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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.
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BAI 1: GIOI THIEU NGON NGU PASCAL VA CAC Vi DU DON
GIAN

I. Xu#t xf ng6n ngi Pascal:

Pascal 1a ngon ngii 1ap trinh cip cao do Niklaus Wirth, gido su dién todn trudng
dai hoc ky thuat Zurich (7huy S7), & xuit nim 1970 véi tén Pascal dé ky niém nha
toan hoc va triét hoc ndi tiéng Blaise Pascal (ngudi Phap).

Ngon ngii 14p trinh Pascal ¢6 dic diém: ngll phap, ngli nghia don gidn va cd tinh
logic; cAu truc chuong trinh 16 rang, d& hi€u (thé hién tu duy I3p trinh cau tric); d&
stia chiia, cai tién.

Trong qua trinh phét trién, Pascal da phét huy dudc uu diém va dugc dung dé tao
ra nhiéu ting dung trén nhiéu linh vuc khac nhau. Cac t6 chiic va cong ty chuyén vé
may tinh dua trén Pascal chudn da phat trién thém va tao ra cac chuong trinh dich
ngdn ngll Pascal véi nhiéu phin bo sung, gidm thifu khic nhau. Vi du: TURBO
PASCAL cia hang Borland (My), QUICK PASCAL cia hang Microsoft, UCSD
PASCAL (University of California at San Diego), ANSI PASCAL (American
National Standard Institute),.v.v.

So vdi nhiéu sin pham Pascal ctia nhiéu t6 chiic va cong ty khac nhau xuét bén,
TURBO PASCAL ctia hang Borland t6 ra ¢ nhiéu uu diém nhét va hién nay da tré
thanh ngon ngtt 14p trinh phd bién nhét trén thé gidi st dung trong linh vuc giang
day va lap trinh chuyén nghiép. Chi trong vong vai nim Turbo Pascal dudc cai tién
qua nhiéu phién ban : 1.0, 2.0, 3.0, 4.0, 5.0, 5.5 (1989), 6.0 (1990), 7.0 (1972).

C4c tap tin chinh clia ngon ngli Turbo Pascal gom:

- Turbo.exe: chuong trinh soan thdo, dich va lién két chuong trinh.

- Turbo.tpl (.tpl - Turbo Pascal Library): tap tin thu vién luu cac don vi (Unit)
chuan dé chay véi Turbo.exe.

Muén st dung céc 1énh do hoa, phéi c6 cdc tap tin sau:

- Graph.tpu: Don vi (Unit) chda cac 1énh dd hoa.

- Cdc tip tin c0 phin md réng CHR (SANS.CHR, TRIP.CHR,
GOTH.CHR,.v.v.): Chua céc kiéu chi trong ché d¢ db hoa.

- C4c tap tin ¢6 phan mé rong BGI (EGAVGA.BGI, HERC.BGI, CGA.BGI....):
dé diéu khién cac loai man hinh tuong ting khi dung dd hoa.

II. Khéi dong:
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Ta c6 thé khéi dong Pascal tti Windows hode MS-DOS, chuyén dén thu muc BP
hodc 7P va chay tap tin BP.EXE hay TURBO.EXE. Hai c4ch khéi dong trén thuc
hién nhu sau:

- Khdi dong ti ddu nhic cia MS-DOS: Chuyén dén thu muc BP hodc 7P noi
chuia tap tin BP.EXE hoic TURBO.EXE, g6 BPhoic TURBO va 4n <Enter>.

- Khdi dong tir Windows: chon menu Start/Program/Borland Pascal. Néu chuong
trinh Pascal chua dugc cai vao menu Start, ban ¢6 thé dung Windows Explorer
chuyén dén tap tin BP.EXE hoic TURBO.EXE va khéi dong Pascal bing cach
chay tap tin nay.

ITI. C4c phim chifc niing cAn biét ctia ng6n ngii Pascal:
- F2: Luu chuong trinh trong khi soan thao.
- F3: Tao mot file mdi hodc mS mét file cu.
- F9: Dich thi chuong trinh d€ kiém tra 13i.
- Citrl - F9: Chay chuong trinh.
- Alt - F5: Xem két qua chay chuong trinh.
- Alt - X: Thoat khdi man hinh soan tho chuong trinh Pascal.

IV. C4u tric mot chudng trinh Pascal:
1. C4u tric cd ban:
Chuong trinh Pascal don gidn nhét phai c6 hai ttf khod Begin va Endnhu sau:

Begin

End.

Chuong trinh trén tuy khong lam gi khi chay (4n Ctr/ - F9) nhung 1a mét chuong
trinh hop 1& do hoi du diéu kién can thiét 1a ¢ hai tti khod Begin va End.

Tt khod End cé kém ddu "." phia sau bao hiéu két thiic chuong trinh, day la diéu
bt budc phai co trong mdt chuong trinh. Tt khoa Begin trén dudc trinh bién dich
hiéu 1a bt dau thuc hién cdc 1énh sau né va két thic tai tii khoa End c6 ddu chdm
"." Khéi 1énh nim trong cip tui khod Begin va End néu c6 ddu chdm theo sau con
goi 1a khéi chuong trinh chinh. Ngoai ra, néu sau tii khoa End khong c¢é diu hoic
c6 ddu ";" thi d6 c6 thé 1a khéi chuong trinh con, khéi 1énh clia ham hodic khéi 1énh
trong chuong trinh. Trong chuong trinh ¢d thé cé nhiéu khéi 1énh, tic c6 thé c6
nhiéu cip ti khod Beginva End.

2. Phuong phap khai béo va t8 chiic c4u triic mét chuong trinh Pascal:
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Viéc dit cac phan khai bdo va soan thdo chudng trinh theo thi tu nhu sau:
Program ProgName;
Uses UnitNamel, UnitName2, UnitNameN;
Label LabelNamel, LabelName2, LabelNameN;
Const Constl = n, Const2 = m, ConstN = k;
Type Typel = AnyType;
Var Varl, Var2, VarN : Type;
Begin

{ C4c lénh cda chuong trinh }

End.
O Gidi thich c4u tric c4c khai bio trén:

Néu ¢6 phan khai bdo nao cin cho chuong trinh thi phai tuin theo thi tu trén, vi
du: phin khai bdo thu vién (USES) khong thé dit sau phan khai bdo hing s6
(CONST)hoic sau (VAR)... sau mdi phan khai bao phai c6 ddu ;.

- Program: Tu khod nay dung dé khai bdo tén chuong trinh, ProgName 1a tén
chucng trinh, tén ndy khdc vdi tén tap tin. Tén chuong trinh phai tuan theo quy tic:
+ khong c6 ky tu tréng xen gitia.
+ khong dit s6 6 ky tu dau tién.
+ trong phan tén khong chia cdc ky ty dit biét nhu: 7, @' #. 'S, "%’ ",
!&l 15k 1 /(/ 9/ ! I_/_I VV /l’ rrors VV
+ két thic phai ¢ ddu ;.
+ phén nay ¢ thé khong cé.
4 Vi du: mdt cach khai bao tén chuong trinh:

Program TimUSCLN;
Begin

End

- Uses: Tti khoa nay dung dé khai bao viéc st dung Unit (thu vién) cho chuong
trinh. Thu vién 13 tap hop cac ham, thi tuc do ngdén ngii Pascal cung cap kém theo
hodc ciing co thé do ngudi I3p trinh tao ra dé sif dung. Ta khai bdo thu vién thong
qua tén cua thu vién, va trong chuong trinh do ta s& c6 thé st dung cdc thi tuc hoic
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cac ham c6 trong thu vién dd. Céc thu vién chuén cla ngon ngii Pascal gdbm: CR7,
DOS, GRAPH, GRAPH3, OVERLAY, PRINTER, SYSTEM va TURBQO?3. Trong
do, thu vién SYSTEM mic dinh dudc chuyén vao chuong trinh ma ta khong cin
phai khai bao. Vi du mdt cich khai bdo thu vién:

Uses CRT, GRAPH;

- Label: Dung d€ khai bdo cac nhan cho chuong trinh. Nhan 1a cdc tén dung dé
danh déu trong chuong trinh dé 1énh GOTO nhiy dén ding vi tri d6. Viéc st dung
lénh GOTO dugc dé cap & bai 4. Vi du mot cach khai bao nhan:

Label THI, N2,

- Const: Tt khoa nay dung dé khai bdo céc hing sé st dung trong chuong trinh,
khi bdo hing sé 1a viéc ¢6 dinh mot vai gia tri nao dé trong chuong trinh thong qua
tén hang, vi du cach khai bdo hing:

Const k =5, Max = 500, Ten = 'Nam’;

- Type: tii khoa dung dé€ khai bdo cac kiéu hing di liéu st dung cho chuong
trinh. Vi tii khod nay, ta ¢ thé ty tao riéng cho minh nhiing kiu di liéu riéng dua
trén cac kiéu dif liéu chun d€ tién st dung trong viéc lap trinh. Cac khai niém vé
dif lidu chuén va phuong phap tao kiéu dif lidu tu tao s& dudc gidi thiéu & cac phan
sau. Vi du mot cach dé khai bao mot kiu dii liéu ty tao:

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

- Var: Tui khoa dung d€ khai bao cac bién sé dudc sti dung trong chuong trinh.
Bién sé 1a cac gid tri co thé thay doi duoc trong sudt qua trinh chay ctia chuong
trinh. Khai niém vé bién sé rat quan trong trong viéc 1ap trinh (kAdi niém nay duoc
trinh bay ky J bai 3). Mot vi du vé cach khai bao bién:
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Var HoDem, Ten : String;

N : Integer;

O Ghi chi:
- Thi ty c4c khai bdo trén 1a diéu bét budc, ta phdi ndm thi tu nay cho du mot s6
khai niém ta chua dudc biét.

- Trong chuong trinh Pascal, d€ tao 16i chd thich, ta st dung cip d4u {...} hoic
(*...*) 16ng céc cau chu thich vao bén trong nd.

n n . ;o R L n o <A Al 1A
- Trén mot dong ¢ thé viét mdt hoac nhi€u cau Iénh.

V. Céc vi dy don gian 1am quen véi ngén ngif Pascal:

4Vidyl:
Program GioiThieu;
Begin
Writeln (' Trung tam Trung hoc Chuyen nghiep va Day nghe ');
Write (' 74 Tran Quoc Toan - Tel: 0511 872664 ");
End.

F Gidi thich chuong trinh Gioi Thieu:
- Begin: Tti khoa cho biét bt dau chuong trinh.

- Writeln: 13 thi tuc xuét ndi dung cdc thanh phan bén trong cip ddu (...)1én man
hinh va chuyén con tré xuéng dong. Bén trong cip déu (...) cé thé ¢d nhiéu thanh
phan gdém chudi ky ti (hing gid tri chudi), bién s6 hoic ham. Gilia cac thanh phan
trong cdp ddu (...) phai cdch nhau bing d4u ', néu khong cung loai, tic 1a chudi ky
tu phai dudc cach véi bién sé hodc ham ding trudc né hay sau né bing dau ',

LI

Chudi ky ty mudn hién thi nguyén vin phai dugc dit trong ciip ddu

- Write: 1a thi tuc xuét ndi dung cac thanh phan bén trong cdp diu (...) 1én man
hinh, tht tuc nay c6 chiic ning ticng ty Writeln nhung khong chuyén con tré xuéng
dong.

- End:1a ti khoa cho biét két thic chuong trinh.

- C4c dong 1énh nim gitita Begin va Endla 1énh ma chuong trinh can phai thuc
hién.

- D€ xem chuong trinh trén, ta chay bing Ctr/ - F9va xem lai bing A/t - F5.
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A4 Vidu?2:
Program DonXinPhep;
Uses CRT;
Begin
ClrScr;

Writeln ( 1ok sk sk s ok sk sk s sk sk sk s sk ok sk sk s sk sk sk sk sk sk sk skeoskoskosk skeskoskosk kg ! )

2

Writeln (' * Cong hoa Xa hoi Chu nghia Viet Nam * ');
Writeln (' * Doc Lap - Tu Do - Hanh Phuc *1);
Writeln (' * DON XIN PHEP NGHI HOC *UY;
Writeln (' sk sk sk sk sk s sk skoske sk sk st sk sk skeoske sk skt sk stk sk skeoskeoske skoskoske sk skeokeskosk 0 )’
Writeln (... ");
Readln;

End.

F Giai thich chuong trinh trén:

- Khai bao: Uses CRT: & khai bao thu vién CR7, do c¢6 st dung lénh CirScr.

- Lénh CirScr; © lau sach man hinh (Clear Screen).

- C4c lénh Writeln (...) & xuét ra man hinh ndi dung bén trong diu (...) va xudng
dong.

- Lénh Readin; & diing chuong trinh, phuong phap nay dung dé hién thi ndi
dung sau khi thuc hién cdc Iénh bén trén va cho ngudi ding 4n phim bat ky dé tiép
tuc thuc hién cdc Iénh ké sau no. Trong trudng hop trén, ké tiép 1a tti khoa Endnén
chuong trinh dudc két thic sau khi c6 mot phim bat ky duge 4n.

4 Viduy3:

Program TinhTong;

Uses CRT;

Begin

ClrScr;
Write (30 +40+ 15=",30 + 40 + 15);

Readln;
End.

A Két qua: May thuc hién phép tinh va hién thi 30 + 40 + 15 =85
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F Trong cau 1énh Write & trén, c6 hai thanh phan, biéu thic thu nhét: 30 + 40 +15
= "dugc hiéu 1a mot chudi phai duge hién thi nguyén vin do ¢é cip ddu' ' § hai
ddu. Thanh phan thi hai dugc cdch véi thanh phan thu nhét bing dau ', va do
khong ¢6 cip ddu ' ' hai diu nén né dugc tinh tong va trd vé gia tri cia biéu thiic.

0=0
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BAI 2 : CAC KHAI NIEM CO BAN CUA NGON NGU PASCAL

I. Cac tu khoa (Key word) trong ng6n ngii Pascal:

Cac ti khod 1a cac tf dung dé khai bdo, dit tén cho ddi tugng trong Pascal, khi
ta dit tén cho déi tugng nao do, khong dudc dit tring tén vdi cac tii khod.

Bang tif khoa trong ngon ngi Pascal gém:

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 phan biét ky tu thudng ho#ic hoa. Vi duy, cdc cach viét sau cé
y nghia nhu nhau: Begin, BEGIN, begin, beGIN, bEGIN,...
I1. Céc kiéu dit liéu ¢ ban:
1. Céc kiéu dit liéu dang s nguyén:
a. Kiéu Byre: Kiéu Byte thudc kiéu dif liéu biu dién cac gia tri sé nguyén tii 0dén
255. Kiéu Byte chiém 1 byte trén bo nhd.
b. Kiéu Integer: Ki€u Integer 1a ki€u di liéu bi€u dién céc gia tri s nguyén tu -
32768 d&én 32767, Kiéu Integer chiém 2 bytes trén b nhd.
c. Kiéu Shortint: Kiéu Shortint 1a kiéu dif liéu biéu dién cac gia tri s nguyén tu -
128 dén 127 Kiéu Shortint chiém 1 byte trén bd nhd.
d. Kiu Word: Kiéu Word 1a kiéu dif liéu biéu dién cac gid tri nguyén ti 0 dén
65535, Kiéu Word 1a kiéu sé khong biéu dién duoc gid tri 4m. Kiéu Word chiém 2
bytes trén bo nhd.

e. Kiéu Longint: Kiu Longint biéu dién cdc gia tri sé nguyén ti -2.147.483.648
dén 2.147.483.647, Kiéu Longint chiém 4 bytes trén bo nhd.

2. Cac kidu dit liéu dang s6 c6 phan biéu dién thap phan:
a. Kiéu Single: La tap hop céc so theo ki€u ddu '.' dong trong gidi han ti 1.5E 45
dén 3.4 E38 (1,5 x 10% dén 3,4 x 10°°). Ki€u Single chiém 4 bytes trén bd nhd.

b. Kiéu Real: La tap hop céc sé theo kiéu ddu ' dong trong gidi han ti 2.9E -39
dén 1.7E 38 (2,9 x107° dén 1,7 x 107¥). Kiéu Real chiém 6 bytes trén bd nhd.

Trang 8



Sollware

M Gido trinh L4p trinh Pascal cin bin &

noo
c. Kiéu Double: La tap hop cac s6 theo kiéu ddu ', dong trong gidi han tif 5.0F -324
dén 1.7E 308 (5,0 x10 7%* dén 1,7 x 10°%). Kiéu Double chiém 8 bytes trén bo
nhd.

3. Kiéu Char (ky tz):
Kiéu Char dung dé biéu dién céc gia tri 1a cac ky tu thude bang chil céi: ‘A’ b,
x!... cac con sO: 0..9hodc cac ky tu dic biét : /! @, #, 8, %, &, ..

D€ biéu dién thong tin, ta cin phéi sip xép céc ky tu theo mot chuin nao dé va
mdi cach sép xép do goi la bang ma, thong dung nhat 1a bang ma ASCII (American
Standard Code for Information Interchange). Bang ma ASCII c6 256 ky tu duigc
gan ma sb tu 0..255, mbi ky ti c6 mot ma s6 nhat dinh, vi du : ky tu ‘4’cé ma s6 1a
65, 'a’céd ma sd 1a 97trong bang ma ASCIL,.v.v.

DE hién thi bang ma ASCIL, ban chay chuong trinh sau:

Program ASCI I Table;
Uses CRT;
Var 1 : Integer;
Begin
ClrScr;
For 1:=0to 255 do
Write( I, '=", CHR(I),"' "),
Readln;
End.

4. Kiéu Logic:

Kiéu logic 1a kiéu biéu dién hai trang thai la dung (7rue) hoic sai (False). Tu
khod d€ khai bao cho kiéu logic 1a BOOLEAN.
4 Vi du:

Var Co : Boolean;

Co := True;
5. Kiu String (chudi ky tw):

String 1a kiéu dif liéu chia cac gia tri 1a nhom céc ky ty hodc chi mot ky tu, ké ca
chudi réng. Do dai tdi da cia mot bién ki€u String 13 255, tiic 1a né ¢d thé chuia téi
da mot day gém 255 ky tu.

Cu phap khai bdo: (1) Var Bién 1, Bién 2, Bién n: String;
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(2) VarBién 1, Bién 2, Bién n: String [30]:

Cach khai bdo (7) sé cho phép bién HoTen nhan téi da 255 ky tu. Cach (2) cho
phép bién HoTennhan tdi da 30 ky tu.

O Ghi chi: Cich sif dung kiéu dif ligu String sé duoc trinh bay chi tiét & bai 8.

I11. C4c ham xii ly dif liéu co ban cia ngbn ngit Pascal:

- SQR(x)

- ABS(x)

- SQRT(x)

- SIN(x)

- COS(x)

- ARCTAN(x)
- LN®)

- EXP(x)

- TRUNC(x)

- ROUND(x)

- PRED(x)

- SUCC(x)

- ORD(x)

- CHR(x)

binh phudng ctia mot sé nguyén hay thuic.

tri tuyét doi cla x.

cin bac hai cua x.

tinh gia tri Sin(x) vdi x la Radian.

tinh gia tri Cos(x) vdi x la Radian.

tinh gia tri Arctan(x).

ham logaric co s6 e =2.718.

ham e*.

cit bé phin thip phan cla x néu cd. Vi du: Trunc(4.86) = 4,
Trunc(-3.2) = 4.

cho sé nguyén gan x nhét. Vi du: Round(1.6) = 2, Round(-
23.68) = -24, Round(1.5) = 2.

cho gia tri ding trudc x, déi sé x c6 thé 1a kiéu logic, kiéu
nguyén hodc kiéu ky tu. Vi du: Pred('B); & cho gia tri ‘A’
Pred(2) cho gia tri I, Pred(True) cho gia tri False. Tuy nhién,
Pred(False) 1ai khong cho dudc gia tri nao do gia tri False diing
trude gid tri True doi voi kiéu Boolean.

cho gia tri diing sau x, d6i sé x c¢d thé 1a kiéu logic, kiéu nguyén
hozic kiéu ky ty. Vi du: Suce(’B"); & cho gia tri 'C’ Succ(2) cho
gia tri 3, Succ(False)cho gia tri True.

cho s6 thi ty cta ky tu x trong bing ma ASCII Vi du: Ord('A")
=65, Ord(a') = 97,...

trd vé ky tu thu x trong bing ma ASCIL Vi du: Chr(65) ='A’
Chr(50) =2,...
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- ODD(x) Tra vé gid tri True néu x 12 s6 1& va tra vé gid tri False néu x 1a
s6 chan.
IV. Stt dung ham Random(n) d€ 14y mét gi4 tri nguyén ngfu nhién:
Ham Random(n) s& tra vé mot gia tri nguyén ma may lay ngiu nhién c6 gid tri ti
0 dén n. Trong d6, n /a mdt s6 kiéu Word tiic 1a trong khoan tui 0.. 65535.
Trude khi st dung ham Random ta phai goi thi tuc Randomize dé khéi tao bd
tao s6 ngu nhién

0=0
BAI 3: HANG SO, BIEN SO, BIEU THUC VA CAU LENH
DON GIAN TRONG NGON NGU PASCAL

I. Hing sd:

1. Khai niém:
- Hing s6 1a cac gia tri khong thay doi trong qud trinh chay chucng trinh.
- C6 hai phuong phdp st dung hing :

+ Gan truc tiép gia tri hing. Vi du: DT :=R *R *3.14; ChuVi =D * 3.14;

+ Dit cho hang mot tén goi va trong qua trinh soan chuong trinh ta dung tén
goi thay cho viéc dung truc tiép gia tri do. Vi du: ChuVi = D * Pi; trong d6, Pila
mot hing s6 chun cla Pascal (tic /4 ta co thé ding ma khong can khai bao va gan
gia tri).

- Hing s6 ludn ludn dugc khai bdo trudc phan khai bdo bién néu st dung theo
phuiong phdp dit tén cho hing.

2. Cu phap khai bao:
Const a,=Tri 56 1, a,=Tri s6 2, a,=Tri sO n;
Trong do: a,... a, 1a tén cdc hing sd, cac tr7 56 1,2,...,n1a cac gia tri gan cho céc
tén hang a,...a,.
F Vi du mét cach khai bdo hing sb: Const Pi = 3.1416, Max = 500;
4 Vi du: chuong trinh tinh chu vi dudng tron c6 st dung hing sé Pi do ta dinh
nghia:

Program TinhCV_DT HT;
Const Pi=3.1416;

Var R :Real;

Begin
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Write (' Nhap ban kinh hinh tron : ");
Readln (R);
Writeln (' Dien tich hinh tron= ", Pi * R * R);
Writeln (' Chu vi hinh tron= "', 2 * R * Pi);
Readln;
End.
O Ghi chu:
- Tatranh viét: z = Exp(1.23) + Sin(2.34) * Sin(2.34);
- Ta sé thdy tai hai ngay vi khi muén tinh lai z véi gia tri mdi cda x, vi du x =
1.55, khong 18 lai di thay hét 3 vi tri v6i 2.34 (I3 gid tri cu thé cua x ma ta di khong
sif dung hang sé)thanh 1.551!

- Trong chuong trinh trén, ban ¢ thé 67 uu hod thém dé chuong trinh chay
nhanh hon bing c4ch thay hai 1an tinh Sin(x) bing mot 1an. Cu thé, ta thuc hién nhu
sau:

t = Sin(x);
z:=Exp(a+t*t-x);

Téc phong #07 uu hod nay sé rat ¢ ich cho ban khi ban c¢6 mét chuong trinh véi
khéi lugng tinh toan dd so, c6 thé chay vai ngay dém lién tuc nhung néu biét tdi uu
ngay tii dau thi sé gidm bdt xuéng con mot ngay ching han. Lic nay ban mdi 'thdu
hiéu' 67 uu hod dé lam gi ?

II. Bién s6:
1. Khai niém:

- La dai luong ma gid tri ciia no co thé thay dor trong qud trinh thuc hién chuong
trinh. Bién dugc khai bao bing tii khoda VAR.

- Bién 1a tén ctia mot ving bo nhd luu tri dif lidu.

- Bién dugc truy xuat trong chuong trinh thong qua tén bién.

- Bién 12 mot cdu truc ghi nhd di liéu vi vy phai duge quy dinh theo mot kiéu
di liéu nao d6, vi du kiéu Integer, Byte, Char,...

2. Cu phép khai bao cho céac bién:
VAR Tén bién 1, Tén bién 2, Tén bién n : Kiéu dii liéu cua bién;

Trong d6: Tén bién 1, Tén bién 2, Tén bién nla tén cac bién can khai bdo dé
st dung trong chuong trinh, Kiéu dif ligu cia bién la mot trong cac kiéu di liéu
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chuin (d4 duoc néu trong phan II cia bai 2) cia Pascal hodc do ngudi dung dinh
nghia.

F Vi du mot cach khai bdo bién:
Var a,b . Integer;
¢ Real;
Ten. String [10];

4 Vi du: chuong trinh tinh tong hai sé nguyén dudc nhép tii ban phim. Trong bai
nay, ta can khai bdo hai bién a va b d€ tinh toan.

Uses CRT;

Var a, b : Integer;

Begin
ClrScr;
Write( ' Nhap so thu nhat : ');
Readln(a);
Write( ' Nhap so thu hai : ');
Readln(b);
Write('Ketqua:',a,'+',b, =", a+Db);
Readln;

End.

I11. Biéu thc:
Mot bifu thiic dude tao bdi cac todn tif (phép todn) va céc todn hang dung dé thé
hién mot cong thiic toan hoc. Todn hang c6 thé 1a hdng, hamhoic bién.
4 Vi du: Sau khi khai ¢o bao:
Const Max = 120;
Var x: Integer;
ta c6 thé viét biéu thic sau: 5 + Max * Exp(x);
Trong d6: +va *1a hai todn tii, cac hing sé 5, Max va ham Exp(x) la céc toan
hang.
O Chiy:
- Mot hing, mot bién, mot ham ciing duoc xem Ia biéu thiic, do Ia biéu thic don
gian.
- Céc phép toan trong mot biéu thic dugc sip xép theo thu tu uu tién nhu sau:
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+ Céc phép toan mot ngdi dude vu tién thu nhat 1a: ddu ducng (+), ddu am (-
), phép phu dinh (n02).
+ Céc phép toan nhan chia: nhdn (*), chia (/), 14y phin nguyén (div), I3y
phan du (mod), phép va (and).
+ Cac phép cong tru: cong (+), tru (-), phép hodc (or).
+ Cac phép so sanh: <, <=, >, >=, = <>,
- Biéu thic trong cip ddu ngodc () dudc thuc hién trude tién néu cé.
- C4c toan i cung thu ty uu tién thi duge thuc hién t trdi qua phai.

4 Vi du viée st dyng cac toan t va toan hang:

3+5*%3=18

(3+3)*3=24

5/2%3=75

(5 +2>4)and not (true or (5 - 3 = 8)) = false
. -b+d

( -b+sqgrt(d) ) /2 * a ( co nghia: a )

IV. Cau 1énh don gian:

Sau phan khai bdo dif liéu 13 phan lénh clia chuong trinh. Phan nay xdc dinh cac
cong viéc ma chuong trinh phai thuc hién xii ly cdc di liéu da duodc khai bdo. Cau
1énh dugc chia thanh hai loai:

- Cau lénh don gian:

+ Lénh gan (:=)
+ Lénh Nhap - Xuit (READ, READLN, WRITE, WRITELN).
+ Goi tht tuc.
+ Lénh nhdy (GOTO,).
- Cau lénh ¢6 céu tric:
+ Lénh ghép (BEGIN... END)
+ Lénh lya chon (7F... ELSE, CASE... OF)
+ Lénh 13p (FOR, REPEAT... UNTIL, WHILE... DO)
+ Lénh WITH,

O Ghi chd: Noi dung bai nay chi dé cap dén cac 1énh don gian. Cdc /énh co cdu
triic dugc trinh bay J bai 4.

1. Lénh gan:
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Lénh gan dung dé gan gid tri clia mot biéu thiic (cd thé Ia ham, bién hodc gid tri)
cho mot bién.

Cu phap:

Bién := biéu_thiic;
F DAu tién, mdy tinh gid tri cia biéu thic & vé phdi, sau d6, gid tri tinh duoc i vé
phai dioc gan cho vé trai (bién).
O Chiy:

- V& trdi ciia Iénh gdn chi cd thé Ia bién. Vi du: viét x + y = 7:1a sai vi vé tréi cta
cau 1énh nay 1a mot biéu thiic chif khong phdi Ia mot bién.

- Kiéu gia tri cta biéu thic (ham, bién hodc gid tri) & vé phai phdi trung voi kiéu
ciia bién di duoc khai bdo, trii mot sb trudng hop nhu bién kiéu thuc (Single, Real,
Double) c6 thé nhan gia tri kiéu nguyén (Shorint, Byte, Integer, Word, Longint),...
do tap hop sé nguyén 1a tap con clia s thuc.

4 Vi du: Sau khi da co khai bao:

Var cl, c2 : Char;
Lj . Integer;
X,y : Real;

thi ta ¢6 thé thuc hién cac phép gan sau:

cl =A%

c2 = Chr(97);

i =(23+6)*2mod3;
J  =Round(20/3);

X =1
y o =J
2. Lénh Xuit:

Lénh xuat dung d€ in 1én man hinh cac di lidu, két qua hay céc thong bdo.
Cuphdp (1) WRITE(Biéu thiic 1, Biéu thiic 2,..., Biéu thic n);
(2). WRITELN(Biéu thiic 1, Biéu thic 2,..., Biéu thic n);
(3). WRITELN:
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Dang (7): In 1én man hinh gia tri cac biéu thic tai vi tri hién hanh cda con trd
theo thu tu viét trong 1énh. Sau khi thuc hién xong 1énh WRITE(... ); con trd dinh vi
tai sau gia tri biéu thiic n cla cau lénh.

Dang (2): In 1én man hinh gia tri cac biéu thic tai vi tri hién hanh cda con trd
theo thu tu viét trong 1énh. Sau khi thyc hién xong 1énh WRITELN(.. ); con trd
dinh vi tai ddu dong ké tiép.

Dang (3): Dung dé€ chuyén con tré xuéng dong.
4 Vi du:

Var a, b . Byte;
Begin
A =2
B =4
Write (' Day la ket qua phep nhan A voi B.: ', a * b);
Writeln;
Writeln('' R A
Write (' - --- !
End.

7L Két qua sau khi chay chuong trinh trén:

Day la ket qua phep nhan A voi B: 8

* %k ok ok

O Chd y: C6 hai dang viét trong thi tuc Write va Writeln1a viét khéng quy cach
va viét cd quy cach. Diéu nay ta xét qua ting kiéu di liéu.

(1). Vi du vé cdc dang viét khéng co quy cach:

Uses CRT;
Var
I :Integer; R :Real;
Ch : Char;
B :Boolean;
Begin
I:=123; R:=123.456; Ch:="A"; B :=2<5;
Writeln( 1 ); {1}

Trang 1 6



Solflware
o @"‘" M Gido trinh L4p trinh Pascal cin bin &

ni706

Writeln( R); {2}
Writeln( 3.14 ); {3}
Writeln( 20 * 2.5); {4}
Writeln;

Writeln( Ch ); {5}
Writeln( B ); 16}
Writeln( #7 ); {7}

End.

F Cich viét khong quy cach sé canh ndi dung theo 1€ bén trai.
- $6 nguyén dudc viét ra vdi s6 chd dung bing sé chi sd gan vao, ké tui vi tri bén
trai. Lénh {1} inra: /23
- S6 thuc dude viét ra vdi trinh tu sau: mot diu cach, tiép dén 1a mor sé phan
nguyén, diu cham, 10 vi tr s6 thap phan, tiép dén 1a chii E, du cuia phan mi (+,-),
hai 56 biéu dién gid tri phin mu:
+ Lénh {2}in ra: 1.2345600000E+02
+ Lénh {3}in ra: 3./400000000E+00
+ Lénh {4}in ra: 5.0000000000E+01
- Kifu ky tu in binh thudng, mot ky tu chiém mot chd. Lénh {5}inra: A
- Kiéu Boolean in ra mot trong hai tii 7rue hodc False. Lénh {6}in ra: True
- Lénh {7}: phdt ra mot tiéng Beep J loa.
(2). Vi du vé cdc dang viét co quy cach:
Var
I : Integer;
R, Z : Real;
Ch : Char;
B : Boolean;
Begin
I1:=123; R:=123.456; Ch:="'A"; B :=2<5; Z :=543621.342;
Writeln( I :8 ); {1}
Writeln( -23564:8 ); {2}
Writeln( R:12:6); {3}
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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.

F Cidch viét co quy cdch sé canh ndi dung theo 1€ bén phari, néu thua ché thi phan
18 bén trdi duoc dé tring.

- Lénh {1} va {2} danh 8 ky ty trén man hinh d€ in céc sé nguyén.

- Lénh {3} va {4} danh 12 ky tu trén man hinh d¢ in cac sé thuc vdi 6 s6 1 phan
thap phan, két qua in ra: 723.456000 va 35.123457 (do phéan thip phin >6 chd nén
duoc 1am tron s6).

- Lénh {5}in gia tri clia R vé6i 12 chd dang mii s6: 1.23456FE+02

- Lénh {6},{7} danh 5 chd d€ in chii A va xau ky ty ABC.

- Lénh {8} danh 7 ky tu dé in gia tri Trwe.

- Lénh {9} in sd thuc Z nhu sau: Writeln( Z : m : n ). Néu m < n thi s6 thuc Z
dugc in véi 756 1&, con s6 chd trén man hinh thi tuy vao do dai cia s6 Z Trong
trudng hop m > nva do dai clia s6 16n hon m thi s6 dudc tu dong canh phai. Trudng
hop m > n va do dai clia s6 nhé hon m thi sé dugc canh phai du bao nhiéu ky tu
mdy dé trong bén trai.

O Trudng hop trong ciu cn hién thi ddu ' thi ta phai viét hai ddu ' lién nhau (").
4 Vidu: Write(' Don't forget me !');
7L Két qua: Trén man hinh hién thi:
Don't forget me !

O Ghi chi: Muén in dif liéu ra mdy in ta dung 1énh Write hodc Writeln véi tham
s6 LST vao trude. Bién LST duge khai bao trong Unit Printer, vi vay, dé st dung
1énh in ta cAn phai khai bdo thu vién Printertrong chuong trinh.

4 Vi du:

Uses Printer;

Trang 1 8



Sollware

M Gido trinh L4p trinh Pascal cin bin &
NI9O
Begin
Writeln(Lst," Welcome to Turbo Pascal Language !');
End.

7 Két qua: Khi chay mady in ra gidy cau Welcome to Turbo Pascal Language !
3. Lénh Nhap:
Lénh nhap dung d€ dua dif liéu tti ban phim vao cac bién.
Cu phap:
(1) Readln(Bién 1, bién 2, bién n);
(2) Read(Bién 1, bién 2, bién n);

Khi thuc hién 1énh ndy, mdy dung lai chd ngusi dung nhap vao dd 22 1an nhap di
liéu tuong ting vdi 2 bién.

Ngoai ra, ta c¢6 thé st dung tht tuc Read/n d€ diing chuong trinh va chd ngudi
dung 4n mot phim bét ky dé tiép tuc, ky tu dugdc 4n khong hién thi 1én man hinh.

O Chiy:

- Céc bién trong thi tuc Readln phai thudc ki€u nguyén, thuc, ky tuhodc xdu ky
. Do do, ta khong thé nap tii ban phim gia tri 7True hodc False cac bién kiéu
Boolean.

- D{ liéu nhap vao phai tucng ting véi ki€u di khai bdo. Phai 4n phim Enter dé
thuc hién 1énh nhap sau khi g xong gia tri can nhap.

4 Vi duy 1: V6i a, bla hai bién nguyén, x1a bién thuc. Xét doan chuong trinh sau:

Readln(a, b);
ReadIn(x);

Néu ta g6 cac phim: 2 24 6.5 14 < Enter >

A Két qua: a nhan gia tri 2, b nhan gid tri 24. Cac ky ty con lai bi b6 qua va
khong dudc xét trong thl tuc Readin(x)tiép theo. Nhu vay, mdy ding lai § cau 1énh
ReadIn(x) d& chd nhap sé liéu cho bién x.

4 Vi du 2: Gia st ta da khai bdo: Var si, s2, s3 : String/5];
X¢t cau 1énh: Readin(sl, s2, s3);

Néu ta khong nhap ky tu ma chi 4n < Enter > thi ca 3 bién s/, s2, s3 déu la xau
rong.
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Néu ta g6 ABCDE1234567 va 4n phim < Enter > thi: s/ = '"ABCDE’, s2 =
'12345" s3="67"

4 Vi dy 3: Viét chuong trinh tinh dién tich § cta hinh thang véi ddy dai a, day
ngén b, chiéu cao A, tit ca dudc nhap tii ban phim.

Program DienTichHinhThang;
Uses CRT;
Var a, b, h, s : Real;
Begin
ClrScr;
Write( ' Nhap giatricuaa, b, h:'");
ReadIn(a, b, h);
S:=(a+b)*h/2;
Write( ' Dien tich S = ',S:1:5);
Readln;
End.

L Két qua khi chay chuong trinh:
Nhap gia tri cua a, b, h : 5 3 4 < Enter >
Dien tich § = 16.00000
O Chu y: Vdi cach ldy 3 gia tri bing mot 1énh Readin( a, b, c); thi cdc gia tri ta
can nhap cho m&i bién phai cach véi cac gid tri khdc it nhat mot ky tu tring. Ta cd
thé nhap a, b, ¢ bing 3 1énh Readln(a); Readln(b); Readin(c);

0=0

BAI 4: CAC LENH CO CAU TRUC TRONG NGON NGU PASCAL

I. Lénh ghép:

Lénh ghép la mot nhom cac cau 1énh dudce dat gitia hai ti khoa BEGIN va END.
Lénh ghép dudc thyc hién bing cach thuc hién tudn tu cdc cdu lénh nidm gidia
BEGIN va END.

Cu phap:

Begin

<cdu Iénh 1>;
<cdu Iénh 2>;
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<cdu Iénh n>;
End;

Sau <cdu Iénh n> ¢ thé ¢6 ddu ;' hoidc khong. Lénh ghép ciing I3 mot dang ciu
1énh.

4 Vi du:

Begin
temp = Xx;
X =y
y =temp;
End;

O Chi y: Sau tii khéa END c6 thé c¢6 ddu ;' hay khong tuy thudc vao céc 1énh cdu
truc ké tiép ta dugc hoc.

I1. Lénh Iya chon:
1. Lénh IF:

Cu phap:
IF <biéu thiic logic> THEN
</énh 1>

ELSE
<lénh 2>;

Lénh IF ¢4 thé khong ¢6 phan ELSE <lénh 2>.

F Gidi thich Iénh: Khi gip 1énh nay méy kiém tra <biéu thic logic>, néu biéu
thic nay c6 gia tri TRUE (tiic la diing nhu diéu kién dgt ra)thi may thuc hién </énh
1> néu ngudc lai, tic <biéu thiic logic> ¢ gia tri FALSE thi </énh 2> dugc thuc
hién. Trudng hop trong cau 1énh khong c6 phan ELSE va <biéu thiic logic> c6 gia
tri FALSE thi <lénh 1> khong dudc thyc hién va may chuyén dén cau 1énh ké sau
1énh 7F do.

O Chu ¥: cau lénh trudc ti khoa ELSE khong dudc ¢é dau ';'. Trudng hdp co cau
lénh ghép dudc dit ké trude ELSE thi tti khoa END trude ELSE khong dugdc dit
dau';.
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4 Vi dy 1: Chuong trinh nhap ttf ban phim 2 sé nguyén a, 5. Kiém tra va cho biét
s6 nao 16n hon.

Var a, b : Integer;
Begin
Write(' Nhap so a: ');
Readln(a);
Write( ' Nhap so b: ');
ReadIn(b);
If a> b then
Write(' So lon hon la', a) { tai vi tri nay khong dugc dit dau; }
Else
Write( ' So lon hon Ia ', b);
Readln; { ¢ thé khong c6 dau; tai cau 1énh cudi nay }
End.

4 Vi du 2: Viét chuong trinh ki€m tra trong ba s a, b, ¢ dudc nhap tti ban phim, s6
nao 1a 16n nhat.
Var a, b, ¢, max : Integer;
Begin
Write( ' Nhap so a: ');
Readln(a);
Write( ' Nhap so b: ');
Readln(b);
Write( ' Nhap soc:');
Readln(c);
Max = a;
If max <b then
Max = b;
If max < ¢ then
Max :=c;
Write( ' So lon hon la ', max);
Readln;
End.

A4 Vi du 3: Viét chuong trinh kiém tra ba sé dugc nhap tii ban phim c6 thé 1a do dai
clia ba canh trong mot tam gidc hay khong? Néu dung 1a ba canh clia tam gidc thi
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tinh chu vi va dién tich tam giac, xét tam gidc cd phai 1a tam gidc déu, cin hay
khong.

Var a, b, c,p,s: Real;
Begin
Write(' Nhapbasoa,b,c:');
Readln(a, b, ¢);
If (a>0) and (b>0) and (c>0) and (a+b>c) and (a+c>b) and (b+c>a) then
Begin
Writeln( ' Ba canh tren tao thanh mot tam giac. ');
If (a=b) and (b=c) then write( ' Day la tam giac deu. ');
If (a=b) or (a=c) or (b=c) then write( ' Day la tam giac can. ');
p=(a+b+c)/2;
s:=SQRT(p*(p-a)*(p-b)*(p-c));
Writeln( ' Chu vi: ',2 * p:0:5, . Dien tich:', s:0:5);
End
Else
Write( 'Ba so nay khong tao thanh duoc mot tam giac.' );
Readln;
End.

2.Lénh CASE:

Cau lénh /F & trén chi & vao mot trong hai nhanh tuong ting véi gid tri cia biéu
thic logic. Con 1énh CASE (ré nhanh theo gid tri) cho phép lua chon dé thuc hién
mot trong nhiéu cong viéce tuy theo gia tri cia bidu thic.

Cu phap:

CASE <biéu thic> OF
T4p hing 1:<lénh 1>;
T4p hing 2:<lénh 2>;
T4p hing n: <lénh n>;
ELSE
<lénh n +1>;
END;

Lénh CASE c6 thé khong c6 phan ELSE </énh n +1>;
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F Gidi thich Iénh:

1. T4p hdng i(i=1...., n)c thé bao gdm céc hdngva cac doan hing, vi du:

3: <lénh 1>;
510.15:  <lgnh 2>;
A Chr(152) : <lénh 3>;
0.9 <lénh 4>;

2. Gia tri clia <biéu thife>va gia tri trong cac Tdp hdng iphai cé cung kifu va phai
1a kiéu v6 hudng dém duoc (nhu nguyén, logic, ky tu, liét ké).

3. Tap hing nao ¢ chia gia tri tuong duong véi gia tri clia <biéu thiic>thi 1énh sau
dau ':' clia tap hing dé dugc thyc hién, sau dé mdy thoat khéi 1énh CASE.

4. Trong trudng hgp tit ca cdc tdp hing khong cd chua gid tri tucng duong véi gia
tri cla <biéu thiic>thi 1énh sau tti khéa ELSE dudc thuc hién. Trudng hop nay néu
khong c6 ca phan ELSE <lénh n+1>; thi 1énh CASE nay dugc thoat va khong co
1énh nao sau dau ;' dugc thuc hién.

4 Vi dy 1: Viét chuong trinh nhap vao mot diém kiém tra tti ban phim va in két
qua xép loai: loai Yéu (dudi 5 diém), loai Trung binh (5, 6 diém), loai Khd (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.

4 Vi du 2: Viét chuong trinh cho biét s6 ngay clia mot thang. Thuat todn nhu sau:
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- Nhap thang vao bién Thang.
- Sau dd, dya vao bién Thang d€ biét sé ngay, sé ngay nay dudc dua vao bién
SoNgay. Truong hop:
+ Thang 1, 3, 5, 7, 8, 10, 12: SoNgay := 31,
+ Thang 2:
Yéu cau nhap nim vao bién Nam.
@ Tridng hop Nam chia hét cho 4: SoNgay = 29;
@ Truong hop Nam khong chia hét cho 4: SoNgay = 28
+ Thang 4, 6, 9, 11: SoNgay = 30;
- In ndi dung bién SoNgay.
Uses CRT;
Var SoNgay, Thang : Byte;
Nam : Integer;

Begin
ClrScr;
Write( ' Ban kiem tra thang may (dang so): ');
ReadIn(Thang);
Case Thang of
4,6,9,11: SoNgay := 30;
2: Begin
Write( ' Thang nay thuoc nam nao (4 chu so): ');
ReadIn(Nam);
If Nam mod 4 = 0 then SoNgay :=29;
Else SoNgay :=28;
End
Else
SoNgay :=31;
End;

If Thang = 2 then
Writeln(' Thang ', thang ,' /', nam,'co', SoNgay, 'ngay. ')
Else Writeln( ' Thang ', thang , 'co ', SoNgay , ' ngay. ');
Readln
End.

I1I. Cac clu 1énh 13p:
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Trudng hop dé€ giai quyét bai toan nao dé ma ta cin phai 13p di Lip lai mot cong
viéc nao d¢ thi ta s& can dén 1énh lip. SO budc lip ¢ thé xac dinh hoic khong xéc
dinh. Trong ngon ngi Pascal c6 ba ciu 1énh lip 1a FOR, REPEAT, WHILE. Néu s
vong 13p x4c dinh thi ta st dung 1énh FOR con vong ldp khong xac dinh thi ta st
dung lénh REPEAT hodc WHILE. Tt c& cac loai 1énh 13p phai c6 diém duing, cho
du d9 la loai xac dinh hay khong xac dinh.

1. Cau 1énh FOR:
Vong ldp FOR c6 hai dang 1a dang vong ldp tiénva vong Il3p lui.

a. Dang tién:

Cu phdp: FOR Bién = Biéu thiicl TO Biéu thiic2 DO < Lénh >

Bién trong cdu tric FOR goi la bién diéu khién. Ki€u cta bién diéu khién,
Biéu thiicl, Biéu thiic2 phai 1a kiéu vo hudng dém duoc (nhu nguyén, logic, ky tu,
liét ké).

F Gidi thich su hoat dong Iénh FOR dang tién:

(1). DAu tién, Biénnhan gia tri clia bidu thiicl.

(2). May kiém tra Bién c6 nhé hon hodic bing biéu thiic2 hay khong tic 13 xét
diéu kién (Bién <= Biéu_thiic2) ?

(3). Néu diéu kién trén 1a sai thi may thoat khdi vong lip FOR dé thyc hién céc
lénh ké tiép sau vong lip FOR. Néu diéu kién trén 1a ding thi <Zénh> dugc thuc
hién, sau do, Bién dugdc ting mot gia tri va quay trd lai budc (2).

<Lénh>s& dugc thuc hién ((biéu thiic2 - biéu thiicl) + 1)1an.
b. Dang Iui:
Cu phap: FOR Bién := Biéu thiicl DOWNTO Biéu thiic2 DO <Lénh>
F Gidi thich su hoat dong Iénh FOR dang lui:
(1). DAu tién, Biénnhan gid tri cta biéu thiicl.

(2). Méy kiém tra Bién ¢6 16n hon hodic bing biéu thiic2 hay khong tic 1a xét
diéu kién (Bién >= Biéu thiic2) ?

(3). Néu diéu kién trén 13 sai thi may thoat khéi vong 1ip FOR d€ thuc hién cac
lénh ké tiép sau vong lip FOR. Néu diéu kién trén 1a dung thi <Zénh> dudc thuc
hién, sau do, Bién duoc giam mot gid tri va quay trd lai budc (2).
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O Chiy:
- Khong dugc thay déi gid tri clia bién diéu khién bing mot 1énh bét ky trong
vong lip FOR. Diéu nay c6 thé 1am cho vong ldp khong c6 16 thodt va ddn dén treo
may.

- Cac Biéu_thiicl va Biéu thiic2 dugc udc ligng trude khi vao vong ldp, do dé
s6 vong lap khong bi thay déi. Ta c6 thé 16i dung tinh ting hodc gidm cta bién diéu
khién dé€ gan gia tri clia nd cho bat ky bién nao hoic thuc hién cong viée nao dé ¢
tinh chét ting hodc giam.

4 Vi du 1: Chucng trinh in 1én man hinh 3 cau Chdo cdc ban ! ¢6 s6 thi ty diing
trudc mdi cau.
Uses CRT;
Var I : integer;
Begin
ClrScr;
For I:=1 to 5 do
Writeln( I, '=>", ' Chao cac ban');
Readln;
End;

4 Vi du 2: In 1én man hinh 4 dong chi cdi in thudng va IN HOA theo chiéu xudi
va chiéu ngugc.

Uses CRT;
Var kt : Char;
Begin
ClrScr;
For kt:='"a' to 'Z' do
Write(kt : 3);
Writeln,;
For kt :='Z' Downto 'a' do
Write(kt : 3);
Writeln;
For kt:='A' to 'Z' do
Write(kt : 3);
Writeln;
For kt:='Z' Downto 'A' do
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Write(kt : 3);
Readln;
End.

4 Vi du 3: Chuong trinh in 1én man hinh 256 ky tu ctia bang ma ASCII.

Var 1: Byte;
Begin
For i:=0 to 255 do
Begin
Writeln('Mathu',i,'la:"', CHR(i));
If (i+1) mod 22 = 0 then
Begin
Write( ' An phim bat ky de xem tiep ! ');
Readln;
End;
End;
Readln;
End.

