phdi nam th( tU nay cho dit

mOt sO khai ni€ém ta chUa dugc biét.
14



- Trong chuOng trinh Pascal, dé€ tao 10i chi thich, ta st dung cap dau {.

hoac (*...*) 16ng cédc ciu chi thich vio bén trong né.

- Trén mOt dong c6 th€ viét mOt hoac nhi€u cau 1énh.

1.9. Céc vi du don gidn lam quen v@i ngon ngir Pascal:

Vidu 1:
Program GioiThieu;
Begin
Writeln (¢ Truong Cao dang Nghe Da Nang’);
Write (¢ 99 T Hi€én Thanh “);
End.
D€ xem chuong trinh trén, ta chay bang Ctrl - F9 va xem 1ai bang Alt - F5.

Vidu 2:

Program DonXinPhep;
Uses CRT;
Begin

ClrScr;

Writeln( ¢ sfeskeosie sk sk sk sk sk sfe sk st sk st sk sk sk st seostoskeoste stk sioskokoskeskokokeskesk 0 )’
Writeln ( ¢ * Cong hoa Xa hoi Chu nghia Viet Nam * ©);
Writeln ( ¢ * Doc Lap - Tu Do - Hanh Phuc *);
Writeln (**  DON XIN PHEP NGHI HOC )
Writeln( ¢ sfeskosteoske sk s sk sk sk sk sk sk st sk stk sk stk sk sk skotoske sk skokoske sk skokoskesk 0 ),
Writeln ( °... ©);

Readln;
End.

Vidu 3:
Program TinhTong;
Uses CRT;
Begin
ClIrScr;
Write (“30+40+15="°30+40+15);
Readln;
End.
K&t qud: M4y thuc hién phép tinh va hi€n thi 30 + 40 + 15 = 85

1.10. BAI TAP

1. Khdi dong Turbo Pascal.
2. Nhap vao doan chuong trinh sau:
Uses Crt;

2
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Begin

Writeln(‘>X<>l<>l<>!<>!<>X<>X<>l<>k************************************************
&3k
);

Writeln(‘* TRUONG CAO DANG NGHE DA NANG *’);
Writeln(** Xin chao ban ! *);

Writeln(‘>l<********************************************************

s
Readln;

End.

3. Dich va chay chuOng trinh trén.

4. Luu chuong trinh vao dia v6i tén BAI1.PAS.

5. Thoat khdi Pascal.

6. Khdi dOng 1ai Turbo Pascal.

7. M& file BAI1.PAS.

8. Chen thém vao dong: CLRSCR; vao sau dong BEGIN

9. Dich va chay th(f chuOng trinh.

10. Luu chuOng trinh vao dia.

11. Tho4t khOi Pascal.

16



CHUONG 2:

Tén chuong : Cac thanh phan co ban
Ma chuong: MH15-02
Muc tiéu:
- Trinh bay va s dung dudgc hé thOng ki hi€u va tir khoa.
- M6 ta duoc cac ki€u dir liéu.
- Trinh bay dugc va van dung dudc cic loai bi€n, hang bi€u thlc cho
tUng chuong trinh cU thé;
- So sanh dugc cdc 1€nh, khoi 1énh;
- Thuc hién dugc viéc chay chuong trinh.
- Thuc hién céc thao tdc an toan vOi mdy tinh.
NOi dung :

2.1. Hé thong tu khéa va ki hiéu duoc dung trong ngon
ngr 1ap trinh

Cic tr khod 1a céc tU ding d€ khai bdo, dat tén cho d6i tuQng trong
Pascal, khi ta dat tén cho d0i tuong nao d6, khong dugc dat trung tén vGi cic
tU khod.

Bang tU khod trong ngdn nglt Pascal gdm:

and, array, asm, begin, case, const, constructor, destructor, div, do, downto,
else, end, file, for, function, goto, if, implementation, in, inline, interface, label,
mod, nil, not, object, of, or, packed, procedure, program, record, repeat, set, shl,
shr, string, then, to, type, unit, until, uses, var, while, with, xor.

Turbo Pascal khong phin biét ky tu thuOng hodc hoa. Vi du, cédc cich
viét sau c6 y nghia nhU nhau: Begin, BEGIN, begin, be GIN, bEGIN,...
2.2. Céc kiéu dir liéu co ban.

2.3. Cac kiéu duliéu dang s6’
2.4. Kiéu sO nguyén: (integer)

MOt gid tri ki€u sO nguyén 132 mOt phan t cUa tap sO nguyén ma c6 thé
bi€u di€n trén may, nghia 1a n6 12 mOt tap nhd cla cic sO nguyén ch( khong
phai 1a tdt cd moi sO nguyén. Ki€u s6 nguyén dugc dinh nghia vdi céc tlr
khéa sau:

TU KHOA PHAM VI
INTEGER -32768..32767
BYTE 0..255
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WORD 0..65535
SHORTINT -128..127
LONGINT -2147483648..2147483647

2.5. Kiéu s6 thuc: (Real)

Tuong tU nhu ki€u sO nguyén, ki€u sO thuc 12 tdp hop cic sO thuc cé
th€ bi€u dién dugc trong may va dugdc may dinh nghia san vGi tU khéa Real.

TU KHOA PHAM VI

REAL 2.9x10%..1.7x10%*
SINGLE 1.5E-39..1.7E+38
DOUBLE 5.0E-324..1.7E+308
EXTENDED 1.9E-4951..1.1E+4932
Luu y:
+ Dang viét thdp phéan binh thuong nhu:
3.14 3.0 -24.567 -0.0089
+ Dang viét cé phan mii nhu:

GOm 2 phan, phan dinh tri va phan mi viét sau chit E d€ bi€u dién co
s0 10.
5678.12345 = 5.67812345*10°
Sé duogc viét l1ai cho may tinh la:
5.67812345E+03

|

Phan dinh tri Phdn mii

2.6.  Kiéu char, logic, string
2.1.1.1. Kiéu Char:
Dung d€ bi€u dién cdc gid trj 1a cdc ky tu thube bang chir cdi: ‘A’, ‘b,
‘X’,... cdc con sO: 0..9 hodc cic ky tu dac biét : ‘I, ‘@, ‘#, ‘S, ‘%, ‘&,
o

D& bi€u dién thong tin, ta cdn phdi sap x€p céac ky tu theo mOt chudn
nao dé va moi cach sdp x€p dé goi 1a badng ma, thong dung nhat 12 bang ma
ASCII (American Standard Code for Information Interchange). Bang ma
ASCII ¢6 256 ky tu dugc ddnh ma sO tUr 0..255, mOi ky tu c6 mOt ma sO nhat
dinh, vi du : ky tU ‘A’ c¢6 mi sO 1a 65, ‘a’ ¢c6 ma sO 1a 97 trong bang ma
ASCIIL,.v.v.

P& hién thi bAng ma ASCII, chay chuong trinh sau:

Program ASCI I_Table;
Uses CRT;

18



Var 1: Integer;
Begin
ClrScr;
For 1:=0to 255 do
Write(I,” =", CHR(1),” °);
Readln;
End.

2.7. Kiéu Logic

Ki€u logic 1a ki€u bi€u dién hai trang thdi 13 ding (True) hodc sai
(False). TU khoa d€ khai bo cho ki€u logic 1A BOOLEAN.

Vidu:
Var Co : Boolean;
Co :=True;
2.8. Kiéu String (chudi ky tw):

String 13 ki€u d{r 1iéu ch(ra céc gid tri 12 nhém cdc ky tu hodc chi mOt ky
tU, k€ cd chuOi rong. PO dai tOi da clla mOt bi€n ki€u String 1a 255, tlc 14 nd
c6 thé chra t6i da mOt day gOm 255 ky tu.

Cu phdp khai bdo: (1) Var Bi€n_1, Bién_2, Bi€n_n: String;

Hoac (2) Var Bién_1, Bién_2, Bién_n: String [30];

Ciach khai bdo (1) s€ cho phép bi€n HoTen nhan t0i da 255 ky tu. Cich
(2) cho phép bi€n HoTen nhan tdi da 30 ky tu.

2.9. Hang, bi€n, ham, cac phép toan va bi€u thirc
2.10. Hang:

Khéi niém : 12 dai luong c6 gia tri khong d6i trong subt chuong trinh. C6
cdc loai hang sO (nguyén va thuc), hang ky tu, hang Boolean.

Trong chuOng trinh, hang dugc khai bdo bang cich dat tén cic hang vao
phan khai bdo hang sau tU khéa Const nhU sau:

CONST ;
TEN_HANG= GIA_TRI_CUA_HANG;
Vidu:
Const
A=35;
B = True;
C - VSI;
(Ta nén s& dung tén hdng dudi dang g0i nhG nham ré rang khi can
sta)
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- C6 hai phuong phdp s dung hang :

+ Gdn tryc ti€p gia tri hang.Vi du: DT := R * R * 3.14; ChuVi := D *
3.14;

+ Pat cho hang mOt tén goi va trong qud trinh soan chuong trinh ta
dung tén g0i thay cho viéc dung truc ti€p gia tri d6. Vi du: ChuVi := D * Pi;
trong d6, Pi 1a mOt hang s6 chudn cla Pascal (tUc 1a ta ¢ th€ ding ma khong
can khai bdo va gén gi4 tri).

2.11. Bién (Variable)

- La dai lugng ma gid tri cUa né c6 thé thay dbi trong qud trinh thuc hién
chuong

trinh. Bi€n dugc khai bdo bang tU khod VAR.
- Bi€n 1a tén cUa mOt viing bd nh& 1uu trlr dit liéu.
- Bi€n dugc truy xudt trong chuong trinh thong qua tén bi€n.

- Bién 12 mOt cdu truc ghi nho d{t liéu vi vay phai dugc quy dinh theo
mOt ki€u dr liéu nao d6, vi du ki€u Integer, Byte, Char,...

VAR ) : )
TEN_BIEN : KIEU_DU_LIEU_CUA_BIEN;
Vi du:

Var

A : Real;

B, C : Integer;

TEN : String [20];

X : Boolean;

Chon : Char;

2.12. Biéu thirc

Bi€u thirc 12 mOt cong thirc tinh todn bao gOm cdc phép todn, hang,
bi€n, ham, cdc dau ngodc.

Vidu: 5+ A * SQRT(B) / SIN(X)

Khi tinh gid tri cQa bi€u thitc, ludn tudn theo th( tu Uu tién nhu sau:

D&au ngoac (,) Biéu thlc trong ddu ngodc dugc Uu
tién trudc

Not, - (D@u trtr) | C4c phép todn mOt todn hang

* [, DIV, MOD, | Céc phép tinh loai nhin cing mUc Uu
AND tién

+, -, OR, XOR Céc phép tinh loai cOng mUc Uu tién
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=, <>, <=, >=, >, <, | Céc phép tinh quan hé cliing mUc uu
IN tién

Va luén tudn theo qui tac sau:

. Céc phép todn nao c6 th( tu Uu tién cao hon s€ dugc tinh truGc
i Né€u cic phép toan c6 cling Uu tién s& dugc tinh tU trdi sang phdi
. Phan trong ngodc s& dugc tinh trudc

. Ki€u cUa bi€u thic 12 ki€u cla két qUa sau cling

2.13. Céc 1énh, khoi 1énh

Sau phan khai bao d{f liéu 12 phan 1&énh cla chuOng trinh. Phdn nay xéc
dinh cdc cong vi€éc ma chuong trinh phdi thuc hién xu ly cdc dF liéu da dugc
khai bdo. Cau 1énh dudc chia thanh hai loai:

- Cau lénh don gian:
+Lénh gin (:=)
+ Lénh Nhap - Xudt (READ, READLN, WRITE, WRITELN).
+ Goi thu tuc.
+ Lénh nhdy (GOTO).
- Cau lénh co cdu tric:
+ Lénh ghép (BEGIN... END)
+ Lénh lua chon (IF... ELSE, CASE... OF)
+ Lénh 1ap (FOR, REPEAT... UNTIL, WHILE... DO)
+ Lénh WITH.

2.14. Khéi lénh

La mOt nhém ciu 1énh don gidn dugc dat gilta 2 ch(r Begin va End sé
tao nén cau 1énh hop thanh hay 1énh ghép vGi mau vié€t nhU sau:

BEGIN
CAU LENH 1;
CAU LENH 2;

CAU LENH N;
END;

2.15. Lénh gan
Muc dich cUa 1énh niay nham gén cho bi€n mot gid tri sao cho phit hgp
vGi ki€u khai bédo cUa bién trudc d6
Céach gan nhu sau:

TEN_BIEN := BIEU THUC;
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Vidu:

c:="A"
1:=(20+5) * 2 Mod 4;
x: =0.5;
2.16. Lénh nhap
CACH VIET Y NGHIA

READ(X1,X2,...,.XN); Nhap dit1iéu tr ban phim viao cdc bi€n
X1,X2,...Xn.

READLN(X1,X2,...,XN); Nhap dit1iéu tr ban phim viao cdc bi€n
X1,X2,...Xn nhung khi nhap xong, con trd xulng
dong.

READLN; DUng chuong trinh, dgi phim Enter dé€ ti€p tuc.

ASSIGN(F,TEN_FILE); MG File F trén dia c6 tén 1a Tén_File

RESET(F); Chudn bj doc.

READ(F,X1,X2,...,.XN); DPoc céc gid tri c6 ghi tén File F ra cdc bi€n
X1,X2,...,.Xn.

CH:=READ KEY; DPoc mOt ky tU tU ban phim vao bi€n ky tu CH

KEYPRESSED MOt ham c6 gid tri 138 TRUE n€u c6 mOt phim
dugc bam va FALSE néu ngugc 1ai.

Chi ¥: Bi€n F can khai b4o trudc & phdan trén bdi 1énh:
VAR
F : TEXT;

Vidu:

Program Vidul;
Var
1,] : Integer;
Begin
Read(i,));
Writeln(i,));
End.
v Cha §:

- C4c bié€n trong thU tuc Readln phdi thulc ki€u nguyén, thuc, ky tU hodc
chu0i ky tu. Do d6, ta khong th€ nap tU ban phim gid tri True hodc False cic
bi€n ki€u Boolean.

- D{I liéu nhap vao phdi tuong Ung v&i ki€u di khai bdo. Phai dn phim
Enter d€ thuc hi€n 1énh nhdp sau khi g6 xong gid tri can nhap.

v Cau héi kiém tra:
Cau héi 1: VGi a, b 12 hai bi€n nguyén, x 13 bi€n thuc. Xét doan chuong trinh
sau:
Readln(a, b);
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Readln(x);

Né€u ta gb cdc phim: 2 24 6.5 14 <Enter> thi két qua thé& nao?

=>K&t qud: a nhan gi4 tri 2, bnhan gid tri 24. Cac ky tuU con 1ai bi bd qua va
khong dugc xét trong thU tuc Readln(x) ti€p theo. NhU vay, may dUng lai &
cAu 1€nh ReadlIn(x) d€ chd nhap s0 1iéu cho bién x.