2. Chu 1énh Repeat:
Cu phap:

REPEAT

<Lénh 1>;
<Lénh 2>;
<Lénh n>;

UNTIL < Biéu thiic logic >;

F Gidi thich su hoat dong lénh REPEAT:

DAu tién, thuc hién 1an lugt cac 1énh <Lénh 1>, <Lénh 2>,..., <Lénh n>, sau d¢6
kiém tra < Biéu thiic logic >. Néu < Biéu thiic logic > nhén gid tri FALSE thi lai
quay lén dau vong lip thuc hién tiép <Lénh 1>, <Lénh 2>,..., <Lénh n> Néu <
Biéu thiic logic > nhan gia tri 7TRUE thi may thoat khéi vong 1dp. Nau vdy, cdc
1énh ndm gitia REPEAT... UNTIL dugdc thuc hién it nhit mot 1an.

O Chuy:
- C4c 1énh ndm gitia REPEATva UNTIL khong c6 ti khod Begin va End.
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- Trong vong lip phai c6 1énh nao dé lam thay doi gia tri mot bién trong <Biéu
thiic logic> nhim lam ding vong lip, néu khong vong lip sé chay mai khong
ngting din dén treo may.
4 Vi du 1: Chuong trinh yéu ciu nhap vao mot mat khau 1a ‘#thcn’thi méi thoat
khéi chuong trinh.

Uses CRT;
Var Password : String[6];
Begin
Repeat
Write( ' Xin hay nhap mat khau : ' );
ReadIn(Password);
Until Password = 'ttthen';
Write( ' Ban da nhap dung mat khau ! ');
Delay(1000);
Readln;
End.

F Gidi thich Iénh: Delay(1000): Thu tuc Delay(n) la thu tuc cia Unit CRT tic 1a
ding mot khoan thdi gian 1a /000 xung nhip cia may, vi vy, tiy theo toc do cta
mdy ma cd khoan thdi gian thuc duing lai khac nhau.

4 Vi dy 2: Chuong trinh d€ sii dung ban phim gia thanh phim dan Piano véi quy
dinh: 4n phim D phdt ra nét Do, phim R 13 nét Re, M = Mi, F = Fa, S =Sol, L = La,
S =51

Uses CRT;
Var node : Char;
Begin
ClrScr;
Writeln(' D=Do|R=Re|[M=Mi|F=Fa|S=Sol |[L=La|X=Si");
Writeln(' Q = Do cao | W = Re cao | E = Mi cao | K = Ket thuc ');
Repeat
Node := ReadKey;
Case Node of
'd" : Begin NoSound; Sound(262); End,
't :Begin NoSound; Sound(294); End;
'm' : Begin NoSound; Sound(330); End;
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'f" :Begin NoSound; Sound(349); End;
's' :Begin NoSound; Sound(392); End;
1" :Begin NoSound; Sound(440); End;
'x' :Begin NoSound; Sound(494); End;
' :Begin NoSound; Sound(523); End;
'w' : Begin NoSound; Sound(587); End;
'e’" :Begin NoSound; Sound(659); End;
End;
Until (Upcase(Node) ='K");
NoSound;
End.

O Ghi chd: Thi tuc Sound(n) ding dé phat mot am thanh c6 tin sé n Hertz cho
dén khi gidp ham NoSound (ngung phat 4m thanh), hai thu tuc trén thuosng di doi
v6i nhau khi stf dung. Nhiing chuong trinh can su l3p di ldp lai theo y mudn thusng
st dung vong ldp Repeat... Until. Cach thuc hién nhu sau:

Var TiepTuc : Char;

Repeat
<... C4c 1énh cua chuong trinh >
Write( ' Co tiep tuc nua khong (C/K) ?');
ReadIn(TiepTuc);
Until Upcase(TiepTuc) ="'K";
End.
3. Ciu 1énh While:
Cu phap:
WHILE < Biéu thifc logic > DO
<Lénh >;
F Gidi thich Iénh: Gip 1énh nay trudc tién may kiém tra < Biéu thic logic >, néu
n6 ¢6 gia tri TRUE thi thuc hién < Lénh > va sau d6 quay lai kiém tra < Biéu thiic
Jogic > va qué trinh cu tiép tuc nhu vay. Néu < Biéu thic logic > nhan gia tri
FALSE thi may 1ap tiic thoat khéi vong 13p. Nhu vay lénh WHILE dung dé l3p di
13p lai mot cong viéc trong khi diéu kién con dudc théa man.
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O Ghi chi: Néu ngay tif khi mdi vao vong l3p ma thdy diéu kién khong dudgc théa
man, may td dong thoat ngay ma khong thuc hién < Lénh >bén trong vong lap.

4 Vi dy: Chuong trinh tim udc s6 chung 16n nhat clia hai s nguyén.

Var a, b, r: Integer; tl : Char;
Begin
Repeat
Write( ' Nhap haisoavab:');
Readln(a, b);
While b<>0 do

Begin
r:=amod b;
a:=b;
b:=r;

End;

Writeln( ' Uoc so chung lon nhatla', a);
Write( ' Ban tim USCLN nua khong (C/K) ?);

ReadlIn(tl);
Until Upcase(tl) = 'K";
End.
IV. Cac 1énh Goto, Break, Exit va Halt:
1. Lénh Goto:
Cu phap:

GOTO Lab;

Trong do, Lab1a mdt nhan. Nhan 1a mot tén nhu tén bién hodc 13 mot s6 nguyén
i 0 dén 9999, Tén nhan dudgc khai bao theo hudng dan & bail (IV.2).

Khi gip 1énh Goto Lab, may nhdy khong diéu kién dén thuc hién cau 1énh sau
nhan Lab.

Lénh Goto chi cho phép nhdy tii vi tri nay dén vi tri khac trong cing mot than
ham, thu tyc, cho phép nhay tii trong mot vong ldp ra ngoai; khong cho phép nhiy
tli ngoai vao trong mot vong lip, thu tuc, ham hoic khdi 1énh.

4 Vi du: Chuong trinh tim cac sé nguyén td nim gilia hai sé nguyén duong n/ va
n2, hai s6 nay dudc nhap ti ban phim (kAdi niém s6 nguyén to: la sé nguyén chi
chia chan hét cho 1 va chinh no).
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Program NguyenToByGoto;
Label L1, L2;
Var i, j, nl, n2 : Integer;
TL : Char;
Begin
L1: Write( ' Nhap hai gia tri nguyen : ');
ReadIn(nl, n2);
For 1:=nl to n2 do
Begin
Forj:=2 to i-1do
If (i mod j =0) then Goto L2;
Write(i,' '),
L2:; {; cling 1a mot 1énh, nhung 13 1énh rong, tic 13 khong 1am gi ca }
End;
Writeln;
Write( ' Ban muon tiep tuc khong ? (C/K) ");
ReadIn(TL);
If (Upcase(TL)="C") then Goto L1;
End.

2. Lénh Break:

Trong than cac 1énh 1dp FOR, WHILE, REPEA T'khi gap 1énh Break thi may sé
thoat khdi chu trinh. Néu ¢ nhiéu 1énh 13p 16ng nhau thi may thoét khéi chu trinh
trong nhit chiia 1énh Break.

4 Vi dy: In ra man hinh 4 day sé tii / dén 49,

Uses CRT;
Var i, : Integer;
Begin
ClrScr;
For j:=1 to 4 do
Begin
Writeln;
Writeln('j=",j);
For i:=1 to 300 do {*}
Begin If i=50 then
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Break; { Thoat khdi vong lip For * }
Write(1,' ');
End;
Readln;
End;
Readln;
End.
3. Lénh Exit:

Néu 1énh Exit thuoc chucng trinh con thi viéc thuc hién Exit lam chdm duit
chuong trinh con, tré vé chd goi né. Néu l1énh Exit thudc chuong trinh chinh thi
viéc thyc hién né sé& lam chdm duit chuong trinh.

4 Vi dy: Chuong trinh ci nhic lai cau Welcome fo Turbo Pascal Language sau
mbi 1an 4n mot phim. Chudng trinh sé thodt khi 4n phim £ hoic e.

Uses CRT;
Label L1;
Var TL : Char;
Begin
L1: Writeln( ' Welcome to Turbo Pascal Language ! ');
TL := Readkey; { Chd mot phim dugc 4n, gia tri dudc dit vao bién TL, day 1a
ham cda Unit CRT }
If (Upcase(TL)="E') then
Exit
Else
Goto L1;
End.

4. Lénh Halt:
Lénh Halt dung dé diing ngay chuong trinh dang chay. Lénh Ha/t thudng dudc
dung khi phai mét trusng hop nao dé ma thuat toan khong thé tiép tuc dudc.
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BAI 5. DU LIEU KIEU VO HUONG LIET KE VA
KIEU DPOAN CON
L. Kidu ligt ke:

Kiéu liét ké dugdc dinh nghia bing cach liét ké tit ca cac gia tri cia kiéu thong
qua cac tén do ngudi 14p trinh dit ra va danh sach cdc gia tri trén dugc dat trong cip
ngodc don ().

4 Vi du:

Type Days = (Sun, Mon, Tue, Wed, Thu, Fri, Sat);
Viec = (DiHoc, LamBai, ThiNghiem, Nghi);

Khi dd, ta c6 thé khai bdo bién nhu sau:

Var HomQua, HomNay : Days;
Lam : Viec;

Hoic ta c6 thé khai bdo truc tiép véi mo ta kiéu dif liéu nhu sau:

Var GioiTinh : (Nam, Nu);
Color : (Red, Blue, Green, White, Black),

O Chiy:
(1). C6 thé thuc hién phép gan trén céc tri kiéu liét ke, vi du:

Lam := Nghi;
Color := Blue;

(2). Cac gia tri cla cac kiéu liét ké cd thé so sanh vdi nhau theo quy dinh: Gia tri
ding trude nhé hon gia tri diing sau. Ta chi st dung toan tii so sanh cho kiu liét ké
va cling 1a toan tf duy nhat dung cho kiéu nay.

4 Vi du: Theo nhu khai bdo trén, néu so sanh 7hu < Fri cho két qua True,
hodc Red >= Blue cho két qua False.

(3). Céc ham chufn ap cho kidu liét ke:
- Ham ORD: Cho thi ty tri ctia ddi sé trong kiéu liet ké.

4 Vi du: theo nhu khai bao trén, ORD(Sun) = 0, ORD(Mon) = 1.

- Ham PRED: Cho tri ding trudc ctia déi sé trong kiéu liét ké.
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4 Vi du: theo nhu khai bao trén, PRED(Sat) = Fri, PRED(LamBai) = DiHoc.
PRED(Sun) & 15i chuong trinh.

- Ham SUCC: Cho tri di sau ddi s6 trong kiéu liét ké.
4 Vi du: theo nhu khai bdo trén, SUCC(Fri) = Sat. SUCC(Sat) & 18i chuong trinh.

(4). Khong thé nhdp, xuat doi voi dif liéu kiéu liét ké. Gia tri thuoc kibu liét ke
thudng dudc dung dé 1am chi sé cho vong lip FOR, céac trudng hop Iya chon trong
lénh CASE, chi s6 cho cac mang (Array).

4 Vi du: Chuong trinh d6i thu trong tudn ra s. Chu nhat iing voi s6 0, Thif hai iing
vOi SO 1,...

Type

Thu = (ChuNhat, ThuHai, ThuBa, ThuTu, ThuNam, ThuSau, ThuBay);
Var

Ngay : Thu;
Begin

Writeln( ' Chuong trinh doi thu ra so ' );

For Ngay := ChuNhat to ThuBay do

Write(Ord(Ngay));

Readln;

End.

I1. Kiéu doan con:

Kiéu doan con dugc dinh nghia do ngusi dung dua trén co sé céc kiéu vo hudng
dém dudc (Nguyén, Logic, Ky tu, Liét ké) theo dang:

Tén kiéu doan con = Hing dudi.. Hing trén;

Trong d6: Héing dudi, Hing trénla cac gia tri hing ¢ cung ki€u gid tri va thoa
man diéu kién: Hing dudi < Hing trén. Khi d6, cac gia tri clia kiéu doan con s&
xé4c dinh trong khoan tit Hang dudi dén Hing trén.

4 Vi du:
Type
Ky so="'0..'9"; { Ki€u gdbm cac ky tu sé tti '0' dén '9'}
Ngay = (Hai, Ba, Tu, Nam, Sau, Bay, ChuNhat);
Ngay Lam Viec = Hai.. Bay; {Ki€u Ngay Lam Viec l1a khoan con cta kiéu
Ngay §
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ChiSo = 1.. 50; { Kiéu ChiSo gdm céc sé nguyén ti 1 dén 50 }
Tuoi_Lam Viec = 18.. 50;

Kiéu mién con gitip cho chuong trinh d& doc, d& kiém tra va tiét kiém bo nhd.

0=0
BAI 6. KIEU TAP HOP VA KIEU MANG

1. Kiéu tap hop:
1. Dinh nghia:

Di liéu kiéu tap hop 1a mot tap hop cla nhiing di liéu cung thudc mot kifu vo
hudng dém dugc. Mot kiéu tp hop dude khai bao theo dang sau:

SET OF Kiéu co so:

4 Vi du:
Type
Chu so = Set of 0.. 9;
Chu hoa = Set of 'A'. 'Z}
Var
So : Chu so,
Chu : Chu _hoa;
Mau : Set of (Xanh, Vang, Tim);
O Chiy:
- Céc gia tri dudc dua vao tap hop cin cd s thu ty trong khoan tif 0 dén 255.
- Nhu vay, vdi khai bao:

Type
Tap so = Set of 10.. 256;
L Két qua khi dich may sé& thong bao 16i: Set base type out of range.
- Mot di liéu kiéu tap hop c6 dang céc phén ti ndm trong hai ddu ngosc / /. Vi
du: ['A} D} 'E'], [3,5..9];
- Tap hop rong ky hiéula / /.
- Bién tap hop cho phép ¢6 tti 0 dén 256 phan tii.
- C6 thé thyc hién phép gan trén kiéu tap hop. Vi du:
So:=[0,4, 9],
Chu :=[ [; {Tdp hop rong}
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Mau = [Vang, Tim];
2. Cac phép toan trén tip hop:
a. Phép toan quan hé:
Phéptoan= & cho gid tri 7ruenéu hai tip hop bing nhau.

Phép toan <> & cho gid tri 7rue néu hai tap hop khac nhau.
Phéptoan <= & A <=Bcho gia tri Truenéu A la tap con clia B.
Phép toan>= & A >=Bcho gia tri Truenéu Bla tap con cla A.

O Chi y: Khong c6 phép toan <va >cho kiéu tap hop. DE kiém tra tap hop A ¢
that su ndm trong B hay khong ta dung cau Iénh:

If (A<>B) and (A<=B) then Write( ‘A la tap con that su cua B );

b. Phép toan IN:

Phép todn /N dung d€ xem xét mot phan tf nao d6 c6 ndm trong tap hop khong ?
Néu phan tii d6 ¢ trong tap hop thi phép toan sé tra vé gia tri True, ngudc lai cho
gia tri False. Vi du:

'C' In ['A’, 'C’, 'D'] cho két qua True.

'E' In ['A’ 'C’ 'D'] cho két qua False.

c. Phép toan hgp, giao, hiéu:
Goi A, Bla hai tap hop cung kiéu di liéu.
A +Blahop ctia A va B: tp hdp cac phan tif thudc A hoic thudc B.
A * Bla giao clia A va B: tap hop cdc phan tii thudc A va thudc B.
A - Bla hiéu ctia A va B: tp hop cac phan tif thudc A va khong thudc B.

4 Vi du:
A=/l 3 9]
B:=[9 2 5]
Vay:

A *Bcogiatrila /9]
A-Bcogiatrila /1, 3]
4 Vi du: Viét chuong trinh nhap vao mot chii cdi. Xét xem chif cai d6 1a nguyén
am hay phuy am.
Var

ChuCai, NguyenAm : Set of Char;
Ch : char;
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Begin
ChuCai :=['A"..'Z','a".. 'Z'];
NguyenAm :=['A', 'E', 'I','O’, 'U'];
Repeat
Write( ' Nhap mot chu cai de kiem tra: ');
ReadIn(Ch);
Until Ch IN ChuCai;
If Upcase(Ch) IN NguyenAm then
Writeln(Ch, ' la nguyen am. ')
Else
Writeln(Ch, ' la phu am. '),
Readln;
End.
I1. Ki€u méng:
1. Khai niém:
Méng (Array)1a mot ki€u dit liéu ¢ cdu tric bao gdm mot sé ¢d dinh céc thanh
phén ¢6 cung ki€u, ¢6 cung mot tén chung. Céc thanh phin cla mang dudc truy
xuat thong qua céc chi so.

4 Vi dy: Mang A gdm nam phan ti: A/1]=7, A[2]=9, A[3]=0, A[4]=-2, A[5]=3:

I /\, /\? A
Cdc chi s6 dé truy cap

S

|
AIT=T( ALRISP | A3 A2 AlsL=3

Midng A

, . ;o L ~ A
Cdc gid tri cia madng co cung kiéu dif liéu

Cong dung ctia mang 1a dung dé luu tr mot diy s liéu ¢ cung mot tinh chat
nao dé. Vi du: cac diém kiém tra mot mon hoc nao dé ctia mot hoc sinh, cac gia tri
clia mot diy s6 duge nhp tii ban phim.

2. Khai bao mang mét chiéu:
Type
Tén kiéu mdng = ARRAY [Chi s6] OF Kiéu phin ti:
Var
Tén bién mdng : Tén kiéu mdng;
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Trong do:
- Kiéu phan_tif1a kiéu dif liéu ctia mdi phn tli trong mang (72 kiéu bat ky).
- Chi sé1a danh séch céc chi sé dé truy cap dén cac thanh phan ctia mang.

Cac chi s6 ¢6 thé 1a:
+ MGt doan con, vi du:
Type

Ho Ten= Array[1..100] of String/30];
He so luong = Array[1..100] of Real;

+ MO0t danh sach liét k&, vi du:

Type
Toc do = Array[(Oro, Tai, Buyt, GanMay)] of Integer;

+ Mot kiéu di lidu, vi du:

Type
ASCIIType = Array[Byte] of Char;
Xe = (Oro, Tai, Buyt, GanMay ),
Toc do = Array[Xe] of Integer;
Vi cac ki€u mang trén, ta c6 thé khai bdo cac bién mang sau:
Var
HeSo : He so luong;
HT : Ho Ten;
Speed : Toc _do;
Ngoai cach dinh nghia 7én kiéu mdng nhu & trén ta cling ¢d thé khai bao mot
bién mang truc tiép sau lénh VAR:
Var ch : Array[0.. 25] of Char;
Th : Array[-2.. 4] of Real;

3. Truy cép cdc phén t clia mang:

Viéc truy nhip vao mot phan tii nao dé cta bién mang duge thuc hiénh qua tén
bién mang, theo sau 1a gia tri chi sé dit trong dau / /. Vi du:

Ch/2] = B"

Th1] = 12.5:

HTJ1] :="Vu Duc Dung’;
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4 Vi dy 1: Nhap 1 s6 thyc tif ban phim vao mot mang, tinh trung binh cong clia cac
s6 nay.

Uses CRT;
Var i,n: Integer;
s : Real;
a : Array[1.. 100] of Real;
Begin
ClrScr;
Write( ' Ban muon nhap bao nhieu PT cho mang : ');
ReadIn(n);
For i:=1 to n do
Begin
Write(' PTA[',1,"]=");
ReadIn(a[i]);
End;
s:=0;
For i:=1 to n do
s:=s+a[i];
Write( ' Trung binh cong cuaday so="',s/n:0:4);
Readln;
End.

4 Vi dy 2: Nhap ti ban phim 72 phan t thuc clia mot mang, sip xép day theo thi ty
tdng dan, xuét gid tri cia mang 1én man hinh.

Var a:array[1..10] of Real,;
b :array[1..10] of Real;
temp : Real,;

i, j, n : integer;
Begin
n:=10;
For i:=1 to n do
Begin
Write(' PT thu',1,"'");
ReadIn( a[i] );
End;
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For i:=1to n-1 do
For j:=n downto i do
If a[i] > a[j] then
Begin
temp = a[i];
a[i]=alj];
a[j]:=temp;
End;
For i:=1 to n do
Write( a[i] : 0:3," ");
Readln;
End.
4. Mang nhiéu chiéu:
Phan nay chii yéu trinh bay cdc mang hai chiéu. Cac mang nhiéu hon hai chiéu
dudc suy dién mot cich ty nhién.
Viéc khai bao mang hai chiéu cling gidng nhu mang mat chiéu, chi ¢é diéu khac
13 nd ¢4 hai tap chi s6 dudgc viét cach nhau béi dau ','.
4 Vi du:

Type
Mangl = Array[l1.. 30, 1.. 50] of Integer;
Mang2 = Array[1.. 3, 0.. 2] of Real;
Var
A :Mangl;
B : Mang2;
Trong do, sé phan tif ctia mang sé thuc B1a 3 x 3 = 9 (phén i), sdp dit trong bd
nhd theo thu tu nhu sau:

B/1. 0] B[l 1] B/1.2]

B2, 0] B[2, 1] B[2,2]

B[3, 0] B3, 1] B[3.,2]
O Chd y: Ming hai chiéu con goi 1a ma tran. Trong vi du trén, B1a ma tran cap 3
x 3. Trong méng hai chiéu, chi s6 sau truy cap nhanh hon chi sé trude. D€ truy cip
dén phan 0 hang thif i, cot thif j cia mang hai chiéu Bta dung cach viét:

Bli][j]
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A4 Vi du: Nhap mot ma tran m hang, 22 cot tii ban phim. Tinh va in ra man hinh tng

ctia mdi cot va tong ctia mdi hang.
Const mMax = 30, nMax = 30;
Type
Mang = Array[1l.. mMax, 1.. nMax] of Real,;
Var
n, m, 1, j : Integer;
sum : Real;
a : Mang;
Begin

Write( ' Ban muon nhap ma tran bao nhieu hang va cot ? ' );

ReadIn( m, n);
For i:=1 to m do
For j:=1 to n do
Begin
Write(' PT thu[',i,',',},']=");
ReadIn( a[ 1, ] );
End;
For j:=1 to n do

Begin
sum = 0;
For i:=1 to m do
Sum :=sum +a[ i,] |;

Write(' Tongcot',j,)=",sum:0:5);

End;

For i:=1 to m do

Begin

sum := 0;

For j:=1 to n do
Sum :=sum +a[i,j[;
Write(' Tong hang',1,'=",sum:0:5);
End;
Readln;
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End.

0=0

BAI 7. CHUGNG TRINH CON: HAM VA THU TUC

Khi lap trinh, ¢6 nhiing doan chucng trinh cin dung nhiéu 1an. D€ tranh viéc viét
lai doan nay, ta nén chuyén doan chuong trinh ndy thanh mét chuong trinh con va
mdi 1an can thuc hién cong viéc do thi ta goi nd thong qua tén.

Chuong trinh con con dé miu hod mét chuong trinh 1lam cong viéc nao dé.
Ngudi khac dung chuong trinh con cAf cdn biét truyén sé liéu vao va I3y két quia ra
nhu thé ndo ma khong can phai quan tim dén thut todn trong chuong trinh con nhu
thé nao.

Khi viét nhiing chuong trinh 16n, d&€ d& dang quan ly, g6 réi va hiéu chinh
chucng trinh, ta nén phan chuong trinh thanh nhiéu céng viéc déc Igp, mdi cong
viéc la mot chuong trinh con. Chuong trinh con gdm ¢4 hai loai 1a HAM (Function)
va THU TUC (Procedure).

I. Ham va thu tuc:

CAu tric clia ham c6 dang:

FUNCTION Tén Ham(ThamSo1: Kiéu; TS2: Kiéu;... ) : Kiéu;

Var Cdc _bién cuc bo;

Begin

Cac Iénh tinh toan;
Tén Ham := Gia tri;
End;

Phuong phap goi ham: ta goi ham thong qua tén kém theo tham sé clia ham nhu
sau:

Tén_ham(Danh sach cac tham s6 thuc su);
CAu tric cla thi tuc ¢d dang:

PROCEDURE Tén Thii tuc(TS1: Kiéu; TS2: Kiéu;...; Var TS3: Kiéu; Var TS4:
Kiéu;... );

Trang 43



Sollware

M Gido trinh L4p trinh Pascal cin bin &
n44o
Var cdc bién cuc bo;
Begin
Cac Iénh;

End;
Phuong phap goi thi tuc:
Tén ham(Danh sach cac tham s6 thuc su);

Su khdc nhau co ban gitia ham va thi tuc 13 ham tra vé mot gia tri thong qua tén
ham, ham co thé tham gia vao cdc biéu thic tinh todn con thii tuc khong cho gid tri
nao c4. Khi tao ham, trong thin ham bao gid ciing co gid tri gan cho tén ham dé
ham tra vé gid tri ndy khi diioc goi.

Cac tham s6 khdc sau tén ham va tén thu tuc goi 1a cdc tham s hinh thic (hay
con goi 14 doi). Trong thii tuc, cdc tham s hinh thiic co hai loai: cdc tham sé duoc
khai bdo sau tif khod Var goi 13 tham s bién, cdc s6 khai bao khong co t khod Var
d trudc goi 13 tham so gid tri. Trong ham chi co tham sé gid tr, tic khai bao ma
khong co tu khoa Var.

Tham s6 thuc sy 13 cac tham sd dung trong 15i goi ham hay thi tuc. Danh sach
cac tham sé thuc su trong 16i goi ham phai tuong ting vdi danh sach céc tham s
hinh thijc trong phan khai bdo chuong trinh con va ching phai tuong ting vé kiéu.

Trong thii tuc, cdc tham s6 gid tri thuong Ia cdc bién dé chifa dii liéu dua vao thi
tuc; cac tham s6 bién Ia cdc bién ma két qud tinh todn cua thi tuc sé chiia vao do
khi ra khoi th tuc, ta co thé ding ching dé tinh todn tiép.

4 Vi du cach sit dung tham s6 gia trj va tham s6 bién:

Var a, b, c, d : Integer;

Procedure Chuyen(x, y: Integr; Var u, v: Integer);

Begin { Tt khoa bat diu thi tuc Chuyen }

X=2%x;
y=3*y;
u:=4*u;
yi=5%y;
End;
Begin { Tu khod bdt diu chuong trinh chinh }
a:=10;
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b:=10;
c.=10;
d:=10;

Chuyen(a, b, c, d);
Write('a=",a, "b=",b, "c=,c, 'd=",d)
Readln;

End.

L Két qua khi chay chuong trinh: a = 70. b= 10. ¢ = 40. d =50
I1. Bién toan cuc, bién cuc bd va viéc truyén dit liéu:

Bién toan cuc 1a bién khai bao & diu chuong trinh chinh, ton tai trong sudt thoi
gian lam viéc cla chuong trinh. Ta cd thé st dung va lam thay doi gid tri cia bién
toan cuc nhd cdc cau lénh trong chuong trinh chinh cling nhu trong tit ca céc
chuong trinh con.

Bién cuc bo 1a bién 1a bién khai bdo & dau chuong trinh con. Ching dudc cip
phét bo nhd khi chuong trinh con dudc goi dén va bi xod khi may thoat khéi chuong
trinh con dé. Bién cuc bo c6 gia tri trong chuong trinh con va tit ca cac chuong
trinh con khac ndm trong chuong trinh con nay.

Néu tén bién cuc bd clla mot chuong trinh con tring véi mot tén bién toan cuc
thi mdy khong bi nham 14n, may sé& dung hai 6 nhé khac nhau dé luu tri hai bién,
khi ra khéi chuong trinh con, bién cuc bd tu dong dudc xo4.

Khi gdp mot 16i goi dén chudng trinh con, mdy sé thuc hién cac budc sau:

- C4p phat bd nhé cho céac doi, cac bién cuc bo.

- Truyén gia tri cla cdc tham sé thuc su cho cdc tham sé gia tri tuong tng, truyén
dia chi cdc tham s6 thuc su ting vdi tham sé bién cho cdc tham s bién ciia thi tuc.

- Thuc hién cac 1énh trong chuong trinh con, trong khi thuc hién chuong trinh
con, cac bién cuc bd va céc tham sé gia tri ¢ thé bi bién ddi nhung khong anh
hudng dén cac bién bén ngoai. Trai lai, moi thay doi cuia tham s6 bién trong chuong
trinh con sé kéo theo su thay doi cua tham s6 thuc su tuong ng (Vi cd su truyén
theo dja chi). Do d6, khi thoat khdi chuong trinh con, cac tham sé thuc su ung voi
tham sé bién van gitf duoc gid tri mdi nhat do chuong trinh con tao ra.

- Thuic hién xong cdc 1énh cua chuong trinh con, mdy xo4 tat ca cdc doi va céc
bién cuc bd va tré vé 1énh ké sau noi goi nd.
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Viéc 14y két qua thyc hién chudng trinh con nhu sau: néu 1a Aam thi 13y két qua
thong qua tén ham, néu 1a tAd tuc thi két qua 6 tham sé thuc su ting vdi tham sé
bién. Khi cin 14y duy nhit mot gia tri ti chuong trinh con thi ta 1ap mot
FUNCTION, khi cin 14y tu hai gid tri trd 1én ti chucng trinh con hodc khong 1y
gid tri nao thi ta phai 1ap PROCEDURE.
4 Vi dy 1: Lap ham tinh dién tich hinh thang. Nhap d{ liéu cia hai thiia ruong
hinh thang va tinh tong dién tich hai thiia rudng.

Var al, bl, hl, a2, b2, h2, s : Real;

(************* Bat dau Function **************)

Function DTHinhThang(a, b, h) : Real,;

Begin
DTHinhThang :=(a+ b) * h/2;
End;
(kxFxExEEx Bat dau chuong trinh chinh *####¥kxk%)
Begin

Write( ' Canh dai, ngan va cao cua thua ruong thu nhat: ' );
ReadIn(al, bl, hl);
Write( ' Canh dai, ngan va cao cua thua ruong thu hai: ');
ReadIn(a2, b2, h2);
s := DTHinhThang(al, b1, h1) + DTHinhThang(a2, b2, h2);
Writeln( ' Tong dien tich hai thua ruong ="', s : 0 : 3);
Readln;

End.

4 Vi du 2: Lap ham tinh udc sé chung I6n nhat (USCLN). Sau d6, dung ham nay
dé€ tinh USCLN va bdi sé chung nhé nhit (BSCNN) ctia hai sé dudc nhdp ti ban
phim.

Var m, n, usc, bsc: Integer;
(************ FunCtiOH USCLN *************)
Function USCLN(a, b : Integer): Integer;
Var r: Integer;
Begin
While b<>0 do
Begin
r:=a mod b;
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a:=b;
b:=r;
End; { a hien tai la USCLN cua a va b ban dau }
USCLN :=a;
End;
(FAHFxEEEE bat dau chuong trinh chinh ####kxk)
Begin
Write( ' Nhap so thu nhat : ');
Readln(m);
Write( ' Nhap so thu hai: ");
ReadIn(n);
usc := USCLN(m, n);
bsc :=m * n div USCLN(m, n);
Writeln( ' Uoc so chung lon nhatcua', m,'va', n, 'la:', usc);
Writeln( ' Boi so chung nho nhatcua', m, 'va', n, 'la :', bsc);
Readln;
End.

A4 Vi du 3: Lap mot thu tuc dé tinh dong thoi dién tich va thé tich hinh cau.

Var r, s, v : Real;
Reply : Char;
(************** Function ***************)
Procedure SVHinhCau( r : Real; Var s, v :Real);
Begin

s:=4*pi*r*r

vi=4*pi*r*r*r/3;

End;
(FxEEHEE bat dau chuong trinh chinh ¥ #*##k)
Begin
Repeat
Write( ' Nhap ban kinh hinh cau : ');
ReadIn(r);

SVHinhCau(r, s, v);

Writeln( ' Dientich=",s:0:4,". Thetich=",v:0:4);
Write( ' Ban co tiep tuc khong ?(C/K)");
ReadIn(Reply);
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Until Upcase(Reply) ='K";
End.
III. C4c ham va thl tyc thudng dung cda Unit CRT:

Unit CRT c6 nhiéu ham, thd tuc dung d€ diéu khién man hinh, ban phim va 4m
thanh. N6 cho phép mé céc ctia s6 véi cac mau sic khdc nhau, thay d6i mau cla
cac dong chil trén man hinh, gidp cho viéc trinh bay man hinh dep va hip din hon,
t6 chuic hoi thoai gitia ngudi va may thuan tién. Khi dung cac ham va thi tuc nay, &
dau chuong trinh chinh can phai c6 khai bao USES CRT: Cac thii tuc cta Unit CRT
gdm:

1. Tha tyc ClrScr:

Xoa man hinh va dua con tré vé vi tri (7,/) trén man hinh. Man hinh mic dinh
dugc chia thanh 25 dong va 80 cot. Cot dau tién danh s6 1, dong dau tién danh s6 1.
2. Thi tyc CIrEOL:

Xoa tli vi tri con tré dén cudi dong hién hanh. Sau khi thuc hién xong, con trd
diing ngay vi tri trudc khi goi thuc hién thu tyc.

3. Thu tyc DelLine:

Xo4 dong con tré dang ding, cac dong sau s& dugc chuyén 1én trén mot dong.
4. Thi tyc InsLine:

Chén dong tréng vao vi tri hién hanh cda con trd trén man hinh.
5. Thi tyc GotoXY(x, y: Byte):

Dua con tré dén, cot thu x, dong thi y.
6. Ham WhereX: Byte

Cho gia tri ki€u byte cho biét con tré dang & cot nao.
7. Ham WhereY: Byte

Cho gia tri ki€u byte cho biét con tré dang G dong nao.

8. Thu tuc Sound(Hz : Word):
Phat 4m thanh c§ tin sé Hz cho dén khi giip thl tuc NoSound thi diing lai.

9. Thd tuc NoSound:
T4t loa phat Am thanh & mdy.

10. Tha tyc TextBackGround(Color : Byte):
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Chon mau nén trong ché do vin ban (Ché dé mdc dinh khi chay Pascal). Color
6 gid tri tti 0 dén 7.
11. Thi tyc TextColor(Color : Byte):
Chon mau ctia ky tu trinh bay trén man hinh. Color c6 gid tri tti 0 dén 15 ung véi
16 mau. Cac hing xac dinh mau nén va chi cho bién Color nhu sau:

Black (den) =0 DarkGray (xam) =&
Blue (xanh duong) =1 LightBlue (xanh diiong nhat) =
Green (xanh luc) =2 LightGreen (xanh luc nhat) =10
Cyan (lam) =3 LightCyan (/am nhat) =11
Red (do) = LightRed (do nhat) =12
Magenta (t/im) = LightMagenta (#/m nhat) =13
Brown (nau) =6 Yellow (vang) =14
LightGray (xam nhat) =7 White (trdng) =15

O Ghi chii: Ta c6 thé dung cac hing gia trj trén bing chit hosc sé déu duge. Vi du:
TextColor(4) hoic TextColor(Red) déu c6 y nghia 1a chon chii mau dd. Chon chif
mau xanh va chii nhip nhdy: TextColor(Green + Blink).

12. Ham KeyPressed: Boolean
Ham kiém tra xem c¢é phim nao dudc 4n trén ban phim hay khong. Néu ¢ ham
tra vé gid tri 7rue, néu khong ham cho gia tri False.

13. Ham ReadKey: Char

Ham nay chd doc mét ky ty tui ban phim (ky tv duoc nhdp khong duoc hién thi
trén man hinh). Cac phim trén ban phim nhu A, B, C,... 1, 2, 3, 4,.v.v. chi tao mot
ma khi dugc 4n, con cac phim chiic ning nhu F/, F2,..., Home, End, Alt, Ctrl, Ctrl -
Home,... tao hai ma khi dudc 4n, trong d6 ma thi nhét ¢ gia tri 0. D& nhan biét mot
hay mot t3 hop phim bat ky dudc 4n, ta phai dung mot bién ki€u Char véi hai 1an
thuc hién ham ReadKey nhu sau:

Ch = ReadKey;
If Ch=#0 then Ch .= Readkey;

Sau day 1a mot sé phim dic biét va t6 hop phim hay dung:

Esc 27 a /80
Tab 9 3 075
Enter 13 a 077
Home 71 Fli /59
End o/79 F2 0/60
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PageUp 73 Fi10 068
PageDown  0/81 Ctrl - F1 0/94
a 072 Cul - F2 0/95

4 Vi du 1: Dich chuyén con tré va in mét sé dong chi trén man hinh.

Uses CRT;

Var x,y : Integer;

Begin
ClrScr;
x :=20;
y =3
GotoXY(x+2,y);
Write(' PASCAL "); { In tu cot 22 dong 3 }
GotoXY(x -2,y +2);
Write(' BAN HAY DEN VOI '"); { Intu cot 18 dong 5 }
GotoXY(x,y + 3);
Write(' TURBO PASCAL "); { In tu cot 20 dong 6 }
GotoXY(WhereX + 2, WhereY);
Write(' 7.0 '); { sau TURBO PASCAL in s 7.0 }
Readln;

End.

4 Vi dy 2: Nhan biét phim nao dudc an.

Uses CRT;
Var Ch : Char;
Begin
Write( ' Ban hay an mot phim bat ky : ' );a
Ch := ReadKey;
If Ch :=#0 then
Begin
Ch := Readkey;
Writeln( ' Ban vua an mot phim dac biet co ma ="', Ord(Ch));
End
Else
Writeln( ' Ban vua an mot phim co ma ASCII ="', Ord(Ch));
Readln;
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End.
A Vi du 3: Viét chuong trinh hién thi 16 dong vdi ndi dung bét ky, tai ddu médi
dong hién thi sé thi tu ctia dong d6 ddng thoi hién thi mau cla dong dé theo s6 thu
ty (theo bing mau).

Uses CRT;
Var i : Integer;
Begin
For i:=0 to 15 do
Begin
TextColor( 1);
Writeln( 1, ' la ma so mau cua dong nay. ');
End;
Readln;
End.
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BAI 8. KIEU XAU KY TU
I. Khai bao va cac phép toan:

Xau (String) 1a ki€u di liéu ¢6 cdu tric dung dé xi 1y cac xau ky tu. Kiéu String
c6 nhiéu diém tuong ty nhu ki€u mang (Array) nhung ciing c6 diém khdac nhau la:
s6 ky tu trong mot bién kiu xau cd thé thay déi con s6 phan tii cia kifu mang ludn
¢6 dinh.

1. Khai bdo kiéu xau:
VAR
Tén Bién : String/n]:

Trong dé: n1a sb ky tu t6i da c6 thé ¢d clia xau. Chiéu dai téi da ctia mot xau 1a

255. Néu trong phan khai bao khong ghi /n/thi xau cé do dai mic dinh 13 255.

4 Vi du:
Var
HoTen : String[30]: { HoTen co thé chiia toi da 30 ky tu }
St : String; { St co thé chia t6i da 255 ky tu }

Vi St1a mot xau, dé chi ra cac ky tu thi 7 clia Stta viét St/i]. Cac St/i] déu c6
kiéu Char. Vi dy: St := 'ABCD" thi 1énh Write(St/3])sé inra ky tu 'C"

Céu tric cta String nhu sau: Trong bd nhd nd chiém sé Byte bing sb ky tu toi
da, cong véi mot byte dau tién (zai vi tr7 s/0]) chia ky tu ma ma thap phan ASCI/
ctia ky tu nay sé cho biét xau dé cé do dai bao nhiéu.

Chéng han bién Ho7en bén trén dugc gan gia tri:

HoTen = 'Ly Dong Giang?

Khi dd, do dai xau chi 1a 13, mdc du do dai cuc dai cho phép la 30 nhu da khai
bdo. Sau day céu tric xau HoTern:

0 1 23 4 5 6 7 8 9 101112 13 14 15 16 17 26 27 28 29 30

Chr(13)| L | y Dfofn| g Glil|a|n|g|*|*|*]|*]|* w0 % | % | %

*

O Ghi chi: Ky ty * biéu dién ky tu khong xé4c dinh.

2. Nhip va in xiu ky tu:
Muén in mét xau ky tu ta dung lénh Write(St) hoic Writeln(St).
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Lénh ReadIn(St)sé doc cac ky tu cho xau Stvdi do dai thuc su 1a s6 ky tu g6 vao
tii ban phim. Néu ta g6 < Enfer > luon ma khong nhdp cho nd ky tu nao thi St 1a
Xau rong.

4 Vi du:

Var YourName, stl, st2 : String[40];
Begin
Write( ' Please enter your name: ' );
ReadIn(YourName);
Writeln( ' Hello ', YourName +'!"');
stl :="' Turbo Pascal ";
st2 :="' Borland"s product is '+ stl;
Writeln(st2);
Readln;
End.

3. Cac phép toan trén xau ky tu:
a. Phép gan:
Bién := Biéu thiic;

Dai lugng bén phai ciia 1énh phai dugc dit gitia hai ddu nhdy don néu dé 1a xau &
dang hing. Ta c6 thé sti dung ddu cong (+) d€ ghép céac xau khi gan. Vi du: HoTen
/= 'Huynh Ngoc'+ ' Nhan’;

b. Phép ndi String:

Ky hiéu bing diu +.

4 Vidy: 'Turbo'+'Pascal' = '"Turbo Pascal'
c. Cac phép toan so sanh:

Khi so sanh hai xau, cac ky tu cla hai xau dudc so sanh tting cip mot tui trai qua
phai theo gia trj trong bang ma ASCII.
4 Vi du: Néu so sanh:

'ABC'='ABC’co gia tri True.

'ABC'='AB’co gia tri la False.

'ABCD' <'ABED'co gia tri la True.

'ABC">'AD’co gia tri la False.
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II. Céc thd tuc va ham xii ly x4u ky tu:
1. Céc tht tyc:
a. Delete(St , Pos, Num):
Trong d6: - St (String): Bién kiéu String.
- Pos (Position): Bién kiéu nguyén.
- Num (Number): Bién kiéu nguyén.

Cong dung: Thi tuc nay dung dé xdéa khéi xau St mot sé Num ky tu bit dau tii vi
tri thu Pos.

4 Vi du: Néu St = 'ABCDEFG", thi:
Delete(St, 2, 4); O lam cho St ="AFG',
Delete(St, 2, 10); © lam cho St="A’
Delete(St, 9, 3); O lam cho St ='ABCDEFG'".

b. Insert(St2, St1, Pos):
Trong d6: - St2va St/: Bién kiéu String.
- Pos: Bién kiéu nguyén.

Cong dung: Thi tuc nay dung dé cheén xau Sz2 vao xau St/ § vi tri Pos. Vi du:
Néu St = 'ABCD'thi sau 1énh Insert('TFG’, St, 3)ta nhan dudc St = 'ABTFGCD',

Trudng hop Pos vudt qua chiéu dai cta St/ thi S£2 sé dugc ndi dudi vao St/. Vi
du: St ='ABCD', vay 1énh Insert('TFG’, ST, 9); s¢ lam cho St = 'ABCDTFG'".

c. Str(Value, St):
Trong d6: - Value: La mot biéu thic nguyén hay thuc cé ghi dang in ra.
- St. Bién kiéu String.
Cong dung: Thu tuc nay dung dé doi gia tri s6 Value thanh kiéu xau rdi gan cho
St.

4 Vi du:
1.:=1234;
Str(i:5, St); { ta duge St ="1234"co 5 ky tu }
x=123.5678901,;
Str(x:10:5, St); { ta dugc St="123.56789")
d. Val(St, Var, Code):
Trong d6: - St Biéu thic kiéu String.
- Var. La bién ki€u nguyén hay thuc.
- Code: Bién kiéu nguyén.
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Cong dung: Thu tuc nay doi xau chit St (biéu dién J dang sé nguyén hay thuc)
thanh s6 va gan cho bién Var. Code 1a bién nguyén dung dé phat hién 13i: néu phép
bién d6i dung thi Code ¢ gid tri 0, néu sai do Stkhong biéu dién dung sé nguyén
hay thuc thi Code sé c6 gia tri bang vi tri ctia ky tu sai trong xau Sz Vi du:

Gia sti: St = 234! iva ela hai bién nguyén.

Val(St, i, e); { chota1=234vae=0}

Néu St = 21x'thi Val(St, i, e) { cho ta i khong x4c dinh va e = 3, tuic 1a ky tu thi
ba gy ra 16i }

4 Vi dy vé mot ting dung cé sti dung thi tuc Val d€ doc sé nguyén ti ban phim.
Binh thudng ta dung tht tuc Readln(i) &€ doc s6 nguyén 7 Song néu néu trong lic
nhap s, ta ching may g6 nhdm chii cai vao thi may ding lai, ¢é thé gay lang phi
thoi gian. Thu tuc dudi day c6 thé bao 18i néu ta nhap mot s6 cé chi trong s6 dé.

Procedure Inputlnteger(Var 1 : Integer);
Var
St : String[6];
e : Integer;
Begin
Repeat
ReadIn(St); { Nhap vao xau s nguyén }
Val(St, i, e); { Bién d6i va phat hién 15i }
If e<>0 then
Writeln(#7, ' Loi nhap lieu ! ");
Until e =0;
End;
2. Cac ham:
a. Length(St): cho ta d¢ dai clia biéu thiic xau ky tu St. Vi du: véi St = "ABCDEFG'
thi Length(St) sé tra vé gia tri 7.
b. Copy(St, Pos, Num):
Trong d6: - St Biéu thic kiéu xau ky tu,
- Pos,Num: Biéu thiic kiéu nguyén.
Ham nay trd vé cho ta mot xau méi ti xau Sz, ham bét dau chép ti vi tri Pos va
chép Num ky ty. Vi du: 8t = 'ABCDEF"thi 1&€nh Copy(St, 3, 2) = 'CD'va Copy(St,
4, 10) cho ta 'DEF".
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O Ghi chu:
- Néu Pos + Num > Length(St) thi ham s& tra vé céc ky tu trong xau St.
- Néu Pos > Length(St) thi ham Copy sé trd vé cho ta mot xau rong.

c. Concat(St;, St,..., St,): Ham nay dung dé ghép tit ca cac xau ky tu St/, St2,...,
St thanh mot xau theo thi tu cac d6i s6 cung cap cho ham.
O Ghi chu:
- S6 lugng ddi clia ham Concat phai >= 2.
- Néu tng s6 chiéu dai cic xau > 255 thi may sé bao 16i.
- C6 thé dung phép cong (+) d€ ghép xau ky tu. Vi du: St :=Concat(St1,S5t2 +
N);
d. Pos(St1, St2):
Trong d6: St/, St21a biéu thic xau ky tu.

Ham nay trd vé s6 nguyén biéu dién vi tri dau tién cla St/ giip trong xau S£2.
Néu khong tim thay thi Pos = 0.

4 Vi du: néu St = 'ABCDEFGBCD' thi Pos('DE'.St) = 4, Pos('BCD.St) = 2,
Pos('’XY",St) = 0.

4 Vi du 1: Viét chuong trinh nhap vao tii ban phim mét xau ky ty va in ra man
hinh x4u ky ty ngugc tuong ung. Vi du: nhdp 7TRUNG TAM CONG NGHE
AVNET'may inra TENVA EHGN GNOC MAT GNURT.

Program DaoChuoi;
Uses CRT;
Var
Cau : String[80];
i: Byte;
Begin
Wite(' Nhap vao mot cau : ');
ReadIn(Cau);
For i:=Length(Cau) DownTo 1 do
Write(Caul[i]);
Readln;
End.
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4 Vi dy 2: Hién thi chudi con trong chudi me dugc nhap tii ban phim, vi tri va sé
ky tu hién thi cling dugc nhap tti ban phim.

Program SubString;

Uses CRT;

Var
St : String;
Pos, Len : Byte;

Begin
Wite(' Nhap vao mot chuoi : ');
ReadIn(St);
Wite(' Muon hien thi xau tu vi tri nao : ');
ReadIn(Pos);
Wite(' Do dai xau ky tu con : ');
ReadIn(Len);
Write(" Xau ky tu con la : ',Copy(St, Pos, Len));
Readln;

End.

4 Vi du 3: Viét cac ham chuyén d6i xau ky tu thanh chi hoa va chif thudng.

Function ToUpper(s : String) : String;
Var 1: Byte;
Begin
For i:= Length(s) do
s[1] := Upcase(s[i]);
ToUpper :=s;
End;
(******************************)
Function ToLower(s : String) : String;
Var 1: Byte;
Begin
For i:=Length(s) do
If s[i]In ['A'..'Z'] then
s[i] := Chr(Ord(s[i]) + 32);
ToLower =s;
End;
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BAI 9. DU LIEU KIEU BAN GHI VA KIEU TEP

I. Kiéu ban ghi:
1. Khai niém va dinh nghia:

Cac kiéu cdu tric di liéu nhu ki€u méng, tap hop déu dugc tao ra bing mot tap
hop cac phan tif ¢6 cung kiéu.

DE tao ra mot kifu clu tric dif lidu méi véi cac phan ti dif lieu ¢d kiéu khac
nhau, ngudi ta dinh nghia ra ban ghi (Record). RECORD la mdt cdu tric bao gdbm
nhiéu thanh phan. Cac thanh phan c6 thé thudc cac kiéu dif liéu khac nhau va dugc
goi 1a cac trudng (Field), mdi trudng déu dugc dit tén.

D& mo ta mot kiu T ¢6 cdu tric Record véi danh sach cac trudng ¢ tén 1a S7,
S2, ..., Snva cé cac md ta kiéu tuong tng 1a trusng cé tén 1a 77, 72, ... Tata dung
cach viét nhu sau:

Type
T = Record
S1:TI;
S2:12;

Sn: Tn;
End;
Vi du: M6 ta thoi gian DATE c¢6 ba tridng: Ngay, Thang, Nam

Type
Date = Record
Ngay: 1..31;
Thang: 1..12;
Nam: Word;
End;

4 Vi du: D& mo ta Nhan sy ctia phong t3 chiic, ta dung cac trudng: HoDem, Ten,
NgaySinh, Luong,... § day ta 1y vi du ¢6 5 trudng:

Type
NhanSu = Record
HoDem: String[20];
Ten: String[7];
NgaySinh: Date;
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Luong: Real;
CoGiaDinh: Boolean;
End;
Var
NV, NV1: NhanSu;
DS: Array[1..100] of NhanSu;
{Danh sach tren la kieu mang mo ta nhan su cua mot co quan co duoi 100
nhan vien}

O Ghi chi: Ta cd thé viét truc tiép mo ta tridng NgaySinh néu nhu chua ¢ kiéu
Date nhu sau:

Type
NhanSu = Record
HoDem: String[20];
Ten: String[7];
NgaySinh: Record

Ngay: 1..31;
Thang: 1..12;
Nam: Word;
End;
Luong: Real;
CoGiaDinh: Boolean;

End;

2. St dung Record:
Muén truy cap mot bién kiéu Record, ta phéi truy cip theo thanh phan cla
ching. Cu phap d€ truy cap dén mot thanh phan nao do 1a:

<Tén bién Record>.<Tén truong>

4 Vi du:
NV.HoLot := 'Huynh Dinh’:
NV.Ten :="Can’

NV.NgaySinh.Ngay : = 4;
NYV. NgaySinh. Thang .= 2;
NYV. NgaySinh. Nam ;= 1982;
NV.Luong = 500000;
NV.CoGiaDinh := False;
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4 Vi du 1: Nhap ly lich nhan vién cia mot co quan.

Uses CRT;
Type
Date = Record
Ngay: 1..31;
Thang: 1..12;
Nam: Word;
End;
NhanSu = Record
HoDem: String[20];
Ten: String[7];
NgaySinh: Date;
Luong: Real;
CoGiaDinh: Boolean;
End;
Var
DS: Array[1..100] of NhanSu;
i, SONV: Byte;
GD: Char;
Begin
ClrScr;

Writeln(' NHAP HO SO NHAN VIEN ";

Write(' So nhan vien tai co quan: ');

ReadIn(SoNV);

For i:=1 to SoNV do

Begin

ClrScr;
Write(' Ho dem: ');
Write(' Ho dem: ');
Write(' Ngay sinh: / /'),
GotoXY(14,3);
GotoXY(17,3);
GotoXY(20,3);
Write(' Luong: ");
Write(' Co gia dinh (Y/N) ?:');

ReadIn(DS[i].HoDem);
ReadIn(DS[i].Ten);

ReadIn(DS[1].NgaySinh.Ngay);
ReadIn(DS[i].NgaySinh.Thang);
ReadIn(DS[i].NgaySinh.Nam);
ReadIn(DS[i].Luong);
ReadIn(GD);

Trang 60



Solflware
o @"‘" M Gido trinh L4p trinh Pascal cin bin &

No6lo
If Upcase(GD) ="Y" then
DSJi].CoGiaDinh := True
Else
DSJi].CoGiaDinh := False;
End;
Readln;
End.
O Ghi chu:
- Céc bién Record cung kiéu c6 thé gan cho nhau. Vi du: NV := NV, thay vi ta
phai thuc hién:
NV.HoDem = NVI.HoDem;
NV.Ten :=NVI. Ten;
- C6 thé dung phép so sanh:
It NV =NVI then Write(' Cung mot nhan vien !');
Hodc:
It (NV.HoDem = NVI1.HoDem) and (NV.Ten =NVI1.Ten) then
Write(' Hai nhan vien cung ho ten !. ');
- Khong dude dung cac thao tac sau:
+ Cac thd tuc doc va ghi (Read, Readln, Write, Writeln) cho ci mot bién kiu
Record nhu: Readin(NV), Writeln(NV);
+ St dung cac phép toan quan hé nhu: < >, <= >= Nhung c6 thé sii dung
phép toan <>va =cho hai bién Record c6 cung kiéu.
+ T4t ca cac phép toan sé hoc va logic.
3. Ciu 1énh With:
Khi cn truy cap nhiéu thanh phin cta mot bién ki€u Record, ta ¢6 thé dung cau
lénh With dé chuong trinh dudc gon hon.
Cu phap:
WITH <Bién kiéu Record> DO <Ciu lénh>

4 Vi du 1: Theo nhu vi du 1, ta ¢é thé viét ngdn gon hon nhu sau:

Uses CRT;
Type
Date = Record
Ngay: 1.31;
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Thang: 1..12;
Nam: Word;
End;

NhanSu = Record

End;
Var

HoDem: String[20];
Ten: String[7];
NgaySinh: Date;
Luong: Real;
CoGiaDinh: Boolean;

DS: Array[1..100] of NhanSu;
i, SONV: Byte;

GD: Char;
Begin

ClrScr;

Writeln('

No62o

NHAP HO SO NHAN VIEN ";
Write(' So nhan vien tai co quan: ');

ReadIn(SoNV);

For i:=1 to SoNV do

With DSJi] do
Begin
ClrScr;

Write(' Ho dem: ');
Write(' Ho dem: ');
Write(' Ngay sinh: /
With NgaySinh do
Begin
GotoXY(14,3);
GotoXY(17,3);
GotoXY(20,3);
End;
Write(' Luong: ");

Readln(HoDem);
ReadIn(Ten);

",

ReadIn(Ngay);
ReadIn(Thang);
ReadIn(Nam);

ReadIn(Luong);

Write(' Co gia dinh (Y/N) ?:'); Readln(GD);
If Upcase(GD)="Y" then
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CoGiaDinh := True
Else
CoGiaDinh := False;
End;
Readln;

End.

O Ghi chi: Nhu vay ching ta ¢6 thé 1ng cac chi thi With ... Do ... vao véi nhau
dé truy nhap vao cdc trudng & sau trong Record phic tap nhu bién Ds[i]. Cu phap

nhu sau:

With A do
With B do

Véi A, B déu dugc mo ti 1a Record song B 1a mot trudng clia A thi ta cd thé co

cach viét nhu sau:

With A do With A, B do
With B do Begin
Begin -
..... End;
End;

For i:=1 to SoNV do
With DSJi], NgaySinh do

Begin
ClrScr;
Write(' Ho dem: '); Readln(HoDem);
Write(' Ho dem: '); ReadIn(Ten);
Write(' Ngay sinh: / /'),
GotoXY(14,3); ReadIn(Ngay);
GotoXY(17,3); ReadIn(Thang);
GotoXY(20,3); ReadIn(Nam);
Write(' Luong: "); ReadIn(Luong);

Write(' Co gia dinh (Y/N) ?:");  ReadIn(GD);
If Upcase(GD)="Y" then
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CoGiaDinh := True
Else
CoGiaDinh := False;
End;

4. Record ¢6 céu tric thay d6i:

Cac kiéu Record trinh bay trén 1a kiéu Record ¢ dinh vi sé thanh phan ciing nhu
cAu tric cta Record 1a da c6 dinh. Bén canh d6 Pascal con cho phép I4p cdc Record
c0 mot phén cau triic thay dor duoc.

Trudc hét, ta xét thi du sau: trong muc NhanSu, néu ta xét thém trudng
NgheNghiep thi sé ¢6 nhiéu trudng hop xdy ra, ching han:

- Céng nhan : Can ghi ro nganh gi ? Bic tho may ?

- Ky su : Nganh gi ? Trinh do thic t€ ?

- Bac st . Chuyén khoa gi ?

- (4 biét : Khong ghi gi thém ?

Tuy ta c6 thé 1ap mot Record gdm diy du cdc trudng ké trén nhung rat cong
kénh (trong khi do cd thé mot nguoi 6 mot thoi diém nao do chi cd mot nganh
nghé) va chiém nhiéu 6 nhd.

Tiép theo ta ¢ thé 1ap ra bén kiéu Record gidng nhau phan dau (HoDem, Ten,
NgaySinh, Luong, CoGiaDinh) nhung chi khac nhau phan cudi la nghé nghiép
(NgheNghiep), tic 13 sé c6 cdc trudng tuong ting véi bon nghé khac nhau. Cach nay
cling lam cong kénh chuong trinh vi ta phai dung dén bdn kiéu Record.

Ngon ngti Pascal cho phép 1ap Record c6 dang sau dé tiét kiém 6 nhd 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;
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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’;
NgheNghiep := KySu;
NganhKS := KinhTe;
TrinhDoTT := Kha;
End;
END.
F Giai thich minh hoa trén:

- HoDem, Ten, NgaySinh, CoGiaDinh 1a cac thanh phan cé dinh cta Record

NhanSu.
- NganhCN, NganhKS, BacTho, TrinhDoTT, ChuyenKhoa 1a cac thanh phan

thay doi cia Record NhanSu.
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- Trong khai bdo mét kiéu Record, néu c6 thanh phan thay déi thi phar duoc dit
sau cdc thanh phan c6 dinh va chi diigc phép co mét truong thay dor.

- Phén thay ddi nim sau cung trong danh sich va dugc bit ddu bing cau lénh
CASE. (Phén thay doi nay lai co thé chia Record khdc cd kiéu cau tric thay dor).
O Ghi chu:

- Phén thay d6i 1a mot trudng goi 1a trudng danh diu (7Tag Field) va dugc dit
trong cau 1énh CASE (Vi du trén la NgheNghiep). Ung véi méi gi tri cla trudng
dénh ddu, ta c6 cdc bién dang ctia Record véi danh sach cdc trudng tuong ting dugc
dit sau cdc nhan cia lénh CASE va toan bd danh sdch nay phai dugc dit trong hai
dau ngodc don () ngay ca khi né réng nhu trudng hop CaBiet § vi du trén.

- Trudng mo ta phai 13 céc kiéu don gian (Byte, Integer, Word, Longint, Real,
Double, Char, Boolean).

- T4t ca cac tén bién trong phan thay déi déu bt budt phai khdc nhau. Theo vi du
trén, Nganh trong hai tridng hop cla NgheNghiep 1a CongNhan va KySu dugc ky
hiéu bang hai tén khac nhau 1a: NganhACN va NganhKS.

Trang 66



Sollware

M Gido trinh L4p trinh Pascal cin bin &
n67To
BAI 10. DU LIEU KIEU TEP
I. Khai niém:

Khi giai cac bai toan c¢6 nhiéu va cén st dung nhiéu 14n vé sau thi ta phai t6 chuic
dif liéu luu tri trén dia (dif liéu kiéu tép). Khi ké thic chuong trinh hodc tit mdy thi
dif liéu ki€u tép van ton tai trén dia.

Dinh nghia mot kiéu t&p Tvdi cac phan ti ¢é kifu KPT (Kiéu phan tif) duge viét
trong phan mo ta kifu vdi ti khoa File Ofnhu sau:

TYPE
T=FILE OF KPT;

4 Vi du:

Type
FileReal = File of Real;
Date = record
Ngay: 1..31;
Thang: 1..12;
Nam: Word;
End;

NhanSu = Record
MaSo: Word;
HoDem: String/20];
Ten: String/7];
NgaySinh: Date;
Luong: Real;

End;

FnhanSu = File Of NhanSu;
Var
FI: FileReal;
F2: FNhanSu;
O Ghi chu:
- Kifu phan tif cta tép c6 thé 1a bét ky kiu di lidu ndao ngoai trii kifu tép.
- Bién tép dudc khai bao bang cach st dung mot kiéu tép di dugc dinh nghia
trude d6 hodc khai béo truc tiép véi mé ta kiéu. Vi du:
Var
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F3: File Of Char;
F4: File Of Array[1..5] Of Integer;

- Bién tp 1a mot bién thudc kiéu dif lidu tép. Mot bién kifu tép dai dién cho mot
tép. Viéc truy cap dif lidu 6 mot t&p dudc thé hién qua cdc thao tac vé6i thong sé 1a
bién tép dai dién.

II. C4u tric va phéan loai tép:

Cac phan tii clia mot Array (Mdng) hodc Record c6 thé truy cap dudc tuy y
(Random Access) thong qua tén bién, chi s hodc tén trusng. Cac phan tif cla tép
khong ¢ tén va viée truy cip khong thé tuy tién dugce. Céc phan tii cta t@p dudc
sip xép thanh mot diy va ¢ mdi thoi diém chuong trinh chi ¢d thé truy nhap vao
mot phan t cla tp thong qua gia tri clia bién dém (Tampon Variable). Bién dém
dung dé danh d4u vi tri truy nhip hay con goi 1a ctia s6 ctia tp. Ta c6 thé hinh dung
mot t&p nhu 13 mot cudn phim chup anh. M&i mot anh 1a mot phan i va éng kinh 1a
ctia s6 d€ nhin vao nén tai mdi thdi diém chi nhin thiy mot anh. Sau mdi 1an chup,
clia s6 sé nhin vao anh & vi tri ké tiép.

Ta ¢4 thé dung 1énh lam dich chuyén clia s6 sang vi tri tiép theo hodc vé vi tri
dau tép. Mdi tép déu dudgc két thic bing ddu hiéu dic biét d& bao hiéu hét tép, hay
goi 1a EOF(F) (End Of File F). Pascal ¢c6 mot ham chudn EOF tra vé gid tri kiéu
Boolean véi tham sé 1a bién t&p d€ xem ctia s6 di dit vao vi tri két thuc tp d6
chua. Néu chua dén cudi tép thi ham EOF tra vé gia tri False.

Viéc phan loai tép dua trén viéc b tri cac phan i cua tép trong bo nhd ngoai va
cdch truy cdp vao tép: Tép truy nhap tuan tu (Sequential Access)hoic tép truy nhap
truc tiép (Direct Access).

Ddi vdi tép truy nhap tuan tu viéc doc mot phan i bat ky cla tép phai di qua céc
phén tf trudc d6; mudn thém mot phan ti vao t&p, phai dit clia s6 vao vi tri cudi
tép. Bo nhd ngoai tuong ting vdi cdu tric nay 1a bang ti. Tép truy nhap tuin ty don
gian trong viéc tao 1ap hay xii Iy nhung kém tinh linh hoat.

D4i véi tép truy nhap truc tiép, ta c6 thé dit cia s6 vao mot vi tri bt ky cta tép.
B6 nhd ngoai dién hinh 1a dia ti (do ddu ti khi doc co thé duoc diéu khién dit vao
mot chd bat ky trén dia tai moi thoi diém).

Tép truy nhap truc tiép chi duoc dinh nghia é Turbo Pascal, Pascal chuin khong
co. Khi khong ndi 16 1a tép loai gi thi d6 dudc mic dinh 13 t&p truy nhap tuan ty.

I1I. Céc thao tac trén tép:
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1. M tép méi dé cét dit lisu:
Chuong trinh chi ¢d thé luu lai di liéu vao mét tép sau khi ta lam thd tuc mé t@p.
Viéc mé t&p dugc tién hanh véi hai thi tuc di lién nhau theo thi tu:
Assign(FileVar, FileName)
ReWrite(File Var);

Trong do:

- FileVar:

- FileName: tén cta tép dit trong thiét bj nhd ngoai dudc dua vao dang mot
String (quy tic dit tén tuong tu hé diéu hanh). Ta nén dit tén sao cho tén dé phan
anh dugc y nghia hay ban chét, noi dung cta tép.

4 Vi du:
Assign(F1, 'HoSo.txt"); {Gan tén 1a HoSo.txt cho bién F1}
ReWrite(F1); {M3 tép HoSo.txt , t&p chua c6 phan ti nao}

Sau khi mé tép xong, t&p s& réng vi chua ¢d phan tif nao, clia s6 cta tép s& khong
c6 gid tri xac dinh vi nd trd vao cudi t&p (EOF).

O Ghi chi: Khi mé tép, néu trén bd nhd ngoai (cung dudng din) da cé sin tép cé
tén trung véi tén tép dudc md thi ndi dung cl sé bi xda.

2. Ghi cdc gid tri vao tép vdi thi tuc Write:
Thu tuc Write sé dit cdc gid tri mdi vao tép.
Cu phap:
Write(File Var, Iteml, Item?2, ..., ItemN);
Trong d6: ftem1, Item?2, ..., ItemN: 1a cac gid tri can ghi vao tép.

4 Vi du: Ta can ghi vao tép ChuCai.txt cac gid tri 'a'.. 'z, thuc hién nhu sau:

Assign(F1, 'ChuCai.txt");
ReWrite(F1);

For ch:="a' to 'z’ do
Write(F1, ch);

4 Vi dy 1: Tao mot tép chua cac s6 nguyén tii 1 dén 100 vdi tén tép trén dia la
"Nguyen.txt'
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Program TaoTepSoNguyen;
Var i: Integer;
F: File of Integer;
Begin
Assign(F,'Nguyen.txt');
ReWrite(F);
For i:=1 to 100 do
Write(F,i1);
Close(F);
End.
O Ghi chi: Mot tép c6 thé dude dung lam tham sé clia chuong trinh con vdi 16i
khai bdo bit budc phai sau chii Var tic 1a tép dudc dung lam tham s bién.
3. Doc dii liéu tt mot tép da co:
Déi véi tp tudn ty, ta khong thé viia ghi viia doc dude cung mot Iic. Sau khi ghi
dif liéu vao t&p va dong lai, ta cd thé doc lai cac gid tri dii liéu trong tép.
Mot chuong trinh mudn st dung cac dii liéu da dugc chija trong mot tép, dau tién
phai mé tép dé ra d€ doc, thi tuc sau nhim mé mét doc:
Cu phap:

Assign(FileVar, FileName);
Reset(FileVar);

Sau 1énh Reset, néu t&p khong rdng thi ctlia s6 t&p bao gid cling trd vao phan tii
dAu tién clia tép va chuong trinh sé sao chép phan tii cta tép dudc trd sang bién dém
clia s6. Noi dung t&p nay khong bi xéa. Néu ta md mot tép chua ton tai trén dia thi
sé ¢6 16i.

DE doc dii licu tii tép, ta dung tht tuc READ dang sau:

Read(FileVar, Varl, Var2,..., VarN);

Trong d6: Varl, Var2,..., VarN1a cac bién c¢6 cung kiéu thanh phan cta File Var:
Gip 1énh nay mdy s& doc cac gia tri tai vi tri ctia s6 dang trd (néu cd) gan sang bién
tuong ting cung kiéu. Sau do, ctia s dich chuyén sang vi tri tiép theo va doc gid tri
cho bién khac, ct thé doc cho dén bién VarN. READ chi ¢6 thé doc gia tri clia tép
dé gan gid tri cho cac bién.
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Viéc doc mot phan tii cia tép cin théa man diéu kién: phan ti d6 khong phai 1a
phan i cudi tép tic 1a EFOF. Do do, trude khi mudn doc t&p va gan cho bién X, cin
phai thi xem tép d6 da két thuic chua bing cau 1énh:
If Not EOF(FileVar) Then Read(FileVar, X);
Hozc néu mudn doc tat ca cic phan tif clia tép:
While Not EOF(FileVar) Do
Begin
Read(FileVar, X);
Xuf Iy bién x néu can;

End;
Thuc hién xong ta phai dong t&p vdi thu tuc sau:

Close(FileVar);

4 Vi dyl: Gia st da ton tai mot tép ¢ tén 1a Nguyen.txt chia cac sé ki€u Byte va
c6 it nhat ba phan tii. Thuc hién doc ra gia tri thif nhat va thi ba cta tép va gan cho
hai bién A, B tuong ting.

Program DocSo;
Var A, B: Byte;
F: File Of Byte;
Begin
Assign(F,'Nguyen.txt');
Reset(F);
Read(F,A);  {doc mdt phan tii thi nhat ctia tép ra bién A}
Read(F,B);  {doc mdt phan tii thi hai clia tép ra bién B}
Read(F,B);  {doc mot phan tii thi hai clia tép ra bién B}
{luc nay B khong giti gia tri thu hai nta}
Close(F);
End.

Vi day 1a tép co cdu tric tudn tu nén mudn doc phan tii thy ba ta budc phai doc
qua phan tii thi hai.

Ba lan Read(F....) § trén cd thé thay thé bing mot 1énh doc duy nhét:
Read(F,A, B, B);
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4 Vi du 2: Doc tit ca cac phan ti clia mot t&p chia cdc s6 c¢6 Integer nao do va ghi
ra man hinh gia tri cac s6 d6 va cudi cing ghi ra sé phan tii cta tép.
Program DocTepSo;
Uses CRT;
Var i, SoPT: Integer;

F: File Of Byte;

FileName: String;

Begin
ClrScr;
Write('Tep can doc la gi ? (Tep so nguyen):');
ReadIn(FileName);
Assign(F, FileName);
Reset(F);
SoPT:=0;
While Not EOF(F) Do
Begin
Read(F,i); {doc mot phan tu cua tep ra bien i}
Write(i,' ');
Inc(SoPT); {dem so phan tu}
End;
Close(F);
Writeln,;
Write('So phan tu cua tep ',FileName,' la ',SoPT);
Readln
End.

4. Tép truy nhép tryc tiép:

Pascal chuin chi dinh nghia mot kiéu t&p truy nhdp tuan tu. Tuy nhién cac bd
nhd ngoai nhu dia tvi,... ¢é thé cho phép tinh todn toa do cia mot phan td bét ky
trong tép (vi do dai cta cac phan tf 1a nhu nhau), do d6 c6 thé truy nhép truc tiép
vao mot phan ti clia t8p mic du cdu tao logic cla t&p van 1a dang tuan tu. Trong
Turbo Pascal, d€ truy nhap truc tiép vao phan ti clia tép, st dung thi tuc SEEK.

Cu phap:

Seek(FileVar, No);
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Trong dd, No la s6 thui tu clia phan ti trong t&p (phdn tf ddu tién cua tép duoc
ddnh s6 0). Gip thi tuc nay, chuong trinh s& dit ctia s6 clia t&p vao phan tii thi No.
Tiép theo muén doc phin tf d6 ra thi dung Read, néu mudn dit gia tri méi vao
dung Write.

4 Vi du: Gia st tép Nguyen.txt trén dia ¢ thu muc hién hanh da chida 100 sb
nguyén tti / dén 100. Ta kiém tra xem phan tf thi hai (dém 1 0) clia t&p c6 gia tri
bing 3 khong, néu khong thi stia lai bing mot gia tri nhap tf ban phim.

Var
i: Byte;
F: File Of Byte;
Answer: Char;
Begin
Assign(F,'Nguyen.txt');
Reset(F);
Seek(F,2); { Dat cua so tep vao vi tri thu 3}
Read(F,1);
Writeln('i = ',1);
Write('Ban muon sua lai khong ?(C/K):');
ReadIn(Answer);
If Answer In['c','C'] Then
Begin
Seek(F,2);
Write(' Ban muon sua lai bang bao nhieu ?');
ReadlIn(i);
Write(F,i); { Thay doi gia tri cua phan tu hien tai }
End;
Close(F);
Readln
End.

5. Cac th tyc va ham xii ly tép cia Turbo Pascal:
a. Ham FileSize(FileVar): Ham cho gid tri biéu thi sé phan tii cta tép File Var. Ham
nhan gid trj 0 khi tép rong.

b. Ham FilePos(FileVar): cho biét vi tri hién tai clia con tro (ca s6) tép FileVar.
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Mot tép da ton tai chi c6 thé 16n thém bing cach ghi thém cdc phan tii méi vao vi
tri cudi cung clia t&p. Mudn dua con tré dén vi tri cudi cung cta tép ta thuc hién
1&énh sau:

Seek(FileVar, FileSize(FileVar));

¢. Thii tuc Erase(FileVar): Dung dé xda tép trén dia c6 tén 4n dinh vdi FileVar.
O Chu y: Khong duge xda tép dang md.
4 Vi du:

Write('Cho biet ten tep can xoa:');
ReadIn(FileName);

Assign(F, FileName);

Erase(F);

d. Thi tuc Rename(FileVar, Str): Dung dé thay d6i tén tép véi tén mdi bing bién
Strkiéu String.
O Ghi chi: - Tén mdi phai khong tring tén tép ndo cd sin trén dia dang lam viéc
- Khong dugc doi tén tép dang md.
A4 Vi du: Mudn déi tén tép Filel.dat thanh File2.dat, thuc hién nhu sau:
Asign(F,'Filel.dat");
Rename(F,'Filel.dat');
6. Tép vin ban (Text Files):

Trong Pascal c6 mot kiéu tép da duge dinh nghia trude, dé 1a tp vin ban duge
dinh nghia vdi tén chuan Text.

Cu phap khai bao:

Fl, F2 :Text;

Thanh phan co s cla tép kiéu Text 1a ky tu. Tuy nhién, vin ban ¢ thé dugc cdu
tric thanh cac dong, mdi dong duoc két thic bdi diu hiéu EOLN (End Of Line).
Nhu vay, mudn doc va in ra tting dong ctia tép vin ban thi sti dung dang Text.

Tép vin ban dudc ké tthic bdi ddu End Of File, cu thé véi Turbo Pascal 1a Ctrl-Z
("Z)co ma ASCII = 26.
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a. Him EOF(Var F: Text): Boolean. Ham tra vé gia tri False khi ctia s6 t&p chua
dén cudi tp, nguoc lai, cho gia tri True. Ham nay thudng st dung dé kiém tra xem
da doc hét t&p vin ban chua. Vi du:
While not EOF(F) Dao...

b. Him EOLN(Var F: Text): Boolean. Ham tra vé gid tri False khi ctia s6 tép chua
dén diém cudi dong hodc cudi t&p, ngudc lai, cho gia tri True. Ham nay thudng si
dung d€ kiém tra xem da doc dén cudi dong chua. Vi du:

While not EOLN(F) Do..

c. Ghi vao mot t&p vin ban: Ta c6 thé ghi céc gia tri ki€u Integer, Real, Boolean,
String vao tép vin ban bing 1énh Write hodc Writeln. Co ba dang viét:

Write(FileVar, Iteml, Item2,...,ItemN); (1)
Writeln(File Var, lteml, Item2,...,ItemN); 2)
Write(File Var); 3)

F Lénh (1): Viét cac gia tri fteml, Item2,...,ItemN 1a céc hing, biu thic hay bién
c6 kiéu don gian nhu: Nguyén, Thuc, Ky tu, Chudi, Logic vao bién tép FileVar.

F Lénh (2): Tuong ty nhu (1) nhung c¢é thém ddu hiéu hét dong vao tp sau khi da
viét hét cac gia tri ltem1, Item2,...,ItemN.

F Lénh (3): chi thyc hién viéc dua thém d4u hiéu hét dong vao tép.
O Ghi chii: Tt cau 1énh (2) ta ¢d thé chuyén sang viét nhu sau:

Begin
Write(File Var, Iteml);

Write(File Var, Item?2);
Writeln(File Var);
End;
4 Vi du: Thuc hién ghi vao mdt tép cac thong tin sau:

Chao cac ban den voi ngon ngu lap trinh Pascal
Trung tam Cong nghe Avnet

Var F: Text;
Begin
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Assign(F,'VanBan.txt");

Rewrite(F);

Writeln(F,'Chao cac ban den voi ngon ngu lap trinh Pascal');

Writeln(F,' Trung tam Cong nghe Avnet ";
Writeln(F,' ");
Writeln(F);
Close(F);

End.

O Ghi chii: Trong 1énh Writeln, Write ta c¢6 thé hién thi ¢6 quy cach nhu da trinh
bay trudc day.
d. Doc dit lidu tix tép vin ban:

Ta c6 thé doc khong nhiing céc ky tu tii tép viin ban ma con ¢ thé doc lai céc sé
nguyén, thuc, logic tii t&p viin ban thong qua céc thu tuc:

Read(FileVar, Varl, Var2,...,VarN); (1)
ReadIn(FileVar, Varl, Var2,...,VarN), 2)
Readln(FileVar); 3)

Trong d6, Varl, Var2,..., VarN la cac bién thudc kiu ky tu, nguyén, thuc, logic,
chudi. Lénh (1)s& doc ndi dung mot hay nhiéu phan tii ma khong chuyén cia sé tép
xubng dong. Lénh (2) doc nhu 1énh (1) nhung sé di chuyén ctia s6 t&p sang dau
dong tiép theo sau khi da 14n lugt doc cac bién tuong ving. Lénh (3) dua ciia s tép
sang d4u dong tiép theo ma khong doc gi ca.

A4 Vi dy: Chuong trinh sau doc va in ra ndi dung t&p vin ban VanBan.txt da dugc
tao ra tu chuong trinh trén.
Program Doc_ File Text;
Uses CRT;
Var
F: Text;
Line:String[80];
Begin
ClrScr;
Assign(F,'VanBan.txt");
Reset(F);
While Not EOF(F) Do
Begin
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ReadIn(F, Line);
Writeln(Line);
End;
Close(F);
Readln;
End.

e. Thu tyc thém dong:

Cu phap:

Append(Var F: Text);

Lénh Append mé t&p vin ban dé ghi bé sung cac dong, dinh vi clia s6 t&p vao
cudi tép. Lan st dung ké tiép vdi thu tuc Write hay Writeln sé thém vin ban vao
cudi tép.

4 Vi du: Chuong trinh sau day thém hai dong vao cudi tép VanBan.txt.

Var F: Text;

Begin
Assign(F,'Vanban.txt');
Append(F);
Writeln(F,'Day la dong thu nhat them vao.");
Writeln(F,'Day la dong thu hai them vao.");
Close(F);

End.
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PHAN BAI TAP THUC HANH

= 1. Luyén tp ciin ban: Khdi dong chuong trinh Pascal va thuc hién:
1.1. Viét chuong trinh hién thi 1én man hinh noi dung sau :
k ok %k %k ok %k ok ok 3k 3k k ok k 3k ok %k 3k k k %k 3k %k 3k k

* Trung tam Cong nghe AVnet *
* 74 - Tran Quoc Toan *
k ok %k %k ok %k ok ok k 3k k ok k 3k ok %k 3k k k %k 3k %k 3k k

1.2. Viét chuong trinh hién thi 1én man hinh tam gidc sau :

*
® ok ok
k %k ok ok ok

* % % % % % Xk

1.3. Viét chuong trinh hién thi 1én man hinh céc biéu thic sau :

a. 5000 + 100 + 200
b. 645 + 350 - 345
c.45+45-32

1.4. Viét chuong trinh dé tinh két qua céc bidu thiic sau

a. 5000 + 100 + 200
b. 645 + 350 - 345
c. 45+45-32

1.5. Chay thii chucng trinh sau d€ ty rut ra nhan xét :

Program BieuThuc;

Begin
Write ('45+756 +16=");,
Writeln (45 + 756 + 16 );
Write ('36-56+3=");,
Writeln (36 - 56 + 3 );
Readln;

End.

= 2. Bai tp don gidn 1am quen vdi cac kiéu dif litu va mot sé ham chuén cla
Pascal
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2.1. Tim chd sai trong chuong trinh sau:

Var i, n: Integer;

b : Byte;
Begin
n:=3;
b :=278;
i:=b+n;
Writeln(i);
End.

2.2. Viét chuong trinh nhap gid tri cho cdc bién tii ban phim vdi ki€u ctia céc bién la
cac kifu dif liéu di dugc hoc, sau d6 hién thi mdi gid tri cia mdi bién trén mot
dong.

2.3. Viét chuong trinh doc ky tu tif ban phim, sau dé cho biét ma sé cta ky ty viia
nhap trong bang ma ASCII.

2.4, Viét chuong trinh tinh Sin(x), Cos(x). Trong d6, géc x dudc nhap tii ban phim
va dudc do theo don vi Radian. (ta c6 thé chuyén déi bing cach: Cos(x * Pi/ 180))

2.5. Viét chuong trinh c6 st dung cac ham chuéin cta Turbo Pascal dé tinh gia tri:

- binh phuong
- trj tuyét doi
- can bac hai
- logriccosbe (e=2.718)
- hame mux (e*)
- sau khi cdt bé phan thap phan
- lam tron s6
clia x. Trong d6, x 1a mot gia tri kiéu thuc dude nhap tui ban phim.

2.6. Viét chuong trinh cho biét gid tri diing trudc, diing sau ctia mot gia tri x kiéu ky
tu (Char) va y kiéu logic (Boolean), trong do, x va y dudc nhp tii ban phim.

= 3. Ap dung céc 1énh don gidn
3.1. Chuong trinh sau cho két qua gi?

Begin
Writeln( False>True : 60 );
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Writeln('l'>"2");
Readln;
End.

Th lai trén may d€ kiém tra.
3.2. Cho biét két qua va kiéu dif liéu ctia céc bifu thiic sau:
a)5+3.0
b) 6/3 +2div 3
¢) (10<=3) And (Not True And (12 div 3<=1))
d) (10*((45 mod 3) + 1))/ 6
Sau do, viét chuong trinh thic hién cac phép tinh trén (hién thi két qud J dang co
dinh quy cach).
3.3. Viét chuong trinh tao ra mét thiép mdi du sinh nhat. Trong dod, cac gid tri 1dy tiI
ban phim gdm: Ho tén ngudi duoc moi, Nedy t6 chiic tiéc, Pia diém, Ho tén nguoi
moi.

3.4. Viét chuong trinh tinh tong céc chi sé ctia mot sé ¢6 2 chii sé (Hudng dan: sif
dung phép chia Div va Mod).

3.5. Ap dung phuong phap trén, viét chucng trinh tinh tdng cdc chif sé cda mot sb
¢6 3, 4 ch sé.

3.6. Viét chuong trinh d6i mot sé nguyén dudc 14y tii ban phim bi€u dién so gidy
thanh gid, phut, gidy va hién thi 6 dang gio - phiit : gidy

3.7. Trong mdi trudng Turbo Pascal, dé tao ky tull chi can én A/t - 219 (cdc s6 2,
1, 9 va g0 tai khu viic phim s6). Viét chuong trinh in 1én man hinh ti DA NANG
bing ky tu |

3.8. Viét chuong trinh tinh gia tri biéu thic sau:

X3 + Sn(b) _ e0.0002345
5+e® +¢(0.256+ X) - Vx+b

= 4. Bai tap cho cdc loai 1énh c6 cdu tric

4.1. Bai tap cho cAu tric 1énh If:
a. Viét chuong trinh d€ giai phuong trinh bac hai ax’ + bx + ¢ = 0.
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b. Viét chuong trinh mé ta sy hoat dong clia mach dién (hink dudi) khi co hai cong
tdc méc song song voi nhau, tic 1a cho biét trang thai sang hay toi clia bong dén khi
hai cong tic dong hodc ngit. (Hudng din: Sif dung cdc bién logic voi phép todn
OR).

K1 _

L == 39

c. Nhap 3 s6 a, b, ¢ tuong tng véi 3 canh ctia mot tam gidc. Tinh dién tich hinh tam
giac theo cong thuc:

si=/p(p- a)(p- b)(p- )

d. Tinh tién thuc linh cho m&i nhéan vién trong xi nghiép x theo cong thiic sau:

(Luong chinh * S§ ngay cong) )
Thuc linh = % + (Phu cap - Tam ung)

Vi quy dinh: nghf qua 5 ngay s& bj trii 20% tong thuc linh, 1am thém g4 3 ngay
dugc ting /0% tong thuc linh.

4.2. Bai tap cho cAu triic 1énh Case:

a. Viét chucng trinh nhip mot ky tu tif ban phim, kiém tra né va:
- hién thi /2 so néu né 1a sé.
- hién thi /a chu hoa néu né 1a chii hoa.
- hién thi /a chu thuong néu né 1a chi thudng.
- ngoai ra, hién thi Khong phai la so hoac chu cai,

b. Viét chuong trinh doi nim duong lich (dang s6) thanh nam am lich (dang chi).
Vi du: nhap nim 2000 duong lich may cho biét nim am lich 1a Canh Thin. (Hudng
d4n: sti dung phép MOD gitta ndm véi 10 dé 13y phan Dja Can va MOD gilia nim
v6i 12 @€ 14y phan Dia Chi, s6 du tuong tng sé dudc két qua theo bang sau:

S6 du (MOD 10)  Pija Can S6 du (MOD 12) Pja Chi
O Canh O, Thén
) S Tén Do Diu
e Nhiém e, Tuat
K Quy 2 Hoi
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S ettt At St Sifu
Ooaeeeevieeeeisiiinaaan, Binh Ot eeeeiisiaaeeeines Din
T ettt Pinh T ettt e e Meo
E e, Miu E e, Thin
ettt Ky ettt Ty
O, Ngo
I, Mui

c. Giai phuong trinh bac hai ax’ + bx +c¢ = 0.
4.3. Bai tap cho cAu tric vong 13p For:
a. Viét chuong trinh nhap mot so tu nhién N tif ban phim va tinh:
e=1+1/1+12!+. +1/N!
b. Gidi bai toan dan gian sau:
Vua ga vua cho.
Bo lai cho tron.
Dém dii 100 chan.
HOi c0 may ga, may cho ?
c. Viét chuong trinh ki€ém tra cong thiic sau dung hay sai véi moi N duong dugc
nhap tu ban phim:
[+2+3 4. +N=NN+1)/2
d. Viét chuong trinh nhap vao chiéu dai, chiéu rong ctia hinh chif nhat va in hinh
chii nhat dé ra man hinh bing cdc ddu *. Vi du: nhap dai = 7, rong = 3, hinh chit
nhat sé co dang sau:

£ £

* %k ok ok ok ok ok

e. Viét chuong trinh tinh n! trong dd, n 1a mot s6 nguyén dugc nhap tii ban phim
(Hudng din: ta nén khai bao bién dé chia két qua 1a mot bién ki€u LongInt).

4.4, Bai tap cho cAu tric vong 13p Repeat:

a. Viét chuong trinh lam cac cong viéc sau: Tinh dién tich hinh chii nhat, dién tich
hinh tam gidc, hinh tron. Dung 1énh Repeat... Until dé 14p mot menu lya chon cong
viéc theo mau:
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TINH DIEN TICH CAC HINH
-1. Hinh chu nhat.
- 2. Hinh tam giac.
- 3. Hinh tron..
- 4. Ket thuc.

Lua chon mot muc clia menu bing cach 4n s tuong Ung, 4n phim s6 4 may ding
chuong trinh.

b. Viét chuong trinh nhap vao tif ban phim lan lugt cac sé nguyén, ddu hiéu cham
dut 1a s6 0. Tinh t6ng va trung binh cong cta céc sé di nhap.

c. Viét chuong trinh in ra bing tinh cin bac hai clia mot trim sé nguyén duong dau
tién.
4.5. Bai tap cho cAu tric vong 13p While:

a. Viét chuong trinh nhap vao ti ban phim lan lugt cac sé nguyén, ddu hiéu chdm
duit 1a s6 0. Tinh t6ng va trung binh cong cta céc sé da nhap.

b. Viét chuong trinh tim va hién thj cdc s6 nguyén té nhé hon mot s » duge nhip
tui ban phim (S6 nguyén 6 Ia s6 chf chia chan cho 1 va chinh no).

¢. Viét chuong trinh gia lam tro choi x4 s6 nhu sau: Ngudi chdi nhap 5 1an, mdi lan
mot s nguyén tiy y, may kiém tra néu trong cac sé ngudi choi nhap vao c¢é 3 s trd
lén trung vdi cdc s6 may ldy ngiu nhién thi ngudi dé thing va ngudc lai 1a thua.
Néu thua thi may bdo Ban da thua ! ngudc lai may bao Ban da thang !

d. Viét chuong trinh nhap vao mot ky tu ch bét ky, néu né 1a chif sé thi bao ch /a
chu so, néu nd 1a chii cai thi bdo ch la chu cai, ngoai ra, bao ch khong phai la so
hoac chu cai va thoat khéi chuong trinh.

- 5. Bai tip cho dit liéu kifu doan con, 1iét k& va kiéu mang (Bai 5 va 6)

5.1. Viét chuong trinh nhap vao mot day ns6 afl], a/2]..., a/n] va in ra man hinh
cac thong tin sau:

- TOng cac phan tii cta day.

- $6 lugng s6 duong va tdng cta cac s duong cta day.

- $6 lugng sé am va tong cta cac sé am cua day.

- Trung binh cdng cua day.
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5.2. Viét chuong trinh nhap vao mot day ns6 afl], a/2]..., a/n] va in ra man hinh
cac thong tin sau:

- S6 hang duong 16n nhét cla day va chi s6 (v7 tr7) clia nd.

- S6 hang duong nhé nhét cla day va chi s6 (v/ #7) clia nd.

- S6 hang am 16n nhat cta day va chi sé (v7 tr7) clia no.

- S6 hang am nhd nhat cta day va chi sé (v7 #r7) ciia no.

5.3. Viét chuong trinh nhap vao mang a gdm 10 phan ti nguyén, sau do, nhap mot
gid tri x. Tim trong mang a néu ¢ phan t nao cd gid tri bang vdi x thi hién thi 1én
man hinh v7 #r7 cla né trong mang a.

5.4. Viét chuong trinh nhap vao mot ma tran vudng, xudt man ra man hinh ma tran
d6 va cho biét tong cac phan tii trén dudng chéo chinh.

= 7. Bai tap tao thi tyc va ham (Bai 7):

7.1. Viét mot thu tuc dung dé vé hinh vuong bing ddu *. Chiéu dai ctia canh hinh
vuong dudc nhap tii ban phim. Goi thuc hién tht tuc bdi chuong trinh chinh.

7.2. Lap ba thu tuc tinh dién tich hinh tam gidc, hinh chii nhat va hinh tron.

7.3. Lap ba ham tinh dién tich hinh tam giac, hinh chti nhat va hinh tron.

7.4. Lap mot ham dé€ kiém tra mot s6 ¢d phai 1a sé nguyén té hay khong. Sau do,
cho chuong trinh chay lién tuc va héi ngudi dung: Ban co tiép tuc khéng ? cho dén
khi ngudi dung nhap ky tu & hodc K thi dung lai.

7.5. Viét ham d€ tinh gid tri 4”. Trong d6, a va n 1a hai gid tri kiéu thyc. (Hudng
din: a" =" " ),

7.6. Viét mot ham dé tinh gia tri n/.

= 8. Bai tap cho phén x1t 1y chudi (Bai 8):

8.1. Viét chuong trinh nhap vao mot chudi va dém trong chudi dé cé bao nhiéu ky
i %, B'va ' (kécd A B, 'C).

8.2. Viét chuong trinh dém trong mot chudi dugc nhap tti ban phim c¢é bao nhiéu tu,
gid st mdi tu cach nhau bing mot ky tu tring (tam chip nhin gitia hai i khong
duoc nhdp qua 1 ky tu tring).

8.3. Viét chucng trinh nhap vao mot chudi s, sau do, nhap vao mot t bat ky va
kiém tra trong chudi s néu c6 ti dé thi xoa di (za/ vi tri ddu tién), néu khong tim

thay tii do trong s thi bdo Khong co tu nay trong chuoi vua nhap !
Trang 84



Sollware

M Gido trinh L4p trinh Pascal cin bin &

N8O
8.4. Tuong tu cau trén (7.3) nhung néu tim thiy trong chudi s cé bao nhiéu tif dé thi
x03 hét.

8.5. Viét chuong trinh nhap vao tii ban phim Ho va tén Viét Nam, sau d¢ in phan
tén ra man hinh. Vi du: nhip Phan Van Anh Tuanthi in ra Tuan.

- BAI TAP TONG QUAT

1. Tim tit ca cac s6 ¢6 3 chii s6 a, b, ¢ sao cho tdng cac 1ap phucng clia cdc chit s6
béng chinh sé dé.

abc =100a +10b+c=a +b +c’
2. Tim va in ra cac s6 nguyén t6 nhd hon mét sé cho trudc 2.

3. Viét chuong trinh dém s 1an xuét hién ctia tiing loai ky tu tii ‘/A’dén Z’chiia
trong mdt chudi dugc nhap tii ban phim.

4, Nhap mang hai chiéu A gdm m hang va n cot.

- Tim gia tri 16n nhat va nhd nhat trén mdi hang, mdi cot cung véi vi tri (dong,
cot)cua gia tri nay.

- Tim phan tii ¢6 gid tri 16n nhit va nhé nhat clla mang A cung véi vi tri (dong,
c6t) cta hai phan tii nay.

- Trong mang A ¢6 bao nhiéu phan tif bing vdi phan tii 16n nhat ctia mang.
5. Viét chuong trinh nhap vao tif ban phim mot ma trin vudng va in ra man hinh
tong cac phan tif trén duong chéo chinh.
6*. Viét mot chuong trinh dung dé giai cac bai toan bing cach to chic mdi thi tuc
dé giai mot bai todn va tao menu dé goi thuc hién cdc thi tuc d6 theo yéu ciu sau:

1. Giai phuong trinh bac hai (ax’ + bx +c¢ = 0).
2. Tinh Sin(x).

3. Tinh Cos(x).

4. Tinh X

O Ghi chid: Ngoai ra, hoc vién ty tim thém bai tap dé thyc hanh.

0=0
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I. CAC PHAN TU CO BAN CUA NGON NGU PASCAL

1. BO CHF ViET CUA PASCAL

a. B6 chir cai La tinh
GOm 26 chir cai tiéng Anh in hoa A-Z va in thwong a-z. Ky tw gach noi _
can phan biét v&i dau -
b. B6 chir s6
GOm cac chi so thap phan: 0, 1, ..., 9. Dé tranh 1an 0 (chi¥ so khong) va O
(chir O) TP quy dinh gach cheo trong chir s6 khong.
c. Nhitng dau phép toan sé hoc
+(cong), - (tr), *(nhan), / (chia)
d. Cac dau so sanh
= (bang) , > (I&n hon), < (nhd hon),
>= (I&n hon ho&c bang), <= (nhd hon hodc bang), <> (khac)
e. Nhirng ki hiéu khac:
T @#ESN\N& ()[4}
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2. TEN — DINH DANH

¢ Khal niém Tén - Binh danh

— La tén cua cac doi twong khac nhau trong lap trinh, dung
dé phan biét gitva dbi twong nay véi dbi twong khéc.

— Cac doi twong thuwdng dwoc dat tén bang danh hiéu: bién,
hang, chwong trinh con, ......

¢ Qui tac nglr phap cla tén:
— Bat dau bang chi cai (A-Z, a-z) hay dau gach dwdi ()
— Theo sau la chi¥ cai, dau gach dwdi hay chir so6.
— V&i Pascal khong phan biét CHU HOA hay chir thuwdng
— Mbt s6 ngdn nglr khac cé phan biét nhw Java,...
¢ Vidu: X, BienDem, Bien_dem, X1, X2, X3, x1,x2,x3
¢ Vi du sai: 101X3, (X1), Bien Dem
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2. TEN — DINH DANH

o Tén gom 2 loai:
— Tén thudc ngon nglr (Pre-defined)
¢ Do ngdn nglr quy dinh trwdc y nghia cua no.
¢Duwoc dung cho cac doi tweng co san trong ngdon ngdv
— Vi du: Integer, ReadIn,sqrt, real,...
— Tén do nguwoi st dung dat ra (user defined)
¢ Do nguoi sty dung tw qui wédc va qui dinh y nghia cua né
trong chwong trinh nguén (source code)
— Vi du: abc, xyz1, xyz2, delta, namsinh, tinh_giai_thua
¢ Tw danh rieng (tv khda): La nhitng tr do ngdn nglr quy
dinh san nhw 1a mdt bd phan cau thanh ngén nglr dé.
— Vi du: begin, if, then, program, array, procedure (trang 24)
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2. TEN — DINH DANH

¢ Qui tac dat tén
— Tuan thd quy tac ngl» phap cua tén
— Khoéng dwoc trang lap véi tén thudc ngdn nglr hodc da
dwoc dinh nghia.
— Nén st dung cac tén goi nho
¢ Tén goi nho'?
— Tén ma khi doc dén sé gilp ta biét dwoc y nghia cta doi
twong mang tén do.

— Lgi fch cua tén goi nhé: gilp chuong trinh dé doc, dé hiéu
& dé kiém tra.
If ABC < O then write(‘Phuong trinh vo nghiem’) ABC khéng g¢i nho

If Delta < 0 then write(‘Phuong trinh vo nghiem’) Delta la tén g¢i nho
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3. Dau cham phay, I&i giai thich

¢ Dau cham phay dung dé ngan cach céac l1énh cta TP
va khong thé thiéu trong céc cau lénh.