Cau hi 2: Gid s ta da khai bdo: Var sl, s2, s3 : String[5];

Xét cau 1énh: ReadlIn(sl, s2, s3);

Né€u ta khong nhdp ky tu ma chi an <Enter> thi gid tri cUa 3 bi€n s1, s2, s3 1a
gi?

Dép 4n: cd 3 bi€n sl, s2, s3 déu 1a chubi rOng.

2.17. Lénh xuat

CACH VIET Y NGHIA

WRITE(X1,X2,..,.XN); Vi€t gid tri cUa cac bi€én X1, X2, ... ra man hinh.
WRITELN(X1, T4c dung nhu trén nhung khi viét xong c6 xudng
X2,...,XN); dbng

WRITELN; XuOng mOt dong.

WRITELN(:N);

Viét gia tri cUa bi€n nguyén I vao n chO tinh tU bén
phdi sang bén trai. (dang viét c6 quy cdch)

WRITELN(R:N:M);

Viét gid tri cUa bi€n thuc R vao n chb valdy m sO
1é thap phan. (dang viét c6 quy cich)

WRITELN('ABC..F');

Vi€t ra nguyén vin chubi ABC..F

WRITELN(LST XL,...X | Viét gia tri cUa c4c bi€n ra mdy in. Tru@c d6, trong
N); chuong trinh phai c6 khai bdo: USES PRINTER;
ASSIGN(F,TEN_FILE); | M3 File F c6 tén 1a Tén_File

REWRITE(F); Chudn bj viét.

WRITE(F,X1,X2,...,.XN);

Ghi céc gia tri cUa cdc bi€n X1,X2,...Xn vao File F.

CLOSE(F);

Dong File F.

VAR
F : TEXT;

Chi y: Bi€n F can khai bdo trudc ¢ phan trén bdi 1€nh:

Vidu 1: Viét chuong trinh sau va xem két qua trén man hinh:

var a,b : Byte;
Begin
A:=2;
B:=4;

Write (¢ Day la ket qua phep nhan A voi B: ¢, a * b);

Writeln;
Writeln( ¢

Write (¢ —---m-mmme-

End.

K&t qua sau khi chay chuong trinh trén:
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Day la ket qua phep nhan A voi B: &
L A S

Vi du 2 (vé cdc dang viét khong quy cdch): Viét chuong trinh sau va xem
két qua thuc hién cdc 18nh xudt trén man hinh. TU dé rit ra nh@n xét gi?
Uses CRT;
Var

I :Integer; R :Real;

Ch : Char;

B : Boolean;
Begin

[:=123; R:=123.456; Ch:=‘A’; B :=2<5;

Writeln(1); {1}

Writeln( R); {2}

Writeln( 3.14); {3}

Writeln( 20 * 2.5); {4}

Writeln;

Writeln( Ch ); {5}

Writeln( B ); {6}

Writeln( #7 ); {7}
End.
Vidu 3 (Vi du vé cdc dang vi€t cé quy cdch): Viét chuong trinh sau va xem két
qua thuc hién cdc 18nh xudt trén man hinh. T dé riit ra nh@n xét gi?
Var

I : Integer;

R, Z : Real;

Ch : Char;

B : Boolean;
Begin

1:=123; R:=123.456; Ch :=‘A’; B :=2<5; Z :=543621.342;

Writeln(1:8); {1}

Writeln( -23564:8 ); {2}

Writeln( R:12:6); {3}

Writeln( 35.123456789:12:6 ); {4}

Writeln( R:12); {5}

Writeln( Ch:5); {6}

Writeln(‘ABC’:5); {7}

Writeln( B:7); {8}

Writeln( Z:1:2); {9}
End.
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2.18. Thuc thi chuong trinh, nhap dit liéu, nhén két qua

Vidu: Viét chuong trinh tinh dién tich S cUa hinh thang voi ddy dai a,

ddy ngan b, chiu cao h duoc nhp ttr ban phim.
Program DienTichHinhThang;
Uses CRT;
Var a, b, h, s: Real;
Begin
ClIrScr;
Write( “ Nhap gia tricuaa, b, h:*);
Readln(a, b, h);
S:=(+b)*h/2;
Write( ¢ Dien tich S = ¢,S:1:5);
Readln;
End.
Thue thi chuong trinh: Ctrl+F9
Ké&t qua chuong trinh:

Nhap gia tri cuaa, b, h : 53 4 <Enter >
Dien tich § = 16.00000
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2.19. BAI TAP

Cau 1. Viét chuong trinh Pascal d€ in ra man hinh nh{tng ciu ca dao sau:

Trong dam gi dep bang sen
L4 xanh bong trdng 1ai chen nhi vang
Nhi vang bong trang 14 xanh
Gan bun ma chang hdi tanh mii bin
Cau 2. Viét chuong trinh tinh canh huy€én cUa tam gidc vudng c6 2 canh 12 a
va b theo cong thUc pitago : c’= a’+ b’
Cau 3. Viét chuong trinh clla mOt tam gidc khi bi€t 3 canh a, b,c
Biét cong thUc tinh dién tich tam gidc : S=\/p*(p a)*(p b)*(p ¢

1
p=7 *(at+b+c)
Cau 4. Viét chuong trinh tinh gid tri cUa biu thic:
56 Alxt 1 |x 5|

Fx) sin(x?) arctg(|x 1|)

Cau 5. Viét chuong trinh nhap vao s6 gid, in ra man hinh sO phiit tuong Ung.
Vi du: 5 gig = 300 phiit.

Cau 6. Viét chuong trinh nhap vao sO met, in ra man hinh s dm, cm, mm
tuong Ung. Vi du: 5m=50dm=500cm=5000mm.

Cau 7. Vi€t chuong trinh tinh chu kY con 1ac don T=2M* \/% , v0i g 1a gia tOc
trong truOng 9,18m/s.
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CHUONG 3:

Tén chuong: Cic cau tric di€u khi€n
Ma chuong/ bai:MH15-03
Muc tiéu :

- Trinh bay dugc 1€nh c6 cau tric;

- Van dung dugc cic 1énh cdu tric: cdu tric 1ua chon, cdu tridc 1dp x4c
dinh va 1ap vo dinh;

- Van dung dugc céc 1énh bé vong lap.

- Thutc hién céc thao tic an toan vGi may tinh.
NOi dung :
3.1. Céclénh cau tric lua chon

32.  LénhIF
3.3. Dang khong day du

Ci phap : IF <bi€u thirc di€u kién> THEN <cong viéc>;
LuQgc do cii phdp :

Gidi thich: Khi gdp truGng hOp niy mdy ki€m tra <bi€u thlc di€u
ki€én>, n€u biéu thlc nay c6 gi tri TRUE (tUc 1a ding nhu di€u kién dat ra)
thi may thuc hi€én <cdng vi€c >, cic 1€nh lién sau <cong vi€c> khdng phu
thuQc vao bi€u thic diéu kién.

Vi du : Vi€t chuong trinh nhdp tU ban phim 2 sO nguyén a, b. Ki€m tra va cho
bi€t s6 nao 16n hon.

Var a, b,max : Integer;

Begin

Write(  Nhap so a: “);

Readln(a);

Write(  Nhap so b: ©);
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Readln(b);

max:=a;

If max < b then max:=b
Write( © So lon hon la ¢, max)
Readln;

End.

3.4. Dang day du
Ci phap :
IF <bi€u thitc di€u kién> THEN
<cong viéc 1 >
ELSE
<cong viéc 2>;

° Sai

bung

Luu dO cii phdp :

CVl CVv2

| |
v

Gidi thich : Khi gdp truOng hop niy mdy ki€m tra <bi€u thlc di€u
ki€én>, n€u biu thUc nay c6 gia tri TRUE (tlc 1 ding nhu di€u kién dat ra)
thi mdy thuc hién <cong vi€c 1> n€u ngudc 1ai, tlc <biu thlc di€u kién>
c6 gid tri FALSE thi mdy thuc hién <cong viéc 2> . C4c 1énh li€n sau <cong
vi€c 2> khong phu thudc vao bi€u thlc diéu kién.

Chii ¥: cAu 1énh trudc tUr khéa ELSE khong dugc c6 dau *;°. TruGng
hgp c6 cau 1€nh ghép dugc dat ké trudc ELSE thi tU khéa END truGc ELSE
khong dugc dat dau ;.

Vi du : Viét chuong trinh nhdp tU ban phim 2 sO nguyén a, b. Ki€m tra
va cho bi€t sO nao 16n hon.

Var a, b : Integer;
Begin
Write( * Nhap so a: ©);
Readln(a);
Write( ‘ Nhap so b: “);
Readln(b);
If a > b then
Write( * So lon hon la ¢, a) { tai vi trf ndy khong dugc dat dau;}
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Else

Write( ¢ So lon hon Ia ¢, b);
Readln;
End.

35. Lénh CASE..OF

CAu 1énh IF & trén chi ré vao mOt trong hai nhanh tuong Ung véi gid tri cla
bi€u thlrc di€éu kién. Con 1énh CASE (ré nhanh theo gi4 tri) cho phép lua
chon d€ thuc hién mot trong nhi€u cong viéc tuy theo gia tri cla bi€u thic.

Cu phap:

CASE <bi&u thtrc> OF
Tap_hang_1: <lénh_1>;
Tap_hang 2: <lénh_2>;

Tép_hang_n: <lénh n>;

[ ELSE
<lénh n +1>; ]
END;

v Luu y : Lénh CASE c6 thé khéong ¢é phan [ ELSE <1énh n +1>; ]

Luu do cii phap :

Tinh gia tri <Bi€u
thUc>

o Sai
=Gia trl

bung

v

Cong viéc

Cong viéc n+1

Cong viéc Cong viéc
1 2
Gidi thich :

n

- Tap_hang i (i = 1,..., n) c6 th€ bao gdm cédc hang va cic mi€n gia tri

(cUa hang), vi du:
3: <lénh 1>;
5,10..15: <1énh 2>;
‘A’, Chr(152): <lénh 3>;
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0.9 <lénh 4>;

- Gia tri cUa <bi€u thUc> va gid tri trong cdc Tap_hdng_i phdi cé cling
ki€u va phai 12 ki€u v6 hudng d€m dugc (nhu nguyén, logic, ky tu, liét ké).

- Tép hang ndo c6 chlra gia tri tuong dudng vdi gid tri cla <biu thiic>
thi 1énh sau dau “” cUa tdp hang d6 dugc thuc hién, sau d6 mdy thoat khoi
1&nh CASE.

- Trong truOng hop tat cd cédc tdp hang khong cé chlra gid tri tuong
duong vai gia tri cla <bi€u thlc> thi 1€nh sau tUf khéa ELSE dugc thuc hién.
Trudng hop niy néu khong c6 cd phan ELSE <l1€nh n+1>; thi 1énh CASE
niy dugc thodt va khong c6 1€nh nao sau dau “:* dugc thuc hién.

Vi du 1: Viét chuong trinh nhdp vao mOt di€ém ki€m tra tU ban phim
va in k€t qud x€p loai: loai YEu (dudi 5 di€m), loai Trung binh (5, 6
di€m), loai Kha (7, 8 diém), loai Gidi (9, 10 diém).

Var Diem : Byte;

Begin

Write( © Nhap diem : ’);
ReadIn(Diem);

Case Diem of
0.. 4 : Write( * Xep loai yeu. ‘);
5.. 6 : Write( * Xep loai Trung binh. ©);
7.. 8 : Write( * Xep loai Kha. “);
9..10: Write( ‘ Xep loai Gioi. ‘);

Else
Write( ¢ Diem nhap sai. ‘);

End;

Readln;

End.

Vi du 2: Viét chuong trinh cho biét s6 ngay cla moOt thang. Thudt todn

nhU sau :
- Nhap thdng vao bi€n Thang, nhap nim vao bi€n Nam
- Sau d6, dua vao bi€n Thang d€ biét sO ngay, sO ngiy nay dugc dua vao bi€n
SoNgay. TruOng hop:
+ Thang 1, 3, 5,7, 8, 10, 12: SoNgay :=31;
+ Théng 2:
- TruOng hop Nam chia hét cho 4: SoNgay := 29;
- TruOng hgp Nam khong chia hét cho 4: SoNgay := 28;
+ Théng 4, 6, 9, 11: SoNgay := 30;
- In ndi dung bi€n SoNgay.
(Sinh vién tu vi€t chuong trinh)

3.6. Cau tric vong lap.
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Trudng hgp d€ gidi quy€t bai todn nao d6 ma ta can phai 1dp di 1dp lai
mOt cong viéc ndo d6 thi ta s€ cdn d€n 1&nh 18p. SO bude 1dp c6 thé xac dinh
hodc khong xédc dinh. Trong ngdén nglt Pascal cé ba ciu 1énh 1ap 12 FOR,
REPEAT, WHILE. Né€u s0 vong 1ap x4c dinh thi ta s& dung 1&nh FOR, con
vong lap khong x4c dinh thi ta s& dung 1énh REPEAT hodc WHILE. Tat cd
cdc loai 1énh 18p phadi c6 di€m dUng, cho du d6 1a loai xdc dinh hay khong xdc
dinh.

3.7.  Vonglap FOR:
Vong 1dp FOR c6 hai dang 13 dang vong 1ap ti€n va vong 1ap lui.
3.8. Dang tién:

Cu phap:

FOR <Bié€n := Bi€u_thttcl> TO <Bi€u_thtic2> DO < Lénh

>

Bi€n trong cdu tric FOR goi 1a bién diéu khién. Ki€u cla bi€n di€u
khién, Bi€u_thlcl, Bi€u_th(c2 phdi 13 ki€u vo hudng dém dugc (nhu
nguyén, logic, ky tu, liét ké).
Gidi thich:
(1). Pau tién, Bi€n nhan gid tri cUa biéu_thlcl.
(2). My ki€m tra Bi€n c6 nhd hon hodc bang bi€u_th(c2 hay khong tlc 1a
xét di€u kién (Bi€n <= Bi€u_th(c2) ?
(3). Néu diéu kién trén 12 sai thi mdy thoat khoi vong 1dp FOR d€ thuc hién
cdc 1énh k€ ti€p sau vong 1ap FOR. Néu di€u ki€n trén 13 ding thi <L&nh>
dugc thuc hién, sau d6, Bi€n dudgc ting mot gia tri va quay trd 1ai budc (2).
<Lénh> sé dugc thuc hién ((bi€u_thUc2 - bi€u_thlcl) + 1) 18n.

3.9. Dang lui:

Cu phap:
FOR <Bién := Biéu_thticl> DOWNTO <Bi€u_thtc2> DO
<Lénh>
Gidi thich:

(1). Pau tién, Bi€n nhan gid tri cUa biéu_thlcl.

(2). M4y ki€m tra Bi€én c¢6 16n hon hodc bang bi€u_thlic2 hay khong tlc 1a
xét diéu kién (Bi€n >= Bi€u_thUc2) ?

(3). Néu diéu kién trén 1a sai thi mdy thoat khoi vong 1dp FOR d€ thuc hién
cdc 1énh k€ ti€p sau vong 1ap FOR. Néu di€u kién trén 1a ding thi <Lénh>
dugc thuc hién, sau d6, Bi€n dugc gidm moOt gid tri va quay trd 1lai budc (2).