¢ Loi gidi thich — Cac I&i giai thich, binh luan cé thé
dwa vao bat ki ché nao trong chwong trinh dé cho
chwong trinh dé doc, dé hiéu ma khong lam anh
hwdng dén cac phan khac. Loi gidi thich dwoc dat
trong dau { va } hoac gitra cum (* va *)
— Thidu (* day la mot chuong tring*)

{ day la mot chuong trinh}



II. Cau truc chuang trinh Pascal

4 Program
o Phan Khai bao ¢ Uses 16i goi st dung cac don vi chwong trinh
Chta cac khai bao tai | ¢ Label
nguyén sé s dung ¢ Const
Cac khai bao nao khong
can thiét c6 thé bo di. ¢ Type
IR Var
¢ Khai bao chwong trinh con

¢ Phan Than Chuong 4

trinh
Noi dung cac cau lenh mota | @
cong viéc sé duoc thuc
hién. |
&

Vi du
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Khai bao trong PASCAL

¢ Program tenchuongtrinh; { c6 thé c6 hoac khong}
Program Chuongtrinhhinhtron,;
¢ Uses crt, printer; (*khai bao st dung cac don vi chwong trinh*)
¢ Const ténhang=giatrihang;
Const pi=3.14159; tentruong=‘Dai Hoc Bach Khoa’
o Type ténkiéudrliéu= mé ta xay dwng kiéu
Type diemso=1..10; chucai=a’..’A’
# Bién va khai bao bién ’ ’
— Bién: la 6 nho Iwu trir di¥ liéu va thay doi dwoc. Co kieu dir lieu twong
rng.
var tgn bién: kiéu di¥ liéu:
¢ Procedure... (*khai béo tha tuc hodc ham*)
¢ Function ...




Phan than chuong trinh

¢ Phan than chwong trinh:

Phan nay bao gi® cling nam gon gitra hai ttr khoa
BEGIN va END. Sau tir khéa END la dau cham dé
b&o két thic chwong trinh. Phan nay bat budc phai
c6 doi v&i mét chwong trinh, nd chra cac [énh dé xo
i cac doi twong, so liéu da dwoc mo ta & phan khal
bao.



Vi du mot chucng trinh

PROGRAM Hello; { Dong tiéu dé }

USES Crt; { L&i goi str dung cac don vi chwong trinh }

VAR Name : string; { Khai béo bién }

PROCEDURE Input; { C6 thé c6 nhiéu Procedure va Function }

Begin
ClrScr; { LEénh x6a man hinh }
Write(' ‘Hello ! What is your name ?... );
ReadIn(Name);
End,;
BEGIN { Than chwong trinh chinh }
Input;
Writeln (' ‘Welcome to you, ‘, Name') ;
Writeln (' ‘Today, we study PASCAL PROGRAMMING ... “);
ReadIn;
END.

Vi du
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ITI. MOi truGng lam viéc cua Turbo pascal (TP)

bao gébm nhirng phan viéc sau:

¢ Trwéc hét la soan thao chwong trinh. Trong TP, mot
chwong trinh la mot tép (file) van ban duwoc soan thdo theo
dung cac quy dinh_cla TP. C6 thé dung mot hé soan thao
van ban nao dé dé soan thado. TP c6é san chirc nang soan
thdo va chdng ta nén khai thac kha nang nay.

¢ Sau khi chuwong trinh da soan thao xong, ta dung TP dé
kiém tra xem trong chwong trinh do6 co 16i hay khong. Néu
c6 16i thi TP sé thong bao vi tri xay ra sai sot va dua ra dw
doan nguyén nhan, giip ta cach thirc stra chira.

¢ Khi khdng con cac thong bao 16i, nghia la chwong trinh da
dung vé mat cu phap, ta co thé chay chwong trinh, nap di
liéu va thu nhan két qua

¢ Nhuv vay, cong viéc dau tién la phai_biét cach viét dung
chwong trinh trén TP. Pé lam dwoc diéu dé ta can tim hiéu
mot s khai niém co ban trong TP.




ITI. MOi truGng lam viéc cua Turbo pascal (TP)

1. Khéi dong TURBO PASCAL

¢ Dé st dung TURBO PASCAL ta can toi thiéu la hai tép:
TURBO.EXE va TURBO.TPL.

¢ Khdi ddng TURBO PASCAL

— Poi v&i hé diéu hanh DOS, gid st ta dang & thw muc co
hai t&p noi trén ta gd TURBO tiép theo la phim ENTER.

— P6i voi hé diéu hanh Windows, néu trén man hinh
Windows ching ta thay biéu twong cia TURBO PASCAL
thi ta chi can kich dup chuét vao dé hoac gé day du dwong
dan vao hop thoai ctia Iénh RUN — vi du c:\TP70\turbo



ITI. MOi truGng lam viéc cua Turbo pascal (TP)

2. Man hinh soan thao trong TURBO PASCAL

ile dit earch un ompile ebug ption indow elp

Help Save  Open Compile Make Menu




ITI. MOi truGng lam viéc cua Turbo pascal (TP)

3. Soan thao trong TURBO PASCAL

¢ PASCAL dung béd tir vwng tiéng Anh. Turbo Pascal
khéng chi cho phép ta lam viéc v&i nhivng chuong
trinh theo ngon ngr Pascal ma con la mdt hé soan
thdo kha manh. Diéu dé tao thuan lgi cho viéc soan
chwong trinh. Sau day 1A mét so thao tac soan thao
thong dung:




ITI. MOi truGng lam viéc cua Turbo pascal (TP)

3. Soan thao trong TURBO PASCAL

3.1. Dich chuyén con chay
— 4 phim mii tén.
3.2. Stra chira van ban
— Phim Del dé xoa moét ki tw bén phai con chay.
— Phim Backspace xoa di mét ki tw bén trai con chay.
— Phim INSERT dé chon ché dé chén hoéc deé.
— Ctrl-Y. Xoa ca dong dang chtra con chay.
— Ctrl-Q Y. Xo0a ttr vi tri con chay dén cudi dong
— Ctrl- Q A. Tim kiém mét day ki tw va thay thé.




ITI. MOi truGng lam viéc cua Turbo pascal (TP)

3. Soan thao trong TURBO PASCAL
3.3. Lam viéc v&i khoi dong

— Ctrl-K B. Banh dau dau khoi.
— Ctrl-K K. Banh dau cubdi khbi.
— Ctrl-K Y. Xoé khoi dong da danh dau.
— Ctrl-K C. Sao chép khdi t&i vi tri méi ctia con chay.
— Ctrl-K V. Chuyén khdi t&i vi tri méi cia con chay:.
— Ctrl — Insert Sao chép khoi vao trong bd nho.
— Shift _ Insert Dan khoi trong bédn nh& vao cira so.
— Ctrl-K W. Ghi khdi dong vao mét tép.
— Ctrl-K R. Doc mot tép tir dia vao va xen vao cho con chay.




ITI. MOi truGng lam viéc cua Turbo pascal (TP)

4. Maoi trwdng cua TURBO PASCAL

¢ MOI trrong trén gidp ta lam viéc voi TURBO Pascal: Soan
chwong trinh (Edit) thwc hién chwong trinh (Run), ghi
chuwong trinh vao dia, goi chwong trinh tw dia (File) v.v..
Mudn chon cong viéc nao, ta dung mét trong cac cach sau:

¢ Nhan phim F10 dé vao menu, di vét sang dén chuirc nang can
chon r6i go ENTER.

+ Nhiéu cong viéc ghi trén menu con cé thé thyrc hién bang
cach g0 phim chirc nang twong tng. Vi du F3 dé mo tép, Alt-
F3 dé dong tép, F9 dé dich chwong trinh, Ctrl-F9 dé thuc hien
chwong trinh, F2 dé ghi tép |1én dia v&i tén da co, Alt-X dé két
thuc lam viéc v&i TURBO PASCAL..



IV. Kiéu dir liéu (data type)

1. Kiéu dir liéu la gi?

— M6t kiéu di¥ liéu 1a mdt qui dinh vé hinh dang, cau truc,
mién gia tri, cAch biéu dién va cac phép toan dé xt Iy mot
loai di¥ liéu thwc té ndo doé trong may tinh.

Kiéu INTEGER biéu dién sb nguyén tr -32767 dén 32768 va thwc hién dwoc
cac phép toan cong, trtr, nhan, chia, div, mod

Kiéu CHAR biéu dién cac ky tw va biéu dién gitra cap dau nhay don. ‘A’

C6 thé thwc hién phép so sanh, khdng thé cong, trir, nhan, chia

& Moi di¥ liéu mudn duwoc xtr Iy bang may tinh thi phai
quy vé moét kieu dy lieu nao d6 ma ngon nglr lap
trinh d6 hiéu duworc.




2. Cac kiéu dir liéu

¢ Cac kiéu di liéu don gidn chuan
— Kiéu lién tuc: Real
— Kiéu roi rac: Integer, char, boolean, byte, word, liét ké, mién con.
— string
¢ Cac kiéu di¥ liéu c6 cau truc/Kiéu do nguwdi ding dinh nghia
— Array
— Record
— Set
— File
— String
¢ Kiéu pointer (con trd, chi diém)




3. Kiéu dU liéu don gian chuan

3.1 Kieu sO nguyén - Integer: chiém 2 byte trong bd nhe.
Mién gia tri trong pham vi tir -32768 dén +32767

Cac phép toan s6 hoc doi véi s6 nguyén

TU KHOA | SOBYTE PHAM VI
BYTE 1 0..255
SHORTINT 1 -128 .. 127
INTEGER 2 - 32768 .. + 32767
WORD 2 0..65535
LONGINT 4 - 2147483648 ...
2147483647

KY HIEU Y NGHIA

+ Cong

Trur
* Nhéan
/ Chia cho két qua 1 so thuc
DIV (5div 2) Chia lay phan nguyén
MOD (6 mod 4) Chia lay phan du
SUCC (n) n+1
PRED (n) n-1
o]n]pX () TRUE néun 1¢

va FALSE néu n chin




3. Kiéu dU liéu don gian chuan

3.2 Kiéeu so thU’C - Real: viéu dién cac sb thuc dang dau phay
tinh hodc dau phay dong. Chiém 6 byte trong bd nhé. Mién gia tri (dwong)
nho nhat dén (1.9E-39) va Ién nhat dén (1.7E+38)

Tén

Real

Single

Double

Extended

Kich
thuodc

6

10

Khoang biéu dién
+2,9.10°3%°,. £1,7.1038
+1,5.10745.. +3,4.1038

+5,0.10°324,, £1,7.1039

+3,4.1074%932
+1,1.104932

S6 chit s6 dang
tin

11-12
7-8
15-16

19-20



3. Kiéu dU liéu don gian chuan

3.2 Kiéu so6 thuc - Real:

Mot s6 ham toan hoc

KY HIEU Y NGHIA
ABS (x) IX| : 14y gid tri tuyét d6i ctia s6 X
SQR (x) Lay binh phuong tri s6 X
SQRT(x) Lay cin bac hai cta X
SIN(X) sin (X) : lay sin cta X
COS (x) cos (x) : lay cos cta X
ARCTAN (x) arctang (x)
LN (x) In x : 14y logarit nepe cua tri x (e ( 2.71828)
EXP (x) ex
TRUNC (x) lay phan nguy@n 16n nhat khdng vuot qua tri so X
ROUND () lam tron gia tri cta X, 14y s6 nguyén gan X nhat




3. Kiéu dU liéu don gian chuan

3.3 Kiéu ki tw - Char: biéu dién cho dw liéu ky tw. Chiém 1 byte
trong b6 nho . Mién gia trj theo bang ma ASCCI. Biéu dién bang ky tw nam
gitra hai dau nhay don 'a’, 'a’, ..

KY HIEU Y NGHIA
ORD(X) Cho s0 thir tu ctia Ky tu X trong bang ma
CHR(n) hay #n Cho ky tu ¢6 s6 thtr tu lan
PRED(X) Cho ky tu ding trudc x
SUCC(x) Cho ky tu dirng sau X




3. Kiéu dU liéu don gian chuan

3.4 Kieu logic - Boolean: bviéu dién cho gia tri luan Iy FALSE va
TRUE. Qui wéc FALSE < TRUE. Chiém 1 byte trong bé nhd.

A B NOT A AAND B AORB AXOR B
TRUE TRUE FALSE TRUE TRUE FALSE
TRUE FALSE FALSE FALSE TRUE TRUE
FALSE TRUE TRUE FALSE TRUE TRUE
FALSE FALSE TRUE FALSE FALSE FALSE

KY HIEU Y NGHiA
<> CQEIETY
Cac phép toan = bang nhau
quan hé cho két > > 16n hom
qua kiéu Boolean :
< nhé hon
> = 16n hon hodc bang

<= nho hon hoic bang




3. Kiéu dU liéu don gian chuan

3.5 Kiéu chudi - String: biéu dién cho chudi ky tw. Chiem
n+1 byte trong bo nhé véin la so ky tw co trong strlng cac ky
tw c6 chi s6 tw 1. Vi tri chi s6 0 chira mét ky tw co gié tri co
ma ASCCI la so ky tw n cua string. Vi du chubi ‘Truong Dai
Hoc bach khoa Rat noi tieng’ dwoc lwu trong bd nh¢ la

Chudéi trén cé 38 ky tu va chiém 39 byte véi
byte 0 chta ky ty '9’

String réng ' ' chira khéng ky tw. String co thé so sanh theo
tirng ky tw t trai sang phai dén khi cé sw khac biét. Vi du
‘ABCDEFG’ < ‘ABcD’

Phép ghép string + : ‘Truong Dai Hoc’ + ‘Bach Khoa' =>
“Truong Dai Ho® ' ach Khoa’




3. Kiéu dU liéu don gian chuan

3.6. Cac kiéu di¥ liéu ty tao:
Pascal cho phép I1ap trinh vién dwa trén nhirng kiéu di¥ liéu co sé
tao ra nhirng kieu dir li€u m&i. Qua trinh dé theo hai chiéu hwdng:

1- thu hep khoang biéu dién hay thay tén goi cla phan t& ta dwoc
kiéu khoang con va kiéu liét ké.

2- xay dwng kiéu mai ¢cé thanh phan 14 cac kiéu da biét. Ta goi chung
|a kiéu dip liéu c6 c4u tric (ching gom kiéu mang (array), kiéu ban
ghi (record), kiéu tap hop(set), kiéu dbi twong (object))...Chang ta
sé nghién ctru chidng trong phan sau.

Khai bao cac kiéu dir liéu tw tao (custom data type) ta dung ti
khoa type nhw sau:
Type
<tén kiéu>=<m®é ta>;
Type
Chu_so=0..9’;



V. Khai bdo hang, bién, biéu thiic, ciu Iénh

1. Hang (const)
Hang la mét dai lwong co gia tri khédng ddi trong ‘qua trinh chay chwong
trinh. Ta dung tén hang dé chwong trinh dwoc rd rang va dé sira dbi.

Cach khai bao
CONST
<Tén hang> = <gia tri cia hang> ;
Vidu  CONST
Siso = 100; chuoi = xxx *
2. Bien (variable)
Bién [a mét cau truc ghi nhé dir liéu vi v
kiéu di¥ liéu : mot bién phai thudc mot ki

Cach khai bao

nod phai tuan theo qui dinh cua
di liéu nhat dinh

CD>9Q)>

y
u

VAR
<Tén bién> : <Kiéu bién> ;
Vidu: VAR
a: Real;
b, c : Integer ;

TEN : String [20]
X : Boolean ;




V. Khai bdo hang, bién, biéu thiic, ciu Iénh

3. Biéu thirc (Expression)

Biéu thirc 1a mdt cong thire tinh toan dé co mtj gia
tri theo qui tac toan hoc nao d4. Mot biéu thire bao
goOm todn tlr, todn hang. Cac phan tlr cla biéu thirc
c6 thé la s6 hang, thira s, biéu thirc don gian,
ham...

Vidu CONST
3 + pi*sin(X);

Mdrc do thur tw wu tién phép toan
() ' NOT, - (cho phép toan c6 mét toan hang); * , [, DIV, MOD,
AND1+ y OR1 XOR1 =, <>1 <:1 >:1 <1 >1 IN



V. Khai bdo hang, bién, biéu thiic, ciu Iénh

4. Cau lénh (Statement)

Céu lIénh don gian
Céu lénh /

Cau Iénh c6 cau truc

Cau lénh don gian: La cac cau lénh khéng chira cac Iénh
khac read, write...

Cau lénh c6 cau truc: La cac khoi Iénh nhw Iénh thiv, ré
nhanh, lap....




V. Khai bdo hang, bién, biéu thiic, ciu Iénh

5. Lénh hop thanh (Compound Statement)
¢ Dung dé ghép nhiéu lénh don lién tiép thanh mét I&nh.
¢ CU phép : BEGIN cac phét biéu; END;

. Vi du
Begin -
S1; S1; =l
S2; S2; 5=
X:=Y;
Sn: Sn: y-=t;
End: writeln(‘da di xong’);

N Lénh 1 Lénh End:




VI. Lénh gan va thu tuc xuat nhap

1. Lénh gan =

Gan mot gia tri cia mét biéu thirc cho mét bién
TenBien := Bieuthuc;

2. Tha tuc viét di¥ liéu ra man hinh:
— Write(ltem1,ltem2,....)
— Writeln(ltem1,ltem2,....)

— Writeln;

ltemi c6 thé |a hang, bién, biéu thirc, ham, chudi ki tw (chudi
ki tw dé trong dau “...




VI. Lénh gan va thu tuc xuat nhap

2. Thu tuc viét di¥ liéu ra man hinh:

— Viét ra man hinh mét chudi ki tw
Write(‘'van ban’)
Write('van ban’:16) can phai 16 ki tw
— Viét ra kiéu s6 nguyén; v&i bién A=23123
Write(A); Write(A:8);  can phai 8 ki tw
— Viét ra kiéu s0 thwe; Voi bien A=231.23
Write(A); Write(A:8:3);
Két qua: 2.3123000000E+02 231.230
— Viét di¥ liéu ra may in:
Write(Lst, Item1l, Item2,....); Khi s&* dung Iénh nay trong
phan khai bao st dung |énh uses printer;




VI. Lénh gan va thu tuc xuat nhap

2. Thu tuc vao di liéu:

— Read(biénl, bién2,...biénN);
— ReadIn(biénl, bién2,...biénN);
— ReadIn:

D@ ligu khi go vao ban phim twong ng voi trng
bién dwgc phan biét véi nhau bdi dau cach (it
nhat la 1)

—Trong l&p trinh ngudi ta thwong két hop hai 1énh
xuat va nhap deé doéi thoai gilra nguoi va may.




VI. Lénh gan va thu tuc xuat nhap

3. Thu tuc trinh bay man hinh

— Khi ta khgi bao unit CRT v&i cau Iénh USES CRT; ta sé
dwoc quyén st dung cac lénh sau

— GOTOXY(X, Y); nhay con tro t&i vi tri co toa do (X, Y)

— CIrScr; Lénh x6a man hinh.

— CIrEof; Lénh x6a ki tw phia bén phai con tro.

— Textcolor(con s6 tir 1 dén 15 hodc tén mau); lwa chon mau
cho ki tw.

— Textbackground(con sé ttr 1 dén 8 hodc tén mau); lwa chon
mau nén.

— LowVideo; lam cho chir t6i hon.
— NormVideo; lam cho chir tr& lai binh thuwdng.




Cac cau lénh diéu khién

Bai giang mon Lap Trinh Can Bdn




1. Tong quan

¢ Lénh diéu khién: 1a nhitng dong 1énh dung dé diéu khién hoat
dong cua chwong trinh.

¢ Cac lénh diéu khién co ban
1. Céc lénh diéu khién (control statements)

Cau lénh didu kién IF

Cau lénh diéu kién CASE

Cau lénh lap WHILE

Cau lénh I&p REPEAT

Cau lénh lap FOR

Phat biéu GOTO

Lénh goi thu tuc, ham (procedure call): goi cac chwong trinh
con loai procedure, function

N o o ~r w DM B




2. Cau lénh diéu kién IF...Then...Else

a. Lénh ré nhanh dang khuyét
Cu phép: if <diéu kién> then Cau Iénh:;

¢ Vidu
diéu kién = > If Delta > O then
begin
W X1:.= (-b + sqgrt(Delta))/2/a
S l X2:= (-b - sqrt(Delta))/2/a
end;

Hoat ddng cla Iénh IF. Néu diéu
kKién dung thi thwee hién cau lénh.
Néu sai thi khéng l1am gi




2. Cau lénh diéu kién IF...Then...Else

b. Lénh ré nhanh dang day du
& CU phap if <diéu kién> then cau lénh1 else cau lénh2 ;

| ¢ Vidu

@ ‘ If Delta > 0 then

l s | begin

@ X1:= (b + sqrt(Delta))/2/a
l X2:= (-b - sgrt(Delta))/2/a
. end

l else Writeln(‘Con xét tiep’);

Hoat ddng cla Iénh IF dang nay: Néu diéu kién dung thi thuc
hién Cau lénh 1 con (ng v&i trwdng hop diéu kién sai) thi
thuwe hién ’Céu lénh 2

Hoc sinh viét chwong trinh giai phwong trinh bac mét, hai.




Trudng hgp dac biét

¢ Xét phat biéu sau:
¢ |f PK1 then if BPK2 then S1 S2
7O\

else * else
o ELSE sé thudc vé IF nao gan nhat chwa co6 ELSE

Yes
bK?2
No

No Yes




Phat biéu CASE

¢ Ding dé chon mot
trong s6 nhirng Iénh dé
thiee hién tuy theo gia
tri cua biéu thare chon.

¢ Cac nhan case: chi ra
cac trwdng hop phan
nhanh.

¢ Trong mét nhén co thé
c6 nhiéu gia tri phan
cach nhau boi dau
phay.

¢ ELSE trong phat biéu
co thé khong co.

Case BiéuThtcChon of
nhanl: Iénhl;
nhan2: Iénh2;

nhanN: Iénhn;
else Ilénhn+1;

End:

Nhénl‘ Nhénz‘ NERL ‘ Else‘

1




Phat biéu CASE

& Thidu cho biét s6 ngay ciia mot thang trong nam nhap t& ban phim:
VAR
songay, thang, nam: integer
BEGIN
Write(‘Thang : ‘); ReadIn(thang);
Write(‘'nam : ‘); ReadIln(nam);
case thang of
4, 6,9, 11: songay:=30;
2. case nam mod 4 of
0: songay:=29
1, 2, 3: songay.=28
End; {case nam}
1, 3,5, 7,8, 10, 12: songay:=31,;
End;{case thang}
Writeln(‘so ngay cua thang ‘, thang,” nam ‘,nam,’ la ‘,songay);
END.




Phat biéu While

Dung dé lap di 1ap lai nhiéu lan
mot cong viéc nao do.

Cu phap

While <BK> Do cau Iénh

While kiém tra diéu kién trwdc roi
m&i thwe hién phat biéu.

Sé lap lap la khdng biét trwdec.

S6 lan 1ap toi thiéu 1a 0 va téi da
la khéng xac dinh.

Chu y: Trong than cua while phai
co it nhat mét phat biéu co kha
nang thay doi gia tri cua diéu kién.
Néu khong sé lap vo tan (infinite
[o]e]0))

¢ Vidu:
gt:=1; i.=1
While i<n do
begin
l=1+1;
gt:=gt*l,
end;

<>



Phat biéu Repeat

Dung dé lap di 1ap lai nhiéu lan
mot cong viéc nao do.

Cu phap

Repeat cau [énh until <bBK>
Repeat thyc hién xong cac phat
bieéu réi moi kiém tra diéu kién.

Sé lap lap la khdng biét trwdec.

S6 lan 1ap toi thiéu 1a 1 va téi da
la khéng xac dinh.

Cha y: Trong than cua repeat phai
cO it nhat mét phat biéu c6 kha
nang thay doi gia tri cua diéu kién.
Néu khong sé lap vo tan (infinite
[o]e]0))

¢ Vidu:
gt:=1; i.=1
repeat
I=i+1;
gt:=gt*l;
until i>n

<>

Yes



While va Repeat

¢ While va Repeat la hai phét biéu c6 thé chuyén dbi cho nhau.
¢ White <DK> do statement;

=> |f <DK> then repeat statement until NOT(<bK>);

¢ Repeat statements until <bK>;

=> Begin
statements;
while NOT(<DK>) do begin ,
statements;
end;
End;

¢ Chuy kha nang bi lap vo tan.




Phat biéu FOR

¢ Dung dé Iap lai mot cong viéc ndo doé véi so lan 1ap
la xac dinh duorc.

¢ S dung bién dém va biéu thirc can dé xac dinh s
lan 13p lai.

¢ For biendem:=BT1 to BT2 do statement
— Sblan lap 1a BT2-BT1+1;
— Sau mdi lan 1ap biendem tang dén gia tri ké tiép:

¢ For biendem:=BT1 downto BT2 do statement
— Solan l&p l1a BT1-BT2+1;
— Sau méi lan 1ap biendem giam dén gia tri ké tiép;



M6t s6 chul v vGi phat biéu FOR

¢ Bién dém va céc biéu thirc can phai thudc cing mot kiéu roi
rac.

. Trong than cua FOR, du cho cac thanh phan cla biéu thirc
can thay déi van khdng anh hwdng dén so lan 1ap. Vi du doan
code sau:
a.=oS;

For I:=1to a do a:=a+1; i
van chi lap dung 5 lan du a bi thay dai.

o Gia tri cla bién dém sau vong 1ap FOR la KHONG XAC
BINH. Phu thuoc vao twng compiler. Do d6 khéng duwoc s
dung tiép gia tri nay cho céac tinh toan tiép theo ma phai gan
lai gida tri cu thé mai.

¢ Khdng dwoc thay dbi gia tri bién dém trong than vong l1ap
FOR.




, Chuong 4
Cac kieu du lieu phutc tap
(do nguGi dung dinh nghia)

CAac kiéu di liéu roi rac

CAc kiéu di¥ liéu co cau trac

M6t so giai thuat trén array.

Khai niém co ban vé cau trac div liéu

Bai giang mon Lap Trinh Cian Ban



Kiéu do ngudi dung dinh nghia

¢ Kiéu do nguwdi ding dinh nghia:
— Puoc xay dwng tr nhirng kiéu co’ ban.
— Do ngbn ng¥ 1ap trinh quy dinh san cau tric va phwong
thire truy cap
— Nguoi ding sé dinh nghia bang cach xac dinh cu thé cac
gia tri cua cac Tham so.
¢ Bao gom
— CAc kiéu r&i rac: liet ké, mién con.
— Céc kiéu co6 cau truc: Array, Record, String




Kiéu mién con

¢ Dinh nghla Kiéu mién con ctia mot kiéu rdi rac 1a mét mién tri cua kiéu
r&i rac do (kiéu chd) dwoc xac dinh bang 2 can 1a 2 gié tri cha kiéu chu.

Mot gia tri thubce kiéu mién

¢ Muc tiéu s dung'

— Dbi véi mot sd compller cho phéep sinh ma tw déng kiém tra tinh hop ly
cua dv liéu thay vi phai tw kiém tra bang dong I&nh. ( chi thj la {$R+}
voi Turbo Pascal).

— Tiét kiém bd nho trong mot sb trwong hop.
— Duing trong khai b&o céc kiéu di¥ liéu co6 cau trac khac nhw Array.

& Ap dung duwoc cac phep toan cua kleu chi cho kiéu mién con.
Can chu y dén vung gié tri két qua dé tranh runtime error

¢ Cuphap: Tenkieu = canduoi . . Cantrén;
dem=1..10;
chu=‘a ..z



Kiéu liét ké

¢ Kiéu liét ké dwoc dinh nghia bang céac liét ké ra cac
gia tri cla kiéu. Cac gia tri do 1a danh hiéu.

¢ Vi du: ngay = (sun, mon, tue, wed, thu, fri, sat);
Var homqua, homnay, ngaymai : ngay;
¢ Cac phép toan:
— C6 thé gan cac biéu thire liét ké cung kiéu cho bién twong
tng. Vi du: homqua := mon;

— Thwc hién phep so sanh dw trén thr tw index chinh la thiy
tw liét ké bat dau tr 0 va tang dan. Vi du tue < wed

— Ham ORD (), ham SUCC() , ham PRED()
— Khoéng dwoc dung thao tac xuat nhap vai kiéu liét ké.




Kiéu dir liéu ARRAY

4 Dlnh nghla Array la mot day gdm nhiéu phan t& cung mot kiéu.

Hay noi cach khac mét dw liéu kiéu array 1 mot day cda nhiéu dir liéu
thuéc cung mét kiéu.

- Cac phan tlr cia mot day phai co6 cung kiéu goi 1a kiéu co sé. Kiéu co s& ¢
thé 1a mot kiéu bat ky cua Pascal.

—  CA&c phan tir c6 mbi quan hé vé vi tri trong day dwoc xac dinh bang chi sb
(index). Chinh la thir tw vé vi tri cia né trong day

¢ Khai bao day: tenkieuday = array[kieuchiso] of kieucoso
— S6 phan t&r cta day chinh la sb gia tri co thé c6 cla kiéu chi sb.
— Index co gi& tri tiv gia tri nhé nhat dén gia tri I&n nhat cia kiéu chi
sO
Vi du : daynguyen = array [1..100] of integer;
dayreal = array [char] of real;
D&y nguyén c6 100 phan t& kiéu integer;index tor 1 dén 100.
Day dayreal c6 256 phan ti kiéu real; index tr ky tw c6 chr(0) dén chr(255).




Cac phép toan trén ARRAY

¢ CO thé thuc hién phép gan gia tri cia cac bién cua
cung moét kiéu array cho nhau. Vi du
var a ,b : daynguyen; ta c6 thé gan a:= b;

Phat biéu nay gan gia tri cla tirng phan t& trong day b sang phan té
twong rng cua day a.

¢ C6 thé truy xuat dén tirng phan ti clia day tryc tiep
bang cach dung tenbien[index]. Vi du: a[5] := b[8]

¢ C6 thé st dung tirng phan t& cla day nhw la mét
bién cua kiéeu di¥ liéu co s¢&. Vi du
for ;= 1 to 100 do readIn(a[i])



M6t s6 dac tinh cua kiéu array

¢ SO phan t& clia kiéu array la co dinh ngay tir khi khai
bao. Du la ta dung bao nhiéu phan tt thi cling chiém
dung s6 bd nh¢d ma day da khai bao.

¢ Do d6 thong thuong phai khai bao dw hon so
thwd'ng dung dé tranh bi thieu => lang phi bd nho.

¢ Cé&c phan tlr cua day dwoc xép lién tuc trong bd nhé
do do:
— Cho phép kha nang truy xuat ngau nhién => nhanh

— Can c6 vung nh¢ trong lién tuc dd Ién khi cap phéat bo nho
cho day. => kho cap phat.



MOt sO giai thuat trén array

¢ Khi td6 chtrc lwu trir trén array cda nhiéu phan to,
thao tac thwdng phai thwe hién 1a tim kiém (search)
va sap xép (sort) cac phan ti trong day

¢ Viéc tim kiém (search) dung dé truy van thong tin.

¢ Viéc sap xép (sort) dung dé trinh bay théng tin va
giup cho thao tac search hiéu qua hon.

o M6t so gidi thuat:
— Linear search c0 va chwa sort, Binary search
— Buble sort, quick sort



Linear search

¢ Xem xet twng phan tr xem co6 phai gia tri can tim
hay khong cho dén khi tim thay hodc hét s6 phan tr
cUa array thi két luan co6 khdng co.
— Timthay := 0;
For i:= 1 to n do if afi]=giatricantim then timthay:= i;
if timthay= 0 then writeln(‘Khéng co&’)
else writeln(‘Co tai ‘, timthay);
— =1
while (i<= n)and(a[|]<>g|atr|cant|m) doii=1i+1;
¢ SO phan t& tdng quat can duyét toi dala N. Co thé
ap dung cho day bat ky, tuy nhién néu day coé thi tw
thi c6 thé duyét nhanh hon “mét it”.



Binary search

e Ap dung cho day da co thor tw. Nguyen tac chinh la
dwa vao tinh thi tw cua day dé thwe hién s6 phép so
sanh toi thleu bang céch lay phan t& gitra so sanh
v&i gia tri can tim:

— néu bang c6 nghia la tim thay tai vi tri do.
— néu khong bang thi phan niva sO phan tr sé dworc loai bo
khdng can xét vi chac chan khong thé bang.

¢ Giai thuat nay cho toc dod tim kiém rat cao. Vi du day
co 1 triéu phan t¢ chi ton khéng dén 20 phép so
sanh la da xac dinh duoc trong khi voi linear search
la 1 triéu phép so sanh.



Binary search — giai thuat

Day A c6 n phan t& ttr 1..n . Gia tri can tim 1a X.
I:=1; J:=n; co:=false;
While (i<)) and (not (co)) do
begin
m:=(i+]) div 2;
If a[m] = X then co:=true
else if alm] > X then j;=m
else i:=m;
end,
If co then “writeln(‘Tim co phan tu’, X)
else writeln('‘Khong co phan tu’, X);




Bubble Sort

¢ Dung dé sap thi tw mot day.
¢ Nguyén tac :
— Tim phan t Ion nhat dat vao vj tri cudi cung A[n] bang

cach so sanh lan lwot cac cap tw af], a[j+1] voi j tr 1=> n-
1. Néu phan tt a[i] >a[j] thi hoan déi 2 phan t& nay

— Lap lai bwdc trén véi sd phan tlr cd day con lai gidam dan
ten->2.

— Khi hoan tat day sé co6 thw tw ting dan.

¢ Uu diém cla gidi thuat 1a don gian. Tuy nhién toc do
sap thw tw khong cao.

¢ CO mot giai thuat khac kha manh 1a QuickSort



Bubble Sort — giai thuat

Giai thuat bubble Sort cho day cé n phan tl va tang dan.

A[j]>A[j+1] then
Begin
t:= alll;
afj]:=a[j+1];
afj+1]:=t;
End,




Array nhiéu chiéu

. Kleu co s& cla array co thé 1a mét array khac, hinh thanh nén
cau truc array of array. Trong Pascal ho tro san kién tric nay
v&i kiéu div liéu array nhiéu chiéu (multi-dimension array).

¢ Khai bao
tenkieu= array [iIndex1, index2,.., indexN] of kieucoso;
Vi du:
table = array [1..100, ‘a’..’z] of integer;

¢ Twng phan tir cua array nhiéu chiéu cé the dwoc truy cap
trwe tiép bang cach chi rd index trén tirng chiéu.

Vidu:

¢ Cac phan t&r nay cling co thé dwoc st dung nhw 1a mot bién
kiéu co s&.



Kiéu RECORD

¢ Record 1a mét kiéu di liéu 96m nhiéu thanh phan,
cac thanh phan co thé thudéc vé nhirng kiéu dir liéu
khac nhau.
¢ Khai bao
ténkieu = Record
ténfield:kieudulieu cua_field;
ténfield:kieudulieu cua_field;
end;




Kiéu Record (tt)

¢ Cac phep toan
— CO thé gén gia tri cac bién record thudc ciing mot kiéu cho
nhau. Khi dé sé gan twng field twong ng.
— C6 thé truy cap den ting thanh phan (field) cda record
bang cach dung cau trdc biénrecord.ténfield.
— Mbi field c6 thé ding nhw mot bién thudc kiéu dir liéu
twong wng.
¢ Record cua record
Trong cau truc field cha record c6 thé 1a mot record khac.

Khi d6 dield record twong &ng la mot record dé cé thé truy
cap dén field bén trong dang recordname.fieldrecord.field




Phat biéu WITH

o WITH 1a mdt phat biéu dung vai kiéu di liéu record

¢ Phét biéu WITH c6 dang
WITH recordname do Statement;

trong d6 record name la mét bién record, Statement la
mot phat biéu.

¢ Y nghia phéat biéu WITH. Trong phan than cta phat
bieu WITH, khi muon truy cap dén cac field cua
record twong ung ta chi can dung tén filed ma khdng
can dung Ténrecord.ténfield nhw thong thwong.



Kiéu tap hgp

¢ Dinh nghia: Di ligu kiéu tap hop 1a mot tap hop cia nhidu d ligu
thudc cung mot kiéu rdi rac.

¢ Khal bao:
— Ténkieu = set of kiéu co s&
— Vi du: tapnguyen = setof integer;

o M6t di¥ liéu kiéu tap hop la mot tap hop dwoc biéu
dién dang [phantu, phantu,..]

¢ C6 thé gan tap hop nay cho tap hop kia néu chung
c6 cung kiéu co sé.




Cac phép toan trén tap hop

¢ \V&i cac bién kiéu tap hop ta cé cac phép toan
— Phép toan = : cho gia tri TRUE néu hai tap hop bang nhau
— Phép toan <>: cho gia tri TRUE néu hai tap hop khac nhau
— Phép toan <= : A<=B la TRUE néu A bao ham trong B
— Phép toan >=: A>=B |a TRUE néu A chra B
— Phép toan IN : X IN A cho gia tri TRUE néu trong A chi
phan t&r X
— Phép hop + : A+B la hop cua hai tap A, B
— Phép giao +*: A*B la giao cua haitap A, B
— Phép hiéu - : A-B la hiéu cua hai tap A,B




Kiéu tép (FILE)

1. Tép (File) dinh kiéu.
a. Cach khai bao
<tén bién tép>: FILE OF <kiéu>;
-vidu: F: File of Integer;
b. Cach tao lap.
ASSIGN (<tén bién tép>, <‘tén tép’>):
REWRITE (<tén bién tép>):

CLOSE (<tén bién tép>);



Vi du kiéu tép

Tao lap tép SN.DAT bang chwong trinh sau:
Uses crt;
Var F: file of integer; n, I, X : integer,
BEGIN clrscr;
Write(* ban tao tép gom bao nhieu so’); readin(n);
ASSIGN (F, ‘'SN.DAT’); REWRITE (F);
For|l:=1tondo
Begin
Write(‘nhap so thu ‘,i,’"de ghi vao tep’); readin(x)
WRITE (F,X)
End;
CLOSE (<tén bién tép>);
=\[D}




Kiéu tép (FILE)

1. Tép (File) dinh kiéu.
c. Cach doc di¥ liéu tr mot tép.
ASSIGN (<tén bién tép>, <‘tén tép’>);
RESET (<tén bién tép>);

CLOSE (<tén bién tép>);



Kiéu tép (FILE)

1. Tép (File) dinh kiéu.
* Mot s6 ham lién quan dén tép
EOF (<tén bién tép>); cho gia tri TRUE néu con
tro tép & cudi tép.
FILESIZE (<tén bién tép>); Cho gia tri la s6 phan t& cua
tép.

SEEK (<tén bién tép>, N); Di chuyén con tré tép dén
phan t& thirc N cua tép (phan t ban dau tinh ttr 0).




Kiéu tép (FILE)

2. File van ban

a. Cach khai bao
<tén bién tép>: TEXT;
-vidu: F: Text;
b. Cach tao lap.
ASSIGN (<tén bién tép>, <‘tén tép™>):
REWRITE (<tén bién tép>):

CLOSE (<tén bién tép>);
Chu y: C6 thé ding trinh soan thao van ban khac dé tao 1ap
file van ban




Kiéu tép (FILE)

2. File van ban.
c. Cach doc di¥ liéu tr mot tép.
ASSIGN (<tén bién tép>, <‘tén tép’>);
RESET (<tén bién tép>);

CLOSE (<tén bién tép>);



Kiéu tép (FILE)

2. File van ban.
* Mot s6 ham lién quan dén tép
SEEKEOF (<tén bién tép>); cho gia tri TRUE
néu con tro tép o cudi tép.
EOLN (<tén bién tép>); cho gia tri TRUE néu con trd tép
¢ cudi dong.
SEEK (<tén bién tep> N); Di chuyen con trd tép dén
phan t& thirc N cla tép (phan tl ban dau tinh tt 0).

Ghi tiép vao file van ban da co6 1énh APPEND(F); v&i lénh
nay file F sec dwgc mo tro lai sau khi ghi xong ta van
phai Close (F) dé dong tép.




Bai tap

& Cac bai tap trong sach giao trinh

¢ Bai tap nhan 2 ma tran.

¢ Bai tAp xac dinh ma tran dbi xtrng

¢ Bai tAp quan Iy diém sinh vién dung array va record
¢ Cac bai tap khac bang chwognt rinh Pascal




Chuong 5

Chucng trinh con

Chuwong trinh con

Phan loai va khai bao

Tham s6: phan loai va y nghia
Bién cuc bo va toan cuc

Tam vwe chwong trinh con — bién
beé quy

Bai giang mon Lap Trinh Cian Ban



Chuang trinh con

¢ Khal niém: Chuwong trinh con la mot doan chwong trinh c6
tén va dwoc goi thwec hién & nhiéu noi trong chwong trinh
chinh.

¢ Tai sao phai dung chwong trinh con:

— CO6 cbng viéc can phai dwoc thwe hién tai nhiéu noi trong
chwong trinh => tach cong viéc do thanh chwong trinh con

— Phan doan, module chwong trinh dé thuan tién trong quan
ly, trinh bay va phat trien.

¢ Cac lgi ich cua viéc str dung chwong trinh con
¢ Cac loai chwong trinh con: Procedure & Function



Phucng thic thuc hién cua chuadng trinh con

¢ Tham so: ’
hién chuwong trinh con, thong thwong la nhirng dir liéu cu thé
can cho thao tac st ly cua trng tredng hop goi chwong trinh
con

¢ Danh sach Tham sé

¢ Phuwong thirc dich va chuyén diéu khién khi goi
chwong trinh con

o M6t s6 diém chu y trong viéc st dung chwong trinh
con

¢ Khai bao chwong trinh con trong chwong trinh chinh
cua PASCAL.



Chucong trinh con Procedure

Procedure TenChuongTrinhCon(danhsachthongso);
Cont
Type
Var
Khai bao chuong trinh con
Begin
Phan than chwong trinh con
End,;




Chuaong trinh con Function

Function TenChuongTrinhCon(danhsachthongso):KieuDuLieuCuaTriTraVe;
Cont
Type
Var
Khai bao chwong trinh con
Begin
Phan than chwong trinh con
TenChuongTrinhCon:=GiaTriTraVe;
End,;




Tham sO

¢ Tham s6 hinh thtre:
trong danh sach Tham so Khi Chuo’ng trinh con dwoc goi
thwe hién thi cac Tham sO nay sé duwoc truyén nhirng gia tri
cu thé cho chwong trinh con thwe hién.

¢ Tham sb thwc:

truyen cho cac Tham sO hinh thre khi chwong trinh con dwoc
goi la cac Tham so thuc.

¢ Tham s6 hinh thtrc ¢c6 2 loai:
— Tham s6 hinh thrc tri
— Tham s6 hinh thirc bién

¢ Tham sé thwc hop 1& cho cac Tham sO hinh thirc
phu thudc vao loai cia Tham sd hinh thirc



Tham sO hinh thuc tri

¢ Dinh nghia: Nhitng Tham s6 hinh thirc khéng di sau tir khoa var trong

khai bao danh sach Tham s |a thégn sb hinh thirc tri

¢ Vi du: procedure ABC (A: integer, var B: real, C:string);

4

4

Tham sé hinh thte trila A va C

Khi truyén Tham sO, Tham sb6 thwc sé truyén TRI cdia minh
cho Tham s& hinh thirc tri.

Moi sw tpay dbi cia Tham sb h‘lnh thiee tri trong ,chwo’ng tr‘n:\h
con KHONG anh hwéng gi dén tri cua Tham so thwc truyén
cho no.

Tham sb thwc cho Tham sb hinh thic tri 1a mot biéu thirc
cung kiéu.



Tham sO hinh thirc bién

¢ Dinh nghia: Nhitng Tham so hinh thirc di sau tir khoa var trong khai
bao danh sach Tham s6 la Tham s6 hinh thirc bién.

Vi du: procedure ABC (A: integer, var B: real, C:string);
Tham s hinh thectrilaAvaC ‘

¢ Khi truyén Tham s6, Tham so thwc sé truyén dia chi cua minh
cho Tham s& hinh thirc tri.

¢ Moi sy thay doi cia Tham so hinh thdve tri trong chwong trinh
con SE anh huwdng trwc tiép va tlrc thoi Ién chinh 6 nhé cla
Tham so thwe, tirc 1a dnh hwdng ngay dén chinh Tham so
thye twong wng. , ,

¢ Tham sO thwc cho Tham s6 hinh thic tri phai 1a mét bién
cung kieu.

¢ Tham s6 hinh thirc bién con dwoc dung dé trd vé cac gia tri
can thiét cho chwong trinh goi sau khi chwong trinh con két
thac.




Cau truc khoi trong chucng trinh Pascal

¢ Dinh nghia Khoi: Mot khoi (block)
gom 2 phan:

— Phan khai bao v&i cac khia bao: const,
type, var, chuwong trinh con.

— Phan than: bat dau bang BEGIN, & gilra
|a cac phat biéu va két thiic bang END
¢ Nhu vay:
— M6ét chuwong trinh la mét Block
— M6t chwong trinh con l1a mét Block

— Trong chuwong trinh cé chwong trinh con
va trong chwong trinh con cé chwong
trinh con khac -> trong block co6 block

— M6t chwong trinh la mét Block voi cac
Block con l6ng vao nhau.




Van dé tam vuc

L 4

4

4

Binh nghia : Tam vuwc (Scope) ciia mét doi twong trong chwong trinh 1a
vling méa né dwoc biét dén va co thé dwoc st dung.

Tam vuwc 4p dung trén cac doi twong nhw: bién, hang, kiéu d
lieu, chwong trinh con.

Qui tac xac dinh tam vwc: Tam vwe ciia mot déi twong dwoc xac dinh
te vi tri ma né dwoc khai bdo cho dén hét Block ch¥a khai bdo do, ké ca
nhirng Block bén trong cua nd. Ngoai trir tredng hop cdé sw khai béo lai
trong mét khdi con.

Khai bao lai Néu khdi A chira khdi B va trong ca 2 khoi déu khai bao
mot doi twong ténX thi Khéi B chi cé thé truy xuat doi twong X cda chinh
n6 va khong thé truy xuat doi twong X cua khdi A.




—DeKec=
N A . )
PHONG GIAO DUC DAO TAO DUY XUYEN ‘.".-:“'3;:{1 1

Cl ]
N - - In
=iy (% L &_) l:',‘.
- "\

GIAO AN TRINH PASCAL

GV:LE VAN CUONG
TO: TOAN - TIN

*
g
a

s ———————————— > S B RERL St ————— - —— g

= rDeKeT=




Gido trinh bai tdp Pascal Lé Cuong

LOI MO PAU

Theo khung chuong trinh ciia B4 Gido Duc va Dao Tao, Ngon ngir Lap trinh Pascal 1a mot phan
quan trong trong hoc phan Tin hoc Dai cwong thudc cac khbi nganh Khoa hoc Tu nhién, dic biét 1
nganh Cong nghé Thong tin.

Nham dap (g yéu cau hoc tap cia hoc sinh, sinh vién budc dau lam quen v&i cong viée lap trinh,
chung t6i da bién soan bo Gido Trinh Bai tap Pascal nham gitp cho sinh vién c6 mot tai liéu hoc
tap, rén luyén t6t kha ning lap trinh, tao nén tang viing chic cho cac mon hoc tiép theo trong chuwong
trinh dao tao Ctr nhan Cong nghé Thong tin .

Gi4o trinh bai gdm rat nhiéu bai tap tir don gian dén phtc tap. Cac bai tap nay dugc bién soan dua
trén khung chuong trinh giang day mon Tin hoc Pai cwong. Bén cach d6, ching toi ciing bd sung
mot s bai tap dua trén co s¢& mot sd thuat toan chudn véi cac cdu trac dit lidu duge mé rong nham
nang cao k¥ nang, phuong phép 1ap trinh cho sinh vién.

Noi dung cta gido trinh duoc chia thanh 10 chuong. Trong mdi chuong déu c6 phan tom tit 1y
thuyét, phan bai tdp miu va cudi cing 13 phan bai tap ty giai dé ban doc ty minh kiém tra nhing kién
thirc va kinh nghiém da hoc. Trong phan bai tap mau, ddi vdi nhitng bai tap kho hodc c6 thuat toan
phtre tap, chung t6i thudng néu ra y tudng va giai thuat trude khi viét chuwong trinh cai dit.

Xin chan thanh cam on cac dong nghiép & Khoa Cong nghé Thong tin Truong Pai hoc Khoa hoc
Hué da giup 45, dong gop ¥ kién dé hoan chinh ndi dung gido trinh nay.

Chung t6i hy vong sém nhan dugc nhitng ¥ kién dong gop, phé binh ctia ban doc vé ndi dung,
chat Irong va hinh thic trinh bay dé gido trinh ndy ngay mot hoan thién hon.

Duy Xuyén, Thang 04 Nam 2012
CAC TAC GIA




Gido trinh bai tdp Pascal Lé Cuong

Chuong 1
CAC THANH PHAN CO BAN CUA
NGON NGU LAP TRINH PASCAL
Pascal 1a mdt ngdn ngir 1ap trinh bac cao do Niklaus Wirth, gido su di¢n toan truong Pai hoc k¥
thuat Zurich (Thuy Si) dé xuat nim 1970. Ong lay tén Pascal dé ky niém nha toan hoc va nha triét
hoc nguoi Phap noi tiéng Blaise Pascal.
1. Cac tap tin can thiét khi lip trinh véi Turbo Pascal
Pé lap trinh dugc véi Turbo Pascal, toi thiéu can 2 file sau:
. TURBO.EXE: Dung dé soan thao va dich chuong trinh.
B TURBO.TPL: Thu vién chira céc don vi chuin dé chay véi TURBO.EXE.
Ngoai ra, mudn 1ap trinh d6 hoa thi phai can thém céc tap tin:
B GRAPH.TPU: Thu vién db hoa.
B *BGI: Cic file didu khién céc loai man hinh twong (mg khi ding db hoa.
. * CHR: Céc file chira cac font chit do hoa.
2. Cac buéc co ban khi 1ap mot chwong trinh Pascal
Buéc 1: Soan thao chuong trinh.
Buwéc 2: Dich chuong trinh (nhan phim F9), néu c6 161 thi phai sira 161.
Buwéc 3: Chay chuong trinh (nhan phim Ctrl-F9).
3. Céu tric chung ciia mdt chwong trinh Pascal
{ Phdn tiéu d@é}
PROGRAM Tén chuong trinh;
{ Phan khai béo }
USES ... ;

{ Phdn thian chwong trinh }
BEGIN
END.
Vi du 1: Chuong trinh Pascal don gian nhat
BEGIN
Write(‘Hello World?’);
END.
Vidu 2:
Program Vidu2;
Const PI=3.14;
Var R,S:Real;
Begin
R:=10; {Ban kinh dwd'ng tron}
S:=R*R*PI; {Dién tich hinh tron}
Writeln(‘Dien tich hinh tron =, S:0:2); {In ra man hinh }




Gido trinh bai tdp Pascal Lé Cuong

ReadIn;
End.
4. Mot so phim chirc ning thuong dung
. F2: Luu chuong trinh dang soan thao vao dia.
. F3: M6 file mé&i hodc file d3 ton tai trén dia dé soan thao.

. Alt-F3:  Dong file dang soan thao.
. Alt-F5:  Xem két qua chay chwong trinh.
. F8: Chay tung cau Iénh mot trong chuong trinh.
B Alt-X:  Thoét khoi Turbo Pascal.
. Alt-<S6 thir ty ciia file dang mé>: Dich chuyén qua lai giita cac file dang mo.
. F10: Vao hé thdng Menu ctia Pascal.
5. Cac thao tac co ban khi soan thao chwong trinh
5.1. Cac phim thong dung
Insert: Chuyén qua lai giita ché d6 dé va ché do chén.
Home: Pua con tré vé dau dong.
End: Pua con tré vé cudi dong.
Page Up: Dua con trd 1én mét trang man hinh.
Page Down: Pua con tro xuéng mot trang man hinh.
Del: Xoa ky tu ngay tai vi tri con tro.
Back Space (€): Xo6a ky tu bén trai con tro.
Ctrl-PgUp: Pua con tré vé dau van ban.
Ctrl-PgDn: Pua con tré vé cudi vin ban.

Ctrl-Y: Xo6a dong tai vi tri con tro.
5.2. Cdc thao tdc trén khoi vin ban

B Chon khéi van ban: Shift + <Cac phim || Gz

. Ctrl-KY: Xo4 khi vin ban dang chon

. Ctrl-Insert: Pua khdi vin ban dang chon vao Clipboard

. Shift-Insert: Dan khéi van tir Clipboard xuéng vi tri con tro.
6. Cac thanh phén co ban ciia ngén ngit Pascal
6.1. Tir khoa

Tur khod 1a céc tr ma Pascal danh riéng dé phuc vu cho muc dich cua no. (Chéng han nhu:
BEGIN, END, IF, WHILE,...)

ChU y: Vi Turbo Pascal 7.0 tré lén, cdc tir khod trong chirong trinh sé dwoc hién thi khdc mau
voi cdc tir khac.
6.2. Tén (dinh danh)

Dinh danh 1a mét day ky tu dung dé dat tén cho cac hﬁng, bién, kiéu, tén chuong trinh con... Khi
dat tén, ta phai chu y mot s6 diém sau:

. Khoéng dugce dat trung tén véi tir khod

. Ky tu dau tién cua tén khong dugc bét dau bai cac ky tu dac bi¢t hoac chix $6.

. Khong dugce dat tén vdi ky tu space,cac phép toan.
Vi du: C4c tén viét nhu sau 13 sai
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1XYZ Sai vi bit ddu bang chi so.
#LONG  Sai vi bit du bing ky ty dic biét.
FOR Sai vi trung véi tir khoa.

KY TU  Saivi c6 khoang trang (space).

LAP-TRINH Sai vi du trir (-) 1a phép toan.
6.3. Déu chéim phay (;)

Déu chdm phay duoc dung dé ngin cach gitta cac cdu 1énh. Khong nén hiéu dau chdm phay 1a ddu
két thuc cau lénh.
Vi du:

FOR i:=1 TO 10 DO Write(i);

Trong cau lénh trén, 1énh Write(i) duoc thyc hién 10 lan. Néu hiéu diu cham phay 1a két thiic cau
1énh thi 1énh Write(i) chi thyc hién 1 lan.
6.4. Loi gidi thich

Céc 101 ban luan, 1i chu thich c6 thé dua vao bat ky chd nao trong chuong trinh dé cho nguoi doc
dé hiéu ma khong lam anh hudng dén cac phan khac trong chwong trinh. Loi giai thich dwoc dat giita
hai ddu ngoac { va } hodc giita cum diu (* va *).
Vi du:

Var a,b,c:Rea; {Khai bdo bién}

Delta := b*b — 4*a*c; (* Tinh delta dé gidi phwong trinh bdc 2 *)
BAI TAP THU'C HANH
1. Khoi dong Turbo Pascal.
2. Nhap vao doan chuong trinh sau:

Uses Crt;

Begin

ertel n(‘***********************************************************7).
’

Writeln(®* CHUONG TRINH PASCAL DAU TIEN CUA TOI *);
Writeln(** Oi! Tuyet voil... *);

ertel n(‘***********************************************************7).
’

ReadIn;
End.
3. Viét chuong trinh in ra man hinh céac hinh sau:
* *kkkikkkkikk *kkkkkik
**%k ** *%* ** *%*
** k% ** ** **
** ** *kkkikkkkikk * *
*kkkhkkkkikk ** ** *%*
** ** ** *%* ** *%*
*%* ** *kkkhkkkkikk *kkkkkikkk
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Chuong 2
CAC KIEU DU LIEU CO BAN
KHAI BAO HANG, BIEN, KIEU, BIEU THUC VA CAU LENH

I. CAC KIEU DU LIEU CO BAN
1. Kiéu logic

- Tir khoéa: BOOLEAN

- mién gia tri: (TRUE, FALSE).

- Céc phép toan: phép so sanh (=, <, >) va céc phép toan logic: AND, OR, XOR, NOT.

Trong Pascal, khi so sanh céc gi4 tri boolean ta tudn theo qui tic: FALSE < TRUE.

Gia sir A va B 1a hai gi tri kiéu Boolean. Két qua ctia cac phép toan duoc thé hién qua bang dudi
day:

A B A AND B AORB A XOR B NOT A
TRUE TRUE TRUE TRUE FALSE FALSE
TRUE FALSE FALSE TRUE TRUE FALSE
FALSE | TRUE FALSE TRUE TRUE TRUE
FALSE FALSE FALSE FALSE FALSE TRUE

2. Kiéu so nguyén
2.1. Cac kiéu so nguyén

Tén kiéu Pham vi Dung lugng
Shortint 1287 1 byte
Byte o - 1 byte
Integer -32768 767 2 byte
Word o 535 2 byte
Longint -2147483648 |4 7483647 4 byte

2.2. Cdc phép todn trén kiéu sé nguyén

2.2.1. Céc phép todn sé hoc:
+, -, * [ (phép chia cho ra két qua 1a s thyc).
Phép chia ldy phan nguyén: DIV (Vidu : 34 DIV 5 = 6).
Phép chia ldy s6 du: MOD (Vidu: 34 MOD 5 = 4).

2.2.2. Cac phép toan xu ly bit:
Trén cac kiéu ShortInt, Integer, Byte, Word c6 cac phép toan:
[l NOT, AND, OR, XOR.

A B A AND B AORB AXORB | NOTA
1 1 1 1 0 0
1 0 0 1 1 0
0 1 0 1 1 1
0 0 0 0 0 1

B sHL (phép dich trai): a SHL n | R
B SHR (phép dich phai): a SHR n v 2"
3. Kiéu s6 thuc
3.1. Cdc kiéu so thwe:
Tén kiéu Pham vi Dung luwgng
Single L5 I 4 byte
Real X [ R 6 byte
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Double 500 ™ 8 byte
Extended 3407 I 10 byte

ChU y: Céc kiéu sb thuc Single, Double va Extended yéu cau phai sir dung chung véi bo dong xir 1y
s6 hodc phai bién dich chuong trinh véi chi thi {$N+} dé lién két bo gia 1ap so.

3.2. Cdc phép toadn trén kiéu so thue: +,-,%, 1/

ChU ¥: Trén kiéu sé thiee khéng ton tai cic phép todn DIV va MOD.

3.3. Cdc ham sé hoc sit dung cho kiéu s6 nguyén va sé thuc:

SQR(X): Tra vé x°

SQRT(x): Tra vé cin bac hai cia x (x.)
ABS(X): Tra vé |x|

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

EXP(x): Tra vé &

TRUNC(X): Tra vé s6 nguyén gan v6i x nhit nhung bé hon x.
INT(X): Tra vé phan nguyén cia x
FRAC(X): Tréa vé phan thip phan cia x
ROUND(x): Lam tron s6 nguyén x
PRED(n): Tra vé gia tri ding trudc n
SUCC(n): Tra vé gia tri dung sau n
ODD(n): Cho gia tri TRUE néu n 1a s6 1é.
INC(n): Tang n thém 1 don vi (n:=n+1).
DEC(n): Giam n di 1 don vi (n:=n-1).

4. Kiéu ky tu
- Tu khoa: CHAR.
- Kich thuoc: 1 byte.
- Pé biéu dién mot ky tu, ta co thé sir dung mot trong sd cac cach sau day:
. bat ky tu trong cap diu nhdy don. Vidu'A",'0'.
B Dung ham CHR(n) (trong d6 n 1a ma ASCII ciia ky tu cin biéu dién). Vi du CHR(65) bidu
dién ky tu 'A".
B Dung ky hiéu #n (trong d6 n 1a ma ASCII ctia ky tu cin biéu dién). Vi du #65.
- Cac phép toan: =, >, >=, <, <=,<>,
* Cac ham trén kiéu Ky tu:
- UPCASE(ch): Tra vé ky tu in hoa tuong tng véi ky tu ch. Vi du: UPCASE('a’) = 'A".
- ORD(ch): Tra vé sb thir tu trong bang ma ASCII cia ky tu ch. Vi dy ORD('A")=65.
- CHR(n): Tra vé ky tu tuong mg trong bang ma ASCII ¢6 s6 tht tw 1a n. Vi du: CHR(65)='A".
- PRED(ch): cho ky ty dung trude ky tu ch. Vidu: PRED('B')="A".
- SUCC(ch): cho ky tu ding sau ky tu ch. Vidu: SUCC('A")='B'.
II. KHAI BAO HANG
- Hang 14 mot dai lwong c6 gia tri khong thay d6i trong sudt chuong trinh.

- CU phap:
CONST <Tén hing> = <Gi4 tri>;
hoac:
CONST <Tén hing>: = <Biéu thirc hing>;
Vi du:

CONST Max = 100;
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Name = "Tran Van Hung’,
Continue = FALSE;
Logic = ODD(5); {Logic =TRUE}
ChU Y: Chi cdc ham chudn dwdi ddy méi dwege cho phép sir dung trong mét biéu thirc hang:
ABS CHR HI LO LENGTH ODDORD
PTR ROUND PRED SUCC SIZEOF SWAP TRUNC
1. KHAI BAO BIEN
- Bién 1a mot dai lwgng ma gid tri cia nd co thé thay doi trong qua trinh thuc hién chuong trinh.
- Cu phép:
VAR <Tén bién>[,<Tén bién 2>,...] : <Kiéu dir liéu>;
Vi du:
VAR  x,y: Real; {Khaibao hai bién x, y ¢ kiéu la Real}
a, b: Integer; {Khai bao hai bién a, b c6 kiéu integer}
ChU Y: Ta ¢6 thé vira khai bdo bién, vira gan gid tri khoi dau cho bién bang cdch sir dung cii phdp
nhuw sau:
CONST <Tén bién>: <Kiéu> = <Gia tri>;
Vi du:
CONST x:integer = 5;
Vi khai bao bién x nhu trén, trong chuong trinh gia tri ciia bién x ¢ thé thay d6i. (Diéu nay khong
dung néu chiing ta khai bao x 1a hang).
IV. PINH NGHIA KIEU
- Ngoai cac kiéu dit liéu do Turbo Pascal cung cép, ta c6 thé dinh nghia cac kiéu dix liéu m&i dua trén
cac kiéu dit lidu da c6.
- CU phap:
TYPE <Tén kiéu> = <M ti kiéu>;
VAR <Tén bién>:<Tén kiéu>;
Vi du:
TYPE Sothuc = Real;
Tuoi = 1..100;
ThuNgay = (Hai,Ba, Tu, Nam, Sau, Bay, CN)
VAR  x:Sothuc;
tt : Tuoi;
Day: ThuNgay;
V. BIEU THU'C
Biéu thic (expression) 1a cong thic tinh toan ma trong dé bao gdm cac phép toan, cac hing, cac
bién, cac ham va cac diu ngoac don.
Vidu: (x+sin(y))/(5-2*x)  biéu thirc s6 hoc
(X+4)*2 = (8+y) biéu thuc logic
Trong mot biéu thirc, thir ty wu tién cia cac phép toan dugc liét ké theo thir ty sau:
. Loi goi ham.
. Déu ngoic ()
. Phép toan mgt ngdi (NOT, -).
B Phép toan =, /, DIV, MOD, AND.
B Phép toan +, -, OR, XOR
. Phép toén so sénh =, <, >, <=, >=, <>/ IN
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VI. CAU LENH
6.1. Cau Iénh don gidn
- Céu I¢nh gdn (:=): <Tén bién>:=<Biéu thirc>;
- Céc 1énh xuat nhap dir lieu: READ/READLN, WRITE/WRITELN.
- Lo1 goi ham, thu tuc.
6.2. Cau 1énh c6 cau tric
- Cau Iénh ghép: BEGIN ... END;
- Céc céu trac diéu khién: IF.., CASE..., FOR..., REPEAT..., WHILE...
6.3. Cac 1énh xuit nhép dir liéu
6.3.1. Lénh xudt dir ligu
Dé xuét dit liéu ra man hinh, ta sir dung ba dang sau:
(1) WRITE(<tham s6 1> [, <tham s6 2>,...]);
(2WRITELN(<tham s6 1> [, <tham sb 2>....]);
(3)WRITELN;
Céc thu tuc trén c6 chtrc nang nhu sau:
(1) Sau khi xuat gia tri ciia cac tham s ra man hinh thi con tré khong xubng dong.
(2) Sau khi xuat gia tri ciia cac tham s ra man hinh thi con tré xudng dau dong tiép theo.
(3) Xuét ra man hinh mot dong tréng.
Céc tham sb ¢ thé 1a cac héng, bién, biéu thirc. Néu c6 nhiéu tham sd trong cau 1énh thi cac tham
s0 phai duoc phan cach nhau boi dau phay.
Khi sir dung 1énh WRITE/WRITELN, ta c6 hai cach viét: khéng qui cach va c6 qui cach:
- Viét khong qui cdch: dit liéu xuit ra s& duoc canh 1& & phia bén trai. Néu dir liéu 1 s thuc thi s&
duoc in ra dudi dang biéu dién khoa hoc.
Vi du:
WRITELN(X); WRITE(sin(3*x));
- Viét ¢6 qui cdch: dit lidu xuét ra s& dugc canh 18 & phia bén phai.
Vi du:
WRITELN(x:5); WRITE(Sin(13*x):5:2);

Cau lénh

Két qua trén man hinh

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

Hello
Hello
500
500
1.2345700000E+02
123.46

6.3.2. Nhip div liéu

Dé nhap dit lidu tir ban phim vao cac bién c6 kiéu dit liéu chuan (trir cac bién kiéu BOOLEAN), ta

sir dung cu phap sau day:

READLN(<bién 1> [,<bién 2>,...,<bién n>]);

Cha y: Khi gdp cdu lénh READLN; (khdng cé tham sé), chwong trinh sé dirng lai cho nguoi siv

dung nhdn phim ENTER méi chay tiép.
6.4. Cac ham va thi tuc thwong ding trong nhap xuit dir liéu

B Ham KEYPRESSED: Ham tra vé gi4 tri TRUE néu nhu c6 mét phim bat ky duoc nhin, néu

khong ham cho gia tri 1a FALSE.

. Ham READKEY: Ham c6 chirc nang doc mét ky tu tir b dém ban phim.
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B Tho tuc GOTOXY(X,Y:Integer): Di chuyén con tré dén cot X dong Y.
. Thu tuc CLRSCR: Xo4 man hinh va dwa con tré vé goc trén bén trai man hinh.
. Thu tuc CLREOL: Xoa céac ky ty tir vi tri con tré dén hét dong.
. Thi tuc DELLINE: Xo4 dong tai vi tri con tré va don cac dong & phia dudi 1én.
. Thi tuc TEXTCOLOR(color:Byte): Thiét 1ap mau cho céc ky ty. Trong d6 color .),15].
B Thi tue TEXTBACKGROUND(color:Byte): Thiét 14p mau nén cho man hinh.
BAI TAP MAU
Bai tap 2.1: Viét chuong trinh nhap vao d¢ dai hai canh ctia tam giac va goc gitra hai canh d6, sau d6
tinh va in ra man hinh dién tich cta tam giac.
Y twong:

Cong thuc tinh dién tich tam giac: S = %a.b.sin(. v6i a,b la do dai 2 canh va .'21 goc kep gitra 2

canh a vab.

Program Tinh_dien_tich_tam_giac;

Var a,b,goc,dientich: Real;

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

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

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

Readin;
End.
Bai tap 2.2: Viét chuong trinh tinh 1/x , x>0.
Y twong:

1 1
Taco: ¥ [ N

Program Tinh_can_bac_n_cua_x;
Var x,S: Real;
n: Word;
Begin
Write('Nhap vao n="); ReadIn(n);
Write('Nhap vao x="); ReadIn(x);
S:=EXP(1/n*LN(X));
Writeln('S =',S:0:2);
ReadIn;
End.
Bai tap 2.3: Viét chuong trinh nhap vao 2 s6 a, b. Sau d6 hoan doi gia tri ctia 2 s6 d6:
a/ Cho phép ding bién trung gian.
Program Swap;
Var a,b,tam: Integer;
Begin
Write('Nhap vao a="); ReadIn(a);
Write('Nhap vao b="); ReadIn(b);

10
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tam:=a; {tam lay gia tri cia a}
a:=b; {a lay gia tri cia b}
b:=tam; {b l4y lai gi4 tri cia tam}
Writeln(*a ="',a,” b = “,b);
ReadIn;

End.

b/ Khong dugc phép ding bién trung gian.

Program Swap;

Var a,b: Integer;

Begin
Write('Nhap vao a="); Readln(a);
Write('"Nhap vao b="); Readln(b);
a:=a+b; {a lay tbng gia tri cua a+b}
b:=a-b; {b l4y gia tri cia a}
a:=a-b; {alay lai gia tri ciia b}
Writeln(‘a =",a,” b = “,b);
ReadIn;

End.

BAI TAP TU GIAI

Bai tap 2.4: Viét chuong trinh nhap vao cac sé nguyén: a, b, X, y, ... sau d6 in ra man hinh két qua cua

cac biéu thirc sau:

H,
o0y CEOEED oI
Il _ el
y 2h
Bai tap 2.5: Viét chuong trinh tinh sién tich tam giac theo cong thirc sau:

s= Vo EHEED I wip= > @b+

Bai tip 2.6: Viét chuong trinh tinh khoang cach tir mot diém I(x;,y;) dén dudng thing c6 phuong
trinh D: Ax+By + C =0.
Goiy:.
Ax BBy IR
VA I’

Cong thue tinh khoang cach: h =

Bai tap 2.7: Viét chuong trinh tach mot s6 n thanh 2 sb a, b sao cho tich P=a*b? dat cuc dai véi n
dugc nhap vao tur ban phim.
Goiy.

Goi x 1a s thir hai thi sb thir nhit 1a: (n-x). Theo d& ta co: P(x) = x2.(n-x).

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

Bai tdp 2.8: Man hinh d6 hoa ciia mdt may tinh c6 do phan giai: 640x480. Biét rang, mdi diém trén
man hinh chiém 1 byte. Hoi can bao nhiéu byte dé luu trit toan bd man hinh d6 hoa d6?

C6 2 sinh vién viét chuong trinh tinh s6 byte lwu trir man hinh d6 hoa:

Program Sinhvien1,;

Var a,binteger;

11
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s:Word;
Begin
a:=640; b:=480;
s:=a*b;
writeln(s); readin;
End.

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

Begin

a:=640; b:=480;

s:=a*b;

writeln(s); readin;
End.

Hay cho biét 2 chuong trinh trén cho két qua ding hay sai? Tai sao?

Bai tip 2.9: Man hinh d6 hoa cia mdt may tinh c6 do phan giai: 640x480. Biét rang, mdi diém trén
man hinh chiém 1 byte. Hoi cdn bao nhiéu byte dé luu trir mot ving c6 kich thude bang 1/10 man

hinh d6 hoa d6?

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

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

Begin

a:=640; b:=480;

s:=a;

S:=s*b;

s:=s DIV 10;

writeln(s); readin;
End.

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

Begin

a:=640; b:=480;

s:=a*b DIV 10;

writeln(s); readin;
End.

Hay cho biét 2 chuong trinh trén cho két qua diing hay sai? Tai sao?

12
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Chuong 3
CAC CAU LENH CO CAU TRUC

I. CAU LENH RE NHANH
1.1. Lénh IF CU phap:

(1)IF B THEN S;

(2)IF B THEN S1 ELSE S2;

ChQ y: Khi sir dung cdu lénh IF thi dimg triée tir khod ELSE khéng dwoc c6 dau cham phay (;).

1.2. Lénh CASE Cu phép:

Dang 1 Dang 2
CASE B OF CASE B OF
Const 1: Sy; Const 1: Sy;
Const 2: Sy; Const 2: Sy;
Const n: Sy; Const n: Sy;
END; ELSE Sp1;
END;

Trong do:
@ B: Biéu thuc kiéu vo hudng dém duoc nhu kiéu nguyén, kiéu logic, kiéu ky tu, kiéu liét ké.
@ Const i: Hang thir i, c6 thé 1a mot gid tri hang, cac gia tri hang (phan cach nhau boi ddu phay)
hodc cac doan hing (dung hai ddu chdm dé phan cach giira gia tri dau va gia tri cudi).
@ Gia trj cta biéu thirc va gia tri ctia tap hing i (i=1 n) phai c6 cung kiéu.
Khi gip 1énh CASE, chuwong trinh sé& kiém tra:
- Néu gia tri cua biéu thirc B nam trong tap hang const i thi mdy s& thyuc hién 1énh S; twong tng.
- Nguoc lai:+ Déi véi dang 1: Khong 1am gi ca.
+ Pbi voi dang 2: thuc hién 16nh Spa1.
II. CAU LENH LAP
2.1. Vong lap xac dinhCo hai dang sau:
© Dang tién
FOR <bién dém>:=<gia tri Min> TO <gia tri Max> DO S;
® Dang lui
FOR <bién dém>:=<gia tri Max> DOWNTO <gia tri Min> DO S;
So dd thrre hién vane 1ip FOR:

Dang tién Dang lui
Bién dém:=Min ) Bién

\4

»

Bién dém>=Max

S; — , S; —
INC(Bién Thoat DEC(Bién

ThnAt 13
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Cha y: Khi st dung cau 1énh lip FOR can chu ¥ cac diém sau:
= Khéng nén tuy tién thay doi gia tri ciia bién dém bén trong vong Idp FOR vi lam nhie vdy ¢ thé
sé khéong kiém sodt dwoc bién dém.
= Gid tri Max va Min trong cdu lénh FOR sé duwoc xdc dinh ngay khi vao ddau vong ldp. Do dé
cho dir trong vong Idp ta c6 thay doi gid tri ciia né thi sé lan ldp ciing khéng thay doi.
5.3.2. Vong lap khong xdc dinh

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

Y nghia:
Wung REPEAT: Lip 1ai cong viée S cho dén khi biéu thire B=TRUE thi ding.
W ung WHILE: Trong khi biéu thire B=TRUE thi tiép tuc thuc hién cong viéc S.

Repeat

While

|
'

P
)l

+ Thoat

Thoat
BAI TAP MAU
Bai tap 3.1: Viét chuong trinh nhap vao mdt sb nguyén va kiém tra xem s vira nhap 1a s6 chin hay
s 1é.
Uses crt;
Var x:integer;
Begin
Write ('Nhap vao mot so nguyen : '); Readln(x);
If x MOD 2=0 Then
Writeln('So vua nhap vao la so chan')
Else
Writeln('So vua nhap vao la so le');
Readln;
End.
Bai tap 3.2: Viét chuwong trinh giai phuong trinh bac nhat ax+b=0

14
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Uses Crt;

Var a,b,x : real;

Begin
Write('a = '"); Readln(a);
Write('b = '"); Readln (b);
If a = 0 Then { Néu abang 0 }

If b = 0 Then {Truonghopa=0vab=0}
Writeln ('Phuong trinh co vo so nghiem')
Else {Truonghopa=0vabl?}
Writeln ('Phuong trinh vo nghiem')

Else { Truong hop a.)}

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

End.

Bai tap 3.3: Viét chuwong trinh nhap vao tudi ciia mot ngudi va cho biét nguoi d6 13 thiéu nién, thanh
nién, trung nién hay lao nién. Biét rang: néu tudi nho hon 18 1a thiéu nién, tir 18 dén 39 la thanh nién,
tir 40 dén 60 13 trung nién va 16n hon 60 14 130 nién.

Uses crt;
Var tuoi:Byte;
Begin
Write (Nhap vao tuoi cua mot nguoi:'); Readln (tuoi);
Case tuoi Of
1..17: Writeln(Nguoi nay la thieu nien');
18..39: Writeln
40..60: Writeln
Else Writeln (Nguoi nay la lao nien');
End;
Readln;
End.
Bai tap 3.4: Viét chuong trinh tinh tong S = 1+2+..+N
Céch 1: Dung vong lap FOR.
Program TinhTong;
Uses crt;
Var N,i,S:integer;
Begin
Clrscr;
Write('Nhap vao gia tri cua N :'); ReadIn(N);
S:=0;

Nguoi nay la thanh nien');

Nguoi nay la trung nien');

(
(
(
(
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Fori:=1to N do S:=S+i;

Writeln('Ket qua la :',S);

ReadIn;

End.

Céch 2: Dung vong 1ap REPEAT.
Program TinhTong;

Uses crt;

Var N,i,S:integer;

Begin

Clrscr;

Write('Nhap vao gia tri cua N :"); ReadIn(N);

S:=0; i:=1;

Repeat

S:=S+i;
i=i+1;

Until i>N;

Writeln('Ket qua la :',S);

ReadIn;

End.

Cach 3: Dung vong lap WHILE.
Program TinhTong;

Uses crt;

Var N,i,S:integer;

Begin

Clrscr;

Write('"Nhap vao gia tri cua N :"); ReadIn(N);

S:=0; i:=1;

While i<=N Do

Begin
S:=S+i;
=i+l
End;
Writeln('Ket qua la :',S);
ReadIn;
End.
Bai tap 3.5: Viét chuong trinh nhap vao N sb nguyén tir ban phim. Hiy tinh va in ra man hinh tong
clia cac s6 vira dugc nhap vao.
Y tuong:

Dung phuong phap cong don. Cho vong lap FOR chay tir 1 t6i N, ing véi 1an 1ap thir i, ta nhap
vao s6 nguyén X va dong thoi cong don X vao bién S.
Program Tong;

Uses crt;
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Var N,S,i,X : Integer;
Begin
Clrscr; S:=0;
Fori:=1 To n Do
Begin
Write('Nhap so nguyen X="); ReadIn(X);
S:=S+X;
End;
Writeln(‘Tong cac so duoc nhap vao la: ‘,S);
ReadIn;
End.
Bai tip 3.6: Viét chuong trinh nhap vao cac s nguyén cho dén khi nao gip sd 0 thi két thic. Hay
dém xem c6 bao nhiéu sd chén vira duoc nhap vao.
Y twong:
Bai toan nay khong biét chinh x4c sb 1an lip nén ta khong thé dung vong lip FOR. Vi phai nhap
vao s6 nguyén N trudce, sau d6 méi kiém tra xem N=0? Do d6 ta nén dung vong lip REPEAT.
Program Nhapso;

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

Write('Nhap vao mot so nguyen N="); ReadIn(N);
If N MOD 2 = 0 Then dem:=dem+1;

Until N=0;

Writeln(‘Cac so chan duoc nhap vao la: ‘,dem);

ReadIn;
End.
Bai tap 3.7: Viét chuong trinh tinh s6 Pi véi d6 chinh xac Epsilon, biét:

Pi/4 = 1-1/3+1/5-1/7+...

Y twong:

Ta théy rﬁng, mau sd 14 cac sd 1é co qui luat: 2*i+1 véi i=1,...,n. Do d6 ta dung i lam bién chay.

Vi tinh s6 Pi v&i do chinh xac Epsilon nén khong biét trudc dugc cu thé sb lan lap, do d6 ta phai
dung vong 1ap WHILE hodac REPEAT. C6 nghia 1a phai lap cho tdi khi t=4/(2%i+1) .Epsilon thi
dung.
Uses Crt;
Const Epsilon=1E-4;
Var Pi,trreal;

i,s:Integer;
Begin

Pi:=4; i:=1; s:=-1;

t:=4/(2*i+1);

While t>Epsilon Do
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Begin
Pi:=Pi+s*t;
S:=-s; i:=i+1;
t:=4/(2*i+1);
End;
Writeln('So Pi =',Pi:0:4);
ReadIn;
End. ) ) ) )
Bai tap 3.8:Vict chuong trinh nhap vao so6 nguyén N. In ra man hinh tat ca cac udc so cia N.
Y twong:
Cho bién i chay tir 1 t&i N. Néu N MOD i=0 thi viét i ra man hinh.
Uses Crt;
Var N,i : Integer;
Begin
Clrscr;
Write('Nhap so nguyen N="); ReadIn(N);
Fori:=1To N Do
If N MOD i=0 Then Write(i:5);
ReadIn;
End.
Bai tap 3.9: Viét chuong trinh tim USCLN va BSCNN cua 2 sb a, b duoc nhap vao tir ban phim.
Y twéng:
- Tim USCLN: Lay s6 16n trir s6 nho cho dén khi a=b thi ding. Lac d6: USCLN=a.
- BSCNN(a,b) = a*b DIV USCLN(a,b).
Uses crt;
Var a,b,aa,bb:integer;
Begin
Write('Nhap a : "); Readln(a);
Write('Nhap b : *); Readln(b);
aa:=a; bb:=b;
While aa<>bb Do
Begin
If aa>bb Then aa:=aa-bb Else bb:=bb-aa;
End;
WriteIn((USCLN=",aa);
WriteIn((BSCNN=",a*b DIV aa);
ReadIn;
End.
Bai tap 3.10: Viét chwong trinh tim céc s6 ¢6 3 chit s6 abc sao cho: abc =a° +b® + ¢,
Y twéng:
Dung phuong phép vét can. Ta biét rang: a co thé co gid tri tir I-Vi a 14 s6 hang tram), b,c ¢6
thé c6 gia tri tir O-Ta s& ding 3 vong lap FOR 10ng nhau dé duyét qua tat ca cac truong hop cua
a,b,c.
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Ung v6i mdi bo abc, ta s& kiém tra: Néu 100.a+ 10.b + ¢ = a® +b® + ¢ thi in ra bo abe do6.
Uses crt;
Var a,b,c : Word;
Begin
Fora:=1To 9 Do
For b:=0 To 9 Do
For c:=0 To 9 Do
If (100*a + 10*b + c)=(a*a*a + b*b*b + c*c*c) Then Writeln(a,b,c);
ReadIn;
End.
Bai tap 3.11: Viét chuong trinh nhap vao s tu nhién N roi thong bao 1én man hinh s6 d6 co phai la
sd nguyén t6 hay khong.
Y twong:
N 1a s6 nguyén t6 néu N khéng co wdc sd nao tir 2 - div 2. Tu dinh nghia nay ta dua ra giai
thuat:
- Pém sb wdc s6 cua N tir 2 - div 2 Iuu vao bién d.
- Néu d=0 thi N 14 s6 nguyén t4.
Uses crt;
Var N,i,d : Word;
Begin
If N<2 Then WriteIn(N,” khong phai la so nguyen to’)
Else
Begin
{Dém sb woc sb}
d:=0;
Fori:=2 To N div 2 Do
If N MOD i=0 Then d:=d+1;
{Kiém tra}
If d=0 Then Writeln(N,’ la so nguyen to’)
Else Writeln(N,” khong phai la so nguyen to’);
End;
ReadIn;
End.
BAI TAP TU GIAI
Bai tap 3.12: Viét chuwong trinh giai phuong trinh bac hai: ax® + bx + ¢ = 0, a.
Goi y:
- Tinh Delta=b*b-4*a*c.
- Bién luan:
Delta<0: Phuong trinh v6 nghiém.
Delta=0: Phuong trinh ¢6 nghiém kép: x = -b/(2*a).
Delta>0: Phuong trinh c6 2 nghiém phan biét: x1, = (-b.QRT(DeIta))/(Z*a).
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Bai tép 3.13: Viét chuong trinh nhip vao tir ban phim: gio, phit, gidy. Cong thém mot sb gidy ciing
duoc nhap tir ban phim. Hay in ra két qua sau khi cong xong.
Goiy:
- Goi s6 gidy duoc cong thém 1a: ss. Gan gidy:=gidy-+ss.
- Néu giaylJo thi: phat:=phut + giay DIV 60 va giay:=giay MOD 60.
- Néu phl'lt.O thi: giom=gio + phat DIV 60 va phat:=phut MOD 60.
Bai tap 3.14: Viét chuong trinh tim Max, Min cua 4 s6:a, b, ¢, d.
Bai tap 3.15: Viét chuong trinh nhap vao ngay, thang, nim. May s& hién 1én ngay, thang, nim hom
Sau.
Goiy:
Bién luan theo thang. Gom thang thanh 3 nhom: thang c6 31 ngay (1,3,5,7,8,10,12), thang c6 30
ngay (4,6,9,11) va thang 2 (c6 28 hodc 29 ngay tuy theo nam nhuan).
Dung Iénh lya chon:
CASE thang OF
1,3,5,7,8,10,12: ..........
4,6,9,11: ..o
20 e
END;
Bai tap 3.16: Viét chuong trinh in ra man hinh cac gia tri ciia bang ma ASCII tir 0-5.
Goiy:.
Cho bién i chay tir O 5. 1n ra man hinh i va CHR).

Bai tip 3.17: Viét chuong trinh in ra man hinh cac sd nguyén tir 1 dén 100 sao cho ctr 10 sb thi
xudng dong.
Goiy:.
Cho bién i chay tr 1 0. In ra man hinh i va kiém tra: néu i MOD 10=0 thi WRITELN.
Bai tap 3.18: Viét chuong trinh in ra man hinh bang citu chuong.
Goiy:.
Dung 2 vong lip FOR 16ng nhau: i 1a sb bang citu chuong (2...9), j 14 s thir tu trong timg bang
ctru chuong (1...10).
For i:=2 To 9 Do
For j:==1 To 10 Do Writeln(i,’x’,j,’=’,1*});
Bai tap 3.19: Viét chuong trinh tinh cac tong sau:
SO=nl=1*2*..*n  {n giai thira}
S1=1+1/2+..+1n
S2=1+1/21+ ...+ 1n!
S3=1+x+x2/2! +x3/3! + ... + xn/n!
S4=1-x+x2/2!-x3/3! + ... + (-1)"X"/n!
S5 =1 + sin(x) + sin?(x) + ... + sin"(x).
Bai tap 3.20: Viét chuong trinh dé tim 10 giai cho bai toan sau:
Trong gid vira tho vira ga,
Mot trim cai cang bon ba cai dau.
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Hoi c6 may ga may tho?

Bai tip 3.21: Viét chuong trinh nhip vao mot sé nguyén dwong. Hay théng bao 1én man hinh sé d6
c¢6 bao nhiéu chir s6 va tong cac chir sé cua s6 do.
Goiy:

Dung vong lip WHILE. Trong khi N>0 thi: ldy ra chir s6 cudi ciing cua N dé tinh bang phép toan
MOD 10, sau d6 bo bét di chit s6 cudi cung cia N bang phép toan DIV 10.

Bai tap 3.22: Viét chuwong trinh in ra man hinh tit ca cac s6 nguyén té tir 2 dén N. Véi N dugc nhap
tr ban phim.

Bai tap 3.23: Viét chuong trinh phan tich mot s ra thira s6 nguyén t6. Vi du: N=100 s& in ra man
hinh:

Bai tap 3.24: Viét chuong trinh in ra cic sd nguyén tir 1 dén N? theo hinh xoén dc voi N duoc nhap
vao tur ban phim. Vi dy, voi N=5 ta co:
1 2 3 4
16 17 18 19
15 24 25 20
14 23 22 21
13 12 11 10

© 00 N O O1
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Chuong 4
CHUONG TRINH CON: THU TUC VA HAM
I. KHAI NIEM VE CHUONG TRIiNH CON
Chuong trinh con (CTC) la mdt doan chuong trinh thyc hi€n tron ven hay mot chirc nang nao do.
Trong Turbo Pascal, c6 2 dang CTC:
. Thi tuc (PROCEDURE): Dung dé thyc hién mot hay nhiéu nhiém vu nao do.
. Ham (FUNCTION): Tra vé mdt gia tri nao d6 (co kiéu vo hudng, kiéu string hoic kiéu con
tr6). Ham co thé sir dung trong cac biéu thic.
Ngoai ra, trong Pascal con cho phép cac CTC 16ng vio nhau.
II. CAU TRUC CHUNG CUA MQT CHUONG TRINH CO SU DUNG CTC
PROGRAM Tén _chuong_trinh;
USES CRT;
CONST ............ ;

VAR ;
PROCEDURE THUTUC[(C4c tham sd)];
[Khai bao Const, Type, Var]
BEGIN
END;
FUNCTION HAM]J(Céc tham s6)]:<Kiéu dir liéu>;
[Khai bao Const, Type, Var]
BEGIN
HAM:=<Gia tri>;
END;

BEGIN {Chuong trinh chinh}

A= HAMI(...)I;
END.
Chad y: Trong qua trinh xay dung CTC, khi nao thi nén dung tht tuc/ham?
Dung ham Dung thi tuc

- K&t qua cua bai toan tra vé 1 gid tri duy
nhit (kiéu v6 hwong, kiéu string hodc kiéu
con tro).
- Loi goi CTC can nam trong cac biéu thirc
tinh toan.

- Két qua cua bai toan khéng trd vé gid tri
nao hoic tra vé mhiéu gid tri hoic trd vé
kiéu dir liéu co céu tric (Array, Record,
File).

- Loi goi CTC khong nam trong cac biéu thirc
tinh toan.

Vidu 1: Viét CTC @é tinh n! = 1.2...n.

Y twéng: Vi bai toan nay tra vé 1 gia tri duy nhét nén ta ding ham.

Function GiaiThua(n:Word):Word,;
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Var P, i:Word;

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

End;

Vidu 2: Viét chuong trinh con dé tim diém ddi xtng cta diém (x,y) qua goc toa do.
Y twéng: Vibai toan ndy tra vé toa do diém d6i xtng (xx,yy) gdm 2 gid tri nén ta dung thu tuc.
Procedure DoiXung(x,y:Integer; Var xx,yy:Integer);

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

End;

CHU Y: Trong 2 vi dy trén:
. n, X, y duoc goi la tham tri (khong co tir khoa var dirng trudc) vi sau khi ra khoi CTC gia tri
ctia n6 khong bj thay doi.
. XX, Yy duoc goi la tham bién (c6 tir khéa var ditng trueée) vi sau khi ra khoi CTC gia tri cta
né bj thay doi.
III. BIEN TOAN CUC VA BIEN PIA PHUONG
. Bién toan cuc: 14 cac bién dugc khai bao trong chuong trinh chinh. Cac bién nay c6 tac dung
¢ moi noi trong toan by chuong trinh.
. Bién dia phwong: la cic bién dugc khai bao trong cac CTC. Cac bién nay chi co tac dung
trong pham vi CTC d6 ma thoi.
Chu §: Trong mot CTC, néu bién toan cuc tring tén véi bién dia phwong thi bién dia phuong dugc
uu tién hon.
Vi du:
Program KhaoSatBien;
Var a,b: Integer; {bién toan cuc}
Procedure ThuBien;
Var a: Integer; {bién dia phwong}
Begin
a:=10;
Writeln(‘A=",a,’B=",b);
End,;
Begin
a:=50;
b:=200;
ThuBien; {A=10 B=200}
Writeln(‘A=",a,’B=",b); {A=50 B=200}
End.
IV. DE QUI
4.1. Khai niém dé qui
Trong mét chuong trinh, mot CTC ¢o thé goi mot CTC khac vao 1am viéc. Néu nhu CTC d6 goi
lai chinh no thi goi la sy d¢ qui.
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4.2. Phwong phap thiét ké giai thuit dé qui
. Tham s hoa bai toan
. Tim truong hop suy bién.
. Phan tich cic trudng hop chung (dwa vé cac bai toan cung loai nhung nhé hon).
Vidu: Viét ham dé qui dé tinh n! = 1.2..n.
. Tham s6 héa: n! = Factorial(n);
B Factorial(0) = 1 (trudng hop suy bién)
. Factorial(n) = n*Factorial(n-1)  (trwong hop chung)
Function Factorial(N:integer):Longint;
Begin
If N=0 Then Factorial:=1
Else Factorial:=N*factorial(N-1); {1&i goi dé qui}
End;
4.3. Gidi thuat quay lui
Bai toan:
Hay xay dung cac bd gia tri gdm n thanh phan (x1,...,X,) tir mdt tap hiru han cho trude sao cho cac

bd d6 thoa méin yéu cau B cho trudce nao do.
Phwong phap chung

Gia str di xac dinh duoc k-1 phan tir dau tién cua diy: x1,...,X1. Ta can xac dinh phan tir thir k.
Phan tir nay duoc xac dinh theo cach sau:

- Gid su Ty: tap tat ca céc gia tri ma phr:?m tlr x c6 thé nhan duoc. Vi tap Tk htru han nén ta cé thé
dit ny 14 s6 phan tir cua Ty theo mot th ty ndo do, tic 14 ta co thé thanh 1ap mot anh xa 1-1 tir tap Ty
1én tap {1, 2, ..., nk}.

- Xét j.., 2, ..., Nk}. Ta noi rang j chdp nhdn dwoc’ néu ta co thé bd sung phan tir thir j trong
Tk voi tu cach 13 phan tir x, VAo trong day Xi,...,X1 dé duoc diy xa,...,Xk.

- Néu k=n: Bo (X1,...,Xk) thoa man yéu cau B, do do bd nay duoc thu nhan.

- Néu k<n: Ta thuc hién tiép qud trinh trén, tirc 1a phai bo sung tiép cic phan tir xx+1 VA0 day
X1yeeey Xk

Sau day la thu tuc dé qui cho giai thuat quay lui:

Procedure THU(k:Integer);
Var j:Integer;
Begin
For j:=1 To nx Do
If <j chdp nhan duwgc> Then
Begin
<Xac dinh x, theo j>;
If k=n Then <Ghi nhan mét bd gia tri>
Else THU(k+1); {Quay lui}
End;
End;
Vi du: Liét ké cac day nhi phan c6 do dai n.
Program DayNhiPhan;
Var b:Array[1..20] Of 0..1; {DA&y nhij phan cé d6 dai téi da 1a 20}
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n:Byte;
Procedure InKetQua,
Var i:Byte;
Begin
Fori:=1 To n Do Write(b[i]);
Writeln;
End;
Procedure THU(k:Byte);
Var j:Byte;
Begin
Forj:=0 To 1 Do {Tap gia tri cGia day nhj phan}
Begin
b[k]:=J;

If k=n Then InKetQua
Else THU(k+1); {Quay lui}
End;
End;
Begin
Write(‘n = *); ReadIn(n);
THU(1);
ReadIn;
End.
V. TAO THU VIEN (UNIT)
5.1. Céu tric ciia mot Unit
UNIT <Tén Unit>; {phai trung vé&i tén file}
INTERFACE

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

Procedure <Tén tha tuc>[(Cac tham sb)];

Function <Tén ham>[(Cac tham s6)]:<Kiéu ham>;
IMPLEMENTATION

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

[Cac khai bao]

Begin

Function <Tén ham>[(Cac tham s6)]:<Kiéu ham>;
[Céac khai bao]
Begin
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Chay:
. Tén cua Unit phai trung voi tén file.
. Chi ¢6 nhitng chuong trinh con dugc khai bio & phan INTERFACE méi sir dung dugc & céc
chuong trinh khéc.
B Cic thi tuc va ham duoc khai bao ¢ phin INTERFACE thi bit budc phai ¢6 trong phin
IMPLEMENTATION.
5.2. Vi du minh hoa
Tao Unit MYTOOL luu ¢ file MYTOOL.PAS.
UNIT MYTOOL,;
INTERFACE
USES CRT;
VAR m:Integer,
Procedure WriteXY(x,y:Integer; St:String);
Function UCLN(a,b:Integer):Integer;
Function NGUYENTO(n:Word):Word;
IMPLEMENTATION
Procedure WriteXY(x,y:Integer; St:String);
Var i:Byte;
Begin
Gotoxy(x,y); Write(St);
End;
Function UCLN(a,b:Integer):Integer;
Begin
While a<>b Do
Begin
If a>b Then a:=a-b Else b:=b-a;
End;
UCLN:=a;
End;
Function NGUYENTO(n:Word):Boolean,;
Var d,i:Word,;
Begin
d:=0;
Fori:=2 Ton DIV 2 Do
If n MOD i=0 Then d:=d+1;
NGUYENTO:=d=0;
End;
END.
Bay gio, ta c6 thé viét mot chuong trinh ¢6 sir dung Unit MYTOOL.
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Uses Crt, MyTool;
Var a,b:Integer;
Begin
CLRSCR,;
Write(10,5CHUONG TRINH MINH HOA');
Write(‘Nhap a = ); Readln(a);
Write(‘Nhap b = ); ReadIn(b);
Writeln(‘UCLN cua ‘,a,’ va ‘,b,” 1a:’,UCLN(a,b));
Write(‘Nhap m = ‘); Readln(m);
If NGUYENTO(m) Then
Writeln(m,” la so nguyen to!’)
Else
Writeln(m,” khong phai la so nguyen to!’)
ReadIn;
End.
BAI TAP MAU
Baitap 4.1: Viét ham tim Max cua 2 sb thuc X,y.

Var a,b:Real,
Function Max(x,y:Real):Real;
Begin
If x>y Then Max:=x Else Max:=y;
End;
Begin
Write(‘Nhap a=’); ReadIn(a);
Write(‘Nhap b="); ReadIn(b);
Writeln(‘So lon nhat trong 2 so la: ‘, Max(a,b));
ReadIn;
End.
Bai tap 4.2: Viét ham LOWCASE( c:char):char; dé déi chit cai hoa ¢ thanh chir thuong.
Y twong:
Trong bang ma ASCII, s thtr tu ctia chit cai hoa nho hon s thir tu cta chit cai thuong 1a 32. Vi
vay ta c6 thé dung 2 ham CHR va ORD d¢ chuyén doi.

Uses crt;

Var ch:Char;

Function LOWCASE(c:Char):Char;

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

End;

Begin
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Write(‘Nhap ky tu ch="); ReadIn(ch);
Writeln(‘Ky tu hoa la: *, LOWCASE(ch));
ReadIn;
End.
Bai tap 4.3: Viét thu tuc dé hoan ddi hai gia tri x,y cho nhau.

Var a,b:Real;
Function Swap(Var x,y:Real);
Var Tam:Real;
Begin
Tam:=x; x:=y; y:=Tam;
End;
Begin
Write(‘Nhap a=’); ReadIn(a);
Write(‘Nhap b="); ReadIn(b);
Swap(a,b);
Writeln(‘Cac so sau khi hoan doi: a=‘, a:0:2,’ b=",b:0:2);
ReadIn;
End.
Bai tap 4.4: Viét ham XMU(x:Real;n:Byte):Real; dé tinh gia tri x".

Var x:Real;
n:Byte;
Function XMU(x:Real;n:Byte):Real;
Var i:Byte; S:Rea,;
Begin
S:=1,;
Fori:=1 To n Do S:=S*x;
XMU:=S;
End;
Begin
Write(‘Nhap x=’); ReadIn(x);
Write(‘Nhap n=’); ReadIn(n);
Writeln(x mu n =, XMU(x,n):0:2);
ReadIn;
End.
Bai tap 4.5: Viét thu tuc KHUNG(x1,yl1,x2,y2:Integer); dé vé mot khung hinh chit nhét c6 dinh trén
b§n trai la (x1,y1) va dinh dudi bén phai 1a (x2,y2).
Y twong:
Dung cac ky tu mé rong trong bang ma ASCII:.¢179), -196), l#218), l#192), l#191),

P21
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Uses crt;
Procedure Khung(x1,y1,x2,y2:Integer);
Var i,j:Integer;
Begin
Gotoxy(x1,y1); Write(#218); {V& |}
Gotoxy(x1,y2); Write(#192); {V& |}
{Vé 2 vién ngang cla khung}
Fori:=x1+1 To x2-1 do
Begin
Gotoxy(i,y1); Write(#196);
Gotoxy(i,y2); Write(#196);
End;
Gotoxy(x2,y1); Write(#191); {Vé .l
Gotoxy(x2,y2); Write(#217); {Vé
{Vvé 2 vién doc clia khung}
For j;=y1+1 To y2-1 do
Begin
Gotoxy(x1,j); Write(#179);
Gotoxy(x2,j); Write(#179);
End;
End;
Begin
Clrscr;
Khung(10,5,40,20);
ReadIn;
End.