Chii y:
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- Khong dugc thay d6i gid tri cla bi€n di€u khi€n bang mOt 1&nh bat
ky trong vong 1dp FOR. Pi€u nay c6 th€ lam cho vong 1dp khong c6 10i thodt
va dan dén treo mdy.

- C4c Bi€u_thUrcl va Bi€u_th(c2 duge udc 1uong trudc khi vio vong
13p, do d6 sO vong 1ap khong bi thay do6i. Ta c6 th€ 10i dung tinh ting hodc
gidm cUa bi€n di€u khi€n d€ gin gid tri cla né cho bat ky bi€n nao hodc
thuc hién cong vi€c ndo d6 c6 tinh chat ting hodc gidm.

Vi du 1: Chuong trinh in 1&n man hinh 3 ciu “Chao cdc ban !” c6 sO th(r tu
dUng truGc mOi cau.
Uses CRT;
Var 1: integer;
Begin
ClrScr;
for 1:=1 to 3 do
Writeln(1, ‘ =>’, * Chao cac ban °);
Readln;
End;
Vi du 2: In 1én man hinh 4 dong ch(f c4i in thuOng va IN HOA theo chi€u xudi
va chi€éu nguac.
Uses CRT;
Var kt : Char;
Begin
ClrScr;
For kt:=‘a’ to ‘2z’ do
Write(kt : 3);
Writeln;
For kt:=‘zZ" Downto ‘a’ do
Write(kt : 3);
Writeln;
For kt:=‘A’ to ‘Z’ do
Write(kt : 3);
Writeln;
For kt:=‘Z’ Downto ‘A’ do
Write(kt : 3);
Readln;
End.
Vi du 3: Chuong trinh in 1&én man hinh 256 ky tU cUa bang ma ASCIL.
Var 1: Byte;
Begin
For 1:=0 to 255 do
Begin
Writeln( *Mathu “,1, la: ', CHR() );
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If (i+1) mod 22 = O then
Begin
Write( © An phim bat ky de xem tiep ! ©);
Readln;
End;
End;
Readln;
End.

3.10. CéAulénh Repeat:
Cu phap:
REPEAT
<Lénh 1>;
<Lénh 2>;
<Lénh n>;
UNTIL < Biéu thuc di€u kién >;

|

Cv

T

bung

Luu do ct phép :

\ 4

Gidi thich:

Pau tién, thuc hién 1an 1UQt cic 1€énh <Lénh 1>, <Lénh 2>,..., <Lénh
n>, sau d6 ki€m tra < Bi€u thlc logic >. N&u < Bi€u thlc logic > nhan gia
tri FALSE thi 1ai quay 1én dau vong 1dp thuc hién ti€p <Lénh 1>, <Lénh
2>,..., <L&nh n>. Néu < Bi€u thUc logic >nhan gia tri TRUE thi mdy thoat
khoi vong 13p. Nhu vay, céc 1énh nam gilta REPEAT... UNTIL dugc thuc
hién it nhat mOt 1an.

Chii y:

- Cé4c 1énh nam gilra REPEAT va UNTIL khong c6 tUf khéa Begin va

End.
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- Trong vong 1ap phdi c6 1énh nao d6 1am thay ddi gia tri mOt bi€n trong
<Bi€u thlc logic> nham lam dUng vong 1dp, n€u khong vong 1dp sé

chay mai khong ngling dan dén treo may.

Vi dul: Chuong trinh yéu cdu nhdp vao mOt mat khdu la ‘danavtc’ thi

md&i thodt khGi chuong trinh.

Uses CRT;

Var Password : String[6];

Begin
Repeat
Write( ‘ Xin hay nhap mat khau : *);
Readln(Password);

Until Password = ‘danavtc’;
Write( © Ban da nhap dung mat khau ! ©);
Delay(1000);
Readln;
End.
Vidu 2 : Viét chuong trinh nhdp vao n va in ra k€t qua n'.
uses crt;
var n,i,p:integer;
Begin
write('n=");read(n);
1:=1;
p:=1;
repeat
p:=p*i;
1:=1+1;
until (i>n);
write(n,'! =',p);
readln;
End.

3.11. CAulénh While:
Ca phap:

WHILE < Biéu thuc di€u kién > DO < cong viéc >;

Luu do cii phdp :
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@ Sai

Ding

Cv

—

Gidi thich: Gap 1énh nay trudc tién may ki€m tra < Bi€u thUc diéu
ki€n >, n€u né c6 gid tri TRUE thi thuc hi€n < Lénh > va sau dé quay lai
ki€m tra < Bi€u thlc di€u kién> va qud trinh c( ti€p tuc nhu vay. Néu <
Bi€u thlc di€ukién > nhdn gia tri FALSE thi mdy lap tUc thoat khdi vong
1ap. Nhu vay 1énh WHILE dung d€ 13p di 1ap 1ai mOt cong viéc trong khi
diéu kién con dugc thda man.

Ghi chii: Néu ngay tU khi mGi vao vong 1dp ma thdy di€u ki€n khong
duoc thda
min, mdy tU dOng thodt ngay ma khong thuc hién < Lénh > bén trong vong
1ap.

Vidu 1: Viét chuong trinh nhdp vao n va in ra k€t qua n'.
uses crt;

var n,i,p:integer;

Begin

write('n=");read(n);

1:=1;

p:=1;

while (i<=n) do

begin

p:=p*i;

1:=1+1;

end;
write(n,'! =',p);
readln;

End.

Vi du2: Chuong trinh tim Udc s chung 18n nhat cUa hai sO nguyén.
Var a, b, r: integer; tl : char;
Begin

Repeat

Write( ‘ Nhap haisoavab: ‘);

Readln(a, b);

While b<>0 do
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Begin
r :=amod b;

a:=b;
b:=r;
End;

Writeln( © Uoc so chung lon nhat la “, a );
Write( ¢ Ban tim USCLN nua khong (C/K) ?);
Readln(tl);
Until Upcase(tl) = ‘K’;

End.

3.12. Caclénh chuyén di€u khi€n:

3.13. Lénh Goto:

Ca phap: GOTO <tén nhan>;

Trong d6, Nhin 1a mOt tén nhu tén bi€n hodc 12 mOt sO nguyén tU 0 dén
9999. Tén nhin dugc khai bdo theo hudng dan G chuong 1. Khi gdp 1&nh
Goto <tén nhdn>, may nhdy khong di€u ki€n dén thuc hién ciu Iénh sau
nhan.

Lénh Goto chi cho phdp nhdy tU vi tri ndy dén vi tri khic trong cling
mOt than ham, thU tuc, cho phdp nhdy tU trong mOt vong 1ap ra ngoai; khong
cho phép nhdy tU ngoai vao trong mOt vong 1ap, thU tuc, ham hodc khOi 1€nh.

3.14. Lénh Break:

Trong than cdc 1énh 1ap FOR, WHILE, REPEAT khi gdp 1énh Break thi mdy
s€ thoat khoi chu trinh. N€u cé nhi€u 1énh 13p 10ng nhau thi may thodt khoi
chu trinh trong nhat ch(fa 1€nh Break.
Vi du: In ra man hinh 3 day s0 tU 1 dén 10.
uses crt;
var i,j:integer;
begin
clrscr;
for 1:=1 to 3 do
begin
writeln;
for j:=1 to 30 do
begin
if (j=11) then
break;
write(],' ');
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end;

end;
readln;
END.

3.15. Lénh Exit:

Néu 1énh Exit thubc chuong trinh con thi viéc thuc hién Exit 1am
chdm dGt chuong trinh con, tr& vé chO goi né. Néu 1&nh Exit thubc
chuong trinh chinh thi viéc thuc hién né s€ 1am cham dUt chuong trinh.
Vi du: Chuong trinh c( nhac 1ai ciu Welcome to Turbo Pascal Language
sau mOi 1an &n mOt phim. Chuong trinh s& thoat khi &n phim E hodc e.
Uses CRT;
Label L1;
Var TL : Char;
Begin
L1: Writeln( * Welcome to Turbo Pascal Language ! “);
TL := Readkey; { ChG mOt phim duQc an, gid tri dugc dat vao bi€n TL, day
12 ham cUa Unit CRT }
If (Upcase(TL) = ‘E’) then
Exit
Else
Goto L1;
End.

3.16. K&t hop cic cau tric di€u khi€n trong chuong
trinh .

Vidul:Inra5daysOtir1dén9

Uses CRT;

Var 1, : Integer;

Begin

ClIrScr;

for j:=1 to 5 do
Begin
Writeln;
Writeln( “j="°,j);
for i:=1 to 9 do
Write(1, ¢ ©);

Readln;

End;
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Readln;

End.
Vidu 2 : In ra man hinh tam gidc vudng nhu sau :
%
ek
skeskesk
skskskek
skeskeskeksk
Uses crt;
Var 1,),h: integer;
Begin
clrscr;
//khai bao bien
writeln(‘chuong trinh ve hinh’);
write(‘nhap chieu cao cua hinh h= ‘);readln(h);
//Ve hinh
1:=1;
while (i<=h) do
Begin
write(" ");
=1
while (j<=1) do
Begin
write(‘*’);
=i+
end;
writeln;
1:=1+1;
end;
readln;
End.

3.17. Baitap

3.18. ChulénhIF

Bai 1: Viét chuong trinh tim sO 16n nhat trong 2 s6 nhap tU ban phim. (Viét
dudi dang if thi€u va if d0).
Bai 2: Vi€t chuong trinh tim sO 16n nhat, nhd nhat trong 4 sO nguyén cho tU
ban phim
Bai 3: Nhap tudi clla mOt ngudi, hi€n thj ra man hinh:

- Tudi < 18: Tré vi thanh nién
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- 18 < tubi < 60: Ngudi 16n
- Tudi > 60: Ngudi gia
Bai 4: Viét chuong trinh ki€m tra xem mOt nim nio d6 c6 nhudn hay khong
Bai 5: -Viét chuong trinh gidi phuong trinh bac nhat: ax+b=0
-Viét chuong trinhg gidi phuong trinh bac hai: ax*+bx+c=0
Hudng dan :
Bai I:
“+Thuat toan:
- Khai bdo bién a, b, max
- Nhap hai s a, b t& ban phim
- Dung cu 1énh if:
o if thiéu:
» Né&u a<b thi max =b
» Né&u a>b thi max =a
o if du:
» Né&u a<b thi max=b
= Ngudgc lai, max = a
- Xuat gid tri max tim dUQc ra man hinh
Bai 2:
%+ Thuat toén:
- Khai bdo bién a, b, ¢, d, max
Nhap bOn s0 a, b, ¢, d tU ban phim
G4n: max=a (gid sU gid tri 16n nhat ban dau 14 a)
Diing ciu 1énh if d€ tim gi4 tri 16n nhat:
0 NEu max<b thi max =b
0 NEu max<c thi max = ¢
Thudt todn nay duoc goi la thudt todn linh canh
- Xuat gid tri max tim dUQc ra man hinh
Bai 3:
%+ Thuat toén:
- Khai bdo bién tuoi
- Nhap tuoi tU ban phim
- Dung cu 1énh if:
O Né&u tuoi<18 thi in ra man hinh cdu ban la tre vi thanh
nien
O Nguagc lai, néu tuoi<=60 in ra man hinh cau ban 1la nguoi
lon

NgudQc l1ai, in ra cdu ban la nguoi gia
Bai 4:
+Thuat toan:
- Khai bdo bi€n nam
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- Nhap niim can ki€m tra c6 phai 1a nim nhudn hay khong
- Neéu (nam mod 4= 0) thi nim d6 12 nim nhudn
- Ngudc lai, ndm dé khong phai la nim nhuan
Bai 5:
Gidi phuong trinh béc nhat: ax+b=0
“+Thuat toén:
- Khai bdo bién a, b, x
- Nhap hé s0 a, b cla phuong trinh bac nhat tU ban phim
- Céch gidi phuong trinh bac nhat:
0 Néu a=0
= NE&u b=0 thi phuong trinh vd sO nghiém
» NgUQc lai, phuong trinh vd nghiém
0 Ngugc lai, phuong trinh ¢6 nghiém x = -b/a

3.19. Céau lénh ré nhanh cé di€u kién switch..case

Bai 1: Lap chuong trinh doc tU ban phim mOt sO nguyén n (1<n<10) rdi dua
ra ti€ng Anh cla sO d6. Chang han, n€u gd vio n = 4 thi in ra Four
Bai 2: Nhap vao mOt thang bat kY trong nim va cho bié€t thang dé thuGc mua
nao (xuan, ha, thu, dong) trong nam.
Bai 3: Viét chuong trinh dGi mOt nim duong lich sang nim am lich. Biét
rang:
Can = (gidp, at, binh, dinh, mau, k¥, canh, tin, nham, qui)
Chi = (ti, sCtu, dan, mio, thin, ti, ng0, mii, than, dau, tudt, hoi).
Hudng dan :
Bai 1:
+Thuat toan:
- Khai bdo bién: so, kq
- Nhap mOt s bat ky sao cho 1<=so <=10 tU ban phim
- Céch chuyén s0O vlUra nhap sang ti€ng anh (diing ciu 1&nh case..of):
Case (so) of
1: kg="0One”; break;
: kg="Two”; break;
: kqg=""Three”; break;
: kg="Four”; break;
: kg="Five”; break;
: kg="Six”; break;
: kg="Seven”; break;
: kqg="Eight”; break;
: kg="Nine”; break;

O 00 1 ON Lt &~ W N
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10: kq=""Ten”; break;
End;
- Xudt kq ra man hinh
Bai 2:
“+Thuat toan:
- Khai bdo bién: thang, mua
- Nhap moOt thang bat ky tU ban phim
Kiém tra thang d6 thubc mua nao trong nim (duing cau 1€nh case..of):
Case (thang) of
1..3: mua="mua xuan”’; break;
4..6: mua="mua ha”’; break;
7..9: mua="mua thu”’; break;
10..12: mua="mua dong”; break;
End;
- Xudt mua ra man hinh
Bai 3:
“+Thuat toan:
- Khai bdo bién: nam, can, chi
- Nhap mOt nim bat ky tU ban phim
- Thuc hién chuyén nim 4m lich sang nim duong lich (ding cau 1énh
case..of):
Case (nam mod 10) of
1: can = ’giap”; break;
2: can = "at”’; break;
3: can = ’binh’’; break;
4: can = ”dinh”; break;
5: can = "mau”’; break;
6: can = ’ky”’; break;
7
8
9
1

: can = ’canh’’; break;
: can = ’tan”’; break;
: can = "nham”’; break;
0: can = ’qui”’; break;
End;
Case (nam mod 12) of
1: chi = ti”’; break;
: chi = ’suu”’; break;
: chi = ”dan”’; break;
: chi = ”"mao”’; break;
: chi = ”’thin”’; break;
: chi = ”t1”’; break;
: chi =’ngo”’; break;
: chi = "mui1”; break;

01NNk~ W
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9: chi = ’than”’; break;
10: chi = ’dau’; break;
11: chi = ’tuat”; break;
12: chi = ’ho1”’; break;
End;
- Xudt gid tri can, chi ra man hinh

3.20. CAaulénh for

Bai 1: Hiy 1am theo yéu cau sau:

a.Viét chuong trinh ki€m tra n ¢6 phai 12 s® nguyén td hay khong, vGi
sO n dugc nhap vao tU ban phim

b.Vié€t chuong trinh nhap vao s n va in ra cdc sO nguyén tO c6 tUr 1-> n,
d€m c6 bao nhiéu sO nguyén tO nhu vay.
Bai 2: Tinh céc t6ng sau:

a. S=142+43+...4n

b. S= 1’+2*+3%*+...+n’

c. S=1/1+1/2+1/3+...+1/n
Bai 3: Vi€t chuong trinh in ra cédc s6 tUr 1 dén 100 theo dang sau:

I 2., 10
1T 12 13 20
91 92 93........... 100
Hudng dan :
Bai la:
< Thuat ton:
d. Khai bdo bi€n n, i
e. NhapsOn

f. Thudt toan ki€m tra n c6 phai 12 sO nguyén td khong:
a. Choichay tU2 dénn
i. Néun mod i= 0 thi thodt;
b. N€u i =n thi in ra man hinh n 13 s6 nguyén t0
c. Nguogc 1ai, n khong phdi 12 s6 nguyén td
Bai 1b:
+Thuat toan:
g. Khai bdo bién n, i, j
h. NhapsOn
i. Tim c4c sO nguyén t0 c6 dugc tU 1->n:
a. Khdi tao bi€n dém count=0
b. Choichay tUr2 dénn
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i. ChojchaytU2déni
1. Néuimod j = 0 thi thoat
ii. Né&u j=i thi:
1. i1a s6 nguyén tO
2. count=count+1;
j. In gid tri count va c4c sO nguyén tO tim dUgc ra man hinh
Bai 2a:
%+ Thuat toén:
- Khai bdo bién S, i, n
- Nhap n tU ban phim
- Tinh tOng S:
S=0
Choichay tU 1 dénn
S=S+i
- Xudt S ra man hinh
Bai 2b:
%+ Thuat toén:
- Khai bdo bién S, i, n
Nhap n tU ban phim
- Tinh tOng S:
S=0
Choichay tU 1 dénn
S=S+1/
- Xudt S ra man hinh
Bai 6:
“+Thuat toén:
- Khai bdo bién i
- Tao bang s0:
Cho i chay tU 1 dén 100 Iam

Né€u i mod 10= 1 thi in xuOng dong va i ra man hinh

Ngudc 1ai, in gi4 tri i ra man hinh

3.21. Cau tric vong lap while

Bai 1: Vi€t chuong trinh tinh tGng 100 sO nguyén duong dau tién
Bai 2: Viét chuong trinh tinh t6ng sau:

- S=1+3+5+...42n-1

- S=2+4446+...42n

- S=1/1%+1/2°+1/3%+.. .+1/n?

Bai 3: Vi€t chuong trinh nhdp vao mOt sO nguyén n, va tinh tOng cic chit sO

clUan
Vi du: 156, tOng cac chit sO 1a 1+5+6=12
Bai 4: Viét chuong trinh in ra man hinh nhu sau:



* 00000

k¥ 0000
Skksk 000
skkskok 00
skeskskosksk 0

XXXXXXX
XXXXXXXXX

Bai 5: Viét chuong trinh in ra diy fibonaxi 1 123 58 13 21 34 ... nh® hon gid

tri N nhap vao tU ban phim
Fo=F =1
F=Fo.1+F.
Hudng dan :
Bai I:
“+Thuat toan:
- Khai bdo bién i, S

- Tinh t6ng 100 sO nguyén ducng dau tién

0 Gan: S=0; 1=1
0 Chung nao i<=100 Iam
= S=S+i
" =i+l
- Xudt gi4 tri S ra man hinh
Bai 2a:
“+Thuat toan:
- Khai bdo bién1i, S, n
Tinh tGng S=143+5+..42n-1
0 Gan: S=0; 1=1
0 Nhap n tU ban phim

0 ChUng ndo i<=2*n-1 lam

= S=S+i
" =142
- Xudt gi4 tri S ra man hinh
Bai 2b:
+Thuat toan:
- Khai bdo bién i, S, n
- Tinh tOng S=2+4+6+..42n
0 Gan: S=0; 1=2
0 Nhap n tU ban phim
0 Chung nao i<=2%n lam
" S=S+i
" =42
Xudt gia tri S ra man hinh
Bai 3:
“+Thuat toan:
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- Khai bdo biént, S, n
- Tinh tOng cic chit sO cla s n nhap vao tU ban phim
0 Nhap n tU ban phim
0 Gén S=0
0 ChUng nao n>0 lam
* t=mod 10
* n=ndiv 10
" S=S+t
- Xudt gia tri S ra man hinh
Bai 4a:
“+Thuat toan:
- Khai bdo bién i, j, h
- VEéhinh a:
o Nhap h tU ban phim
0 Gani=1
0 Chung nao i<=h lam
= =1
= ChuUng nao j<=i lam
Xudt ky tU' * ra man hinh
Téng j 1én 1 dOn vi: j=j+1
= Inky tU xubng dong
» Tiangilén 1 don vi: i=i+1
Bai 4b:
+Thuat toan:
- Khai bdo bién i, j, h
- Véhinhb:
0 Nhap h tU ban phim
0 Gani=l1
o ChuUng nao i<=h lam
= j=h
= ChUng nao j=>i lam
In ky tU * ra man hinh
Gidm j xubng 1 don vi: j=j-1
= Inky tU xubng dong
»= Tédngilén 1 don vi: i=i+l
Bai 4c:
+Thuat toan:
- Khai bdo bién i, j, h
- Véhinh b:
0 Nhap h tU ban phim
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0 Gani=l1
0 ChUng nao i<=h lam
= j=h-1
= ChUng nao j=>i lam
In ky tu trng ra man hinh
Gidm j xubng 1 don vi: j=j-1
Gan j=1
ChUng ndo j<=2%i-1 lam
In ky tu’ * ra man hinh
Ting j1&én 1 don vi: j=j+1
In ky tu xudng dong
Ting ilén 1 don vi: i=i+1

Bai 5:
%+ Thuat toén:
- Khai bdo bién n, f1, 2,
Nhap n tU ban phim
Gan fl1=1, f2=1, {=2
In f1, f2 ra man hinh
Chung nao (f1+f2<=n) lam
o f=f1+f2
o fl1=f2
o f2=f
0 infra man hinh

3.22. Cau tric vong lap repeat..until

Bai 1: Hiy d4nh vao va chay chuong trinh sau d€ xem va gidi thich két qua:

main()
o .
int 1 ;
for (i=1; i<=100 ; i++) printf("%5d ", i );
getch();
} Q s
Sau d6 hdy thay 1€nh 13p for bang 1&nh 13p do..while, k€t qua c6 gi thay d6i
khong?

Bai 2: Nhap vao n, in ra man hinh k&t qua n!
Bai 3: Vi€t chuong trinh nhap vio s& nguyén duong n, hay tinh tOng va tich
céc ch{r s6 clland
Bii 4: - SO hoan hdo 12 sO bang t6ng cac udc sO cla né. Vi du: 6 1a sO hoan
hao vi, udc s6 cla 6: 1, 2, 3 va tOng cdc Udc sO clia né bang 6 (1+2+3=6)

- Nhap vio sO n, ki€m tra n c¢6 phai 13 s hoan hdo hay khdng

- Nhap vao sO n, hdy xudt ra man hinh cdc s6 hoan hdo tUr 1->n, dém
c6 bao nhiéu s hoan hdo
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Hudng dan :

Bai 2:

%+ Thuat toén:

Khai bdo bi€n n, i, gth
Nhap n tU ban phim
Gan i=2, gth=1
Lam

0 gth=gth*i

0 i=i+1
ChUng nao i<=n
Xuat gth ra man hinh

Bai 4a:
+Thuat toan:

Khai bdo bién n, i, S
Nhap n tU ban phim
Gan S=0, i=1
Lam
0 NEéun mod i= = 0 thi S=S+i
0 i=i+l
ChUng nao i<=n
Né&u S = = n thi n 12 s6 hoan hdo
Nguoc 1ai, n khong phdi 12 s6 hoan hdo
Xudat n ra man hinh
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CHUONG 4:

Tén chuong : Ham va thu tuc
M3 chuong: MH15.04.
Muc tiéu :

- Trinh bay dugc khdi niém ham, thU tuc;

- Trinh by dugc qui tac xiy dung ham, thU tuc va van dung dugc khi
thi€t k€ xay dung chuong trinh;

- Phan biét dugc cich si dung tham sO, tham bién;
- SUrdung dudc cic 1énh két thiic va 13y gia tri trd vé cla ham.

- Thuc hién céc thao tdc an toan v&i mdy tinh.

4.1. Khai niém chuong trinh con

Trong chuong trinh, c6 nhiing doan can phdi 1ap di, 1ap 1ai nhi€u
1an G nhiing chd khéac nhau. D€ tranh phdi viét 1ai cdc doan dé ngudi ta
thuOng phan chudng trinh ra thanh nhiéu module, mOi module gidi quyét
mOt cong vi€c ndo d6, cdc module nhU vay 1a nhitng chuOng trinh con
(subprogram).

MOt tién 10i khdc cUa viéc s dung module 1a ta c6 thé dé dang
ki€m tra tinh ding dan cla né trudc khi rdp ndi vao chuong trinh chinh.
Do d6 viéc x4c dinh sai sét va ti€n hanh di€u chinh trong chuong trinh sé&
thuan 10i hon.

Trong Pascal chuoOng trinh con dugc vi€t dudi dang ham
(FUNCTION) hodc thU tuc (PROCEDURE). Ham va thU tuc d€u 13 nhiing
chuong trinh con, nhung ham khéac th( tuc @ ch® ham trd vé moOt gi4 tri
cho 1énh g0i thong qua tén ham con thU tuc thi khong. Do d6 ta chi dung
ham khi thod mén céc yéu cau sau.

Ta muOn nhan mOt k€t qua va chi mOt ma thoi.
Ta can diing tén chuong trinh con (ch(a két qua d6) d€ viét trong
céc biéu thlc.

Néu khong thda hai yéu cau trén thi ta dung thU tuc.

4.2. Cau tric chuong trinh c6 s&t dung chuong trinh con

Trong mOt chuong trinh c4c chuong trinh con dugc b trf ngay sau phan khai
béo bi€n. Cau tric tOng quat mOt chudng trinh trong ngdn nglt Pascal nhu sau:
PROGRAM tén_chuoOng_trinh;
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USES tén c4c Unit (*Khai bdo cdc don vi chuong trinh can thi€t*)

LABEL (*Khai bao nhan*)
CONST (*Khai bdo hang*)
TYPE (*Pinh nghia ki€u d{t liéu mGi*)
VAR (*Khai bdo bi€n*)

PROCEDURE Tén_CTCI1 (danh sach cac tham sO hinh thirc);
Begin
....................... (*than thU tuc th( nhat*)

PROCEDURE Tén_CTC2 (danh sach cac tham sO hinh thirc);
Begin
....................... (*than thU tuc th( hai*)

FUNCTION Tén_Ham1(danh sach cdc tham sO hinh th(c);

Begin

....................... (*than ham th( nhat¥)

End;

FUNCTION Tén_Ham?2(danh sach cdc tham sO hinh thic);
Begin

....................... (*than ham th( nhat¥)

End;

BEGIN

....................... (*chuong trinh chinh*)

END.

4.3. Cac ham va thu tuc trong ngon ngit 1ap trinh

44. Ham
4.5. Cau triic mOt ham

Ham 12 mOt chuong trinh con tinh todn trd v€ cho ta mOt gid tri kiu
vO hudng. Cau tric ham nhU sau:

FUNCTION <Tén ham>[(<Th.s0>:<Kiéu>[;<Th.s0>: (Header)
<Ki€u>))]: <Ki€uKQ>;

[VAR <Bién>:<Kiéu>[;<Bién>: <Kiéu>]] Khai bdo cic bién
cuc b0 néu cé.
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BEGIN Than ham
<céc cau 1énh>

END;

- Tén ham 12 mOt danh bi€u, phai tuan thU theo qui tac dat danh bi€u da

dé cap & chuong 1.

- MOt ham c6 th€ khong c6 hodc c6 mOt hodc nhi€u tham sO. Trong
truOng hop c6é nhi€u tham sO c¢6 cung mOt ki€u dit liéu thi ta c6 th€ viét
chiing cdch nhau bdi ddu , (phdy). Ngudc 1ai, cdc tham s6 hinh thlc khac

ki€u nhau thi phdi cdch nhau dau ; (chdm phay).

- Ki€uKQ la mOt ki€u v6 hudng, né phdn anh kiu cla gia tri ma ham

trd v€ 1ai sau khi chay xong. Vi du, ta khai bdo ham nhu sau:
FUNCTION TEST(x,y:Integer; z:Real): Real;

Pay 12 mOt ham cé tén 1a TEST, vGi 3 tham sO, x va y thubc ki€u

Integer, z thuOc ki€u real, ham trd vé mOt két qua kiéu real.

- Trong ham, ta c¢6 th€ s dung cac hang, ki€u, bi€n dung riéng trong

ndi b0 ham.

- Thong thudng muc dich st dung ham 13 d€ 1ay tri trd vé€ do dé can

1uu y gdn k€t qud cho tén ham trong than ham.
4.6. Phuong phdp goi ham

LOi g0i ham trong chuGng trinh chinh dudch thuc hién nhu sau:

Tén_ham (danh sich c4c tham sO thuc)

4.7. Vidu
Vidu 1: Ta xay dung ham DT truyén tham sO vio 12 ban kinh cUa hinh
tron, ham nay s€ trd vé di€n tich cUa hinh tron doé.

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

Phép gin d€ trd vé

Function DT(Radius:Real):Real; gid trf cho tén ham.

Begin
DT :=PI * Radius* Radius;
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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’; {Luuy: ‘K’ in hoa}
End.

Vi dy 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;

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));
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REPEAT

Write(‘Tinh nua khong ? (C/K) :”); CH:=READKEY;

UNTIL Upcase(Ch) in [‘C’,’K’];
Writeln(Ch);
UNTIL Upcase(Ch)="K’;
Readln
END.

4.8. Thu tuc

4.9. Cau triic mét tha tuc

Cau tric cUa mOt thU tuc nhu sau:

PROCEDURE <Tén>(<Th.s0>:<Ki€u>[;<Th.sO>: (Header)

<Ki§u>]): <Ki§u>;

[VAR <Bién>:<Kiéu>[:<Bién>: <Kiéu>] Khai bo
cic bién
cuc b néu
co.

BEGIN Than thU

<cac ciu lénh> tie.

END;

Nhu vay cau triic clla mOt thU tuc ciing tUong tU nhU cau tric cla

mOt ham. Chi c6 hai di€u khac:

- Header bat ddu bang tir khéa Procedure thay vi Function.