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

Uses crt;
Var n:Integer,
Procedure PHANTICH(n:Integer);
Var i:Integer;
Begin
i:=2;
While n<>1 Do
Begin
While n MOD i=0 Do
Begin
Writeln(n:5,'[',i:2);
n:=n Div i;
End;
i:=i+1;
End;
Writeln(n:5,'[");
End;
Begin
Write('Nhap n="); ReadIn(n);
PHANTICH(n);
Readin;
End.

29



Gido trinh bai tdp Pascal

Lé Cuong

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

Bai tap 4.8: Viét cac ham dé quy dé tinh:
S1=142 +3+......4n;
S, = 1+1/2 + ...+ 1/n;
S3=1-1/2 +.....+ (-1)™* 1/n
Sy=1+sin(x) +sin*(x) + .....+sin" (X)

Bai tap 4.9: Viét ham dé quy dé tinh C¥, biét :
Cnn =1, COn =1, CI(n = CI(-1n-1 + Ckn-l-

Bai tdp 4.10: Cho m, n nguyén duong . Lap ham d¢ quy tinh:

n. , m
A(m,n) = A(m.,l) , n.)
mill Am D) . DD

Bai tap 4.11: Lap ham dé qui dé tinh diy Fibonaci:

F) = 1, nIHIBE
@ )] G .

Bai tap 4.12: Viét ham dé qui tim USCLN cua 2 sb.

Bai tap 4.13: Viét thu tuc dé in ra man hinh s6 dao nguoc ctia mot sé nguyén cho trude theo 2 cach:

dé qui va khong d¢ qui.

Bai tap 4.14: Viét chuong trinh in ra man hinh cac hoan vi cua n s6 nguyén dau tién.

Bai tap 4.15: Xay dung mot Unit SOHOC.PAS chtra cac thu tuc va ham thuc hién cac chic nang

Ssau:
- Giai phuong trinh bic nhat.
- Gidi phuong trinh bdc hai.
- Tim Max/Min cta 2 s6 a,b.
- Tim USCLN va BSCNN cua 2 s6 nguyén a,b.

- Kiém tra s6 nguyén duong n c6 phai Ia s6 nguyén t6 hay khong?
- Kiém tra s6 nguyén duong n c6 phai Ia sb hoan thién hay khong?

- P6i mot s6 nguyén duong n sang dang nhi phan.

- In ra man hinh bang cttu chuong tir 2 -

Sau d6, tu viét cac chuong trinh c6 sir dung Unit SOHOC wvira duoc xdy dung & trén.
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Chuong 5
DU LIEU KIEU MANG (ARRAY)
I. KHAI BAO MANG
Cu phap:
TYPE <Kiéu mang>= ARRAY [chi s6] OF <Kiéu dir li¢u>;
VAR  <Bién miang>:<Kiéu mang>;
hoic khai béo truc tiép:
VAR  <Bién miang>: ARRAY [chi s6] OF <Kiéu dir li¢u>;
Vidu:
TYPE Mangnguyen = Array[1..100] of Integer;
Matrix = Array[1..10,1..10] of Integer;
MangKytu = Array[Byte] of Char;
VAR  A: Mangnguyen;
M: Matrix;
C: MangKytu,
hodc:
VAR  A: Array[1..100] of Integer;
C: Array[Byte] of Char;
II. XUAT NHAP TREN DU LIEU KIEU MANG

- Bé truy cap dén phan tir thtr k trong mang mot chidu A, ta sir dung ct phap: A[k].
- Bé truy cap dén phan ttr (i,j) trong mang hai chiéu M, ta st dung ct phap: M[j].

- C6 thé sir dung cac thu tuc READ(LN)/WRITE(LN) ddi véi cac phan tir cia bién kiéu mang.

BAI TAP MAU

Bai tap 5.1: Viét chuong trinh tim gia tri 16n nhit ciia mot mang chira cac s nguyén gdm N phan tir.

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

- Duyét qua cac phan ttr a[i], v6i i chay tir 2 t6i N: Néu a[i]>Max thi thay Max:=a[i];

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

Begin
Write(‘A[',i,']="); ReadIn(Al[i]);
End;
{Tim phan tt&r |&n nhéat}
Max:=A[1];

Fori:=2To N Do
If Max<A[i] Then Max:=A[i];
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{In k&t qua ra man hinh}

Writeln(‘Phan tu lon nhat cua mang: ’, Max);

ReadlIn;
End.

Bai tap 5.2: Viét chuong trinh tinh tong binh phuong cta cac s6 4m trong mét mang gom N phan tu.

Y twong:

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

Uses Crt;

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

Var A:Mang;
N.,i,S:Integer;
Begin
{Nh&p mang}
Write(‘Nhap N=’); ReadIn(N);
Fori:=1 To N Do
Begin

Write(‘A[',i,"1="); ReadIn(A[i]);

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

Bai tap 5.3: Viét chuwong trinh nhip vao mot mang gom N sb nguyén. Sip xép lai mang theo thir tu

tang dan va in két qua ra man hinh.
Y twong:

Cho bién i chay tir 1 dén N-1, dong thoi cho bién j chay tir i+1 dén N: Néu A[i]>A[j] thi d6i chd

Alil, Al
Uses Crt;

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

Var A:Mang;
N.,i,j,Tam:Integer;
Begin
{Nhap mang}
Write(‘Nhap N="); ReadIn(N);
Fori:=1 To N Do
Begin

Write(‘A[',i,']="); ReadIn(A[i]);

End;
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{Sap xép}
Fori:=1To N-1 Do
For j:=i+1 To N Do
If A[i]>A[j] Then
Begin
Tam:=A[i]; Ali]:=A[j]; A[j:=Tam;
End;
{In két qua ra man hinh}
Writeln(‘Ket qua sau khi sap xep:’);
For i:=1 To N Do Write(A[i]:5);
ReadIn;
End.
Bai tap 5.4: Viét chuong trinh nhip vio mdot mang A gdom N sd nguyén va nhip thém vao mot sb
nguyén X. Hiy kiém tra xem phan tir X c¢6 trong mang A hay khong?
Y twong:
Dung thuat toan tim kiém tudn tu. So sanh x voi ting phan tir cia mang A. Thuét toan dimg lai
khi x=A[i] hogc i>N.
Néu x=A[i] thi vi tri can tim 14 i, nguoc lai thi két qua tim 1 0 (khong tim thiy).
Uses Crt;
Type Mang = ARRAY[1..50] Of Integer;
Var A:Mang;
N.,i,x:Integer;
Function TimKiem(x, N: Integer; A:Mang):Integer;
Var i:Integer;
Begin
[:=1;
While (I <= N) and (X<>A][l]) do I:=I+1;
If | <= N Then Timkiem:=I Else Timkiem:=0;
End;
Begin
{Nhap mang}
Write(‘Nhap N="); ReadIn(N);
Fori:=1 To N Do
Begin
Write(‘A[',i,']="); ReadIn(Al[i]);
End;
Write(‘Nhap X="); ReadIn(x);
{Két qua tim kiém}
If TimKiem(X,N,A)<>0 Then
Writeln(‘Vi tri cua X trong mang la:’, TimKiem(X,N,A))
Else Writeln(‘X khong co trong mang.’);
Readin;
End.
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Bai tp 5.5: Gia st mang A dd duoc sip xép theo thir tu ting dan. Viét ham dé kiém tra xem phan tir
X c6 trong mang A hay khong?
Y twong:

So sanh x véi phan tir & gitra mang A[giua]. Néu x=A[giua] thi dirng (vi tri can tim 13 chi s cta
phan tir giita cia mang). Nguoc lai, néu x>A[giua] thi tim ¢ doan sau cta mang [giua+1,cuoi],
nguoc lai thi tim & doan dau ctia mang [dau,giua-1].

Sau day la ham cai dat cho thuat toan nay:
Function TimKiemNhiPhan(X, N: Integer; A: Mang):Integer;
Var dau,cuoi,giua:integer;
Found:Boolean;
Begin

dau:=1; {diém mut trai ctia khoang tim kiém}

cuoi:=N; {diém mut phai ctia khoang tim kiém}

Found:=False; {chwa tim thay}

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

Begin
giua:=(dau + cuoi) Div 2;
If X = A[giua] Then Found:=True {d4 tim thay}
Else
If X > A[giua] Then dau:=giua+1
Else cuoi:=giua-1,

End;
If Found Then TimKiemNhiPhan:= giua Else TimKiemNhiPhan:=0;
End;
Bai tap 5.6: Viét chuong trinh tim ma tran chuyén vi cila ma tran A.
Y twong:

Dung mang 2 chiéu dé Iuu trit ma tran. Goi B 1a ma tran chuyén vicua ma tran A, ta co: Bjj = Aji.
Uses Crt;
Type Mang = ARRAY[1..10,1..10] Of Integer;
Var A,B:Mang;
m,n,i,j:Integer;
Begin
{Nhap ma tran}
Write(‘Nhap s dong m="); ReadIn(m);
Write(‘Nhap sb c6t n="); ReadIn(n);
Fori:=1 To m Do
For j:;=1 To n Do
Begin
Write(‘A[',i,j,’]1="); ReadIn(Ali,j]);
End;
{Tim ma tran chuyén vij}
Fori:=1 To m Do
For ;=1 Ton Do BJi,j:=Alji];
{In ma tran chuyén vi ra man hinh}
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Fori:=1 TomDo
Begin
For ;=1 Ton Do Write(Bl[i,j]:5);
Writeln;
End;
ReadIn;
End.
Bai tip 5.7: Cho mdt mang 2 chiéu A cap mxn gdm céac s6 nguyén va mot s nguyén x. Viét chuong
trinh thuc hién cac cong viéc sau:
a/ Pém s6 1an xuét hién ctia x trong A va vj tri cia ching.
b/ Tinh tong cac phan tir 16n nhét ciia mdi dong.
Uses Crt;
Type Mang = ARRAY[1..10,1..10] Of Integer;
Var A:Mang;
m,n,i,j,x,dem,S,max:Integer;
Begin
{Nhé&p ma tran}
Write(‘Nhap sd dong m="); ReadIn(m);
Write(‘Nhap sb ¢cot n="); ReadIn(n);
Fori:=1 To m Do
For j:=1 To n Do
Begin
Write(‘A[',i,j,'1="); ReadIn(A[i,j]);
End;
{Nhap x}
Write(‘Nhap x=); ReadIn(x);
{Dém sb 1an xuét hién cla x va vi tri ctia x}
dem:=0;
Writeln(‘Vi tri cua x trong mang A: );
Fori:=1 To m Do
For j:;=1 To n Do
If x=A[i,j] Then

Begin
Write(i,j,” ; );
dem:=dem+1;
End;

Writeln(‘So lan xuat hien cua x trong mang A la: ‘,dem);
{Tinh tbng cac phan t& I&n nhat cia mbi dong}
S:=0;
Fori:=1 To m Do {duyét qua tirng dong}
Begin
{Tim phan t& I&n nh4t cha dong thi i}
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Max:=A[i,1];

Forj;==2 Ton Do {duyét ttrng phan t&r ctia dong thi i}

If max<Al[i,J]] Then max:=Al[i,j];
{Céng max vao bién S}
S:=S+max;

End;

Writeln(“Tong cac phan tu lon nhat cua moi dong la: *,S);

ReadlIn;
End.

Bai tap 5.8: Giai phuong trinh bang phuong phap chia nhi phan.

Y twong:

Gia sir can tim nghiém cta phuong trinh f{x)=0 trén doan [a,b] véi y=f(x) dong bién va don tri

trén doan [a,b]. Ta giai nhu sau:

Goi m 14 trung diém cua doan [a,b]. Néu fim)*f(a)<0 thi giéi han doan tim nghiém thanh [a,m].
Tuong tu dbi véi doan [m,b]. Qua trinh nay ldp lai cho dén khi fim)<J|1trc nay ta c6 1 nghiém gin

ding 1a m.

Gia st f(x) 1a mét da thuc: f(x) = ap + ajx + ax + ...+ ax" Luc nay, ta co thé dung mang mot

chiéu dé Iuu trit cac hé sb aj cua da thirc.
Uses Crt;
Type HESO=Array[0..20] Of Real;
Var a:HESO;

n:Byte;

Min,Max,epsilon:Real;

Procedure NhapDaThuc;
Var i:Byte;
Begin

Write('Bac cua da thuc: n="); ReadIn(n);

Writeln('Nhap cac he so cua da thuc:");

Fori:=0 To n Do

Begin

Write(‘a[',i,']="); ReadIn(ali]);

End;

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

Write(‘a="); ReadIn(Min);

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

Write('"Nhap sai so cua phuong trinh: '); ReadIn(epsilon);
End;
{Tinh gia tri cta da thirc}
Function f(x:Real):Real;
Var S,tam:Real;

i:Byte;
Begin
S:=a[0]; tam:=1,
Fori:=1Ton Do
Begin
tam:=tam*x;
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S:=S+ali]*tam;
End;
f.=S;
End;

Procedure TimNghiem(Min,Max:real);

Var m:Real;

Begin

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

End;

Begin

NhapDaThuc;

TimNghiem(Min,Max);

ReadIn;

End.

Bai tap 5.9: Viét chuong trinh nhap vao sé tu nhién N (N 18), sau d6 dién cac sb tir 1 dén n’ vao
trong mot bang vudng sao cho tong cac hang ngang, hang doc va 2 dudng chéo déu bang nhau (bang
nay duoc goi la Ma phuong).

Vidu: V&i N=3 va N=5taco

Béc
21716 3]16] 9 [22]15
951 20| 8 [21|14] 7
4138 Tay | 7 | 2513 mqg Poéng

24112 | 5 |118| 6
11| 4 | 17|10 23
Nam

Phuong phap:.
Xudt phat tir 6 bén phai ciia 6 nam giita. i theo hwdng déong bic dé dién cacsd 1,2, ...
Khi dién s6, can chil y mot sb nguyén tic sau:
- Néu vuot ra phia ngoai bén phai cuia bang thi quay tré lai cot dau tién.
- Néu vuot ra phia ngoai bén trén ctia bang thi quay tré lai dong cudi cung.
- Néu sb da dién k chia hét cho N thi s6 tiép theo s& dugc viét trén cing mot hang véi k nhung
cach 1 6 vé phia bén phai.
Uses Crt;
Var A:Array[1..20,1..20] Of Word,;
n,i,j,k:Word;
Begin
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Write('Nhap N="); ReadIn(n);
Clrscr;

{Dinh vi & xu4t phat}

i=nDIV 2 +1;

j=nDIV 2 + 2;

{Dién cac sb k tv 1 dén n*n}
For k:=1 To n*n Do

Begin
AlLLjl:=k;
If Kk MOD n=0 Then j:=j+2
Else Begin
{Di theo hwéng déng bac}
=L =i
End;
If j>n Then j:=j MOD n;
If i=0 Then i:=n;
End;

{In két qua ra man hinh}
Fori:=1 Ton Do
Begin
For ;=1 To n Do write(a[i,j]:4);
Writeln;
End;
Readln;
End. r r 2
Bai tap 5.10: Viét chuong trinh nhap vao 2 mang s6 nguyén A, B dai di€n cho 2 tap hop (khong thé
c¢6 2 phan tir tring nhau trong mot tip hop). Trong qua trinh nhap, phai kiém tra: néu phan tir vira
nhap vao di co trong mang thi khong bd sung vao mang. In ra man hinh cac phan tir 1a giao ctia 2 tap
hop A, B.
Y twong:
Duyét qua tat ca cac phan tir ai-. Néu ai- thi viét a; ra man hinh.
Uses Crt;
Type Mang=ARRAY|[1..50] Of Integer;

Var A,B:Mang;
n,m:Byte;
Function KiemTra(x:Integer; n:Byte; A:Mang):Boolean;
Var i:Byte; Found:Boolean;
Begin
Found:=False;
ii=1;
While (i<=n) AND (not Found) Do
If x=A[i] Then Found:=True Else i:=i+1;
KiemTra:=Found;
End;
Procedure NhapMang(Var n:Byte; Var A:Mang);
Var ch:Char;
x:Integer,;
Begin
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n:=0;
Repeat
Write('x="); ReadIn(x);
If not KiemTra(x,n,A) Then
Begin
n:=n+1; A[n]:=x;
End;
Writeln('An ESC de ket thuc nhap!’);
ch:=Readkey;
Until ch=#27;
End;
Procedure GiaoAB(n:Byte; A:Mang;m:Byte; B:Mang);
Var i:Byte;
Begin
Fori:=1TonDo
If KiemTra(A[i],m,B) Then Write(A[i]:4);
End;
Begin
Clrscr;
Writeln("Nhap mang A: );
NhapMang(n,A);
Writeln("Nhap mang B: );
NhapMang(m,B);
Writeln('Giao cua 2 mang A&B la: );
GiaoAB(n,A,m,B);
ReadIn;
End.
Bai tap 5.11: Cho mdt mang s6 nguyén gdm n phan tir. Tim diy con gdbm m phan tir (m.) sao cho
day con nay c6 tong 16n nhét. (Ddy con 1a ddy cac phan tir lién tiép nhau trong mang).
Uses Crt;
Type Mang=ARRAY[1..50] Of Integer;
Var A:Mang;
n,m,i,j,k:Byte;
S,Max:Integer;
Begin
Write('So phan tu cua mang: n="); ReadIn(n);
Fori:=1 To n Do
Begin
Write('a[',i,']="); ReadIn(ali]);
End;
Write('Nhap so phan tu cua day con: m="); ReadIn(m);
k:=1; {Vi tri phan tlr dau tién cda day con}
{Gia s& m phan t& dau tién cta mang A la day con c6 téng I&n nhat}
Max:=0;
For i:=1 To m Do Max:=Max+A[i];
{Tim cac day con khac}
Fori:=2 To n-m+1 Do
Begin
{Tinh téng cla day con thi i}
S:=0;
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For j:=i To i+m-1 Do S:=S+A[j]; .
If S>SMax Then {Néu day con tim dwgc co tong I&n hon day con trwéc}

Begin
Max:=S; {Thay tbng m&i}
k:=i;  {Thay vi tri diu tién cta day con mé&i}
End;
End;

Writeln('Day con co tong lon nhat la:’);
For i:=k To k+m-1 Do Write(A[i]:5);
Readln;
End.
Bai tap 5.12: Viét chuong trinh in ra man hinh tam giac Pascal. Vi du, v6i n=4 s& in ra hinh sau:

1

T
A WN R
o W kK

1
4 1
Y twong:
Tam gidc Pascal dugc tao ra theo qui luat sau:
+ Mbi dong déu bat dau va két thac boi so 1.
+ Phan tir thit j & dong k nhan dugc bang cach cong 2 phan tir thir j-1 va j & dong thir k-1.
Uses Cirt;
Var Dong:Array[0..20] Of Byte;
n,i,j:Byte;
Begin
Write('n="); ReadIn(n);
Clrscr;
Dong[0]:=1;
Writeln(Dong[0]:4);

{Khoi tao gia tri cua dong}
For i:=1 To n Do Dong]i]:=0;
{Voi moi dong i}
Fori:=1 To n Do
Begin
For j:=i DownTo 1 Do
Begin
Dongl[j]:=Dong]j-1]+Donglj];
Write(Dong([j]:4);
End;
Writeln(Dong][i]:4);
End;
ReadIn;
End.
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BAI TAP TU GIAI
Bai tip 5.13: Nhap vao mdt mang cac sb nguyén.

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

b/ Nhap vao mdt sd nguyén tir ban phim. Chén sé d6 vao mang sao cho mang van cé thir tu giam
dan. (khong dugc xép lai mang)
Goiy:

- Tim vj tri cn chén: i.

- Pay cac phan tir tir vi tri i t&i n sang phai 1 vi tri.

- Gan: A[i]=x;
Bai tap 5.14: Cho 2 mang s6 nguyén: Mang A c6 m phan tir, mang B c6 n phan tu.

a/ Sap xép lai cac mang d6 theo thi tu giam dan.

b/ Tron 2 mang d6 lai thanh mang C sao cho mang C van c6 thir ty giam dan (Khong dugc xép lai
mang C).
Goiy:

- Dung 2 chi s6 i,j dé duyét qua cac phan tir ctia 2 mang A, B va k 13 chi s6 cho mang C.

- Trong khi (i<=m) va (j<=n) thi:

{Tirc 1a khi dong thoi ca 2 diy A, B déu chua duyét hét}
+ Néu A[i]>B[j] thi: C[k]:=A[i]; i:=i+1;
+ Nguoc lai: C[k]:=BJ[j]; j:=5+1;
- Néu day nao hét trude thi dem phan con lai ciia dy kia bd sung vao cudi diy C.

Bai tap 5.15: Viét chuong trinh tinh tong va tich 2 ma trdn vudng A, B cép n.
Goiy:.
Cong thure tinh téng 2 ma tran: Cj; = Ajj + Bjj
Cong thtre tinh tich 2 ma tran: Cj; = ' * B,
Bai tap 5.16: Viét chuong trinh nhap vao 2 diy sb nguyén (a), va (b)m, m. Kiém tra xem diy {b}

c6 phai la day con cua day {a} khong?

Bai tap 5.17: Viét chuong trinh nhap vao mot dy sd nguyén aj, ay, ..., &,. Tim trong diy {a} mot diy
con tang dan dai nhét (c6 sd phan tir 16n nhat) va in ra man hinh diy con dé.

Bai tap 5.18: Cho mang 2 chiéu A cip mxn. Viét chuong trinh sap xép lai mang A theo yéu cau sau:
a/ Cac phan tir trén mdi dong duoc sip xép theo thir ty giam dan.
b/ Cac dong duoc sap xép lai theo thir tu ting dan cua tong cac phan tir trén mdi dong.
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Chuong 6
XAU KY TU (STRING)
I. KHAI BAO KIEU STRING
TYPE TénKiéu=STRING[Max];
VAR  Tén bién : TénKiéu;
hoic khai bao bién truc tiép:
VAR  Tén bién : STRING[Max];
Trong d6 Max 1a s6 ky tu tdi da co thé chira trong chudi (Max .),255]). Néu khong c6 khai bao
[Max] thi s6 ky tu ma mic dinh trong chudi 1a 255.
Vidu:
Type Hoten = String[30];
St80 = String[80];
Var Name : Hoten;
Line : St80;
St : String; {St co toi da 1a 255 ky tu}
II. TRUY XUAT DU LIEU KIEU STRING
- C6 thé su dung céc thu tuc Xuét nhdp Write, Writeln, Readln dé truy xuét cac bién kiéu String.
- Bé truy xuét dén ky tu thir k cua xau ky tu, ta sir dung ct phap sau: Ténbién[K].
III. CAC PHEP TOAN TREN XAU KY TU
3.1. Phép ndi xau: +
3.2. Cac phép toan quan hé: =, <, <, <=, >, >=,
ChU y: Cdc phép todn quan hé dwoc so sanh theo thi t tir dién.
IV. CAC THU TUC VA HAM VE XAUKY TU
4.1. Ham lay chiéu dai caa xay ky tw
LENGTH(St : String):Integer;
4.2. Ham COPY (St : String; Pos, Num: Byte): String;
Léy ra mot xau con tu trong xau St c6 do dai Num ky tu bét dau tir vi tri Pos .
4.3. Ham POS(SubSt, St :String):Byte;
Kiém tra xau con SubSt c6 ndm trong xau St hay khong? Néu xau SubSt ndm trong xau St thi ham
tra vé vi tri dau tién ctia xau con SubSt trong xau St, nguoc lai ham tra vé gia tri 0.
4.4. Thu tuc DELETE(Var St:String; Pos, Num: Byte);
Xoa trong xau St Num ky tu bat dau tir vi tri Pos.
4.5. Thu tuc INSERT(SubSt: String; Var St: String; Pos: Byte);
Chén xau SubSt vao xau St bat dau tai vi tri Pos.
4.6. Thu tuc STR(Num; Var St:String);
Déi s6 nguyén hay thyc Num thanh dang xau ky tu, két qua luu vao bién St.
4.7. Thu tuc VAL(St:String; Var Num; Var Code: Integer);
D6i xau sO St thanh s6 va gan két qua luu vao bién Num. Néu viéc chuyén doi thanh cong thi bién
Code c6 gia tri 1a 0, ngugc lai bién Code co gid tri khac 0 (vi tri cua 101).
BAI TAP MAU
Bai tap 6.1: Viét chuong trinh nhap vao mdt xau ky tu tir ban phim. D6i xau ky tu d6 sang chir in hoa
roi in két qua ra man hinh,
Vi du :Xau abcdAbcD s€ cho ra xau ABCDABCD.

Uses Crt;
Var St:String;
I:Byte;
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Begin
Write(‘Nhap xau St: ); ReadIn(St);
For i:=1 to length(St) do St[i]:=Upcase(St[i]);
Write(‘Xau ket qua: ‘, St);
ReadIn;
End.
Bai tip 6.2: Viét chuong trinh nhap vao mdt xau ky tu tir ban phim. Doi xau ky tu d6 sang chir
thudng roi in két qua ra man hinh.
Vi du :Xau abCdAbcD sé€ cho ra xau abcdabed.
Uses Crt;
Var St:String;
i:Byte;
Begin
Write(‘Nhap xau St: ‘); ReadIn(St);
For i:=1 to length(St) do
If St[i] IN ['A’.."Z’'] Then St[i]:=CHR(ORD(St[i])+32);
Write(‘Xau ket qua: ‘, St);
ReadIn;
End.
Bai tap 6.3: Viét chuong trinh dém s6 ky tu chit s6 trong mot xau ky tu dwoc nhap vao tir ban phim.
Uses Crt;
Var St:String;
I,d:Byte;
Begin
Write(‘Nhap xau St: ‘); ReadIn(St);
For i:=1 to length(St) do
If St[i] IN [‘0°.."9'] Then d:=d+1;
Write(‘So Ky tu chu so trong xau: , d);
ReadIn;
End.
Bai tap 6.4: Viét chuong trinh nhip mdt xau tir ban phim. In ra xau d6 sau khi x6a hét cac ky tu tring
thira trong xau. (Ky tu tring thira 13 cac ky tu tring dau xdu, cudi xu va néu & giita xau co 2 ky tu
trang lién tiép nhau thi ¢6 1 ky tu tring thira).
Uses Crt;
Var St:String;
Procedure XoaTrangThua(Var St:String);
Begin
{X6a céac ky tw trdng & dau xau}
While St[1]=#32 Do Delete(St,1,1);
{Xda céac ky tw trang & cubi xau}
While St[Length(St)]=#32 Do Delete(St,Length(St),1);
{Xda céac ky tw trdng & gitra xau}
While POS(#32#32,St)<>0 Do Delete(St,POS(#32#32,St),1);
End;
Begin
Write(‘Nhap xau St: ‘); ReadIn(St);
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XoaTrangThua(St);
Write(‘Xau sau khi xoa cac ky tu trang thua: , St);
ReadIn;
End.
Bai tap 6.5: Viét chuong trinh liét ké cac tir cia mot xau ky tu dugc nhap vao tir ban phim, mdi tir
phai duoc viét trén mot dong.
Uses Crt;
Var St:String;
Procedure XoaTrangThua(Var St:String);
Begin
{X6a céac ky tw trdng & dau xau}
While St[1]=#32 Do Delete(St,1,1);
{X6a céac ky tw trdng & cubi xau}
While St[Length(St)]=#32 Do Delete(St,Length(St),1);
{X6a céac ky tw trdng & gilra xau}
While POS(#32#32,St)<>0 Do Delete(St,POS(#32#32,5St),1);
End;
Begin
Write(‘Nhap xau St: ‘); ReadIn(St);
XoaTrangThua(St);
St:=St+#32;
Writeln(‘Liet ke cac tu trong xau: ‘);
While POS(#32,St)<>0 Do
Begin
Writeln(Copy(St,1,POS(#32,St)));
Delete(St,1,POS(#32,St));
End;
ReadIn;
End.
Bai tap 6.6: Viét chuong trinh nhap vao mot xau ky tu tir ban phim. Tim xau dao nguoc cua xau d6
roi in két qua ra man hinh theo 2 cach: Dé qui va khong dé qui.
Y twong:
- Néu xau St ¢6 1 ky tu thi xau dao = St.
- Nguogc lai: Xau ddo = Ky tu cudi + Dé qui(Phﬁn con lai cua xau St).
Uses Crt;
Var St:String;
{Giai thuat khong dé qui}
Function XauDao(St:String):String;
Var S:String;
i:Byte;
Begin
S:=";
For i:=Length(St) DowTo 1 Do S:=S+St]i];
XauDao:=S;
End,;
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{Giai thuat dé qui}
Function DeQui(St:String):String;
Begin
If Length(St)<=1 Then DeQui:=St
Else DeQui:=St[Length(St)] + DeQui(Copy(St,1,Length(St)-1));
End;
Begin
Write(‘Nhap xau St: ‘); ReadIn(St);
Write(Xau dao nguoc: ‘, XauDao(St));
ReadlIn;
End.
Bai tap 6.7: Viét chuong trinh nhap vao mdt xau ky tu tir ban phim. Thong bao 1én man hinh cac chir
cai ¢ trong xau va sd luong ciia chung ( Khong phan biét chir hoa hay chit thuong).
Y twong:
- Ding mot mang dem véi chi s6 1a cac chit cai dé Iuu trit s6 lugng cua cac chit cai trong xau.
- Duyét qua tat ca cac ky tu ctia xau St: Néu ky tur d6 1a chir cai thi ting 6 bién mang dem[St[i]]
lén 1 don vi.
Uses Crt;
Var St:String;
dem: Array[‘'A’..’Z’] Of Byte;
i:Byte;
ch:Char;
Begin
Write(‘Nhap xau St: ‘); ReadIn(St);
{Kh&i tao mang}
For ch:="A’ To ‘Z’ Do dem[ch]:=0;
{Duyét xau}
For i:=1 To Length(St) Do
If Upcase(St[i]) IN ['A’..’Z’] Then Inc(dem[Upcase(St[i])]);
{Liét ké cac ky tw ra man hinh}
For ch:="A’ To ‘Z’ Do
If dem[ch]>0 Then Writeln(ch,’ : ’,dem([ch]);
ReadIn;
End.
Bai tap 6.8: Viét chuong trinh x6a céc ky tu chir ) trong mot xau ky tu dugc nhédp vao tir ban phim.
Uses Crt;
Var St:String;
{Ham POSNUM kiém tra xem trong xau St cé ky tw chi¥ sé6 hay khéng? Néu co6, ham tra vé
vi tri d4u tién cha ky tw chir sb, nguoc lai ham tra vé gia tri 0}
Function POSNUM(St:String):Byte;
Var OK:Boolean;
i:Byte;
Begin
OK:=False;
i:=1;
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While (i<=Length(St)) AND (Not OK) Do
If St[i] IN['0’.."9’] Then OK:=True
Else i:=i+1;
If OK Then POSNUM:=i Else POSNUM:=0;
End;
Begin
Write(‘Nhap xau St: ‘); ReadIn(St);

While POSNUM(St)<>0 Do Delete(St,POSNUM(St),1);

Write("Xau sau khi xoa: ‘,St);
ReadIn;
End.

Bai tap 6.9: Viét chuong trinh dé ma hod va giai ma mot xau ky tu bang cach dao nguoc cac bit cia

tung ky tu trong xau.
Uses crt;
Var st:string;
{Ham dao bit ky ty c}
Function DaoBit(c:char):char;
Var n,i,s,bitcuoi,Mask:byte;
Begin
{Poi ky tw sang s6}
n:=ORD(c);
{s: két qua dao bit, Mask: m&t na dung dé bat bit the i}
s:=0;
Mask:=128;
Fori:=1 To 8 Do {duyét qua 8 bit cia n}
Begin
{LA&y bit cudi cuing ca n: bit cwc phai}
bitcuoi:=n AND 1;
n:=n shr 1; {loai b bit cui ciing: n:=n DIV 2}
{Bat bit thtr i 1én: tir trdi sang phai}
if bitcuoi=1 then s:=s OR Mask;
Mask:=Mask shr 1; { Mask:= Mask DIV 2}
End;
DaoBit:=CHR(s);
End;

Function MaHoa(st:string):string;

Var i:Byte;

Begin

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

End;

Begin

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

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

st:=MaHoa(st);
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Writeln("Xau sau khi giai ma: ',st);
ReadIn;
End.

Bai tép 6.10: Viét chuong trinh thyc hién phép cong 2 s6 tw nhién 16n (khong qua 255 chit sd).

Uses crt;
Var so01,s02,kqua:string;
Procedure LamDayXau(Var stl,st2:string);
{Them so 0 vao truoc xau ngan}
var i:Byte;
Begin
If Length(stl)>Length(st2) Then

For i:=1 To Length(stl)-Length(st2) Do st2:='0'+st2

Else

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

End;
Function Cong(stl,st2:string):string;
Var i,a,b,c,sodu:Byte;
code:integer;
st,ch:string;
Begin
st:="; sodu:=0;
LamDayXau(stl,st2);
{L&y tirng sb clia 2 xau: t& phai sang trai}
For i:=Length(stl) DownTo 1 Do
Begin
{Pbi ky tw sang sb nguyén}
Val(stl][i],a,code);
Val(st2[i],b,code);

{Tinh tbng cta 2 sb a,b vira lay ra cho vao bién c}

c:=(a+b+sodu) MOD 10;
{L4y phan du cla tébng a+b}
sodu:=(a+b+sodu) DIV 10;
{Pbi sb nguyén c sang xau ky tw ch}
str(c,ch);
{Coéng xau ch vao bén trai xau két qua st}
st:=ch+st;
End;
{Xt ly trwerng hop sé dw cudi cuing >0}
If sodu>0 Then
Begin
str(sodu,ch);
st:=ch+st;
End;
Cong:=st;
End;
Begin
Write('Nhap so thu nhat: *); ReadIn(sol);
Write('Nhap so thu hai: '); ReadIn(so2);
kqua:=Cong(sol,s02);
Writeln("Tong=",kqua);
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Readln;

End.
BAI TAP TU GIAI
Bai tap 6.11: Viét chuwong trinh nhap vao mot xau ky tu tir ban phim. Tim va in ra man hinh mot tir
c6 do dai 16n nhit trong xau.
Goiy:

Téch ting tir dé so sanh (xem bai tap 5).
Bai tap 6.12: Viét chuong trinh nhap mot xau ky tu St tir ban phim va mot ky ty ch. In ra man hinh
xau St sau khi x6a hét cac ky tu ch trong xau do.
Goiy:

While POS(ch,st)<>0 Do Delete(st,POS(ch,st),1);
Bai tip 6.13: Viét chuong trinh nhip mot xau vao tir ban phim va thong bao 1én man hinh xau d6 co
phai d6i xtrng khong theo 2 cach: Dé qui va khong dé qui. (Vi du: abba, abeba 1a cac xau ddi xing).
Goiy:

- Néu xau Length(st)<=1 thi st 1 xau d6i xting

- Nguoc lai:

+ Néu st[1]<>st[Length(st)] thi st khong dbi ximg
+ Nguoc lai: Goi dé qui v6i xau st sau khi bo di ky tu dau va ky tu cudi.

Bai tap 6.14: Viét chuong trinh dao nguoc thir tu cac tir trong mot xau duoc nhip vao tir ban phim.

Vidu: Xau Nguyen Van An s€ thanh An Van Nguyen.
Goiy:.

Tach ting tir ni vao dau xau moi (xem bai tap 5).
Bai tap 6.15: Viét chuong trinh nhap vao 2 xdu ky tu sl va s2. Kiém tra xem x4u s2 xuét hién bao
nhiéu lan trong xau s1. (Luu ¥: length(s2)<= length(s1)).
Goiy:.

Dung ham POS dé kiém tra va thu tuc DELETE dé x6a b6t sau mdi 1an kiém tra.
Bai tap 6.16: Viét chuong trinh nhap vao mdt dong vin ban, hiéu chinh vin ban theo nhitng yéu cau
sau day va in van ban sau khi hi¢u chinh ra man hinh:

a. Xoa tét ca cac ky tu trang thira.

b. Trude cac ddu ciu khong co cac ky tu tring, sau cac ddu cau coé mot ky tu tring.

c. Pau céu in hoa.
Bai tap 6.17: Viét chuwong trinh thyuc hién phép nhan 2 s nguyén 16n.
Goiy.

- Viét ham dé nhan mot sd 16n véi sb ¢6 1 chit sb.

- Ap dung ham tinh tong 2 s6 16n (xem bai tap 10).
Bai tap 6.18: Viét chuong trinh dé nén va giai nén mot xau ky tu .
Vidu: Xau ‘AAAABBBCDDDDDDDEEF’ sau khi nén s€ tré thanh ‘“4A3BC7D2EF”.
Bai tap 6.19: Vlet chuong trinh nhép vao ho tén day du cia cac hoc vién mot 16p hoc (khong qua 50
ngudi). Hay sap x€p lai ho tén cua cac hoc vién do theo thir ty Alphabet (Néu tén trung nhau thi xép
thtr tu theo ho 16t, neu ho lot cling trung nhau thi xép thir ty theo ho). In ra man hinh danh sach cia
16p hoc sau khi da sap xép theo thir ty Alphabet.
Goi y:

- Dung méang xau ky tu dé luu trit ho tén hoc vién.

- Pao nguoc cac tir ciia ho tén trude khi sip xép.
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Chuong 7
KIEU BAN GHI (RECORD)
I. KHAI BAO DU LIEU KIEU RECORD
TYPE TénKiéu=RECORD
Fieldl : Kiéul;
Field2 : Kiéu2;

FieldN: KiéuN;
END:;
VAR  Bién : TénKiéu;
Vidu:
TYPE HocSinh = Record
Hoten : String[20];

Tuoi : Integer;
DiemTB : real;
End;

VAR HS : HocSinh;
II. XUAT NHAP DU LIEU KIEU RECORD

Khong thé dung cdc thu tuc xuat/nhdp, cac phép todn so sanh doi voi cac bién kiéu record ma

chi cé thé sir dung thong qua tirng truong ciia bién record do.
2.1. Truy nhép truc tiép: TénbiénRecord.Field

2.2. Sir dung cau lénh WITH
WITH TénbiénRecord DO
BEGIN
X ly Field1;
X ly Field2;

Xtr ly FieldN;
END;

2.3. Gan bién Record: Ta co thé gan 2 bién Record cung kiéu voi nhau.

BAI TAP MAU
Bai tép 7.1: Viét chuwong trinh thuc hién phép cong 2 sb phirc.

Uses Crt;
Type Complex = Record
a,b:Real;
End;
Var cl,c2,c3:Complex;
dau:string;
Begin

Writeln(‘Nhap so phuc c1?’);
Write(‘Phan thuc a = *); ReadIn(c1.a);
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Write(‘Phan ao b = ‘); ReadIn(c1.b);
Writeln(‘Nhap so phuc c2:’);
Write(‘Phan thuc a = ); ReadIn(c2.a);
Write(‘Phan ao b = ‘); ReadIn(c2.b);
{Tinh tbng 2 sb phurc}
c3.a:=cl.a+c2.a;
c3.b:=cl.b + c2.b;
{In két qua ra man hinh}
Writeln(‘Tong cua 2 so phuc:’);
If c1.b>=0 Then dau:="+i’ else dau:=-i’;
Writeln(‘c1 =, ¢1.a:0:2, dau, abs(c1.b):0:2); {Sé phirc c1}
If c2.b>=0 Then dau:="+i’ else dau:="-i’;
Writeln(‘c2 =, ¢2.a:0:2, dau, abs(c2.b):0:2); {Sé phirc c2}
Writeln(‘La so phuc:’);
If c3.b>=0 Then dau:="+i’ else dau:="-i’;
Writeln(‘c3 =, ¢3.a:0:2, dau, abs(c3.b):0:2); {Sé phirc c3}
ReadIn;
End.
Bai tap 7.2: Viét chuong trinh quan 1y diém thi Tt nghiép cia sinh vién voi 2 mén thi: Co s va
chuyén nganh. No6i dung cong viée quan 1y bao gom:
. Nhap diém cho timg sinh vién.
. In danh sach sinh vién ra man hinh.
. Théng ké s lugng sinh vién thi dau.
. In ra man hinh hinh danh sach nhiing sinh vién bi thi lai.

Uses Crt;

Const Max=200;

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

End;

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

Procedure NhapDanhSach;

Var ch:Char;

Begin

Clrscr;
Writeln(NHAP DANH SACH SINH VIENY);
n:=0;
Repeat

n:=n+1;

With SV[n] Do

Begin

Write('Ho ten: ); ReadIn(Hoten);
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Write('Diem co so: '); ReadIn(DiemCS);
Write('Diem chuyen nganh: '); ReadIin(DiemCN);
End;
Writeln('Nhan phim bat ky de nhap tiep/Nhan <ESC> de ket thuc!’);
ch:=Readkey;
Until ch=#27;
End;
Procedure InDanhSach;
Var ch:Char;
i:Byte;
Begin
Clrscr;
Writeln('DIEM THI TOT NGHIEP SINH VIEN);
Writeln;
WRITELN(STT Ho ten Diem Coso Diem Chuyen nganh’);
Fori:=1Tondo
With SVJ[i] Do
Begin
Writeln(i:3,".",Hoten:20,DiemCS:5,DiemCN:20);
End;
ch:=ReadKey;
End;
Procedure DanhSachSVThilai;
Var ch:Char;
i:Byte;
Begin
Clrscr;
WriteIn(DANH SACH SINH VIEN THI LAI');
Writeln;
WRITELN(STT Ho ten Diem Coso Diem Chuyen nganh');
Fori:=1 Tondo
With SVI[i] Do
Begin
If (DiemCS<5)OR(DiemCN<5) Then
Writeln(i:3,".",Hoten:20,DiemCS:5,DiemCN:20);
End;
ch:=ReadKey;
End;
Procedure ThongKeSVThiDau;
Var S,i:Byte;
ch:Char;
Begin
S:=0;
Fori:=1 To n Do
If (SV[i].DiemCS>=5)AND(SV[i].DiemCN>=5) Then S:=S+1;
Writeln('So sinh vien thi dau la: ',s);
ch:=Readkey;
End;
Begin
Repeat
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Clrscr;
Writeln(CHUONG TRINH QUAN LY DIEM THI TOT NGHIEP SINH VIEN");
Writeln('1. Nhap danh sach sinh vien');
Writeln('2. In danh sach sinh vien');
Writeln('3. Thong ke so sinh vien thi dau’);
Writeln('4. danh sach sinh vien thi lai");
Writeln('<ESC>: Thoat'),
c:=Readkey;
Case c Of
'1": NhapDanhSach;
'2": InDanhSach;
'3": ThongKeSVThiDau;
'4': DanhSachSVThilai;
End;
Until c=#27;
End.
Bai tap 7.3: Viét chuong trinh nhap vao n dinh ctia mot da giac 16i S.

a/ Tinh dién tich cua S biét:
1
dt(S)=E | -yil lilyi) |
|

trong do: (xi,Yi) 1a toa do dinh thur i cua da gidc S.

b/ Nhap vao thém mot diém P(x,y). Hay kiém tra xem P nam trong hay ngoai da giac S.

Y twong:
Nbi P v&i cac dinh cua da giac S thi ta dugc n tam giac: S;= PP;iPis1, vO1 Ppye1=P1,

Néu -Si) = dt(S) thi P I

Uses Crt;
Type Toado=Record
X,y:integer;
end;

Mang=array[0..30] of Toado;
Var n:Byte;

A:Mang;

P:ToaDo;
Procedure NhapDinh(var n:Byte; Var P:Mang);
Var i:Byte;
Begin

Write('Nhap so dinh cua da giac n ="); readIn(n);
Fori:=1to ndo
Begin
Write('P[',i,"].x = ");readIn(P[i].x);
Write('P[',i,'].y = ");readIn(P[i].y);

End;
End;
Function DienTichDaGiac(n:Byte;P:Mang):real,
Var i,jiinteger;
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s:real;
Begin
s:=0;
fori:z=1tondo
begin
if i=n then j:=1 else j:=i+1,
s:=s+((P[i].x*P[j].y-P[j].x*P[i].y));
end;
DienTichDaGiac:=abs(s)/2;
end;
Function DienTichTamGiac(A,B,C:ToaDo):real;
Begin
DienTichTamGiac:=abs(A.x*B.y-B.x*A.y+B.x*C.y-C.x*B.y+C.x*A.y-A.x*C.y)/2;
End;
Function KiemTra(PP:ToaDo;n:Byte;P:Mang):Boolean;
Var i,jiinteger;
s:real;
begin
s:=0;
Fori:=1to ndo
begin
if i=n then j:=1 else j:=i+1,;
s:=s+DienTichTamGiac(PP,PI[i],P[]);
end;
If round(s)=round(DienTichDaGiac(n,P)) then KiemTra:=true
else KiemTra:=false;

end;

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

Writeln('Nhap diem P:");
Write('P.x = ");readIn(P.x);
Write('P.y = ");readIn(P.y);
If KiemTra(P,n,A) Then WritelIn('Diem P nam trong da giac S.")
Else Writeln('Diem P nam ngoai da giac S.");
ReadIn;
End.
BAI TAP TU GIAI
Bai tap 7.4: Viét chuong trinh nhan hai sb phirc cl1, c2.
Bai tép 7.5: Viét chuong trinh quan ly diém thi hoc phan ctia sinh vién bao gdm cac trudng sau: Ho
tén, Piém Tin, Piém ngoai ngit, Piém trung binh, Xép loai. Thyc hién cac cong viéc sau:
a/ Nhap vao danh sach sinh vién cia mot 16p (khong quéa 30 ngudi), bao gdm: Ho tén, Diém Tin,
Diém Ngoai ngit. Tinh Diém trung binh va Xép loai cho timg sinh vién.
b/ In ra man hinh danh sach sinh vién cua 16p do theo dang sau:

Ho tén Piém Tin | Piém Ngoai ngit | Piém T.Binh | Xép loai
Tran Van An 8 9 8.5 Giodi
Lé Thi Béo 7 5 6.0 T.Binh
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¢/ In ra man hinh danh sach nhirng sinh vién phai thi lai (ng mét trong hai mon).

d/ In ra danh sach nhirng sinh vién xép loai Gioi.

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

f/ Sép xép lai danh sach sinh vién theo thir tu Alphabet.

g/ Sap xép lai danh sach sinh vién theo thir ty giam dan ciia diém trung binh.

h/ Viét chirc ning tra ctru theo tén khong day du cua sinh vién. Vi du: Khi nhap vao tén Phuong
thi chuong trinh s€ tim va in ra man hinh thong tin day du cta nhitng sinh vién c6 tén Phuong
(chang han nhu: Pham Anh Phuong, Do Ngoc Phuong, Nguyen Nam Phuong...).

Bai tap 7.6: Viét chuong trinh quan 1y sach ¢ thu vién gom cdc truong sau: Ma s6 sach, Nhan d¢,
Tén Tac gia, Nha Xuat ban, Nam xuat ban.

a/ Nhap vao kho sach cta thu vién (g0m tit ca cac truong).

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

¢/ Tim mot cudn sach c6 ma sb duge nhap vao tir ban phim. Néu tim théy thi in ra man hinh thong
tin ddy du cua cudn sach d6, nguoc lai thi thong bao khong tim thay.

¢/ Tim va in ra man hinh tit ca cic cudn sach co cing tac gia dugce nhap vao tir ban phim.

d/ Loc ra cac cudn sach dugc xuat ban trong ciing mot nim nao do.

e/ Tim va in ra man hinh cic cudn sach ma nhan dé c6 chira tir bat ky duoc nhap vao tir ban phim.
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Chwong 8
DU LIEU KIEU FILE
I. KHAI BAO
Type <Tén kiéu File> = File of <Kiéu phan tir>;
Var  <Tén bién File> : <Tén kiéu File>;
hoic khai béo truc tiép:
Var  <Tén bién File> : File of <Kiéu phan tir>;

Vi dy:
Type SanPham = File of Record
Ten: String[20];
SoHieu: Byte;
End;
Var f,g: SanPham;
hoic khai béo truc tiép:
Var f,g: File of Record
Ten: String[20];
SoHieu: Byte;
End;
Chuay
Pascal theo ddi cac thao tac truy nhap thong qua con trd file. Mdi khi mot phan tir nao do
duoc ghl vao hay doc tir file, con tro cua file nay dugc ty dong chuyén dén phén ttr tiép theo.
. Céc bién kiéu file khong dugc phép ¢6 mat trong phép gan hodc trong cac biéu thrc.
II. CAC THU TUC VA HAM CHUAN
2.1. Céc thii tuc chuin
2.1.1. Gan tén file
Cu phép: Assign(F, Filename);
Chtrc nang: Gan mot file trén dia c6 tén la Filename cho bién file F, moi truy xuat trén file cu thé
duoc thuc hién théng qua bién file nay.
Chuay:
Filename bao gom ca tén 6 dia va duong dan néu file khong ndm trong 6 dia, thu muc hién thoi.
2.1.2. Mg¢ file moi
Cu phép: Rewrite(F);
Chtrc nang: Tao file modi ¢d tén da gan cho bién file F. Néu file da c6 trén dia thi moi dir liéu trén
d6 s& bi xo04 va con tro file trd & vi tri dau tién cua file.
2.1.3. Mo file da co trén dia
Cu phép: Reset(F);
Chirc ning: Mo file ¢6 tén di gan cho bién file F. Néu file chua c6 trén dia thi chuong trinh s&
dirng vi gap 16i xudt/nhap.
Chu y: Kiém tra khi mé file
{$1+}: M6 viée kiém tra. Khi gap 16i Vao/ra chuong trinh s& bao 16i va dimg lai
{$I-}: Khong kiém tra Vao/ra, chuong trinh khong dimg lai nhu:ng treo cac thu tuc Vao/ra khac cho
dén khi ham 10result (ham chudn ciia PASCAL). Ham tra vé gi4 tri true néu viéc mo file xay ra tot
dep.
Vi du:
Procedure MoFile;
Var ok:Boolean;
St:String;
F:Text;
Begin
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Repeat
Write(‘Nhap tén tép: ‘);readin(st);
Assign(F,st);
{$1-} (*Chuyén viéc kiém tra vao ra cho ngudi dung*)
Reset(F);
Ok:=IOResult;
{$1+}
if not OK then writeln(‘Khéng mé dwoc °);
Until OK;
End;
2.1.4. Doc dir liéu tir file

Cu phap: Read(F, x);

Chirc nang: Poc mot phan tir dir liéu tir file F & vi tri con tr6 file va gan cho cac bién x.
2.1.5. Ghi di liéu lén file

CU phép: Write(F, Value);

Chtrc ndng: Ghi gia tri Value vao file F tai vi tri hién thoi cua con tro file.