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

4.10. Phuong phdp goi thu tuc

L0Oi goi thU tuc trong chuong trinh chinh dugc thuc hién nhu sau:

Tén_thU tuc (danh sich cdc tham sO thuc)
4.11. Vidu:

ThU tuc INSO sau s& in c4c sO tir 1 dén gid tri bi€n truy€n vao. V&in 1a

tham sO thuc t€, So 1a tham sO hinh thUc.
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Program TEST;
Var n: Integer;

Procedure INSO(So: Integer);
Var i: Integer;

Begin
Fori:=1to So do
Write( 1:10 );
End;
{----mmmm-- Chuong trinh chinh ----------------—--- }
Begin
Write(‘Nhap moOt sO bat ky 16n hon khong: *); ReadIn(n);
INSO(n);
Readln;
End.

4.12. Tham tri va tham bi€n

Cac tham sO cUa chuong trinh con chinh 1a cdc d{t li€u can thiét nhap
vao d€ xU 1y cdc phép todn trong chuong trinh con st dung. Céc tham sO nay
dugc goi 1a tham sO hinh thic, b&i n6é chi mang danh nghia 1 c4c d6i sO cUa
chuong trinh con, ch( vé mat ban chat d{t liéu né 1ai mang thong tin cla cic
bi€n trong chuong trinh chinh. Céc tham sO nay c¢6 2 loai: Tham bi€n va Tham
tri. Cdc chuong trinh con c¢6 th€ c6 nhi€u loai Tham sO hinh thlc khidc nhau
v€ ki€u tham sO hay vé ki€u dt 1iéu cla tham s0.

4.13. Tham bi€n

Tham bi€n: L loai tham s& hinh th(c ma gid tri cUa né c6 thé thay dGi
dudc trong cic phép xU 1y tinh todn cUa chuong trinh con. C6 th€ d{t liéu nap
vao chuong trinh con 1a A, nhung sau khi ra khdi chuong trinh con (k€t qud
sau khi thuc hi€n chuong trinh con) né 1ai mang k€t qud B. Tham bién Ia
tham sO hinh thUc dugc khai bdo & chuong trinh con va bat budc phdi dugc
khai bdo v&i tU khio khai bio VAR. C4c chuong trinh con c6 th€ c6 nhi€u loai
tham bié€n, va cdch khai bdo cdc tham bi€n giOng hét nhu ban khai bio bi€n
trong chuOng trinh chinh.

4.14. Tham tri

Tham tri: La loai tham sO hinh th(c ma gia tri cUa n6 khong thé€ thay d6i
dugc trong cdc phép xU 1y tinh todn cUa chuOng trinh con. DIt li€u nap vao
chuong trinh con 13 A, nhung sau khi ra khoi chuong trinh con (k&€t qua sau
khi thuc hién chuong trinh con) né van phai 12 A. Chinh vi vay, trong chUdng
trinh con ban khong th€ nao thuc hién 1 phép toan lam thay dbi gia tri cla
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tham tri, n€u c6 mdy sé& bdo 106i.Tham tri 14 tham s hinh th(ic dugc khai bdo &
chuong trinh con va khong bat budc phdi dugc khai bao v3i tU khao khai bdo
VAR. Céc chuong trinh con c6 th€ c¢6 nhi€u loai tham tri, va cich khai bdo cdc
tham tri giGng hét nhu ban khai bdo bi€n trong chuong trinh chinh.

4.15. Bi€n toan cuc va bi€n dia phuong

4.16. Bi€n toan cuc

Bién khai bdo & dau chuOng trinh me dugc g0i 1a bi€n toin cuUc. N6 ¢6
tac dung trong toan bO chuong trinh, k€ c& cdc chuong trinh con. Khi thuc
hién chuong trinh mdy danh cdc 6 nh& G ving d(r liéu (data) d€ 1uu trlF gid tri
cUa bién.

MO rOng ra tat ca cic doi tugng (k€ cd d{r liéu, hang, bi€n, ham, thd
tuc) khai bdo trong chuong trinh me dugc goi 1a d6i tugng toan cuc. NhuU vay
mOt ki€u d{f liéu da dugc dinh nghia trong mOt chuong trinh me thi duong
nhién dugc phép sUr dung trong céc chuOng trinh con cUa no.

4.17. Bi€n dia phuong

Bié€n dia phuong (hay con goi 1a bi€n cuc bO) 1a bién khai bdo & trong
chuong trinh con va chi ¢6 tac dung trong ni b0 chuong trinh con do.

Bi€n dia phudng c6 thé triung tén vGi bi€n toan cUc song mdy danh céc &
nhd khéc trong viing nh& ngin x€p (Stack) d€ 1uu gilr cic gia tri cla bi€n. Két
thic chuong trinh con mdy s€ gidi phéng 6 nhé cla bi€n dia phuong dung vio
viéc khdc, cdc gid tri luu tr(f trong bi€n nay s& khong con.

TruOng hgp, trong chuong trinh con 1ai ¢6 cdc chuong trinh con khac
thi bi€n dia phuong clla chuong trinh con cdp trén lai dugc xem 1 bi€n toan
cUc dOi vGi chuong trinh con cap dudi.

MOt bién sau khi dugc khai bdo trong mOt chuong trinh s& chi c¢6 tam
tac dung trong ban than chuong trinh dé va cic chuong trinh con cla né. Bi€n
nay khong c6 tdc dung trong cdc chuong trinh cling cdp khic hodc trong cic
chuong trinh con cla chuong trinh khic. Pi€u nay c6 nghia 14 cidc chuong
trinh con va chuong trinh me c¢6 th€ c6 nhi€u bi€n trung tén, nhUng tam tic
dung thi khic nhau do d6 tinh toan van cUa d{t li€u luén dugc bao dam.

4.18. Bai tap:

NOi dung
k. Céch thlrc x4y dung thU tuc trong chuong trinh
1. Viéc goi thU tuc thuc hién trong chuong trinh chinh
m. Céch thlc x4y dung ham trong chuOng trinh
n. Viéc goi ham thuc hién trong chuOng trinh chinh
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0. Céch truy€n tham sO cho ham

4.19. Bai tap thuc hanh:

L. Xay dung thU tuc cho cdc bai tap sau:
Bai 1: Tim 10i sai:

Var 1, a: integer;

procedure thutucl(int a);

void main()

{

a:=4;
fori:=0to 5 do
Ham1(a);
}
Procedure thutucl(int a)
{
for1:=0to 5 do
writeln(‘a= ,a);

w

Bai 2: Vi€t ham ki€m tra s6 nguyén n c6 phdi 12 s nguyén t6 hay khong?
Bai 3: Vi€t ham ki€m tra sO nguyén n c6 phai 12 s@ chinh phuong hay
khong? (25=52, 16=4%, 9=3% céc sO 25, 16, 9 12 nhing sO chinh phuong)
Bai 4: Viét ham tinh n! (n 12 sO nguyén nhap vao tU ban phim)

Bai 5: Viét ham tim UCLN va BCNN cUa hai s6 nhap vao tU ban phim

4.20. Huéng dan

[%
[E—

Bai 1: Sinh vién tU lam
Bai 2:
+Thuat toan:
p. Vi€t thU tuc Procedure ktra_ngto(int x): ki€m tra x c¢6 phai la s
nguyén tO hay khong
a. Khai bdo bién i, ktra
b. Cho bi€n dém i chay tir 2 dén x
i. N&u x mod i = 0 thi thodt
c. Kiém tra néu i=x thi x 14 s6 nguyén td, ngugc 1ai thi x khong
phdi 14 sO nguyén tO
q. Chuong trinh chinh:
a. Khai bdo bi€n n, kq
b. NhapsOn
c. GOi thU tuc v3i sO gid tri n vlira nhap vao: ktra_ngto(n)
¢ Chuong trinh:
Bai 5:

o
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+Thuat toan:
r. Vi€t thl tuc Procedure USCLN(int a, int b): tim udc sO chung 16n
nhatclahaisdavab
a. Lay tri tuy€t dOi hai s6 avab
b. Chung nao (a!=0 va b!=0) lam
i. N€u a>b thi a=a-b
ii. Ngudgc lai, b=b-a
c. Néua==0thibla USCLN
d. Nguac lai, ala USCLN
s. Vi€t thu tuc Procedure BSCNN(int a, int b): tim bdi sO chung nhd
nhatclahaisdavab
a. BSCNN= (a*b)/USCLN(a,b)
t. Chuong trinh chinh:
a. Khai bdo bién a, b, US, BS
b. Nhap hai s0 a,b
c. Goi thu tuc:
i. USCLN(a, b)
ii. BSCNN(a, b)
d. XuatBS, US ra man hinh
+»Chuong trinh:

I1. Xay dung ham cho céc bai tap sau:

Bai 1: Viét mOt ham tinh t&ng céac chit s6 cla mOt s6 nguyén. Viét chuong
trinh nhdp vao mOt s& nguyén, ding ham trén ki€m tra xem sO dé c6 chia hét
cho 3 khong (MOt sO chia hét cho 3 khi tOng cac chlr s6 cla né chia hét cho
3).

Bai 2: Viét ham tim tat cd cdc uwdc sd cla sO nguyén n (n nhdp vao tU ban
phim). In ra cic udc s6 dé va d€m cé bao nhidu udc sO

Bai 3: Viét chuong trinh tinh t6ng sau:

- S=14X+X 74X+, . +X"

-S=1-x+x*- x>+ ... (-1)x"

-S=1+ 1/2!+...+1/n!

Bai 1:
“+Thuat toén:
u. Viét ham (function) tong_cacchuso(int n): Tinh tOng cic ch s
cla sO nguyén n
a. Khai bdo bién S, t
b. Gan S=0
c. ChUng nao n>0 lam
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1. t=t%10
1. n=n/10
. S=S+t
d. Ham tong_cacchuso(int n) trd v€ gia tri S
v. Chuong trinh chinh:
a. Khai bdo bién n, tong
b. Nhap sO nguyén n tI ban phim
c. GOi ham:
i. tong = tong_cacchuso(n)
ii. Né&u tong%3= =0 thi n chia hét cho 3
¢ Chuong trinh:
Bai 2:
“+Thuat toan:
w. Vi€t ham (function) tim_uoc_so(int n): Tim UGc sO cUa s nguyén
n
a. Khai bdo bién i, count
b. Gan count=0;
c. Choichaytu1dénn
i. Néun%i==0 thi
1. in1ra man hinh
2. count=count+1
d. Xudt count ra man hinh
x. Chuong trinh chinh:
a. Khai bdo bi€n n
b. Nhap sO nguyén n tI ban phim
c. GOi ham: tim_uoc_so(n)
¢ Chuong trinh:
Bai 3a:
“+Thuat toan:
y. Vi€t ham (function) tong_luythua(int x, int n): Tim uGc s6 cla sO
nguyén n
a. Khai bdo bién i, S
b. Gan S=1
c. Choichaytu1dénn
i. S=S+pow(x,1)
d. Ham tong_luythua(int x, int n) trd vé& gia tri S
z. Chuong trinh chinh:
a. Khai bdo bién x, n, tongS
b. Nhap sO nguyén x, n tU ban phim
c. GOi ham: tongS = tong_luythua(x, n)
d. Xudat tongS ra man hinh
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<»Chuong trinh: Sinh vién tu vi€t chuong trinh dua trén thudt todn dua ra
Bai 3b: Sinh vién tU 1am (tham khdo ciu a)
Bai 3c:
“+Thuat toén:
aa. Viét ham (function) giai_thua(int n): Tinh n giai thUa (n 12 sO
nguyén dUOng)
a. Khai bdo bién i, gth
b. Gén gth=1
c. Choichaytlrldénn
1. gth=gth*1
d. Ham giai_thua(int n) trd v€ gid tri gth
bb.  Chuong trinh chinh:
a. Khai bdo bi€n i, n, tong_gt
b. Gén tong_gt=0
c. Nhap sO nguyén n tI ban phim
d. Choichay tUr1dénn
i. GOi ham: tong_gt = tong_gt+1/giai_thua(i)
e. Xudt tong_gt ra man hinh
<»Chuong trinh: Sinh vién tu vi€t chuong trinh dua trén thudt todn dua ra
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CHUONG 5:

Tén chuong : Dit liéu ki€u tdp hop, mang va ban ghi
Ma chuong : MH15-05
Muc tiéu :

- Trinh bay dugc khdi niém tap hQp, mang va ban ghi;
- Thuc hién céch khai bdo, gan gid tri cho tap hgp, mang, ban ghi;
- Thuc hién céc phép todn trén tap hgp, mang va ban ghi.

- Thutc hién céc thao tic an toan v&i may tinh.

5.1. Ki€u tap hop, cic phép toan trén tdp hop

5.2. Dinh nghia

DI liéu ki€u tap hdp 1a mOt tdp hdp cla nhing dt liéu cling thulc
mOt ki€u vd hudng d€m dugc. MOt kiu tap hgp dudc khai bdo theo dang
sau:

SET OF ki€u c0 s&
Vi du:
Type
Chu_so = Set 0of 0..9;
Chu_hoa = Set of ‘A’..°Z’
Var

So: Chu_so;

Chu: Chu_hoa;

Mau: Set of (Xanh, Vang, Tim);

Chuy:

- Céc gia tri dugc dua vao tap hgp can c6 sO th( tu trong khodng 0 dén
255.

- Nhu vay, v&i khai bdo sau day:

Type

Tap_so = Set of 10..256;

K&t qud khi bién dich may s€ thdng bdo 10i: Ser base type out of range.
- MOt dit 1iéu ki€u tdp hop c6 dang cic phan t& nam trong hai ddu ngodc [].
vidu: [‘'A’, ‘D’, ‘E’], [3, 5..9].
- Bi€n tap hop cho phép cé tir 0 dén 256 phan tLr.
- C6 thé€ thuc hién phép gan trén ki€u tap hop. Vi du:

So:=10,4,9)

Chu :=[ |; {T@p hgp rong}
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5.3. Cac phep toan trén tap hop
5.4. Phép gan

Ta c6 th€ gan gid tri cdc tap dia dugc md tad vao céc bién tap cung kiu.
Riéng tap hop rOng c6 th€ gan cho moi bi€n ki€u tdp hop khéc nhau.
V&i vi du trén, ta c6 th€ gén :
Chu =[X)Y.,Z];

So :=12,34];

Date :=[];
Néu ta vi€t Chu := [1,2]; thi khong hgp 1€ vi Chu 14 tap hop céc chir.
5.5. Phép hop

Hop cla 2 tap hop A va B 1a mOt tap hgp chira tat cd cac phan tl cla
tap A hoac B hodc ca A va B.
Ky hiéu cUa phép hgp 12 ddu cOng (+). Phép hop c6 tinh giao hodn:
A+B =B+A
Ta c6 th€ mo ta phép hop qua hinh anh sau :

@ L d D

A B £+ B

Minh hQa phép tap hop ( phan hop 13 hinh A+B)

Vidu 8.32 A :=10,1,3,5,7,9] ;
B := [0,2,4,6,8,9] ;
C=A+B;

{tap hop C s& c6 cic phan tlr1a [0,1,2,3,4,5,6,7,8,9] }
5.6. Phép giao
Giao cUa 2 tap hgp A va B 1a mOt tap ch(a cdc phan ti clla cd A va cd

B.
Ky hi€u A * B. Phép giao ciing c6 tinh giao hodn, nghia la A * B =B *
A
Minh hQa nhu sau :
L B LT

Minh hoa phép giao ( phan giao 12 phan mau den)
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Vi vi du trong phép hop, néu:
D:=A*B; {tdp D chta phan t(r [0,9] }
Néu A va B khong c6 phan t nio gibng nhau thi phép hop sé cho tap
rong.

5.7. Phép hiéu

Hiéu cla 2 tap hgp A va B, ky hiéu la A - B, 12 mOt tap hgp chla cdc
phan t& chi thuOc A ma khong thuGc B.Luuy: A - B thi khiac B - A.
Vidu 8.33: A=[3.7];
B :=]1..6,10, 15];
thi A-Blataphgp[7]conB - Alataphgp[1,2,10,15]

5.8.  Phép thubc IN

Phép thuOc IN cho phép th(r xem mOt gid tri ndo dé thubc vé mot tap
hay khong? Phép thuOc IN cho két qud c6 ki€u Boolean. N&u diing né sé cho
két qua 1a TRUE, nguoc 1ai 1a FALSE.

Vi du 8.34: Chu 12 bi€n ki€u Char, con A 12 bi€n ki€u SET OF Char va
Chu = ‘X’ ;
A =['X,X)Y, Y, 2, 7];
thi phép toan Chu IN A s& cho két qua 12 TRUE
5.9. Cdc phép so sanh =, <>, <=va >=

MuOn so sdnh 2 tdp hop v&i nhau thi ching phai cé cing ki€u co ban.
K&t qud cla cdc phép so sanh 1a gid tri ki€u Boolean, tUc 12 TRUE (Ping)
hoac FALSE (Sai).

Hai tap hop A va B goi 1a bang nhau (A = B) chi khi chiing c6 c4c phan
t(r giOng vGi nhau ting d6i mOt (khong k€ th( tu sap x€p céc phan t{ trong 2
tap). Ngudc 1ai cla phép so sanh bang nhau (=) 1a phép so sdnh khdc nhau
(<>). Nghia I3, n€éu A = B 1a TRUE thi A <> B sé& 1a FALSE va ngugc 1ai.

Phép so sanh nhO hon hodc bang (<=) cla A <= B s& cho két qua 1a
TRUE néu moi phan tU cé trong A déu cé trong B. Dinh nghia nay ciing
tuong tU nhu 16n hon hodc bang (>=). VOi A >= B thi moi phan t cla B
déu co trong A, két qua nay TRUE, ngudc 1ai 12 FALSE.

Chd y: Trong Pascal khong c6 phép so sanh nhd hon (<) va 16n hon (>).
DPE ki€m tra xem tap A c6 thuc su ndm trong tap B hay khong (A nhd hon B),
ta phdi s& dung thém céc phép logic nhu sau:

IF (A <> B) AND (A <= B) THEN WRITELN ( ‘A <B’)
Vi du vé so sanh tap hop:

;iapl:=[’a’] ; } _. tapl<xtap2

i T }:rtapl-itap?.
rap2i=[a’.c’]; v tapl<=tap2
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5.10. Mang mot chiéu

5.11. Khai niém:

MOt mang d{ li€u 12 mOt tap hgp s6 hltu han phan t c6 giOng nhu
cdc bi€n, c6 cung ki€u, g0i 12 ki€u c0 ban. Mang dugc dugc tG chlc theo
mOt trat tu xdc dinh. SO phan t& cla mang dugc khai bdo ngay tU khi dinh
nghia ra mang.

5.12. Mang mot chiéu:

Mang mot chi€u cé thé dugc hi€u nhu mot danh sich cic phan tlr
(theo cOt), c6 cung ki€u. MOi phan tl cla mang dudc xic dinh dugc truy
nhdp truc ti€p thong qua tén mang cung v&i chi dan truy nhdp duoc dé gilra
hai ngodc vudng [ ].

5.13. Khai bio mang mot chi€u:
5.14. Khai bdo gidn tiép:
TYPE
<Ki€u mang> = ARRAY [Ki€u chi s6 ] OF <Kiéu phan tu > ;
VAR
<Danh siach bi€n> : Ki€u mang ;
5.15. Khai bdo truc tiép :

VAR
< Danh sich bién > : ARRAY [ Ki€u chi s8] OF < Ki€u phan tl

>3
Vidu:
TYPE
KM1 = ARRAY [1.. 100] OF INTEGER ;
KM2 = ARRAY [1..20] OF CHAR ;
DAY = (Sun, Mon, Tue, Wed, Thu, Fri, Sat) ;
VAR
TUOI : KM1 ;
TEN : KM?2 ;
NGAY : ARRAY [DAY] OF BOOLEAN ;
Y nghia:

- KMI 1a ki€u mdng gdm 100 phan t& dugc danh sO tU 1 dén 100
thong qua ki€u chi dan 1a m6t mién con cic sO nguyén tU 1 .. 100. TUOI la
bi€n c6 ki€u 1a KMI.
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- KM2 12 ki€u mang gbm 20 phan t{ ddnh sO tUr 1 .. 20 c6 ki€u 1a céc ky
tu. Bién TEN c6 kiéu 1a KM2.
- NGAY la mdt bi€n mang gbm 7 phan tU ki€u Boolean dugc danh dau
qua ki€u chi dan 1a tén cla 7 ngay trong tudn.
Chu §:
Khi khai bdo mang, ki€u chi dan chi c6 thé Ia:
- Ki€u mién con cla cic loai d{f liéu vd hudng d€m dugc nhu ky tu,
sO nguyén
- Kiéu liét ké do ngudi viét dinh nghia (nhu NGAY trong tudn)
- Kié€u Boolean

Ki€u chi dan khong thé 1a ki€u khéng dém dugc nhu REAL

Vi€t nhu'sau 1a SAT: X1 : ARRAY [Real] OF Integer ;

Ta ciing khong thé khai bdo nhu: X2 : ARRAY [Integer] OF Integer ;

Mac dau Integer 13 ki€u vd hudng dém dugc do gidi han clia viing nhé
danh cho d{t liéu, s6 1ugng phan t cla 1 mang ciing bi han ché tuy theo kich
thudc cla ki€u dir liéu cla cdc phan tU, ta nén dung ki€u mién con d€ khai
bdo sO phan tlf clla mdng.

5.16. Truy nh@p va truy xudt cdc phan tt ca mang mét chiéu:

MO0i phan t clla mang dugc truy xudt thong qua tén bi€n mang cling
vGi chi sO cla mang trong cdp ddu ngodc vudng [ ]. Xét vi du dudi day:

Type MANG = Array[1..10] of Integer;

Var A: MANG;

arn Ay [ Ay | afer | asy| A | A | arsy | areg | Ao

Vi du:
Vi€t chuong trinh nhdp vao mOt mang va in ra mang dé sau khi xap
x€p céc phan tlf clla mang ting dan.
USE Cirt;
Type MANG = Array[1..50] of Integer;
Var A: MANG;
1, J, n, tam: Integer;
Begin
Write(“Ban nhdp bao nhiéu phan t: *); Readln(n);
{Nhap n phan t(}
Fori:=1tondo
Begin
Write(“Phan t0”, i, “ 1a: *);
Readln(A[i]);
End
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{Sap x€p ting dan }
fori:=1ton-1do
forj:=1+1ton-1do

If A[i] > A[j] then

Begin
tam := AJi];
Alil := Ajl;
A[j] = tam;
End

{In c4c phan t0 cUa mang)
fori:=1tondo
Write(A[1]:10);
Readln;
End.
Chii y: Hai mang A va B c6 cung sO phan tU va cung ki€u phan tl, ta c6 thé
thay toan b0 phan t& A bdi cic phan tl tuong Ung cla B bang mOt phép gin
A :=B.

5.17. Mdng nhi€u chiéu

5.18. Khaii niém

Trong phan nay ta chi xét mang 2 chi€u. Mang hai chiéu ciing tuong tU nhu
khdi niém v€ ma tran.

5.19. Khai bao

” ARRAY|[<Tip chisd 1>, <Tip chi s62>] OF <Kiéu phan ti>; ‘l

Vi du:

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 bao nhu 12 mang moét chi€u cla mang mot chiéu,
ta c6 th€ khai bdo nhu sau:

Type KieuPhantu = Array[1..20] of Integer;

Var A: Array[1..20] of KieuPhantu;

5.20. Truy nhap va truy xuat clia mang
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Mang hai chi€u tG chlc nhu' mOt ma trdn, cic phan tUf cla ma trdn
cling tuong tU nhU cic phan t& clla mang hai chiéu. Ta truy xudt cdc phan t&
cUa mdng hai chi€u thdng qua tén bi€n, theo sau 1a cdp chi s6 cich nhau bdi
dau , (phdy) hodc hai cdp dau [][].

Vidu:
A[3, 2] hoac A[2][3].
Ta c6 th€ hinh dung mdng A: Array[1..4, 1..5] nhU sau:
A[1L1] [A[1.2] [A1,3] |A[1,4] [A[1,5]
A[2,1] |A[2.2] [A[2.3] |A[2.4] |A[2.5]
A[3,1] |A[3.2] [A[3.3] |A[3.4] |A[3.5]
Al4,1] [AT4.2] TA[4.3] [A[4.4] [A[4.5]

Vi du: nhap vao mOt ma tran sO nguyén rdi in ra ma trdn d6 theo dang todn
hoOc.
Type MANG=array[1..20,1..20] of integer;
Var A:MANG;
1,J,m,n:integer;
Begin
Write(‘Ma tran co bao nhieu dong :”) ;readln(n);
Write(‘Ma tran co bao nhieu cot :’)  ;readln(m);
{Nhap vao mang hai chi€u}
fori:=1 ton do
for j:=1 tom do
Begin
Write(‘phan tu A[‘,1,°,”,),] 1a 2);
ReadIn(Ali,j]);
End;
{In c4c phan tU ra nhu mOt ma tran}
fori:=1 ton do
Begin
for j:=1 to m do
Write(A[i,jl);
Writeln;
End;
Readln;
End.

5.21. Ki€u ban ghi

5.22. Khai niém

65



Hang ngay ching ta rat quen thuOc v&i mOt danh sich sinh vién nhu dudi
day:

Stt Ho va tén Miss | Todn | Ly | Dth
1 | Mguyen Van An | 1973208 | &0 FO A
2 | TranTh MNga 1874564 | 5.0 a0 [ 65

MO0i dong liét ké cac dt liéu vé mOt ngudi, mOi cOt 13 mOt dit 1iéu thanh
phan cung cdp thong tin vé mOt thudc tinh cu th€ cla nhlng ngudi dé.
Trong ngdn ng(t Pascal, mOi dong dugc goi 1a mOt RECORD (dich 1a bdn
ghi hay thé ghi), m0i cOt 1a mOt FIELD (dich 1a truOng hay thanh phdn, hay
thuOc tinh cho sat v3i thuc té).

N6i tOng quit, mOi ban ghi 1a mOt tdp gbm nhi€u trudng (field), cic
truong c6 thé c6 ki€u dir liéu khic nhau.

Ki€u ban ghi dugc mo td bang cach ding tir khéa RECORD kém theo mOt
danh sach khai bdo céc tén truOng va ki€u dif liéu tuong Ung, két thic bang
tU khoa END; , tUc 1a:

TYPE

Ténki€u = RECORD
Téntruong] : Ki€udliéul;

Téntruong? : Ki€udliéu2;

Téntrudngk : Ki€udliéuk;
End;
+Vidu 1: Ta dinh nghia m&t ki€u KSVIEN nhu sau:
TYPE
KSVIEN = RECORD

Hoten:String[20];
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Maso : String[8];

Toan, Ly, DTB: Real;

End;

Theo md td trén, ta cé6 mOt kiu dif liéu mdi dat tén 1a KSVIEN c¢6 cau tric ban
ghi gbm 5 trudng (thuc tinh) 1a:

Tén truing | Kiéndilign Y nghia
Hoten String[20] Ho va tén cia sinh vién
Mazo string[ 8] WE &8 sinh vién
Toan Real Eiém todn cia sinh vign -
Ly Real Biém 1 cla sinh vién
DTE Real Bidm trung binh cda einh vidn
+Vidu 2:

Ta md t3 thdi gian 12 ki€u KDATE c6 ba truGng ngay , thang, nim nhu sau:
TYPE
KDATE = RECORD
Ngay : 1..31;
Thang : 1..12;
Nam : Integer;
End;
Vidu 3:

P& qudn ly cédc sach trong mOt thu vién, ta xdy dung mOt ki€u ban ghi
KSACH nhu sau:

TYPE
KSACH = RECORD
Ma_so_sach: String[6];

Ten_doc_gia: String[20];
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Nam_xban :Integer;

Gia_tien: Real;

Ngay_muon : KDATE;
End;

Ki€u KSACH 1a m0t ban ghi c6 5 truOng md ta 5 thudc tinh cla sich 1a:
mai sO séach, tén dOc gid, nim xudt ban, gia ti€n va ngdy muon.

Vi du nay cho thdy cdc ban ghi c6 th€ dugc md ta 10ng nhau: ki€u dit liéu
cla mOt truOng cUa ban ghi nay 1ai c6 th€ 1a mOt ki€u ban ghi khac di dugc
dinh nghia trudc d6. Trong ban ghi KSACH, Ngay_muon 12 mOt truOng c6
ki€u d{ liéu 12 mOt ban ghi ki€u KDATE.

MObi d6i tugng can quan 1y c¢6 th€ ¢ nhi€u truOng, song tlly yéu cau quan
ly ma ta chi Iua chon va khai bdo nhiing truOng that su' can thiét. Khai bio
th(ra thi hao phi bd nh&, nhung néu thi€u thi cdng tic quan 1y s€ khé khin do
thi€u thong tin. Vi vay, nén khai bdo cdc trudng v&i sO 1ugng it nhat nhung
du dung.

5.23. Su dung ban ghi

Ki€u ban ghi sau khi di dudc dinh nghia c6 thé dung khai bio cho céc bién.
Vidu:

Var
X,Y,Z: KSVIEN;
Trong d6 KSVIEN I ban ghi dd mo td & phan trén.

Theo khai b4o nay, X ,Y va Z la ba bi€n ki€u ban ghi KSVIEN, m0i bién
déucé 5 tru‘dng Hoten, Maso, Toan, Ly va DTB.

PE thAm nhap viao mOt trudGng clla ban ghi ta viét tén bi€n ki€u ban ghi,
sau d6 12 ddu cham “.” va tén truOng, tUc 13

Ténbi€n .Téntruong
Céc 1énh dudi diy gén gia tri cho tUng truOng cUa bi€n X :
X.Hoten :=‘Nguyen Van An’;
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X.Maso :=1973208’;
X.Toan :=8.0;
X.Ly :=7.0;
X.DTB :=(X.Toan+X.Ly)/2;

P& nhép d{t liéu cho truOng Hoten clia bi€n Y, ta viét:
Write(‘Nhap ho ten sinh vien Y : °);
ReadIn(Y.Hoten);

SG di phai viét tén bi€n ban ghi G trudc tén trudng 1a d€ xdc dinh truGng
d6 12 cla bi€n bdn ghi nao. M6i bién X, Y, Z déu c6 truOng Hoten, nén néu
chi vi€t Hoten thoi thi khong bi€t d6 13 Hoten cUa ai: X, Y hay Z 2. Con viét
X.Hoten 1a chi 16 day 12 Hoten cUa bi€n X.