2.1.6. Di chuyén con tré file

Cu phép: Seek(F, n);

Chtre nang: Di chuyén con tr file dén phan tir thir n (phan tr dau tién c6 thi ty 14 0).
2.1.7. Dong file

Cu phap: Close(F);

Chtre nang: Cap nhat moi sira ddi trén file F va két thuc moi thao tac trén file nay.
2.1.8. Xoafile

Cu phép: Erase(F);

Chure ning: Xoa file trén dia co tén gan da duoc gan cho bién file F (file can xo04 1a file dang
dong).

2.1.9. Déi tén file

Cu phép: Rename(F, NewFile);

Chtre nang: Doi tén cua file dang gan cho bién file F thanh tén file méi 1a NewFile.
2.2. C4c ham chuin
2.2.1. Ham trd vé vi tri con tré file

Cu phép: Filepos(F);

Ch y: Con tro ¢ déu file twong tng vi tri 0.
2.2.2. Ham kiém tra cudi file

Cu phép: EOF(F);

Chtre niang: Ham tra vé gia tri True néu con tr6 file dang & cudi file, nguoc lai ham tra vé gia tri
False.

2.2.3. Ham trd vé kich thwdc ciia file

Cu phép: FileSize(F);

Chirc nang: Ham tra vé sé lwong phén tir ¢ trong file.
III. FILE VAN BAN (TEXT FILE)

Thanh phﬁn co ban 1a ky tu, song cé thé dugc cAu tric thanh cac dong, mdi dong dugc két thuc
bdi CR va LF, CR c6 ma ASCII 1a 13 va LF c6 ma 10. Cudi file s& c6 ddu két thtc file Ctrl-Z c6 ma
1a 26.

Do cac dong co do dai thay doi nén khong tinh trude duge vi tri cia mot dong trong file. Vi vay
file dang Text chi co thé déoc xur Iy mot cach tuan tu.

3.1. Khai bao

Var <Tén bién file>: Text;

3.2. Céc thu tuc va ham chi tac dong trén file dang text
3.2.1. Thu tuc Append
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Cu phap: Append(F); _

Chirc ning: M6 file d3 ton tai dé bd sung ndi dung vao cudi file.
3.2.2. Thii tuc Readin

C0 phép: ReadIn(F,x);

Chure nang: Poc mot dong tir vi tri con tro file va gan cho bién X. Thuc hién xong, con tro file s&
chuyén vé dau dong tiép theo. Bién X c¢6 thé nhan cac kiéu: Char, String hoic kiéu sd.
3.2.3. Thii tuc Writeln

C0 phép: Writeln(F, x);

Chirc nang: Ghi gi tri x vao file & vi tri con tré file. Két thiic thi tuc, con tro file s& chuyén vé
dau dong sau.
Chuy:

May in dugc xem 1a mot file dang text, va bién duoc md sén trong Unit Printer cho file nay la
LST. Vi vay dé in mot dong St ra may in ta co thé dung 1énh Writeln(LST,St).
3.2.4. Thii tuc Flush

Cu phap: Flush(F);

Chirc nang: Cap nhat ndi dung cua file c6 tén gan cho bién file F ma khong can dung thi tuc
Close v van co thé thao tac trén file.
3.2.5. Thii tuc SetTextBuf

Cu phép: SetTextBuf(F, x);

Chirc nang: Thay d6i viing nhé dém danh cho file dang text v6i kich thude cho bdi bién x. Mic
dinh vung nhé nay 1a 128 byte.
Chuy:

Thu tuc nay phai dugc goi trudce cac thu tuc mo file: Reset, Rewrite, Append.
3.2.6. Ham EOLn

Cu phép: EOLN(F);

Chtre nang: Ham tra vé gia tri True néu con tré dang ¢ cudi mot dong, nguoc lai ham tra vé gia tri
False.

Chuay:

Céc thi tuc va ham khéng sir dung duoc dbi véi file dang text: Seek, FilePos, FileSize.
Sau ddy 1a cac thao tac co ban khi xuat nhap file:

Ghi dir liéu vao file

Doc dir li€u tir file

ASSIGN(f,FileName);

ASSIGN(f,FileName);

REWRITE(): RESET(R):
WRITE(f value); While Not EOF(f) Do
Begin
CLOSE(): READ(f.x):
End:
CLOSE(f);

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

File khong dinh kiéu la file khong xac dinh kiéu ctia mdi thianh phan trong file, ma dugc hiéu 1a
mot day byte, mdi phan tir co kich thudc k byte, quy dinh béi nguoi 1ap trinh. File khong dinh kiéu
tuong hop v&i moi kiéu file.
4.2. Khai bao

Var <Tén bién File>: File;
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4.3. Cac thii tuc va ham c6 thé thao tac trén file khong dinh kiéu
4.3.1. Mo file
MG file chua co trén dia. Rewrite(F, K);
MG file da co trén dia: Reset(F, K);
Gia tri k mo ta sb lugng byte s& dugc doc ghi trong mot thao tac. Kich thudc cia file phai 13 boi
sd cua k.
4.3.2. Xuit/ nhép dix liéu
Ca phédp: BlockRead(F, x, n [,Kq));
BlockWrite(F, x, n [,Kq]);
Chtic nang:
- Poc/ Ghi n “ban ghi”. Mdi “ban ghi” duoc hiéu 1a mot phan tir k byte.
- x chira ng1 dung doc/ghi
-Kqla ) lwrong”’ban ghi” dugc thyc hién.
Chuy:
File khong dinh kiéu thuong dugc dung trong cac thao tac sao chép véi tc do cao.
BAI TAP MAU
Bai tap 8.1: Tao mot file SINHVIEN.DAT dé luu thong tin cuia mot 16p sinh vién. Mbi sinh vién can
nhirng thong tin sau: Ho tén, Ngay sinh, Qué quan, Piém trung binh, Xép loai (truong xep loai do
chuong trinh tu tinh liy dua vao diém trung binh nhu sau: néu diém trung binh < 5 thi xep loai ‘D’,
néu 5 <= diém trung binh < 6.5 thi xép loai ‘C’, néu 6.5 <= diém trung binh < 8§ thi xép loai ‘B’,
trudng hop con lai xép loai ‘A”).
Program Vi_du_1;
Type
St20 = String[20];
St10 = String[10];
SinhVien = record
Hoten: St20;
Ngaysinh,Quequan: St10;
DiemTb: real;
Xeploai: Char;
end;
Var
f: File of SinhVien;
filename:String;
Sv: sinhvien;
Bhoten:st20;
i:-word;
Begin
write('Nhap ten file: ');
readin(filename);
assign(f,filename);
rewrite(f);
ii=1;
repeat
writeln('Nhap thong tin cua cac sinh vien");
writeln('Thong tin cua sinh vien thu ', i);
write('Ho ten: ");
readin(Bhoten);
if Bhoten <> " then
begin
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sv.hoten:= Bhoten;
write('Ngay sinh (dd/mm/yyyy): );
readIn(sv.ngaysinh);
write('Quequan: );
readin(sv.quequan);
write('Diem trung binh: ");
readIn(sv.diemtb);
if sv.diemtb<5 then
sv.xeploai:='D'
else
if sv.diemtb<6.5 then
sv.xeploai:="C'
else
if sv.diemtb<8 then
sv.xeploai:='B'

else
sv.xeploai:="A’;
write(f,sv);
end;
inc(i);
until Bhoten = ";
close(f);

end.
Bai tap 8.2: In toan bd ndi dung cua file SINHVIEN.DAT ra man hinh, néu co, nguoc lai thi thong
bao “File khong ton tai”.
Program Vi_du_2;
Type
St20 = String[20];
St10 = String[10];
SinhVien = record
Hoten: St20;
Ngaysinh,Quequan: St10;
DiemThb: real;
Xeploai: Char;
end,
Var
f: File of SinhVien;
Sv: sinhvien;
Bhoten:st20;
i:word;
Begin
assign(f,'Sinhvien.dat");
{$I-}
reset(f);
{$1+}
if IOResult <> 0 then
Begin
writeln('File khong ton tai');
exit;
End;
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writeln(#32:10, 'DANH SACH SINH VIENY);
writeln(#32:6,'HO TEN',#32:8,'NGAY SINH'#32:4,'QUE QUAN DTB);
while not eof(f) do
begin
read(f,sv);
with sv do
writeln(hoten,#32:20,length(hoten),ngaysinh,#32:2,quequan,#32:10-
length(quequan),Diemtb:5:2);
end;
close(f);
readin;
End.

Bai tap 8.3: In danh séch tat ca sinh vién c6 thong tin luu trong file SINHVIEN.DAT xép loai kha

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

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

end.
Bai tip 8.4: Thong tin vé diém cua sinh vién c6 ho tén la Bhoten, ngay sinh 1a Bngay va qué quén 1a
Bquequan bj sai 1éch. Hiy sita diém va xép loai ctia sinh vién nay véi dir liéu nhap tir ban phim.
Program Vi_du_4;
Type
St20 = String[20];
St10 = String[10];
SinhVien = record
Hoten: St20;
Ngaysinh,Quequan: St10;
DiemTb: real;
Xeploai: Char;
end;
Var
f: File of SinhVien;
filename:String;
Sv: sinhvien;
Bhoten:st20;
Bngaysinh,Bquequan:St10;
Begin
assign(f,'sinhvien.dat');
{$I-}
reset(f);
{$1+}
if IOResult <>0 then
begin
writeln('File khong ton tai');
exit;
end,;
write('Ho ten sinh vien: ");
readin(bhoten);
write('Ngay sinh: *);
readin(Bngaysinh);
write('Que quan: ");
readin(bquequan);
while not Eof(f) do
begin
read(f,sv);
with sv do
if (hoten=bhoten) and ((ngaysinh=bngaysinh) and (quequan=bquequan)) then
begin
write('Nhap dtb can sua: ');
readIn(diemtb);
if diemtb <5 then
xeploai:='D'
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else
if diemtb <6.5 then
xeploai:='C'
else
if diemtb <8 then
xeploai:="B'
else
xeploai:="'A";
n:=filepos(f);
seek(f,n-1);
write(f,sv);
exit;
end;
end;
Close(f);
readin;
End.
Bai tap 8.5: In ra man hinh toan b ndi dung cua mot file van ban, tén file dugc dugc nhap tur ban
phim khi thyc hién chuong trinh.
Program Vidu_5;
Var
f: Text;
filename,St: String;
Begin
write(‘Nhap ten file: °);
readin(filename);
assign(f,filename);
{$1-}
reaset(f);
{$1+}
if IOResult <> 0 then
begin
writeln(‘File khong ton tai’);
halt;
end;
writeln(‘Noi dung cua file “,filename)
while not Eof(f) do
begin
readin(f,st);
writeln(st);
end;
close(f);
readin;
End.
Bai tap 8.6: Dém s dong, s6 ky tu trang xuat hién trong mot file vin ban da c6 trén dia, tén file dugc
nhap tur ban phim khi chay chuong trinh.
Program Vidu_6;
Var
f: Text;
filename,St: String;
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NLines,NStr: word;
i: byte;
Begin
write(‘Nhap ten file: °);
readin(filename);
assign(f,filename);
reaset(f);
NBI:=0;
NStr:=0;
while not Eof(f) do
begin
readin(f,st);
inc(NStr);
fori:= 1 to length(St) do
if St[i] = #32 then
inc(NBI);
end;
Close(f);
writeln(‘So dong : ,NStr);
writeIn(‘So Ky tu trang: ‘, NBI)
readin;
End.
Bai tap 8.7: Sao chép ndi dung cua file SINHVIEN.DAT vao file van ban SINHVIEN.TXT sao cho
modi sinh vién luu trong mot dong.
Program Vidu_7;
Type
St20 = String[20];
St10 = String[10];
SinhVien = record

Hoten: St20;
Ngaysinh,Quequan: St10;
DiemTb: real;
Xeploai: Char;

end;

Var

f: File of SinhVien;
g:Text;

St:String;

Sv: sinhvien;
Bdiem: String|[5];

Begin
assign(f,'sinhvien.dat');
{$I-}
reset(f);

{$1+}
if IOResult <>0 then
begin
writeln('File khong ton tai");
exit;
end,;
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rewrite(g);
while not Eof(f) do
begin
read(f, Sv);
with Sv do
begin
Str(diemtb,bdiem:5:2);
St:= hoten+#32+ngaysinh+#32+quequan+#32+Bdiem;
writeln(g,St);
end;
end;
Close(f);
Close(9g);
readin;
End.
Bai tap 8.8: Mgt ma tran mxn s6 thuc duoc chira trong mot file van ban c6 tén MT.INP gém: dong
dau chira hai s m, n; m dong tiép theo 1an luot chita m hang ctia ma tran. Hay viét chuong trinh doc
dir liéu tir file MT.INP, tinh tong cua tirng hiang ma tran va ghi 1én file vin ban c6 tén KQ.OUT trong
d6, dong dau chira s6 m, dong thir hai chtra m tong ctia m hang (m,n<=200).
MT.INP Bl «oour
54 5
38-15 15 4 8 12 12
57-80
4-316
24-17
368-5
Program Vidu_8;
Var
f,g: Text;
S:array[byte] of real;
m,n,i,j: byte;
Begin
assign(f, MT.INP’);
reset(f);
readin(f,m,n);
fillchar(S,m,0);
fori:=1tomdo
begin
forj;=1to n do
begin
read(f,x);
S[i]:=S[i]+x;
end;
readin(f);
end;
close(f);
assign(g,’KQ.OUT’);
rewrite(g);
writeln(g,m);
fori:=1tomdo
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write(g,S[i]:0:2,#32);
close(g);

End.
Chay:

.Zhufong trinh trén khong kiém tra sy ton tai cia file ‘MT.INP’, néu can c6 thé kiém tra

tuong tu cac vi du trén.
ong cta mdi hang dugc luu trong mang mot chidu S (phan tir S[i] luu tong cta hang i)

Bai tap 8.9: Cho 3 ma tran s6 nguyén A = (ai)mxn, B = (Bj)nxp, C = (Cki)pxg, durgc chira trong file
MATRIX.INP gdbm: dong dau chira 4 s6 m, n, p, q. m+n+p dong tiép theo lan lugt chira m hang ma
tran A, n hang ma tran B va p hang ma tran C. Viét chuong trinh doc di liéu tir file MATRIX.INP va
tinh ma tran tich D = AxBxC rdi ghi 1én file vin ban c6 tén MATRIX.OUT trong d6: Dong dau chira
m, q; m dong tiép theo chira m hang ctia ma tran D.
Var

dn “ *bjk *Ckl
J
f,g: Text;

A, B, C, D:array[1..100,1..100] of integer;
m,n,p,d.,i,),k,l,r,s: byte;

Program Vidu_9;

Begin
assign(f, MATRIX.INP’);
reset(f);
readin(f,m,n,p,q);
fillchar(D,mxq,0);
fori:=1tomdo
begin
for j;=1to n do read(f,Alij]);
readin(f);
end;
forj;=1tondo
begin
for k:=1 to p do read(f,BJj,k]);
readin(f);
end;
fork:=1topdo
begin
for I:=1 to g do read(f,C[k,I]);
readin(f);
end;
close(f);
assign(g, MATRIX.OUT’);
rewrite(g);
writeln(g,m,#32,q);
fori:=1tomdo
begin
forl:=1to g do
begin
forj;=1tondo
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for k:=1to p do
DI[i,l] := DIi,l] + A[i,j]*B[j,k]*C[k,I];
write(g,DIi,l], #32);

end,;
writeln(g);
end,;
close(g);
readin;
End.

Chu y: Cong thirc tinh gié tri ctia cdc phan tir ma tran D = (dij)mxq nhu sau:

Bai tap 8.10: Mgt ma tran mxn s6 thuc duoc chua trong mot file van ban c6 tén DULIEU.INP gém:
dong dau chtra hai s6 m, n; m dong tiép theo lan luot chira m hang ciia ma tran. Hay viét chuong
trinh doc dit liéu tir file DULIEU.INP, cho biét cac hang ctia ma tran c6 téng phan tir trén hang d6
16n nhat Két qua ghi 1én file van ban ¢ tén DULIEU.OUT , trong d6 dong dau chira gia tri lon nhat
clia tong cac phan tir trén mot hang, dong thir hai chtra chi s cac hang dat gid tri tong 16n nhat d6

(m,n<=100).
Chang han

DULIEU.INP Il puLiEU.OUT
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368122

756106

82451

35613

1012318

88891

Program Vi_du_10;

Var
f,g: Text;
S:array[1..100] of real,
T: Set of byte;
GTMax: real;

m,n,i,j: byte;
Begin

assign(f, DULIEU.INP’);

reset(f);
readin(f,m,n);
fillchar(S,m,0);
fori:=1tomdo
begin
S:=0;
forj;=1to n do
begin
read(f,x);
S[i]:=S[i]+x;
end;
readin(f);
end;
close(f);
T:=[1];
GTMax:=S[1];
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fori:z=2tomdo
if S[i] > GtMax then
begin
T:=[1];
GtMax:= SJil;
end
else
if S[i] = GTMax then
T:= TH[i];
assign(g,’DULIEU.OUT’);
rewrite(g);
writeln(g,GTMax:0:2);
for i:=1 to 100 do
ifiin T then
write(g,i,#32);
readin;
End.
Chay:
. Chuong trinh trén dung mang S dé luu tong gia tri cac phan tir trén mdi hang. Cu thé, S[i] 1a téng
gi tri cac phan tir trén hang thir i ciia ma tran di cho.
Tap T, GTMax lan luot 1a tap chira cac chi s6 cic hang va gia tri 16n nhat cta cac phan tir trén
mdi hang tai thoi diém dang xét. Xuat phat ta xem hang thir nhét c6 tong gia tri 16n nhat. Khi xét
hang thir 1 c6 céc truong hop sau:
- S[i] > GTMax: S[i] méi la tong 16n nhit va luc nay chi c6 hang i dat dwoc gia tri nay
- S[i] = GTMax: c6 thém hang i dat gia tri lon nhAt.
- S[i] < GTMax: khong c6 gi thay doi
Bai tap 8.11: Viét chuwong trinh sao chép ndi dung ciia mét file cho trudc vao file khéc, tén cua file
ngudn va file dich duoc nhap tir ban phim khi chay chuong trinh.
Program Sao_chep_File;
const
bufsize = 200;
var
f,g: file;
File_nguon, file_dich: String;
Buf: array[1..63000] of Byte;
No_read, Temp: integer;
Begin
write(‘Nhap ten file nguon: °);
readin(file_nguon);
assign(f,file_nguon);
reset(f);
write(‘Nhap ten file dich: );
readin(file_dich);
assign(g.file_dich);
rewrite(g);
Temp:= filesize(f);
while Temp >0 do
begin
if bufsize < =Temp then
No_read:= bufsize
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else
No_read:= Temp;

BlockRead((f, Buf, No_read);
BlockWrite(g,Buf, No_Read);
Temp:=Temp — No_read,;

end,;

close(g);

End.

BAI TAP TU GIAI
Bai tap 8.12: Viét chuong trinh doi tén mot file d cd trén dia.
Goiy:

Dung thu tuc Rename.
Bai tap 8.13: Viét chuong trinh x6a mét file c¢6 trén dia.
Goiy:

Dung thu tuc Erase.
Bai tap 8.14: Viét chuong trinh ndi 2 file vin ban da co trén dia thanh mot file thir 3 voi tén file
dugc nhap vao tir ban phim.
Goiy:.

- Mo file 1 va file 2 dé doc dir liéu, mo file 3 dé ghi dir lidu.

- Lan Iuot doc timg phan tir trong file 1 va 2 luu vao file 3.

- Bong c4 ba file lai.
Bai tap 8.15: Viét chuong trinh thuc hién cac cong vi¢c sau:

1. Tao ra 2 file s6 nguyén va sip xép chung theo thir tu ting dan.

2. Hay ndi 2 file d6 lai v6i nhau thanh file thi 3 sao cho file m&i van c6 tht ty ting dan.
Goiy:.

Xem giai thuat ¢ bai tap 5.15.
Bai tap 8.18: Tai mdt cira hang, ngudi ta quan 1y cac hoat dong MUA/BAN trong nim bang cing
mdt loai hoa don. Mdi hoa don 1a mot ban ghi gdm cac truong:

SoHoadon (sd hoa don); Thang (thang mua/ban); Mahang (md hang mua/ban); Loai (nhan
mot trong hai gia tri ‘M’(mua) hodc ‘B’ (ban)

Nhu vay cin cr vao trudng Loai ta biét d6 1a hoa don mua hay hoa don ban. Viét chuong trinh cho
phép nhap vao mot day cac hoa don va luu vao file c6 tén Hoadon.dat, qua trinh nhap dung khi
SoHoadon = 0. Tinh s6 du trong thang n (n dugc nhdp tir ban phim khi thuc hién chuong trinh) . Biét
rang s du trong mot thang duoc tinh theo cong thirc:

S6 du = Tong ban - Tong mua,
trong d6 tong ban, tong mua lan luot 14 tong sé tién ban, mua trong thang do.

Yéu cau:
. Khi nhédp cha y kiém tra dé Loai chi nhdn mot trong hai gia tri ‘M’ hodc ‘B’ va thang chi nhan
gié tri tir 1 dén 12.
. Khong dugce stir dung mang.
Huréng dan: Khai bao file luu cac hoa don, mdi hoa don 1a mot ban ghi nhu sau
Type
Hoadon = record
SoHoadon: word;
Thang: byte;
Mahang: string[5];
Loai: char;
end;
Var
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f: file of hoadon;
Bai tap 8.19: Ngudi ta quan 1y cac dau sach ciia mot thu vién béng mot ban ghi gdm co cac truong:
Masach, Tensach, Tentacgia, Nhaxb (nha xudt ban), Namxb (nim xuit ban), SoLuong. Viét chuong
trinh cho phép thuc hién cac thao tac sau:

a. Nhap vio cac dau sach c6 trong thu vién va luu vao file c¢6 tén Sach.dat, qua trinh nhap dirng
khi ma sach dua vao 1a mot xau rong.

b. Duyét va in ra tén cac quyén sach dugc xuat ban sau nim m (m dugc nhap tir ban phim khi
thuc hién chuong trinh).

c. B6 sung sach vao thu vién theo yéu cau: néu sach da c6 thi chi ting sd lugng sach bd sung,
nguoc lai thém mot dau sach mai vao file.

Chuy:
- Khong duogc st dung mang
- Khi nhap cha y kiém tra dé ndm xuat ban <= nam hién tai
- Sau khi in ra danh sach cdc dau sach xuét ban sau nim m, cho biét thém danh sach d6 c6
bao nhiéu dau sich tat ca.
Huéng dan: Khai bao thu vién 1a mot file cac dau sach, mdi dau sach 1a mot ban ghi nhu sau
Type
St5 = String[5];
St20 = String[20];
Dausach = Record
Masach: St5,
Tensach, Tentacgia, Nhaxb: St20,
Namxb: word,;
SolLuong: byte;
end;
Var
f: file of DauSach;
Bai tap 8.20: Nguoi ta luu thong tin cac can b trong co quan vao file c6 tén CANBO.DAT, moi can
b 1a mot ban ghi gom cac truong: STT, Hoten, Ngaysinh, Diachi, HSLuong, HSPhucap, SoDT. Hay
viét chuong trinh thuc hién céc yéu cau sau:

a. Nhap danh sach can bo va luu vao file, qua trinh nhap dung khi ho tén nhap vao 1 xau rong
va truong STT chuong trinh ty gan.

b. In ra danh sach can bd c6 hé sé lwong nam trong khoang tir x dén y, x va y la cac s thuc
duogc nhap tir ban phim khi thyuc hién chuong trinh.

. Sao chép thong tin cac can bd co tudi trén 50 vao mot file khac.

d. Inbang luong cta tit ca can bo luu trong file CANBO.DAT ra man hinh gdm cac thong tin:
STT, Hoten, HSLuong, Luong, trong d6 Luong dugc tinh theo cong thac Luong =
(HSLuong+HSPhucap)*290000, dit li¢u in ra dinh dang theo cot. Cudi bang, in tong lwong
cua toan co quan.

e. Sao chép ndi dung cta file CANBO.DAT vao file vin ban CANBO.TXT, mdi can b tuong
ung mdt dong.

Huéng ddn: Khai bao mdi can by 1a mot ban ghi nhur sau
Type
St10 = String[10];
St20 = String[20];
Canbo = Record
Hoten, Diachi: St20,
Ngaysinh: St10; {dd/mm/yyyy}
HSluong, HSPhucap: real,
SoDT: St10; {S6 dién thoai }
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end,
Var
f: file of Canbo;
Khi nhép ngay sinh phai kiém tra dinh dang theo yéu cau: dd/mm/yyyy
Tudi ciia mot can bd duoc tinh bang nim hién tai trir cho ndm sinh. Nam sinh lay tir 4 ky tu cudi
cung cua ngay sinh va chuyén sang dang so.
Bai tap 8.21: Viét chwong trinh nhap vao tén mot file van ban. Kiém tra file nay co ton tai trén dia
khong? Néu cé, in ndi dung cua file tir dong thr m dén dong tht n, trong d6 m va n 1 hai sé nguyén
duong bat ky dugc nhap tir ban phim khi thuc hién chuong trinh.
Huéng dan: Mo file bang thu tuc Reset, roi chuyén con tré vé dong thir m, doc va in n dong (hoic
cho dén hét file).
Bai tép 8.22:Gia su trong mét file van ban trén dia co tén la MATRIX.TXT nguoi ta da luu cac 5O
liéu vé mot ma tran A cap mxn va mot vector X n chiéu. Cach Iuu trit nhu sau:
Dong dau tién chira hai s m va n
Dong thtr hai chtra vector X
m dong tiép theo 1an lwot chira m hang clia ma tran A
Giita cac sb trong mot dong cach nhau mot ky tu trang
Viét chuong trinh tinh gia tri vector Y = AX va dua két qua ra man hinh dong thoi Iuu vao cudi file
MATRIX.TXT (A va X duoc lay tir file MATRIX.TXT)
Yéu cau:
Chuong trinh phai thiét 1ap cac thu tuc sau
LayDulieu(A,X,m,n) thuc hién viéc doc dit li€u tur file MATRIX.TXT va gan cho A, X, m, n
TinhTich(A,X,m,n,Y) thyc hi€n viéc tinh vector Y
LuuKetqua(Y,m) thuc hién viéc in vector Y ra man hinh va lwu vao cudi file MATRIX. TXT
Thanh phan thir i ciia vector Y duoc tinh theo cong thirc

IR
]

Bai tap 8.23: Gia suir trong mot file van ban trén dia c6 tén 1a DANHBA.TXT Iuu danh ba dién thoai
trong thanh phé. Cach lru nhu sau:
. Dong dau luu hai s6 nguyén duong m va n, trong d6 m 13 s6 may dién thoai thudc co quan nha
nuée, con n 1a sd may thudc tu nhan.
. m dong tiép theo Iuu théng tin 1an luot cia m may dién thoai thudc co quan nha nude, mdi dong
ghi sb dién thoai, mot ky tu tring va sau d6 1a tén co quan.
n dong tiép theo nita luvu thong tin 1an luot ciia n may dién thoai tu nhan, méi dong ghi sb dién
thoai, mot ky tu tréng va sau d6 1a ho tén chu dién thoai.
Viét chuong trinh doc dir liéu tur file DANHBA.TXT va in bang danh ba dién thoai ra man hinh theo
thtr tu tang dan cua cha may dién thoai, cdc mdy di¢n thoai thudc co quan nha nude in trudc roi dén
cac may dién thoai tu nhan. Danh sch in ra theo 3 cdt, cot 1 ghi s6 dién thoai, cot 2 ghi tén co quan
hodc tén chi may di¢n thoai, cot 3 ghi loai 1a TN (tu nhan) hodc NN (nha nudc)

Yéu ciu:
Khai bao kiéu ban ghi 1d MAYDT bao gom 3 truong: SoDt, TenChu, Loai
Thiét lap thu tuc LayDulieu(Ak) dé doc dir liéu tur file DANHBA.TXT va luu vao mang A
(méang cac MAYDT) véi k 1a s6 phan tir ciia mang.
Thiét lap thu tuc SAPXEP(A k) dé sép Xép moi nhoém may dién thoai nha nudc, tu nhan theo thu
ty tang dan cua tén chi mdy dién thoai trong mang A.

. Thiét lap tha tuc INKETQUA(Ak) dé in ra man hinh danh ba dién thoai tir mang A.
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Chuong 9
DU LIEU KIEU CON TRO

I. KHAI BAO
Type
<Tén kiéu con tro> =~ <Kiéu cua bién dong>;
Var
<Tén bién>:<Tén kiéu con tré>;
Vidu 1:
Type
TroNguyen : Ninteger;
Var
p, g: TroNguyen;
Sau khai bao nay cac bién p va q 1a cac bién con tro co thé tro dén cac bién dong c6 kiéu integer.
Chuong trinh s& cip phat 4 byte cho mdi bién con tré. Con ving nhd ciia cac bién dong chua duoc
cap phat.
Vidu 2:
Type
TroSv = Sinhvien;
Sinhvien = Record
Hoten: String[20];

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

Trong vi du nay, p 1a bién tré c6 thé tré6 dén cac ban ghi co kiéu Sinhvien, trong ban ghi nay lai c6
truong Tiep 12 mot bién tro c6 thé tro dén bién dong khéc ciing c6 kiéu Sinhvien.
II. LAM VIEC VOI BIEN PONG
2.1. Cép phat viing nhé
Dung thu tuc New theo ct phap:
New(<bién tro>);

Phép gan gitra hai bién tro duoc thue hién néu ching c6 cung kiéu. Sau phép gan p:=q; cc con trd
p va q cung tré dén mot dia chi. Do d6 moi thay d6i ctia p” ciing 1am thay dbi q”. Nhu vay, can phin
biét hai phép gan p:=q va p”:=q”. Ngoai ra, cac con tro cung kiéu c6 thé duoc so sanh v6i nhau bang
cac toan tr quan hé¢ = va <>.

Turbo Pascal ciing khai bio sdn mdt con tré khong trd tdi mot bién dong nao goi 1a con tré Nil.
Gia tri con tr6 Nil 1a tuong hop véi moi kiéu con tro. Nil ¢ thé dugc gan cho bién con tro dé chi ra
rang con tré ay hién khong dugc sir dung. Chung ta ciing c6 thé sir dung Nil trong cac phép so sanh.
2.2. Giai phong vung nhé

Dung thu tuc Dispose(p);

Trong d6 p 1a mot bién con tro. Thu tuc Dispose cho phép tra lai bo nhé dong da dwoc cip phat
badi thu tuc New.

I1I. DANH SACH PONG
3.1. Khai niém

Chiing ta da timg 1am quen véi kiéu mang, luu danh sach gdm nhiéu thanh phan cé cing kiéu.
M3di thanh phan 1a mot bién tinh va s6 lwong thanh phan ciia danh sach 14 ¢6 dinh. O day ching ta dé
cap dén mot dang danh sach dong theo nghia: mdi thianh phan 1a mot bién dong va s6 lugng thanh
phéan ciia danh sach co thé thay d6i. Mdi bién dong trong danh sach dugc goi la mot nit.
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3.2. Khai bao , q N
D¢ khai bdo mot danh sach dong trudc hét ta khai bao ki€u cua moi nit trong danh sach.
Type <Tro nut> =" <Nut>;
<NU{t> = Record
Data: DataType;
Next: <Tré Nut>;
End;

Var First: <Tré Nat>;

First 1a dia chi cua nut dau tién trong danh sach, dua vao truong Tiep cuia nit nay ta bét dugc dia
chi cia nat thir hai, cir nhu vay ta bi{:t duoc dia chi cda tat ca cac nut trong danh sach. Danh sach
dang nay duogc goi la danh sach lién két don.

3.3. Cac thao tac thuwong gap trén danh sach lién két don
Trong phan ‘nay chung ta gia thiét rang mdi nit trong danh sach c6 hai truong: truong Info (luu nd1
dung ctia bién dong) va truong Next (luu dia chi ctia nut tiép theo). ta ¢6 khai bio danh sach nhu sau

Type TroNut = *Nut;

Nut = Record i

Info: data; {data la kiéu dir li¢u da dinh nghia trudc}
Next: TroNut;
End;
Var First: TroNut;
3.3.1. Khoi tao danh sdach

First:=Nil;

3.3.2. Bé sung mét niit vao dau danh sach
{1. Tao ra nut méi}

New(p);

p”.Info:=X;

{2. B sung vao dau danh sach}
p”.Next:=First;

First:=p;

3.3.3. Bé sung mét niit vao cuéi danh sdach

Xuét phat danh sach khong c6 nit nao ca. Nat moi thém vao s& ndm cudi danh sach. Khi d6 ta can
hai bién con tro First va Last 1an luot trd dén cac nat dau va cudi danh séach.

Procedure Khoitao;
var p: TroNut;
Begin
First:= nil; Last:= nil;
While <con thém niit madi vao danh sach> do

Begin
New(p);
ReadIn(p”.Info);
p~.Next:= Nil;
If First = Nil then
First:=p
Else
Last™.next:= p;
Last:= p;
End,;
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End;
3.3.4. Duyét danh sach
Duyét danh sach 1a tham va xur ly tirng nit trong danh séach.
Procedure Duyet;
Var p: Tronut;
Begin
p:= First;
While p <> nil do
Begin
<Xu ly p>;
p:=p~.Next; {duyét qua nat tiép theo}
End;
End;
3.3.5. Bé sung mét niit vao sau niit dwoc tré béi p

Thu tyc sau thyc hién vi¢c bo sung mdt nit cd ndi dung x vao sau nit dugce tro boi p.

Procedure Bosung(p,X);
Var q: TroNut;

Begin
New(q);
g".info:=x;
if first = nil then
begin
g™.next ;= nil;
first :=q;
end
else
begin
g".next:= p”~.next;
p~.next:=q;
end;
End;

3.3.6. Xod m¢gt nut khoi danh sach
Thu tuc sau thuc hién viéc x6a mot nut troé boi p ra khdi danh séach.
Procedure Xoa(p);
Var q: TroNut;
Begin
if First = nil then
exit;
if p = First then
First := First™.next
else
begin
g:= First;
While g™.next <> p do
g:= g".next;
g".next:= p”~.next;
end;
Dispose(p);
End,;
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BAI TAP MAU

Bai tap 9.1: Trong cac bai tap tir 9.1 dén 9.4, dung danh sach lién két don luu mot diy sd nguyén.

Nt dau tién trong danh sach duoc tro boi First. Cho khai bao mdi nut trong danh sach nhu sau:
Type TroNut =" Nut;
Nfut = Record

GiaTri: Integer;

Tiep: TroNut;

End;
Var First: TroNut;
Viét chuong trinh thyc hién cac yéu cau sau:

a. Nhap diy cac s6 nguyén va luu vao danh sach cé nit dau tro bai First, qua trinh nhap dirng khi dit

lidu dua vao khong phai 1a sb nguyén.
b. In gia tri cac nat 16n hon 0.
Program Vi_du_1;
Type TroNut = * Nut;
Nut = Record
GiaTri: Integer;
Tiep: TroNut;
End;
Var First: TroNut;
p: pointer;

Procedure Nhap;
Var
n:integer;
kg:boolean;
last,p: tronut;
begin
first:=nil;
last:= nil;
repeat
write(‘Nhap gia tri mot nut — Ket thuc bang ky tu Q: );
{$I-}
readin(n);
{$1+}
kg:= IOResult=0;
if kq then
begin
new(p);
p~.Giatri:=n;
p/.Tiep:=nil;
if first = nil then
first:= p;
else
last™. Tiep:= p;
last:=p;
end;
until not kq;
end,
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Procedure In_so_duong;
Var
p: Tronut;
begin
p:= first;
while p <> nil do
begin
if p~.Giatri > 0 then
write(p”.Giatri:8);
p:=p/ . Tiep;
end;
end;
Begin
Mark(p);
Nhap;
In_so_duong;
Release(p);
ReadIn;
End.
Bai tap 9.2: Viét thu tuc dém sd nit ¢ gia tri 16n hon 0 va tinh gié tri trung binh cong cta cac nat do.
Procedure Nut_duong(var dem: word; th:real);
Var
p: Tronut;
tong:longint;
begin
dem:=0;
tong:=0;
p:= first;
while p <> nil do
begin
if p~.Giatri > 0 then
begin
inc(dem);
tong:=tong+p”.Giatri;
end;
p:=p/.tiep;
if dem = 0 then
tb:=0
else
tb:=tong /dem;
end;
Bai tap 9.3: Gia st ddy gia trj cac nat trong danh sach da dugc sap tang dan. Viét cac thu tuc va ham
sau:
a. Procedure Insert(var first: TroNut; m: integer) thuc hién viéc bd sung mot nit vao danh
sach sao cho tinh tang dan duoc bao toan.

Procedure Insert(var first: TroNut; m: integer);
Var

p,q: Tronut;
begin
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new(p);
p/.Giatri:= m;
if (first = nil) or (first®.Giatri < m) then
begin
pA.Tiep:=nil;
first:= p;
end
else
begin
q:= first;
while (q™.Tiep <> nil) and ((g".Tiep)*.Giatri < m) do
g:= g’ Tiep;
p/.Tiep:= g'.tiep;
gh.Tiep:=p;
end;
end;

b. Procedure InitList thuc hién viéc tao danh sach co tinh chit trén bang cach nhap dit liéu tir
ban phim va qua trinh nhap dirng khi nhan phim ESC (y€u cau: st dung thu tuc Insert).

Procedure InitList;
Var
m: integer;
Begin
first:= nil;
repeat
write(‘Nhap gia tri cua mot nut: ‘);
readin(m);
insert(first,m);
until readkey = #27;
end;
c. Procedure List(First: TroNut) in day gia tri cac nat trong danh sach.
Procedure List(First: Tronut);

Var
p:Tronut;
begin
p:= first;
while p <> nil do
begin
write(p”.Giatri);
p:=p~.Tiep;
end;
end;

d. Procedure DeleteZero( Var First: TroNut) thuc hién viéc xo04 tit ca cac nut c6 gia trj 0

trong danh sach.
Procedure DeleteZero(Var First: TroNut);
var

p,q: Tronut;
begin

p:= first;

while (p <> nil) and (p".Giatri < 0) do
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begin
a=p;.
p:=prTiep;
end;
while (p <> nil) and (p~.Giatri = 0) do
begin
gh.Tiep:= p~.Tiep;
dispose(p);
p:= g .Tiep;
end;

end;

e. Function TroMax(First: TroNut): TroNut tra vé dia chi ciia nat dau tién dat gia tri 16n nhat
(tinh tir dau danh sach, néu c6, nguoc lai ham tra vé gia tri Nil).
Function Tromax(First: TroNut);
var

p.g: Tronut;

m:integer;
begin

if first = nil then

TroMax:= nil
else
begin
p:= first;
m:= p~.Giatri;
q:= p".Tiep;
while (g <> nil) do
begin
if g".Giatri > m then
begin
p=dq;
m:= p~.Giatri;
end;
q:=g".Tiep;
end;
TroMax:=p;
end;
end;
Bai tap 9.4: Gia sir danh sach khac rdng. Viét cac thu tuc va ham sau:

a. Function GiaTriMax(First: TroNut): integer tra vé gia tri 16n nhit cta nat c¢6 trong danh

séch.
Function GiaTriMax(First: TroNut): integer;

var
m: integer;
p, g: Tronut;
begin
p:= first;
m:= p/.Giatri;
q:= p~.Tiep;
while q<> nil do

begin
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if g~.Giatri > m then
m:=g”.Giatri;
g:= g~ Tiep;
GiaTriMax:= m;
end;

b. Function GiaTriMin(First: TroNut): Integer tra vé gia tri nhé nhat ctia nat c6 trong danh sach.
Function GiaTriMax(First: TroNut): integer;
var

m: integer;
p.q: Tronut;
begin
p:= first;
m:= p~.Giatri;
g:= p~.Tiep;
while g<> nil do
begin
if g~.Giatri < m then
m:=g”.Giatri;
g:= g’ Tiep;
GiaTriMin:= m;
end;
Bai tip 9.5: Cho danh sach lién két don c6 nut dau trd boi First, duogce khai bao nhu sau
Type
TroNut = *nut;
Nut = Record
Info: real;
Next: TroNut;
End;
Var
First: Tronut;
Viét cac thu tuc va ham sau:
a. Function Search(First: TroNut; k: word): TroNut tra vé dia chi cua nat thir k (néu co,
nguoc lai, ham tra vé gia tri Nil).
Function Search(First: TroNut; k: word): Tronut;
Var
d: word;
p: Tronut;
Begin
d:=0;
p:=first;
while (p <> nil) do
begin
inc(d);
if d = k then
break;
p:= p~.next,
end;
Search:= p;
End;
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b. Procedure Delete_ K(Var First: TroNut; k: word) thyc hién viéc xo4 nut thr k trong danh
sach (néu co).
Procedure Delete K(Var first: Tronut; k:word);
var
d: word;
p.q: Tronut;
begin
d:=1;
p:= first;
while (p<> nil) and (d <k) do
begin
a:-=p;
p:= p~.Next;
inc(d);
end,;
if p <> nil then
begin
if p = first then
first:= first™.next
else
g™.next:= p~.next;
dispose(p);
end,
end,
c. Procedure DeleteList thuc hién viée xo4 tit ca cac nat trong danh sach.
Procedure DeleteList;

var
p: Tronut;
begin
while first <> nil do
begin
p:= first;
first:= first™.next;
dispose(p);
end;
end;

Bai tép 9.6: Cho file van ban co tén NGUYEN.INP luu cac s0 nguyén, giira cac s6 trong file cach
nhau mot ky ty tring hodc dau xudng dong. Viét chuong trinh thuc hién cac yéu cau sau:
a. Lay dir liéu tir file NGUYEN.INP va luu vao danh sach lién két don c6 nit dau tré boi First.
b. Tinh tong gia tri cac nit, tong gia tri cac nit duong, tong gid tri cic nut Am, sd nit ¢o gia tri 4m, sb
niit c6 gia tri duong. Cac két qua tinh duoc s& luu vao file van ban c6 tén KETQUA.OUT, dong dau
chira 3 gia tri tong, dong thir hai chira hai gié tri con lai.
Program Vi_du_6;
type
Contro =" Nut;
Nut = Record
info: integer;
next: Contro;
end;
var
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first: Contro;
Procedure Lay_du_lieu;
var
p: Contro;
So: integer;
f: text;
Begin
assign(f, NGUYEN.INP’);
reset(f);
first:= nil;
while not Eof(f) do
begin
read(f, so);
new(p);
p~.info:= so;
p~.next:= first;
first:= p;
end;
close(f);
End;
Procedure Tinh_toan;
var
f:text;
p: Contro;
T, T_duong, T_am: longint;
N_duong, N_am: word;
begin
assign(f, KETQUA.OUT");
rewrite(f);
p:= first;
T:=0;
T_duong: =0;
T _am:=0;
N_duong:= 0;
N_am:=0;
while p <> nil do
begin
T:=T + p~info;
if pAinfo > 0 then
begin
T _duong:= T_duong + p~.info;
inc(N_duong);
end;
if pAinfo < 0 then
begin
T am:=T_am + p~.info;
inc(N_am);
end;
p:= p~.next,
end,
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writeln(f, T,#32,T_duong,#32,T_am);
writeln(f,N_duong,#32,N_am);
close(f);
end,;
Begin
Lay du_lieu;
Tinh_toan;
End.
Bai tap 9.7: Nguoi ta luu thong tin cac bénh nhin ctia bénh vién X trong danh sach lién két don co
nat du tro boi First, mdi bénh nhan twong tmg véi mot nit trong danh sach duoc khai bao nhu sau:
Type St20 = String[20];
St5 = String[5];
St2 = String[2];
TroBN = "BenhNhan;
BenhNhan = Record
MaBN: St5; {Ma bénh nhan}
Hoten: St20; {Ho tén bénh nhan}
Tuoi: byte;  {Tudi}
Tiep: TroBN;
End;
Ch y: Hai ky tw dau ciia ma bénh nhén la md ciia khoa diéu tri.
Viét cac thu tuc va ham sau:

a. Procedure BoSungBN(Var First: TroBN; Bma: St5; Bten: St20; Btuoi: byte) bd sung bénh
nhan gé ma la Bma, ho tén la Bten, tudi la Btuoiﬁvéo cudi danh sach c6 nat dau tré boi First (Luu
y: Kiém tra Bma chua c6 trong danh sach méi b sung).

Procedure BoSungBN(var First: TroBN; Bma: St5; Bten: St20; Btuoi:byte);
var
p.q: TroBN;
begin
p:= first;
while (p <> nil) and (p®".MaBN <> Bma) do
begin
q:-=p;
p:= p.tiep;
end;
if p = nil then
begin
new(p);
p~.MaBn:= Bma,
p~.Hoten:= Bten,;
p/.tuoi:= Btuoi;
pA.Tiep:= nil;
if first = nil then
first=p
else
gh.tiep:= p;
end,
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b. Procedure KhoiTao(Var First: TroBN) nhap dir liéu cho danh sach c6 nut dau tro boi First,
qua trinh nhap ding khi m3 bénh nhin dwa vao 13 xdu rdéng (Yéu cau st dung thi tuc
BoSungBN).