Nhu vay, moi truOng cUa bi€n ban ghi ¢6 th€ thadm nhdp va s& dung nhu
mOt bi€n binh thudng. X.Hoten 12 bi€n ki€u String[20], X.Maso 12 bi€n ki€u

String[8], ..., X.DTB 12 bién ki€u Real.

DGi vi cic ban ghi 10ng nhau, cdch truy xudt dé€n tUng truOng ciing tUOng
(.

Vi du: Cho khai bdo bién S ki€u KSACH:
Var
S : KSACH ;
PE truy nhdp dén cic truOng Ngay, Thang, Nam cUa Ngay_muon ta viét :
S.Ngay_muon.TéntruOng
Chéng han gan :
S.Ngay_muon.Ngay :=2;
S.Ngay_muon.Thang :=9;
S.Ngay_muon.Nam := 1999;

Hai bi€n ban ghi ciing ki€u c6 thé gan cho nhau. Lénh :
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Y:=X;

gan gia tri cUa tUng trudng cla bi€n X cho truOng tuong Ung cla bi€n Y.
Vay 1énh trén tuong duong vGi khoi 5 1€nh sau :

begin
Y.Hoten :=X.Hoten;
Y .Maso :=X.Maso;
Y.Toan :=X.Toan;
Y.Ly :=X.Ly;
Y.DTB :=X.DTB;
end;
Cédc ban ghi c6 thé so sanh bang nhau hodc khéc nhau:
Vidu:
If X=Y then writeln(‘ X va Y 1a mOt ngudi °);
If X<>Y then writeln(* X khac Y °);
Tuy nhién khdng c6 phép so sénh <, <=, >, >= cho céc ban ghi.

Hai ban ghi c6 th€ hodn d0i gia tri cho nhau theo nghia hoan d6i tUng cap
gia tri cUa céc truOng tuong Ung.

GiOng nhu cic bi€n don gidn, d€ hoan dGi hai ban ghi X va Y ta diing ba
1énh:

7:=X; X:=Y; Y:=/;
trong d6 Z 14 bi€n trung gian cling ki€u ban ghi v4i X va Y.
Vi du: Néu bi€n X va Y c6 céc truOng tuong Ung 1a :
X.Hoten =‘Nguyen Van An’ Y.Hoten =“Tran Thi Nga’

X.Maso =‘1973208’ Y .Maso =1974564°
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X.Toan =8.0 Y.Toan =5.0
X.Ly =7.0 Y.Ly =8.0

X.DTB =7.5 Y.DTB =6.5

thi sau khi hoén d6i, ta duagc :

X.Hoten =‘Tran Thi Nga’ Y.Hoten =‘Nguyen Van An’
X.Maso =1974564’ Y .Maso =°1973208’
X.Toan =5.0 Y.Toan =8.0

X.Ly =8.0 Y.Ly =7.0

X.DTB =6.5 Y.DTB =7.5

524. Caulénh WITH

Khi lam viéc v3i nhi€u truGng cla mOt bi€n ban ghi thi cich thAm nhdp &
trén tO ra r'Om ra vi phai viét nhi€u Ian tén bi€n trudc tén truoOng.

P& don gidn céch viét, Pascal dUa ra ciu 1énh :
WITH Ténbi€n DO Lénh;
Tén bi€n thudc ki€u ban ghi.

Né€u LénhP c6 truy xudt dén céc trudng cla Tén bi€n thi khong can phdi
viét Tén bi€n va dau cham trudc cic tén trudng.

Vi du, thay vi viét:
X.Hoten:= ‘Nguyen Van An’;
ta c6 th€ viét :
WITH X DO Hoten:= ‘Nguyen Van An’;
D€ in cic truOng cla bi€n X 1én man hinh, ta viét:

WITH X DO
Begin
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Writeln( HO va tén :” , Hoten);

Writeln(‘ M3 s sinh vién :* , Maso);

Writeln(* Diém Toén :” , Toan: 4:1);

Writeln(* Piém Ly :* , Ly: 4:1);

Writeln(* Diém trung binh : ‘', DTB :4:1);
End;

Tat cd céc tén truOng nam trong khoi begin va end dugc hi€u 1a cdc trudng
cUa bi€én X (n€u khong ghi 16 tén bi€n nao khdc).

Céc 1énh sau gin cdc gia tri cho cdc truOng cla bi€n S ki€u KSACH 1a mOt
ban ghi 16ng nhau:

WITH S DO
begin
Ma_so_sach:=‘TH-435’;
Ten_doc_gia:=*Nguyen van Mai’;
Nam_xban :=1999;
Gia_tien:= 15000;
WITH Ngay_muon DO

begin
Ngay:=2;
Thang:=9;
Nam:=1999;
end;
end;

5.25. Ban ghi co’can truc thay doi

Cic ki€u Record trinh bay trén 1a ki€u Record cO dinh vi sO thanh phan
cling nhU cau tric cua Record 1a di ¢6 dinh. Bén canh d6 Pascal con cho phép
1ap cédc Record c6 mOt phan cau tric thay doi dugc.

Trudc hét, ta xét vi du sau: trong muc NhanSu, néu ta xét thém
trudng

NgheNghiep thi s& c6 nhi€u trudng hgp xay ra, chang han:
- Cong nhan : Can ghi rd nganh gi ? Bac thg may ?
- KV su : Nganh gi ? Trinh d0 thuc t€ ?
- Béc st : Chuyén khoa g1 ?
- Ca4biét : Khong ghi gi thém ?
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Tuy ta c6 th€ 1ap mOt Record gbm day dU cdc truOng k€ trén
nhung rat “cOng kénh” (trong khi d6 c6 th€ mdt ngudi & mot thoi
di€m nao d6 chi c6 mOt nganh nghé) va chi€m nhi€u 6 nho.

Ti€p theo ta c6 th€ 1ap ra bOn ki€u Record giGng nhau phan dau
(HoDem, Ten, NgaySinh, Luong, CoGiaDinh) nhung chi khiac nhau phén
cudi 12 nghé nghiép (NgheNghiep), tlc 1a s€ c6 cdc truOng tuong Ung vGi
bOn nghé khic nhau. Céch nay cling 1am “cOng k€énh” chuong trinh vi ta phai
diung dén bOn ki€u Record. Ngon ng(r Pascal cho phép 1ap Record cé dang
sau d€ ti€t ki€ém 6 nhG va cho phép linh hoat st dung:

Type
Nghe = (CongNhan, KySu, BacSi, CaBiet);
Nganh = (KhaiThac, CoKhi, CheBien, Nuoi, KinhTe);
Khoa = (Noi, Ngoai, Nhi, Phu);
NhanSu = Record
HoDem: String[20];
Ten: String[7];
NgaySinh: Date;
Luong: Real;
CoGiaDinh: Boolean;
CASE NgheNghiep: Nghe Of
CongNhan: (NganhCN: Nganh; BacTho: Byte);
KySu: (NganhKS: Nganh; TrinhDoTT: (Kem, TB, kha, Gioi));
BacSi: (ChuyenKhoa: Khoa);
CaBiet: ();
END; { Of Record }
Var NV, NV1: NhanSu;
Begin

With NV do
Begin
HoDem := ‘Vo Thanh’;
Ten := ‘Chau’;
NgheNghiep := CongNhan;
NganhCN := CoKhi;

BacTho :=3;
End;
With NV1 do
Begin
HoDem := ‘Huynh Dinh’;
Ten := ‘Can’;
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Luuy:

NgheNghiep := KySu;
NganhKS := KinhTe;
TrinhDoTT := Kha;
End;
END.
Giai thich :
- HoDem, Ten, NgaySinh, CoGiaDinh 14 cdc thanh phan cO dinh cUa
Record NhanSu.

- NganhCN, NganhKS, BacTho, TrinhDoTT, ChuyenKhoa la céc
thanh phan thay d6i cla Record NhanSu.

- Trong khai bdo mOt ki€u Record, n€u c6 thanh phan thay d6i thi phdi
dugc dat sau c4c thanh phan cO dinh va chi dugc phép c6 mOt truOng thay
doi.

- Phan thay d6i ndm sau cung trong danh sich va dugc bat ddu bang
ciu 1énh CASE. (Phan thay d6i nay 1ai c¢6 thé chilra Record khéc c6 ki€u
cau tric thay doi).

»

-Phén thay d0i 1a m0t truOng goi 1a truOng danh dau (Tag Field) va
dudgc dat trong ciu 1énh CASE (Vi du trén 13 NgheNghiep). Ung
vOi mOi gid tri cUa truOng ddnh ddu, ta c6 cic bi€n dang cla
Record v6i danh sich céc truOng tuong Ung dUQc dat sau cdc nhin
cUa 1énh CASE va toan b0 danh sdch nay phdi dugc dat trong hai
ddu ngodc don () ngay cd khi né rOng nhu trudng hgp CaBiet & vi
du trén.

-TruOng mé ta phdi 1a cic ki€u don gidn (Byte, Integer, Word,
Longlnt, Real, Double, Char, Boolean).

-Tat cd cic tén bién trong phan thay d6i déu bat budt phdi khic nhau.
Theo vi du trén, Nganh trong hai truOng hgp cUa NgheNghiep 1a
CongNhan va KySu dugc ky hi€éu bang hai tén khdc nhau Ia:
NganhCN va NganhKS.

5.26. Bai tap:

NOi dung

cc. C4ch thUc khai bdo va truy xudt cac phan tf trong mang mot chiéu
dd. C4ch thUc khai bdo va truy xudt cdc phan t(f trong mang nhiéu
chi@u (cu thé 12 mang hai chiéu)
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5.27. Bai tap thuc hanh:
5.28. Mang mét chiéu

Bai 1: Vi€t chuong trinh nhdp vao mang mOt chiéu gbm n phan tl. Sau d6 in
ra c4c phan tUf ¢ nhdp 1én man hinh
Bai 2: Vi€t chuong trinh nhap vao mOt mang A, hiy xudt ra man hinh:
- Phan t(r 16n nhat cla mang.
- Phan t& nhd nhat cla mang.
- Tinh tOng cUa céc phan tU trong mang .
Bai 3: Vi€t chuong trinh nhdp vao mang mOt chi€u A gOm n phan tl. Xuat ra
man hinh cdc yéu cau sau:

ee. S@p x€p cic phan tU trong mang theo thir tu tiing dan,

ff. PAo mang da sap x€p trén

gg. Tinh t@ng va tich cic s6 nguyén ducng
Bai 4: Viét thU tuc nhdp vao mang A gOm n phan tU ki€u nguyén, roi viét
ham tim ki€m x c6 trong mang A hay khdng?
Bai 5: Viét chuong trinh nhap vao mOt mang sO tu nhién. Hay xudt ra man
hinh:
- Dong 1: gbm céc s6 18, tOng cOng c6 bao nhiéu sO 18.
- Dong 2: gbm céc s chan, tbng cOng c6 bao nhiéu sO chan.
- Dong 3: gdm céc sO nguyén t0.
- Dong 4: gdbm céc sO khong phai 12 sO nguyén t0.
Bai 6: Viét chuong trinh nhdp vao mOt diy céc sO theo th(r tU ting, n€u nhap
sai quy cach thi yéu cau nhap lai. In diy sO sau khi da nhap xong. Nhap thém
mOt s mdi va chén sO dé vao diy di c6 sao cho diy van dam bdo th( tu ting.
In lai ddy sO d€ ki€m tra.
Bai 7: Viét chuong trinh tinh tGng binh phuong cla cic sO am trong mot
mang céc sO nguyén.

5.29. Mang hai chiéu

Bai 1: Viét chuong trinh nhap vao ma trdn cap n x m. Sau dé xudt ra man hinh
ma tran da nhap
Bai 2: Viét chuong trinh nhdp vio ma trdn cdp n x m bang phuong phip
Random. Sau d6 xudt ra man hinh ma tran da nhap
Bai 3: Viét chuong trinh nhdp vio ma tran cdp n x m. Sau dé tim xem cOt nao
c6 nhi€u sO duong nhat, r0i xudt két qua ra man hinh
Bai 4: Vi€t chuong trinh nhdp vio ma tran cdp n x m. Thuc hi€én chuyén vj
ma trén, in ra man hinh ma trén da chuyén vi.
Bai 5: Viét chuong trinh nhap vao hai ma tran A va B ¢6 cé'p m, n. In hai ma
tran 1én man hinh. T6ng hai ma trdn A va B 13 ma trédn C dugc tinh bdi cong
thirc:

cij= aij +bij (i=0,1,2,...m-1; j=0,1,2...n-1)
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Tinh ma trdn tOng C va in k€t qud 1én man hinh.
5.30. Ban ghi
Bai 1: Viét chuong trinh thuc hién phép cOng 2 sO phuc.
Bai 2: Viét chuong trinh qudn 1y di€m thi TOt nghi€p cUa sinh vién v&i 2 mon
thi: CO sG va chuyén nganh. NOi dung cong viéc qudn 1y bao gOm:
Nhap di€m cho tUng sinh vién.
In danh séch sinh vién ra man hinh.
ThOng ké sO 1ugng sinh vién thi dau.
In ra man hinh hinh danh sédch nh(tng sinh vién bi thi 1ai.
Bai 3: Viét chuong trinh quan 1y sich & thu vién gbm céc truOng sau: Ma sO
sach, Nhan d&, Tén T4c gid, Nha Xudt ban, Nim xudt ban.
a/ Nhap vao kho sach cla thu vién (gOm tat cd cdc trudng).
b/ In ra man hinh tat cd cdc cuOn sich c6 trong thu vién.
¢/ Tim mOt cubn sich c6 ma s dugc nhdp vao tU ban phim. Néu tim
thay thi in ra man hinh thong tin day du cla cuOn sdch do, ngugc 1ai thi
thong bdo khong tim thay.
d/ Tim va in ra man hinh tat cd cdc cubn sich cé cling tic gid dugc
nhap vao tU ban phim.
e/ Loc ra cic cudn sach dugc xudt ban trong cing mOt nim nio dé.
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CHUONG 6:

Tén chuong :Dir liéu ki€u chuoi
Ma chuong: MH15-06
Muc tiéu:

- Trinh bay dudgc khéi niém dir liéu ki€u chudi ki tu';
- Biét st dung dit 1iéu kiu chubi trong chuong trinh ;
- Ap dung dugc cdc phép todn trén chubi ;
- Van dung dugc cdc ham xUr 1y chu0i dé€ xUr ly.
- Thutc hién céc thao tic an toan v@i may tinh.

NOi dung chinh:

ChuOi (String) 12 ki€u d{t liéu c6 cau tric dung d€ xU 1y cdc chudi ky tu.
Ki€u String c¢6 nhi€u di€m tuong tU nhu ki€u mang (Array) nhung ciing ¢
di€m khac nhau 13: sO ky tU trong mOt bi€n ki€u chudi c6 th€ thay d6 con s
phan t0 cla ki€u mang ludn cO dinh.

6.1. Khai bao va cac phép toan

6.2. Khai bao kiéu chuéi

VAR Tén_Bién : String[n];

Trong d6: n 12 sO ky tu tdi da c¢6 th€ c¢6 cla chubi. Chi€u dai tdi da cla
mOt chuli 14 255. Néu trong phan khai bdo khong ghi [n] thi chubi c6 d0 dai
mac dinh 1a 255.

Vidu:
Var

HoTen : String[30]; { HoTen c6 thé chita t0i da 30 ky tu' }

St : String; { St cé thé& chlra toi da 255 ky tu }
VGi St 1a mOt chu0i, d€ chi ra cdc ky tu th(i cUa St ta viét St[i]. Céc St[i] déu
¢6 kiu Char. Vi du: St := ‘ABCD’; thi 1énh Write(St[4]) s& in ra ky tu ‘D’.
Cau triic cUa String nhu sau: Trong b0 nh& né chi€m sO Byte bang sO ky tu
t0i da, cOng v&i mOt byte dau tién (tai vi tri s[0]) ch(fa ky tU ma ma thap phan
ASCII cUa ky tU nay s€ cho bi€t chubi d6 c6 d0 dai bao nhiéu.
Chang han bi€n HoTen bén trén duoc gén gid tri:
HoTen := ‘Nguyen Van An’;

Khi d6, d0 dai chudi chi 12 13, mac dix @ dai cuc dai cho phép 1 30 nhu
da khai
b4o. Sau day cdu tric chudi HoTen:
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0 1 2 3 4 5 6 7 8 9 1 1
1

>0 =

Chr(13) [N |g |u |y |e |n Via |n
Chii ¥: * chi ky tU' khong xdc dinh

6.3. Cac phep toan trén chuo6i

6.4. Phép gan

Bién := Bi€u_thlc;

Pai luong bén phai cla 1€nh phai dugc dat gilta hai ddu nhdy don néu
d6 1a chuOi & dang hang. Ta cé thé€ s& dung dau cOng (+) d€ ghép cic chuOi
khi gén.

Vidu: HoTen := ‘Nguyen Van‘ + ‘ An‘;

6.5. Phép néi chudi

Ky hiéu bang dau +.
Vidu: ‘Turbo’ + ‘ Pascal‘ = ‘Turbo Pascal‘

6.6. Cdc phép todn so sanh

Khi so sanh hai chu®i, cdc ky tu cUa hai chudi dudc so sdnh tling cdp
mOt tU trai qua phai theo gid tri trong bang ma ASCII.
Vi du: Né&u so sanh:

‘ABC’ = ‘ABC’ ¢6 gia tri True.

‘ABC’ = ‘AB’ ¢6 gid tri 1a False.

‘ABCD’ < ‘ABED’ ¢6 gia tri 1a True.

‘ABC’ > ‘AD’ c6 gid tri 1a False.

6.7. Nhap va'in chuo6i

Mu6n in mOt chudi ky tu ta dung 1énh Write(St) hodc Writeln(St). Lénh
Readln(St) s& doc cac ky tu cho chubi St vGi d0 dai thuc sur 1a s6 ky tU g6 vao
tUr ban phim. N€u ta go< Enter > 1uén ma khong nhdp cho né ky tU nao thi St
1a chubi rong.

6.8. Cac thu tuc va’ham lam viéc v6i chuoi

6.9. Cac thu tuc

6.10. Insert(Obj, St, Pos):
Chén vao chuli ky tu St mOt chubi ky tu Obj ké tir vi tri Pos.
Vidu:
St := “Thh’;
Insert(‘an’, St, 3);
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Writeln(‘Xau ky tu sau khi chen them la: *, St); {S€é 1a ‘Thanh’}
6.11. Delete(St, Pos, Num):

X6a b trong chudi ky tu St bat dau tU vi tri th(t Pos mOt s6 ky tu 13 Num.
Vidu:

St := “Truong Hoc’;

Delete(St, 4, 6);

Writeln(‘Xau ky tu sau khi xoa bot la: ¢, St); {S&1a ‘Truc’}

6.12. Thu tuc Str(Value, St):

Sé bién d6i gia tri bang s6 nguyén hodc sO thuc Value thanh mot diy
ky tu bi€u dién sO d6. Cach bi€u dién cla St s& dugc qui dinh do qui cdch
cUa Value.

Vidu:
1:=1234;
Str(i:5, St); { ta dugc St = * 1234° c6 5 ky tu }
x :=123.5678901;
Str(x:10:5, St); { ta dugc St = © 123.56789’ }
6.13. Thu tuc Val(St, Varl, Code):
Sé bi€n dGi chuli ky tu St (biéu dién mOt s6 nguyén hay sO thuc) thanh
mOt sO nguyén hay sO thuc ch(ta trong Varl. V3Gi;: Code 13 sO nguyén d€ phat
hién 16i:
. Code = 0 tUc phép bién dGi 1a ding.
. Né€u St khong bi€u di€én ding sO nguyén hay sO thuc thi Code
nhan gi4 tri bang vi tri cQa ky tu sai trong chudi St (Code <> 0).
Vidu:
X 1a bi€n thuc, St = 123.56’, Result 1a bi€n nguyén.
Val(St, X, Result);
Két qUa: X =123.56  vaResult=0

X 1a bi€n nguyén, St = ‘123’, Result 12 bi€n nguyén.
Val(St, X, Result);
Két qla: X = 123 va Result =0

X 12 bi€n thuc, St = 123.56A°, Result 13 bi€n nguyén.
Val(St, X, Result); {St bi€u dién khong ding}
Két qUia: X khong xdc dinh va Result =7

6.14. Cac ham
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6.15. Ham Lenght(St):
Két qUa nhan dugc 13 dO dai cla chudi ky tu St.
Ta c6 th€ tu viét lai ham Length nhU sau:
Function Length(St: String): Byte;
Begin
Length := Ord(St[0]);
End;
6.16. Ham Copy(St, Pos, Size):
Sao chép G trong chudi Iy tu St bat dau tlr vi tri 12 Pos va nhan Size ky tu.
Vidu: St = ‘ABCDEF’ thi 1énh Copy(St, 3, 2) = ‘CD’ va Copy(St, 4, 10) cho ta
‘DEF
v Ghi chu:
- Néu Pos + Num > Length(St) thi ham sé trd v€ céc ky tu trong chuOi St.
- Néu Pos > Length(St) thi ham Copy s€ trd vé cho ta mOt chudi rOng.
6.17. Concat(Stl, St2,..., Stn):
Ham ndy dung d€ ghép tat cd cac chuli ky tu Stl, St2,..., Stn thanh mOt chudi
theo th(r tu' cac d0i sO cung cap cho ham.
v Ghi cha:
- SO 1ugng doi clla ham Concat phdi >= 2.
- Néu tOng sO chi€u dai cic chubi >255 thi mdy s€ bdo 10i.
- C6 thé€ duing phép cOng (+) d€ ghép chuli ky tu. Vi du: St:=Concat(St1,St2 +
N);
6.18. Pos(Stl, St2):
Ham ndy trd v& sO nguyén bi€u di€én vi tri ddu tién cUa Stl gdp trong
chubi St2. N&u khéng tim thdy thi Pos = 0.
Trong dé: Stl, St2 12 bi€u thlc chuli ky tu.
Vi du: néu St:= ‘ABCDEFGBCD’ thi Pos(‘DE’,St)=4, Pos(‘BCD’,St)=2,
Pos(‘XY’,St) = 0.

6.19. BAI TAP CHUONG 6

Cau 1. Viét thU tuc d€ ki€m tra va nhap mdt chudi ky tu s nguyén S, tinh
tOng cic chr sO cla chubi S, roi ddo chuoi.

Cau 2. Viét chuong trinh d6i ky tu ch(t hoa ra ch(r thuOng.

Cau 3. vi€t chuong trinh cat céc ky tu trOng & bén trai chudbi ky tu.

Cau 4. Viét chuong trinh cat cic ky tu trOng G bén phai chudi ky tu.
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Cau 5. Vi€t chuong trinh cat cac ky tu trOng & gilta chubi ky tu.

Cau 6. Vi€t chuong trinh ki€m tra mOt chubi nhdp vao tU ban phim c6 doi
xUng hay khong. Vi du:

- Chuli ‘ABCDCBA’ 1a d6i xUng

- Chudi ‘ABCDABC’ 12 khong d6i x(ng.
Cau 7. Viét chuong trinh dém sO 1an xudt hién cUa cdc ky tU nao d6 trong
chuOi.
Cau 8. Viét chuong trinh nhdp vao mOt chubi tU ban phim, hiy tich mOt
chubi con gdm n ky tu tU vi tri chi dinh.

Cau 9. Viét chuong trinh nhap vio mOt ciu ca dao, tuc nglt. Hiy d€m xem
ciu d6 c6 bao nhiéu tU.
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DANH SACH BAN BIEN SOAN GIAO TRINH DAY NGHE
TRINH PO CAO PANG
Tén gido trinh: Lap trinh ciin ban
Tén nghé: Quan tri mang

1. Ba Vo Thi Ngoc T ChU nhiém
2. Ba Tran Thi Ha Khué Thanh vién
3. Ba bang Quy Linh Thanh vién
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GIAO TRINH DAY NGHE TRINH PO TRUNG CAP, CAO PANG

DANH SACH HOI PONG NGHIEM THU

Chu tich
Phé chU tich
Thu ky
Thanh vién
Thanh vién
Thanh vién
Thanh vién
Thanh vién
Thanh vién
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Phu luc 3.2
CAC TIEU CHI VA TIEU CHUAN PANH GIA CHAT LUON G

GIAO TRINH DAY NGHE TRINH PO TRUNG CAP VA CAO PANG

Muc dO danh gia
bat yéu | Patyéu | Chua
caudé |cau dat

Sé nghi nhung yéu cau
TT Cac tiéu chi danh gia ban phai phai Ghi chd
hanh chinh stra | xay
ngay dung
lai
A | Su tuong Ung v@i chuong trinh
1 | Gido trinh c6 dU cac dé muc va thé€ hién
ndi dung theo diing mau dinh dang
2# | Gido trinh c¢6 day dU cédc ndi dung theo
chuong trinh chi ti€t cic mon hoc/md
dun trong chuOng trinh dao tao
3% | NOi dung cdc chuong/bai ddm bao muc
tiéu ki€n thUc, kY ning da dé€ ra khong?
4% | KhOi lugng céc thong tin trong cidc mon
hQc/md dun c6 phut hQp v6i thdi lugng
cUa chuong trinh khdng?
B | Tinh logic
5% | NOi dung tUng chuong/bai c¢6 dugc trinh
bay mOt cach logic v6i qu4 trinh nhan
thlc khong? (tlc 1a: MUc do tir dé dén
khé, tinh trinh tU cho cédc khdi niém tU
don gidn dén phlc tap)
6* | Cdc bu@c hinh thanh kY niing c6 hgp 1y
va vUa phdi khong? (tUc 1a quan sat mau
- bat trudc - 1am dugc - lam dbc 14p -
lam thudn thuc hodc theo dudng xodn
Oc d€ hinh thanh cic kY xd0)
7% | MOi quan hé gi(ra ly thuy€t va thuc hanh
¢6 hop 1y d€ bao ddm dudgc su nhan thiic
va ki€n thUc, sU hinh thanh kY ning
khong?
g* | Hinh thc hoc tap va céc gidi phdp su
pham cho tUng chl dé c6 thich hgp so
vGi muc tiéu da dé ra khong?
C | Muc day da/bao quat ddi véi muc
tiéu
9* | NOi dung c6 day dU d€ ddm bdo dao

tao c6 k€t qua theo cdc muc tidu thuc
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hién khong

10*

NOi dung c6 dugc nhan manh dé€ rén
luyén, hinh thanh c4c k¥ ning can thiét
khong? (TUc 1a ¢6 cdc quy trinh rén
luyén/thuc hanh bao gOm ca céc khia
canh khic nhu: tinh than trach nhi€m,
tuan thU ky luat, y thlc an toan, Ung xU
trong nhém, tdc phong cdng nghiép...)

11*

Céc cau phan tao su chl dOng va hoc
tich cUc c6 day du khong? (tUrc 1a dU céc
muc: Gidi thi€u, hudng dan, tu danh
gid, gidi thich thuat ng(r, tai liéu tham
khdo...)

12

C6 van dung dugc su ho trg cla cic
trang thi€t bi, nguén hoc li€u, ngudn
1;uc khac cho qua trinh hQc tap clla hQc
vién khong?

13

Cic hanh anh minh hoa, bang bi€u, ban
v€, quy trinh thuc hién...c6 dU & mUc
can thi€t, rd rang va in nhap véi doan
viét khdng?

Tinh chudn xac

14

NOi dung khoa hQc cUa thong tin c6
chinh xdc khong? (v€ ban chat van dé,
Ve céc s0 liéu, vé cdc surkién va dulng
nét...dugc dé cap trén cic doan viét,
cdc bang bi€u va cdc hinh minh hoa,
ban ve..)

15

Céc thudt ngii c6 ddm bdo tinh phG
thong va nhat quan khong?

Phong cach bién soan

16

Y t( trinh bay rd rang, sing sUa, doOn
gidn va dé hi€u khong?

17

Can d0i va phit hgp gilra kénh hinh va
kénh ch(r

18

C6 vi pham gi v€ vin héa tap quén cla
céc dan tOc Viét Nam khong?

19

C6 sai pham gi d6i vGi Ludt ban quyén
khong?

20

Phong cich trinh bay c6 thé€ hién tinh
g0i ma, 16i kéo ngu0i hoc thuc hién
cong viéc khong?

Cau tric va cac chuyén muc

21

B0 cUc c6 nhat quan trong toan b0 tai
liéu khong?

22

Moi lién hé gilta céc chuyén muc c6
chat ché va tuong Ung v6i nhau khong?
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(dac biét 1a muc tiéu, ki€m tra ddnh gia
va cdc hubng dan trd 10i)

23 | M4 cic chuyén muc, hinh v&, bang bi€u,
bdn vé&...c6 nhat quin va chinh xdc va
tao di€u kién thudn 10i cho viéc tim
ki€m va lién hé

1. Cdc tiéu chi c¢6 ddnh d8u * cé ¥ nghia ra@t quan trong doi vOi chdt luUQng gido trinh da

bién soan

2. Cdc mUc dO ddnh gid:

1ap;

xem xét, néu théng qua dugc thi dat yéu cau dé nghi phé duyét;

- Pat yéu cdu: Khéng phdi sta chita gi hodc chi can sta chilia vai 16i nhG vé bién

- Pat yéu cdu nhung phdi chinh sa: Phai sta chita mot s6 16i vé ndi dung chuyén
mén va bién tap, chinh 1y, bO sung; sau do trinh chU tich, phé chd tich va thu ky hi dOng

- Khong dat yéu cau: C6 nhi€u 10i vé nbi dung chuyén mon va bién tap, phdi bién
soan lai d€ trinh HOi dbng thdm dinh lai.
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