Procedure KhoiTao(Var First: TroBN);

var
bma:St5;
bten: st20;
btuoi: byte;

begin
first:= nil;
repeat

write(‘Nhap ma benh nhan: ‘);
readin(bma);
if bma <> “ then
begin
write(‘Ho ten benh nhan: °);
readin(bten);
write(“Tuoi: °);
readin(btuoi);
BosungBN(first, bma, bten, btuoi);
end;
until bma = “;
end;

c. Function SoBN(First: TroBN; BKhoa: St2): word tra vé sd lrong bénh nhin diéu tri tai khoa
c6 ma BKhoa.
Function SoBN(First: TroBN; BKhoa: St2): word;
Var
p: TroBN;
dem:word;
Begin
dem:= 0;
p:= first;
while p <> nil do
begin
if copy(p~.MaBN,1,2) = BKhoa then inc(dem);
p:= pA.tiep;
end;
SoBN:= dem;
End;

d. Procedure LietKe(First: TroBN; n: byte) in thdng tin ctia cac bénh nhan ¢ tudi nhé hon hoic
bang n.
Procedure LietKe(First: TroBN; n: byte);
Var
p: TroBN;
Begin
p:= first;
while p <> nil do
begin
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with p do
if tuoi <= n then
writeln(mabn, #32,hoten, #32, tuoi);
p:= p/tiep;
end;
End;

e. Procedure XoaBN(Var First: TroBN; Bma: St5) xoa bénh nhan c6 ma Bma khoi danh sach.
Procedure XoaBN(Var First: TroBN; Bma: St5);
Var
p.q: TroBN;
Begin
p:= first;
while (p <> nil) and (p®".MaBN <> Bma) do
begin
q=p;
p:= p/.tiep;
end;
if p <> nil then
begin
if p = first then
first:= first.tiep
else
gh.tiep:= p/.tiep;
dispose(p);
End;
Bai tip 9.8: Nguoi ta luu thong tin ciia mdi dai Iy trong cong ty boi mot nut trong danh sach lién két
don va duoc khai bao nhu sau:
Type St6 = String[6];
TroDL =" DaiLy;
DaiLy = Record
SoDT: St6;
DoanhThu: Longlnt;
Next: TroDL,;
End;
Viét cac tha tuc va ham:
a. Procedure BoSung(Var First: TroDL; Tel: St6; m: LonglInt) dé b sung mot dai Iy ¢ sé dién
thoai Tel va doanh thu 13 m vao dau danh sach c6 nut dau tré boi First.
Procedure BoSung(Var First: TroDL; Tel: St6; m: Longint);
Var
p: TroDL,
Begin
new(p);
p~.SoDt:= Tel;
p~.Doanhthu:= m;
p/.next:= first;
first:= p;
End;
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b. Function DThu(First: TroDL; Tel: St6): Longlnt tra vé doanh thu cua dai 1y ¢6 sé dién thoai
14 Tel, néu khong c6 dai 1y d6 thi ham tra vé gia tri 0.
Function DThu(First: TroDL; Tel: St6): Longlnt;
Var
p: TroDL;
Begin
p:= first;
while (p <> nil) and (p*.SoDT <> Tel) do
p:= p~.next;
if p <> nil then
Dthu:= p~.doanhthu
else
Dthu:=0;
End;

¢. Function TongDThu(First: TroDL): Real tra vé tong doanh thu ctia tit ca cac dai Iy trong cong
ty.
Function TongDThu(First: TroDL): Real,
Var
p: TroDl;
T: real;
Begin
T:=0;
p:= first;
while p <> nil do
begin
T:= T+ p”.Doanhthu;
p:= p~.next,
end;
TongDthu:=T;
End;

d. Function DemDL(First: TroDL; m: LonglInt): Word tra vé s6 dai 1y ctia cong ty c6 doanh thu
16n hon m.
Function DemDL(First: TroDL; m: LonglInt): Word;
Var
p: TroDL,
dem: word;
Begin
dem:= 0;
p:= first;
while p <> nil do
begin
if pA.Doanhthu > m then
inc(dem);
p:= p~.next,
end;
DemDL:= dem;
End,;
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e. Procedure XoaDL(Var First: TroDL; Tel: St6) xoa dai 1y c6 s6 dién thoai Tel ra khoi danh
sach.
Procedure XoaDL(Var First: TroDL; Tel: St6);
Var
p,q: TroDL;
Begin
p:= first;
while (p <> nil) and (p*.SoDT <> Tel) do
begin
q:=p;
p:= p~.next;
end;
if p <> nil then
begin
if p = first then
first:= first™.next
else
g™.next:= p~.next;
dispose(p);
end;
End;
BAI TAP TU GIAI
Bai tap 9. 9 Dung danh sach moc ndi dé biéu dién mot da thirc Pn(x) = anx + anaxX"t +..+ ap. Trong
d6, mdi sd hang cia da thirc duoc xac dinh boi 2 thanh phan: hé s6 a; va s6 mi i.
Nhu vay, ta co thé xay dung cAu trac dit liéu cho da thirc nhu sau:
TYPE DATHUC ="SOHANG,;
SOHANG = Record
HeSo: Real;
SoMu: Integer,
Next: DATHUC,;
End;
Viét chuong trinh  thuc hién cac cong viéc sau:
1. Viét tha tuc nhap vao mdt da thuc.
2. Viét thu tuc dé sap xép lai cac s6 hang cua da thirc theo thir ty s6 mil giam dan.
3. Viét thu tuc/ham dé cong 2 da thirc.
4. Viét ham dé tinh gia tri ciia da thirc theo gia tri X.
Bai tap 9.10: Cho mét file vin ban trong d6 c¢6 chira cac tir. Cac ddu phéan cach tir 1a: ky tu tring, dau
cham, diu phfiy, diu chdm phéy, dAu hai chAm, d4u than, diu héi. Moi tir déu bat dau bﬁng mot ky tu
trong tap ['A'.."Z"].
1. Viét thu tuc cho phép doc céc tir trong file van ban da cho va luu cac tir d6 vao mang cac danh
sach moc ndi:
TuDien : ARRAYT'A'.."Z"] OF DanhSach;
Trong d6 kiéu DanhSach dugc cho nhu sau:
TYPE DanhSach = RECORD
Tu : String[10];
Next : DanhSach;
END;
Mbdi danh sach moc ndi trong tir dién déu phai dugc sap thir tu (tang dan), va cac tir duoc luu trong
tir dién phai khac nhau.
2. Viét mot thii tuc hién thi tit ca cac tir trong tir dién ra man hinh theo thtr ty tang dan.
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3. Yiét mot thu tuc bd sung mot tir mdi vao tir dién bang cach doc tir d6 tir ban phim, tim n6 trong tir
dién.
- Néu tim thiy, hién thi thong bao:"Tir da c6 trong tir dién".
- Néu khong tim thay, chén tir d6 vao trong tir dién & vi tri thich hop.
Bai tip 9.11: Cho diy s nguyén sip theo th ty ting dan va luu trong mot danh sach lién két don co
dia chi ntt dau danh sach Ia First.
a. Viét chuong trinh xo4 tat ca cac nit trong danh sach co gié trj 0.
b. Viét chuong trinh in ra cac gi4 tri phan biét ctia danh sach.
Bai tap 9.12: Cho hai day s thuc luyu trong hai danh sach lién két don, cé dia chi ctia cac niit dau
danh sach 1an Iuot 1a First]l va First2. Gia str trong mdi danh sach gid tri cac nut dd duoc sip ting
dan. Hay viét chuong trinh tao mot danh sach lién két don co nat dau tro boi List, chira tat ca cac
phan tir ctia hai danh sach trén, danh sach méi nay ciing dugc sap thi tu.
Bai tap 9.13: Mot cong ty du lich quan Iy tit ca cac xe 6 t6 ctia ho bang mot danh sach lién két, mdi
nut cia danh sach dugc khai bao nhu sau:
Type
TroXe = "Xe;
St6 = String[6];
St20 = String[20];
Xe = Record
TaiXe: St20; { ho tén tai xé }
BienSo: St6; { bién sb xe }
Socho: Byte; { sb chd ngdi }
Tiep: TroXe;
end;
Var
First: TroXe;
a. Viét tha tuc Procedure Print(First: TroXe; n:byte); in ho tén tai xé, bién sb xe cua tat ca
cac xe co n chd ngdi duoc luu trong danh sach.
b. Viét ham Function SoChoNgoi(First: TroXe; Bso: St6); tra vé s6 chd cua xe ¢ bién sb
Bso.
Bai tap 9.14: Ngudi ta quan 1y cac sach trong thu vién bang mot danh sach lién két, sip theo thu tur
ctia ma sach. Moi ddu sach twong tmg véi mot nit trong danh sach c6 khai bao nhu sau:
Type
TroSach = ~Sach;
St4 = String[4];
St20 = String[20];
Sach = Record
Ma: St4;
Ten, Tacgia: St20;
NamXb: word,;
Soluong: Byte;
Next: TroSach;
end;
Var
First: TroSach;
Cha y: Cac dau sach duoc sip theo thir ty mé sach.

a. Viét thi tuc Procedure CapNhat(Var First: TroSach; Bma:St4; Bten, BTgia: St20; Bnam:
word; n: byte); b6 sung vio thu vién dau sach c6 ma 1a Bma, tén sach Bten, tac gia BTgia
va sb luong bd sung 13 n theo yéu cau: Néu dau sach c6 mé 1a Bma d3 c6 trong thu vién
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d.

thi chi tang $6 luong 1€n n, nguoc lai thém mot dau sach méi vao thu vién véi sb luong n
va bao toan th tur cua ma sach.

Viét thi tuc Procedure LietKeNam(First: TroSach; Nam: word) in danh sach cic dau sach
xut ban vao nim Nam.

Viét ham Function So_Dau_Sach(First: TroSach; BTgia: St20) tra vé s6 dau sach cua tac
gia BTgia.

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

Bai tap 9.15: Mot cira hang kinh doanh vat lidu xay dung quan 1y lugng hang ton kho bang mdt danh
sach lién két. Moi loai vat li€u tuong rng vdi mdt nat trong danh sach va ¢ khai bao nhu sau:

Type

St3 = String[3];

St10 = String[10];

TroVT = Vattu;

Vattu = Record

Ma: St3;

Ten: St10;

DVTinh: St10; { don vi tinh}
Soluong: word;

Tiep: TroVattu;

Var

End;

First: TroVattu;

a.

Viét thu tuc Procedure XuatKho(Var First: TroVattu; Bma: St3; Bdonvi: St10; n: word);

ldy ra khoi kho n bdonvi loai vt tu c6 mi 1a Bma theo yéu cau sau:

. Néu vat tu c6 mid Bma khong c6 trong kho thi thong bao kho khong co loai vat tu ndy
va két thuc thyc hién.

. Nguoc lai, kiém tra Bdonvi cé trung vo1 DVTinh cia loai vat tu nay khong, néu
khong tring thi yéu cau doi theo don vi tinh luu trong danh sach trudc khi thuc hién
Xuét kho

. Néu s6 lugng trong kho cua vat tu ¢6 mad Bma nho hon n thi dua ra thong bao va hoi
lai 6 mudn xuét khong, néu mudn thi xuit V01 sO hmng bao nhiéu?

. Sau khi xuét n don vi loai vat tu theo yeu cAu, giam $6 luong vat tu trong kho cho phu
hop va néu sb luwong cia vat tu nay bang 0 thi xo4 né ra khoi danh sach.

Viét thu tuc Procedure NhapKho(Var First: TroVattu; Bma: St3; Bten, Bdv: St10; n:

word); nhdp vao kho n Bdv lagi vat tu c6 ma Bma theo yéu cAu:

Néu loai vat tu ¢6 ma Bma dé c6 trong kho thi chi ting s6 luong vat tu ndy trong kho,
nhé kiém tra don vi tinh nhu céu a.

. Nguoc lai, bd sung mot loai vat tu mdi vao kho véi ma la Bma, tén vat tu la Bten, don
vi tinh 1a Bdv va s lwong twong mg 1a n.

Viét ham Function SoVattu(First: TroVattu; Bma:St3); tra vé sb luogng vat tu c6 ma 1a

Bma con ton trong kho, néu khong c6 vat tu nay, ham tra vé gié tri 0.

Viét thi tuc Procedure ThongKe(First: TroVattu); in ra thong tin ctia tat ca cac loai vat tu

hién c6 trong kho.
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Chuong 10
) ) DO HOA
I. MAN HINH TRONG CHE PO PO HQA ( GRAPHIC) |

Hinh anh trong ché do d6 hoa dugce tao ra béng cac diém anh (Pixel), s6 diém anh ctia man hinh
dd hoa tiy thudc vao ting loai CARD man hinh va MODE qui dinh cho man hinh d6.

Viéc lap trinh trong ché d6 d6 hoa can phai xac dinh dugc loai man hinh dang sir dung va chuong
trinh phai van hanh dugc trén nhiéu loai man hinh khac nhau.

Toa d6 cia mot diém anh trén man hinh d6 hoa ciing gidng nhu trong ché do van ban (TEXT) véi
diém anh dau tién trén goc trai man hinh 1 (0,0), toa do dinh dudi phai tiy thudc vao do phan giai
cua man hinh, CARD man hinh va MODE man hinh.

(0,0)

\IVIG/\/(, MaXY)
Dé dir dung duoc ché do dd hoa trén man hinh, ta can phai ¢ cac File sau:
GRAPH.TPU Chtra cic 1énh d6 hoa
* BGI Chtra Font man hinh
*.CHR Chtra Font ky tu
II. KHOI TAO VA THOAT KHOI CHE PO PO HQA
2.1. Khéi tao ché d do hoa

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

- Gd: Chi CARD man hinh.

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

Gd = Detect (=0)
Vi hing Detect, may sé& ty dong tim CARD man hinh twong tng dé chay chuong trinh.

- Gm: Chi MODE man hinh.

Trong trudng hop khai bao Gd = Detect thi khong can thiét phai khai bao Gm vi may tinh sé& tu
xac dinh loai CARD man hinh va thiét 1ap ché 46 MODE man hinh twong tng v6i CARD man hinh
do.

- Path: Puong din dén noi chira cac file *. BGI. Néu Path = ** thi ta hiéu 1a cac file *.BGI nim
trong thu muc hién hanh.

Ham GRAPHRESULT :Integer;

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

= 0: Thanh céng.
<>0 : Bi 16i.

Tén cua 16i duge xac dinh bai ham GRAPHERRORMSG(Er:Integer):String;

Ham nay cho ra mét xau ky tu thong bao 161 ctia d6 hoa xac dinh boi d6i s6 Er.

* Héng s6 GrOK = 0: Viéc khoi dong dd hoa ¢6 16i.

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

Ch y: Ta c6 thé khoi tao mode db hoa vé6i ché d6 256 mau bang cach sir dung ham
InstallUserDriver(Name:String;Ptr:Pointer):Integer; véi diéu kién trén dia phai co file
SVGA256.BGl.

Procedure ThietLapDoHoa;

var gd,gm,Gr:integer;

Begin
Gd:= InstallUserDriver(* SVGA256’ ,NIL);
Gm:=2; {Mode 640x480x256}
InitGraph(gd,gm,"C:\TP\BGI");

End;

2.2. Thoat khéi ché d¢ do hoa

Thu tuc CLOSEGRAPH;

Sau day la cdu tric chung ciia mdt chuong trinh db hoa:.
Uses Crt,Graph;
Procedure ThietLapDoHoa;
var gd,gm,Gr:integer;
Begin
DetectGraph(Gd,Gm);
InitGraph(gd,gm,'"C\TP\BGI");
Gr:=GraphResult;
If Gr<>GrOK then
Begin
writeln('Loi Do hoa: ',GraphErrorMsg(Gr));
Halt(1);
End;
End;
BEGIN
ThietLapDoHoa;

CloseGraph;
END.
III. TQA PQ VA CON TRO TREN MAN HINH PO HQA
3.1. Ham GetMaxX:Integer;
Cho toa do cot 16n nhit cia man hinh.
3.2. Ham GetMaxY :Integer;
Cho toa do dong 16n nhat ciia man hinh.
3.3. Thu tuc MOVETO(x,y:Integer);
Di chuyén con tré tir vi tri dang ding dén toa do (x,y).
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3.4. Thu tuc MOVEREL(dx,dy Integer);

Di chuyén con tré tir vi tri dang ding dén toa d6 méi cach toa do cii khoang cach 1a dx, dy.

3.5. V&é mdt diém trén man hinh:
Dung thu tuc PUTPIXEL(x,y:Integer; color:Word);
3.6. Lay mau clia mot diém tai toa dd x,y:
Ham GETPIXEL(x,y:Integer):Word;
IV. PAT MAU TREN MAN HINH PO HQA
4.1. it mau cho ddi twong cin vé
Dung thu tuc SETCOLOR(Color:Byte);
4.2. it mau nén
Dung thu tuc SETBKCOLOR(Color:Byte);
V. CUA SO TRONG CHE PQ PO HOA
5.1. Pit cira s6 trén man hinh
Tha tuc SETVIEWPORT(x1,y1,x2,y2:Integer; Clip:Boolean);
Véi x1,yl: dinh trén trai cta cira so.
x2,y2: dinh dudi phai ctia cira so.
Clip = TRUE: nhiing gi vuot khoi man hinh s& bi cét bo.

Clip = FALSE: nhitng gi vuot khoi man hinh s& khong bi cét bo.

* Khi tao ctra sb thi toa do trén man hinh s& thay d6i theo.
Toa d0 moi = Toa d0 cii - Toa do dinh trén trai.
5.2. X6a hinh anh trong cira sé
- X6a hinh 4nh trong cira s, ta dung thii tuc CLEARVIEWPORT;
- X6a toan bo man hinh, ta dung thu tuc CLEARDEVICE;
VI. VIET CHU TRONG CHE PO PO HQOA
6.1. Chon Font chir
Ta dung thu tuc SETTEXTSTYLE(font,Dir,size: Word);
- Cac font c6 thé chira cac hang sau:
DefaultFont = 0; TriplexFont = 1; SmallFont = 2;
SansSerifFont = 3; GothicFont = 4;
- Dir ¢6 cac hing sau:
HorizDir =0 Tir trai qua phai.
VetDir =1 Tu dudi 1én trén.
- Size: d0 16n cua chir.
6.2. Chon phén bb chir

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

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

- Hz 1a phan bb chit theo truc ngang. C6 cac hang sau:
LeftText =0 Chit viét nim bén phai truc ding.
CenterText =1 Chir viét nam ¢ giita truc dimg.
RightText = 2 Chir viét nim bén tréi truc dung.

- Vt 12 bd tri chit theo hudéng doc ddi vai toa do qui dinh xuit chudi. Cac héng lién quan:

BottomText =0 Chir viét nim bén trén tryc ngang.
CenterText =1 Chir viét nam ¢ giira truc ngang.
TopText=2 Chir viét nam bén dudi truc ngang.
6.3. Viét mot xau ky tw 1én man hinh

- Xuit mot xau ky tu tai vi tri con tré:
Dung thu tuc OUTTEXT(St:String);

- Xuit mot xau ky tu tai toa do x,y:
Dung thu tuc OUTTEXTXY (x,y: Word; St:String);
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Cha ¥: Cach xuit chudi cia hai thu tuc trén dugc qui dinh trong thu tuc SETTEXTJUSTIFY va
SETTEXTSTYLE.
VIL VE CAC HINH CO BAN
7.1. Chon kiéu dwong
Dung thu tuc SETLINESTYLE(Ls,Pt, Tk:Word);
Thi tuc niy xac dinh kiéu dudng duoc vé trong dd hoa.
Ls: kiéu duong v&. Ls c6 cac gia tri sau:
0: Puong lién nét
1: Nét dut
2: Nét cham gach
3: Nét gach
4: Puong do ngudi thiét ké tao ra.
Pt: xac dinh mau vé.
. Néu Ls = 0..3 thi Pt=0 (L4y gia tri Default)
. Néu Ls = 4 thi Pt 1a s6 nguyén chi mau cta kiéu dudng.
Tk: x&c dinh d§ day cua duong.
Tk = 1: binh thuong.
Tk = 3: dam nét.
7.2. V& doan thiang
LINE(x1,y1,x2,y2:Integer); v& tir diém (x1,y1) dén diém (x2,y2)
LINETO(x,y:Integer); v& tir vi tri con tro dén diém (x,y)
LINEREL(dx,dy:Integer); v& tir vi tri con tro dén diém cach d6 mot khoang dx,dy.
7.3. V& hinh chir nhit
Dung thu tuc RECTANGLE(x1,y1,x2,y2:Integer);
7.4. V& cung tron
Thu tuc ARC(x,y:Integer; gl,g2,R:Word);
V& cung tron ¢ tam (x,y) ban kinh R, goc bat dau la gl va goc két thuc 1a g2.
7.5. V& dwong tron - Ellip
Thu tuc v& duong tron: CIRCLE(x,y:Integer; R:Word);
Thu tuc ELLIPSE(X,y:integer; gl,g2,Rx,Ry: Word);
V& Ellip c6 tim (x,y) ban kinh ngang Rx, ban kinh doc Ry, goc bat dau 1a gl va goc két thic 1a
02.
7.6. Pinh MODE dudng vé
Thu tuc SETWRITEMODE(Mode:Integer);
- Binh Mode v& cho cac duong thing.
- Ta c6 thé chon Mode bang cac hang:
CopyPut = 0; XORPut =1,
Trong do:
. CopyPut 1a Mode cheén, duong méi s€ khong xo6a duong cil.
. XORPut 1a Mode x6a, duong mai s€ x6a duong cil.
XI11. TO MAU CAC HINH
8.1. Chon kiéu to
Thu tuc SETFILLSTYLE(Pt,Cl: Word);
Voi:
- Pt: MAu t6 cua hinh. C6 cic hang tir 0 dén 12.
0: T6 bang mau nén.
1: T6 bang mau vién.
2: T6 bang cac dau ---

- Cl: Mau t6 cua hinh.
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8.2. V& hinh chir nhit c6 to mau & bén trong
Thu tuc BAR(x1,yl1,x2,y2:Integer);
V& hinh chit nhat ¢ t6 mau va mau té6 duoc xac dinh bai thu tuc SETFILLSTYLE.
8.3. V& hinh h¢p chir nhat
Thua tuc BAR3D(x1,y1,x2,y2,Dh:Word; Top:Boolean);
V& hinh hop chit nhat c¢6 toa do dinh trén 1a (x1,y1), dinh dudi 1a (x2,y2) va chiéu day 1a Dh.

Dh
(x1,y1) 0

- (x2y2) ,
Cé nap Khong cé nap
Top = TRUE: Hinh hdp c6 nip.
Top = FALSE: Hinh hop khong c6 nap.
8.4.V¢ hinh Ellip
Thu tuc FILLELLIPSE(x,y:Integer; Rx,Ry:Word);
8.5. Vé hinh quat tron
Thu tuc PIESLICE(x,y:Integer; gl,g2,R:Word);
V& hinh quat tron c6 tim (x,y), goc dau gl, goc cudi g2, ban kinh R.
8.6. V& hinh quat Ellip
tha tuc SECTOR(x,y:Integer; gl1,g2,Rx,Ry:Word);
8.7. Lam loang mau m{t vung kin
Thu tuc FLOODFILL(x,y:Integer; Color:Word);
Trong do:
(x,y): diém nam trong ving kin.
Color: mau mudn t6.
8.8. Vé da giac
Dbi voi mot da giac bit ky c6 N dinh, ta phai khai bao N+1 dinh dé v& dudng gip khiic vai toa do
diém dau trung vdi toa do diém cudi.
Dé v& da giac ta dung thi tuc: DRAWPOLY (Np:Word; Var P);
trong do:
I Np: s6 dinh cta da giac + 1
P: chtra tga d§ céc dinh, la mot mang c6 Np thanh phﬁn 6 kiéu dir licu la PointType duoc
dinh nghia trong Unit Graph nhu sau:
TYPE PointType = Record
X,y: Integer;
End,
IX. CAC KY THUAT TAO HINH CHUYEN PONG
9.1. Ky thuit 13t trang man hinh
CARD man hinh c6 nhiéu trang, moi trang dugc danh 6 0,1,2,...
Dé v& hinh 1én mot trang man hinh, ta dung thu tuc:
SETACTIVEPAGE(Page:Word);
Trong do, Page la s6 cua trang man hinh. Thu tuc nay dugc dat trudce khi c6 1€nh v 1€én man hinh.
Dé dua trang man hinh ra man hinh, ta ding thu tuc:
SETVISUALPAGE(Page:Word);
Page: trang man hinh mu6n xem.
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Thong thudng, man hinh s& lam viéc va hién ra trén trang 0. Do d6, dé vira xem man hinh vira vé
1én trang man hinh khéc, ta thuong dung hai thu tyc trén di keém vdi nhau.
Dé thyc hién ty dong chwong trinh khi sir dung ct phép 1at hinh nay, ta thuong theo mot giai thuat
Sau:
I Tao bién pagel,page2:Word;
Tao vong lap

Repeat
SetVisualPage(pagel); (* Xem trang man hinh pagel *)
SetActivePage(page2); (* V€ hinh 1€n trang page2 *)

(* Hoan vi 2 bién pagel, page2 *)
Temp:=pagel,;
pagel:=page2;
page2:=Temp;
Until <Diéu kién thoat>;
9.2. Luu va di chuyén mét viing man hinh
Chung ta c6 thé luu mot ving man hinh vao bd nhé rdi sau d6 lai dan né 1én man hinh tai mot vi
tri khac.
Luu mot ving man hinh vao by nh¢ dugc thuc hién béng thu tuc:
GETIMAGE(x1,y1,x2,y2:Integer; Var P:Pointer);
trong d6 P 1a con tro dé luu ndi dung cua vang (x1,y1,x2,y2).
Viée diang ky mot ving nhé dong phai duoc khai bao dung luong can thiét. Dung luong ving nhé
duoc thuc hién bé‘mg ham:
IMAGESIZE(x1,y1,x2,y2:Integer):Word,
Pé hién hinh anh tir bd nhé ra man hinh, ta dung thu tuc:
PUTIMAGE(X,y:Integer; P:Pointer; Mode:Word);
trong do:
(x,y): Toa dd dinh trai hinh chir nhat ma ta mudn dua ra.
P : Con tré Iuu vung hinh chir nhat.
Mode: Hang sb chi phuong thirc hién ra man hinh. Mode chira mdt trong cac hing sau:
NormalPut = 0: Xuét ra nhu di luu (phép MOV)
XORPut = 1: Phép XOR, x6a hinh cii néu hai hinh giao nhau.
ORPut = 2: Phép OR, ldy ca hai hinh néu hai hinh giao nhau.
ANDPut = 3: Phép AND, néu hai hinh giao nhau thi l1ay phan chung.
NOTPut = 4: Phép NOT, cho ra am ban.
V& viéc thuc hién ta tién hanh nhu sau:
Khai bao mét bién con tré P:Pointer;
Ping ky mot viing nhd dong do P quian 1y bang tha tuc
GETMEM(P,ImageSize(x1,y1,x2,y2));
. Luu hinh anh béng thi tuc GETIMAGE(x1,yl1,x2,y2,P");
. Xuét ra man hinh bé“mg thu tuc PUTIMAGE(x,y,P”,Mode);
BAI TAP MAU
Bai tap 10.1: Viét dong chit c6 bong trong ché do 256 mau.
Uses crt,Graph;
var gd,gm:integer;

Procedure WriteStr(dx,dy:Integer;st:String);
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Var i,j:/Integer;
Begin
settextstyle(5,0,8);
J:=16;
(* Viet chu bong *)
fori:=0to 15 do
begin
setcolor(j);
outtextxy(dx+i,dy+i,st);
inc(j);
end;
setcolor(40);
outtextxy(dx+i,dy+i,st);
End;

Begin
gd:=INSTALLUSERDRIVER('SVGA256',NIL);
GM:=4;
initgraph(gd,gm,'c:\bp\BGI');

WriteStr(1,100," Pham Anh Phuong’);
readin;

CloseGraph;

End.

Bai tap 10.2: V& cac hinh chir nhat ngau nhién trén man hinh.
Uses Crt,Graph;

Procedure ThietLapDohoa;

Var Gd,Gm:Integer;

Begin

Gd:=0;
InitGraph(Gd,Gm,’D:\BP\BGI’);
End;

Function RandColor:Byte;
Begin
RandColor:=Random(MaxColors - 1)+1;
End;
Procedure DeMo;
Var x1,yl,x2,y2:Integer;
Begin
Randomize;
Repeat
x1:=Random(GetMaxX);
yl:=Random(GetMaxy);
x2:=Random(GetMaxX - x1) + x1;
y2:=Random(GetMaxX - y1) + y1;
SetColor(RandColor);
Rectangle(x1,y1,x2,y2);
Delay(500);
Until KeyPressed,;
End,;
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BEGIN

ThietLapDohoa;

DeMo;

CloseGraph;
END.
Bai tap 10.3: V& mot kim dong hd quay quanh tim O(x0,y0).
Uses crt,Graph;
Var x0,y0:word;

Alpha,Beta,R:real;

Procedure VeDgt(x0,y0:word; R,Alpha:real);
Begin
Line(x0,y0,x0+Round(R*Cos(Pi*Alpha/180)),
y0-Round(R*Sin(Pi*Alpha/180)));
End;
BEGIN
ThietLapDoHoa;
x0:=GetMaxX div 2;
y0:=GetMaxY div 2;
R:=100;
Alpha:=90;
Beta:=6;
SetWriteMode(XORPut);
VeDgt(x0,y0,R,Alpha);
Repeat
VeDgt(x0,y0,R,Alpha);
Alpha:=Alpha - Beta,
VeDgt(x0,y0,R,Alpha);
Delay(250);
Until KeyPressed;
CloseGraph;
END.
Bai tdp 10.4: Viét chuong trinh tao Menu cho phép chon va thuc hién cac chirc ning bang cach di
chuyén miii tén trén cac hop sang, cac tha tuc thue hién xong quay tro lai Menu chinh. Nhin ESC dé
thoat khoi chuong trinh.
USES crt,graph;
Const maul =15;
mau2 =8;
maumn=7,
XTop=200;
YTop=100;
Dy=32;
Dx=250;
Type MANG_MENU=Array[1..20] of string;{dung luu cac dong menu }
MANG_THUTUC=Array[1..20] of Procedure;{dung luu cac thu tuc}
var DongMN:MANG_MENU,;
ThuTuc:MANG_THUTUC,;
SoDong:byte;
Procedure Wait;
Var ch:Char;
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BEGIN
ch:=ReadKey;

END;

{$F+}

Procedure Moduni;

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

Wait;

END;

Procedure Modun2;

BEGIN
Circle(200,200,100);

Wait;

END;

Procedure Modung;

Begin
Ellipse(200,300,0,360,100,150);
Wait;

End;

Procedure Modun4;

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

END;

Procedure Modunb5;

BEGIN
OutTextXY(50,50,/Chao mung cac ban den voi chuong trinh do hoa’);
Wait;

END;

Procedure Moduné;

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

END;

Procedure Thoat;

BEGIN

Halt;

END;

{$F-}

Procedure ThietLapDoHoa;

var gd,gm:integer;

Begin
Gd:=0;
InitGraph(gd,gm,'C:\BP\BGI");
End;
Procedure Box(x1,y1,x2,y2:integer; MauVienTren,MauVienduoi,MauNen:byte);
{Ve nut menu}
Var i:Byte;
begin
seftfillstyle(1,MauNen);
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bar(x1,y1,x2,y2);
setcolor(MauVienTren);
Fori:=0to 1 do
Begin
moveto(x1-i,y2+i);
lineto(x1-i,y1-i);
lineto(x2+i,y1-i);
End;
setcolor(MauVienDuoi);
Fori:=0to 1 do
Begin
moveto(x2+i,y1-i);
lineto(x2+i,y2+i);
lineto(x1-i,y2+i);
End;
end;
Procedure Ve_menu(Xdau,Ydau,DeltaX,DeltaY:Word;
chon,SoDong:Byte;DongMN:MANG_MENU);
Var i:Byte;
Begin
fori:=1 to SoDong do
begin
if i=chon then
Box(Xdau,Ydau+i*DeltaY+6,Xdau+DeltaX,YDau+i*DeltaY+DeltaY,

mau2,maul,maumn)

Else
Box(Xdau,Ydau+i*DeltaY+6,Xdau+DeltaX,YDau+i*DeltaY+DeltaY,

maul,mau2,maumn);
OutTextxy(Xdau+20,Ydau+15+i*DeltaY,DongMN[i]);
end;
End;

Procedure PullDown(x,y,DeltaX,DeltaY:Word;SoDong:Byte;
DongMenu:MANG_MENU;ThuTuc:MANG_THUTUC);
Var sott,LuuSott,Chon,i:Byte;
OK:Boolean;

Function Select(Xdau,Ydau,DeltaX,DeltaY:Word;SoDong:Byte):Byte;
var ch:char; j:Byte;
Begin
While True do
Begin
If KeyPressed then
Begin
ch:=readkey;
case ch of
#13: Begin {ENTER}
select:=Sott;
Exit;
End;
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#72:Begin
LuuSott:=Sott;
Sott:=Sott-1;
if Sott<1 then Sott:=SoDong,;
Select:=Sott;
Box(XTop,YTop+LuuSoTT*DeltaY+6,
Xdau+DeltaX,Ydau+LuuSoTT*DeltaY+Deltay,
Maul,Mau2,maumn);
Outtextxy(Xdau+20,Ydau+15+LuuSoTT*DeltaY,
DongMN[LuuSoTT]);
Box(Xdau,Ydau+SoTT*DeltaY+6,
Xdau+DeltaX,Ydau+SoTT*DeltaY+DeltaY,
Mau2,Maul,maumn);
Outtextxy(Xdau+20,Ydau+15+SoTT*Deltay,
DongMN[SoTT]);
End;
#80:
Begin
LuuSott:=Sott;
Sott:=Sott+1;
if Sott>SoDong then Sott:=1;
Select:=Sott;
Box(Xdau,Ydau+LuuSoTT*DeltaY+6,
Xdau+DeltaX,Ydau+LuuSoTT*DeltaY+Deltay,
Maul,Mau2,maumn);
Outtextxy(Xdau+20,Ydau+15+LuuSoTT*Deltay,
DongMN[LuuSoTT));
Box(Xdau,Ydau+SoTT*DeltaY+6,
Xdau+DeltaX,Ydau+SoTT*DeltaY+DeltaY,
Mau2,Maul,maumn);
Outtextxy(Xdau+20,Ydau+15+SoTT*Deltay,

DongMN[SoTT));
End;
#27: {ESC}
Begin
OK:=False; Exit;

End;

end; { of case key }

End;

End;
End;

Begin {PullDown}
Sott:=1; OK:=TRUE;
Ve_menu(X,Y,DeltaX,DeltaY,Sott,SoDong,DongMenu);
While OK do {lap khong dieu kien }
Begin
Chon:=select(x,y,DeltaX,DeltaY,SoDong);
For i:=1 to SoDong do
If i=Chon)and OK Then
Begin
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ClearDevice;
ThuTucli];
ClearDevice;

Ve _Menu(X,Y,DeltaX,DeltaY,Sott,SoDong,DongMenu);

End;
end;{ of While }

End;

BEGIN
SoDong:=7,
DongMN[1]:="VE DOAN THANG *;
DongMN[2]:='"VE DUONG TRON;
DongMN[3]:='"VE ELLIPSE";
DongMN[4]:='"VE HINH CHU NHAT";
DongMN[5]:='VIET LOI CHAO';
DongMN[6]:="VIET DONG QUANG CAO
DongMN[7]:="THOAT KHOI CHUONG TRINH?;
ThuTuc[1]:=Modun1;
ThuTuc[2]:=Modun2;
ThuTuc[3]:=Modun3;
ThuTuc[4]:=Modun4;
ThuTuc[5]:=Modun5;
ThuTuc[6]:=Modun6;
ThuTuc[7]:=Thoat;
ThietLapDoHoa;
SetBKcolor(LightBlue);
PullDown(XTop,YTop,DX,DY,SoDong,DongMN,ThuTuc);
CloseGraph;

END.

Bai tap 10.5: V& hai hinh

o o

Sau do, viet chuong trinh thyc hién chuyén dong cua miéng ca.

Uses Crt,Graph;
Type ProType=Procedure;
Var Gd,Gm:integer;
pagel,page2:word;
Hinh:Array[0..1] of ProType;
Xc,Yc,r:integer,
i:Byte;
{$F+}
Procedure HinhCal;
Begin
SetColor(15);
PieSlice(Xc,Yc,30,330,R); {Ve bung ca}
SetColor(0);
Circle(Xc + R div 2,Yc - R div 2,4); {Mat ca}
End,;
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Procedure HinhCaz2;
Begin
SetColor(15);

PieSlice(Xc,Yc,15,345,R); {Ve bung ca}

SetColor(0);

Circle(Xc + R div 2 ,Yc - R div 2,4); {Mat ca}

End;
{$F-}
Begin
gd:=4,
InitGraph(gd,gm,”);
Xc:=GetMaxX div 2;
Yc:=GetMaxy div 2;
R:=50; i:=0;
Hinh[0]:=HinhCal;
Hinh[1]:=HinhCaz2;
pagel:=0; page2:=1,
Repeat
SetVisualPage(pagel);
SetActivePage(page?2);
i:=1-i;
Hinh[i]; Delay(200);
pagel:=1-pagel,
page2:=1-pageZ2;
Until KeyPressed;
CloseGraph;
End.

Bai tap 10.6: Viét chuwong trinh tao mot dong chit chay ngang qua man hinh.

Uses crt,graph;
Var gd,gm:integer;
Procedure Run(s:string);
var page:byte;x,y:integer;
Begin
page:=1,;
X:=getmaxx;y:=getmaxy div 3;
Settextjustify(0,1);
Setwritemode(xorput);
Setactivepage(page);
Repeat
Outtextxy(x,y,s);
Setvisualpage(page);
page:=not page;
setactivepage(page);
delay(10);
Outtextxy(x+1,y,S);
X:=Xx-1;
if x<-textwidth(s) then x:=getmaxx;

Until (keypressed) and (readkey=#27);

end;
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Begin
gd:=4;
Initgraph(gd,gm,'C:\BP\bgi");
setcolor(14);
settextstyle(1,0,5);
Run('Pham Anh Phuong’);
Closegraph;

End.

Bai tap 10.7: Viét chuong trinh v& mé hinh chiéc dia bay chuyén dong ngiu nhién trén man hinh.

Uses crt; Graph;
Const r = 20; StartX = 100; StartY = 50;
Procedure ThietLapDohoa;
Var Gd,Gm:Integer;
Begin
Gd:=0;
InitGraph(Gd,Gm,’D:\BP\BGI’);

End;

Procedure Move(Var x,y:Integer);
Var Step:Integer;
Begin

Step:=Random(2*r);

If Odd(Step) Then Step:=-Step;
X:=x+Step;

Step:=Random(r);

If Odd(Step) Then Step:=-Step;
y:=y+Step;

End;
Procedure VeDiaBay;
Begin

Ellipse(StartX,StartY,0,360,r,(r div 3)+2);
Ellipse(StartX,StartY-4,190,357,r,r div 3);
Line(StartX+7,StartY-6,StartX+10,StartY-12);
Line(StartX-7,StartY-6,StartX-10,StartY-12);
Circle(StartX+10,StartY-12,2);
Circle(StartX-10,StartY-12,2);

End;
Procedure Play;
Var x1,y1,x2,y2,size:Word;

x,y:Integer;
P:Pointer;

Begin

VeDiaBay;

x1:=StartX - (r+1);

yl:=StartY - 14;

x2:=StartX +r + 1;

y2:=StartY + (r div 3) + 3;

(* Lwu va x6a anh *)
size:=ImageSise(x1,y1,x2,y2);
GetMem(p,size);
Getlmage(x1,y1,x2,y2,P");
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Putlmage(x,y,P",XORPut); { X6a anh }
x:=GetMaxX div 2;
y.=GetMaxy div 2;
(* Di chuyén dia bay *)
Repeat
Putimage(x,y,P" XORPut); { V& dia bay }
Delay(200);
Putimage(x,y,P",XORPut); { X6a dia bay }
Move(x,y);
Until KeyPressed;
FreeMem(p,size); { Gidi phéng vung nhé }
End;
BEGIN
ThietLapDoHoa;
Play;
CloseGraph;
END.
Bai tap 10.8: Viét chuong trinh dé vé da giac déu co n dinh.
Y twong:
Khi v& mot da giac déu N dinh, cac dinh nay nam trén mot dudng tron (O,R) dong thoi khoang
cach gitta hai dinh va tAm tao thanh mot goc nhon khong ddi cé gia tri 1a 2*Pi/N.
Gia str dinh thir nhat cua da gidc ndm trén duong thang tao v6i tim mot goc 00, dinh th hai tao
mot goc 2*Pi/N va dinh thur i s€ tao mét goc 1a 2*Pi(i-1)/N.
Mot cach tong quét, ta tao mot mang dé chira toa do cac dinh.
Const Max = <Gia tri>;
Type Mang = ARRAY[1..Max] of PointType;
Var P:Mang;
Gia su chon PO: PointType la toa d§ tam cua da giac thi dinh thir 1 ciia da giac s€ tao mdt goc la:
Angle:=2*Pi*(i-1)/N
Nhung néu da gidc nay c6 dinh dau tién tao mot goc bang A0 thi:
Angle:=2*Pi*((i-1)/N + A0/360)
Va toa dd céac dinh nay trén man hinh la:
P[i].x := PO.x + R*cos(Angle)
P[i].y := PO.y - R*sin(Angle)
Ta xay dung thu tuc dé tu dong Iuu cac dinh cua da giac déu vao mang P. Trong d6: PO 1a toa do
tam, A0 13 goc bat dau, R 1a ban kinh, N 1 s6 dinh (3<N<Max).
Uses Crt,Graph;
Const Max = 10;
Type Mang = Array[1..Max] of PointType;
Var AO,R:real;
N:Byte;
PO:PointType; P:Mang;
Procedure ThietLapDohoa;
Var Gd,Gm:Integer;
Begin
Gd:=0;
InitGraph(Gd,Gm,’D:\BP\BGI’);
End;
Procedure TaoDinh(R,AO:real;N:Byte;P0O:PointType;Var P:MANG);
var i:Byte;
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Angle:real;
Begin
If (n<3)or(n>=Max) then
Begin
Writeln('Khong tao duoc tap dinh!’);
Exit;
End;
Fori:=1tondo
With PJi] do
Begin
Angle:=2*Pi*((i-1)/n + A0/360);
x:=P0.x + Round(R*Cos(Angle));
y:=P0.y - Round(R*Sin(Angle));
End;
P[n+1]:=p[1];
End;
BEGIN
Write(‘Nhap so dinh cua da giac deu: n=‘); ReadIn(N);
ThietLapDoHoa;
PO.x:=GetMaxX div 2;
PO.y:=GetMaxY div 2;
A0:=90;
R:=GetMaxyY div 4;
TaoDinh(R,A0,5,P0,P);
DrawPoly(5,P);
CloseGraph;
END.
Bai tap 10.9: Viét chuong trinh v& dd thi ham sb sau: f(x) = ax* + bx + c.
Y twong:
Budre 1: Xac dinh doan can vé [Min,Max].
Buéc 2: Dit gbe toa dd 1én man hinh (x0,y0).
Chia ti 1€ v€ trén man hinh theo hé so k.
Chon sd gia dx trén doan can vé.
Buéc 3: Chon diém xuét phat: x = Min, tinh f(x).
bPoi qua toa d0 man hinh va lam tron:
x1:=x0 + Round(x.Kk);
y1:=y0 - Round(y.k);
Di chuyén dén (x1,yl): MOVETO(x1,y1);
Budc 4: Tang x 1én: x:=x + dx;
DPoi qua toa do man hinh va lam tron:
x2:=x0 + Round(x.k);
y2:=y0 - Round(y.k);
V& dén (x2,y2): LINETO(X2,y2);
Budc 5: Lap lai bude 4 cho dén khi x > Max thi dung.
Uses Crt,Graph;
var a,b,c,Max,Min:real;
Procedure ThietLapDohoa;
Var Gd,Gm:Integer;
Begin
Gd:=0;
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InitGraph(Gd,Gm,’D:\BP\BGI’);

End;
Function F(x:real) :real;
Begin

F:=a*x*x + b*x + c;
End;

Procedure VeDoThi (Min,Max:real) ;
var x1,yl:integer;
dx,x,k:real;
x0,y0:word;
Begin
x0:=GetMaxX div 2;
y0:=GetMaxY div 2;
K:=GetMaxX/30;
dx:=0.001;
X:=Min;
x1:=x0 + Round (x*k);
yl:=y0 - Round(F (x)*k);
Moveto (x1,vy1l);
While x<Max do
Begin
X :=x+dx;
x1:=x0 + Round (x*k) ;
yl:=y0 - Round(F (x)*k);
LineTo(x1,v1l);
End;
End;
BEGIN
Write (‘Nhap a= '); Readln(a);
Write (‘Nhap b= '); Readln(b);
Write (‘Nhap c= '); Readln(c);
ThietLapDoHoa;
Min:=-10; Max:=10;
{Vvé truc toa dd}
Line (GetMaxX Div 2,1,GetMaxX Div 2,GetMaxY);
Line (1, GetMaxY Div 2,GetMaxX, GetMaxY Div 2);
VeDoThi (Min, Max) ;
Repeat Until KeyPressed;
CloseGraph;
END.
Bai tap 10.10: V& hinh bong hoa.
Y twong:
Dung toa d9 cuc. Gid su ta c6 toa d) cuc trong do:
Truc cuc: Ox
Géc quay: .
thi toa do cuc cua mot diém trong mat phflng la cdp (x,y) voi:
X = f(.Cos(.
y = f(lsin(ill
Trong do: f(.lé phuong trinh do ta qui dinh.
Vidu:
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f(.: k.Cos(n.: Hinh bdng hoa.

Hinh béng hoa

(| = a..a>0) : Puong xoén dc Acsimet.
(Il k.(1+Cos(ll]: Hinh trai tim.
Uses Crt,Graph;
var R,chuky:real;
Procedure ThietLapDohoa;
Var Gd,Gm:Integer;
Begin
Gd:=0;
InitGraph(Gd,Gm,’D:\BP\BGI’);
End;
Function F(R,Alpha:real):real; { Tinh ham f(.}
Begin
F:=R*cos(19*Alpha/3)+5;
End;
Procedure VeHinh(ChuKy:real);
var x1,x2,y1,y2:integer;
a,Alpha,k:real;
x0,y0:word;
Begin
x0:=GetMaxX div 2;
y0:=GetMaxY div 2;
K:=GetMaxX/50;
a:=Pi/180;
Alpha:=0;
x1:=x0 + Round(F(R,Alpha)*k*cos(Alpha));
y1:=y0 - Round(F(R,Alpha)*k*sin(Alpha));
Moveto(x1,y1);
While Alpha<ChuKy do
Begin
Alpha:=Alpha+a;
x1:=x0 + Round(F(R,Alpha)*k*cos(Alpha));
y1:=y0 - Round(F(R,Alpha)*k*sin(Alpha));
LineTo(x1,yl);
Delay(10);
End;
End;
BEGIN
ThietLapDoHoa;
R:=15; chuky:=4*Pi;
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VeHinh(chuky);

repeat until KeyPressed;

CloseGraph;

END.

Bai tap 10.11: Viét chuong trinh v& cung Koch. Cac budc phat sinh ciia cung Koch duoc thyc hién
trong hinh sau:

(@) Ko

bk N
(c) Kz _Aj/\?_/\_

I Bit dau tir duong ngang Ko c6 do dai bang 1.

Pé tao cung bac-1(goi 1a Kj), chia duong thanh ba
phan va thay doan gitra bang tam giac déu c¢6 canh dai
1/3. Bay gio, toan by dudong cong cd do dai 4/3.
Cung bac-2 K; c¢6 duge bang canh dyung tiép cac tam
giac déu tir 4 doan cua K1. Vi mdi doan c6 do dai
tang 4/3 lan nén toan bd cung dai ra 4/3 lan.

Y twong:

Tu hinh (b) ta thay rang, dau tién hudng vé& quay trai 60°, roi quay phai 120°, cubi cung quay trai
60° dé tré vé hudng ban dau.

Uses Crt,Graph;
Var n:Integer;
Goc,length:real;
Procedure ThietLapDohoa;
Var gd,gm:integer;
Begin
gd:=0;
InitGraph(gd,gm,'D:\bp\bgi");
End;
Procedure Koch(dir,len:real;n:integer);
const rads=0.017453293;
Begin
If n>0 Then
Begin
Koch(dir,len/3,n-1);
dir:=dir+60; {Quay phai 60 dé}
Koch(dir,len/3,n-1);
dir:=dir-120; {Quay trai 120 dé}
Koch(dir,len/3,n-1);
dir:=dir+60; {Quay phai 60 dé}
Koch(dir,len/3,n-1);
End
else LineRel(Round(len*cos(rads*dir)),Round(len*sin(rads*dir)));
end;
Begin
ThietLapDoHoa;
n:=4;
Goc:=180;
Length:=150;
Moveto(300,200);
Koch(Goc,Length,n);
Repeat until keypressed,
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Closegraph;
END. ) ) i
Bai tap 10.12: Viét chuong trinh tao ra C-cung dya trén sy tinh ché twong tu cia mot doan thang theo
hinh sau:

Co C C, Cs

Y twong:

Dé co dang phat sinh ké tiép, mdi doan thang duoc thay boi mot “hinh giy” gom 2 doan ngan hon
tao v&1 nhau mot goc 90°. Céac doan méi c6 do dai bang 1/ V2 1an doan ¢ budc truoc
Xét hudng v& & mot dau cua doan thang Dé v& hinh gay, huong v& quay trai 45°, v& mot doan, quay
phai 90°, v& doan thir hai va sau do trg vé hudng cii bang cach quay goc 45°.
Uses graph,crt;

Procedure ThietLapDohoa;
Var gd,gm,gr:integer;
Begin
gd:=0;
Initgraph(gd,gm,'D:\bp\bgi');
End;
PROCEDURE VeC_Cung;
Var n:Integer,
Goc,length:real;
Procedure Rong(dir,len:real;n:integer);
const d=0.7071067;
rads=0.017453293;
begin
if n>1 then
begin
dir:=dir+45;
Rong(dir,len*d,n-1);
dir:=dir-90;
Rong(dir,len*d,n-1);
dir:=dir+45;
end
else LineRel(Round(len*cos(rads*dir)),Round(len*sin(rads*dir)));
end;
Begin

n:=15;

Goc:=0;

Length:=130;

Moveto(200,200);

Rong(Goc,Length,n);

repeat until keypressed;
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End;

BEGIN
ThietLapDoHoa;
VeC_Cung;
Closegraph;

END.

Bai tap 10.13: Viét chuong trinh v& tip Mandelbrot - 13 mot hinh trong mit phing phuc. Tap

Mandelbrot dugc phat sinh theo cong thirc sau:

[l +co

Tap hop Mandelbrot 13 tap bao gdm nhirng s6 phirc ¢ sao cho z*+c van hitu han véi moi lan lap.

Y twong:

Ta chon s phire ¢d dinh ¢ va tinh biéu thirc z2+¢ véi z 1a s6 phirc bién doi.
Néu chon z = 0 thi z°+c =c. Thay z vao cong thuc (*) ta dugc c?+c.

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

Cu nhu vay, ta thu dugc mot day vo han céc $6 z.

Uses crt,graph;

Const row=1;
col=1,;

Var x1,y1,x2,y2 kxky:real;
Gioihan:Byte;
x0,y0:word;

Diemduoi,Diemtren:Integer;

Procedure ThietLapDohoa;

Var gd,gm,gr:integer;

Begin

gd:=0;

Initgraph(gd,gm,'D:\bp\bgi');

End;

Procedure KhoiTao;

Begin

Diemduoi:=GetMaxX;
Diemtren:=GetMaxY;
x1:=-2; y1:=-1.25;
x2:=0.5; y2:=1.25;
kx:=(x2-x1)/diemduoi;
ky:=(y2-yl)/diemtren;
Gioihan:=50;

End;

Procedure ManDelbrot;

var dong,cot,dem:integer;
P0,Q0,Modun,x,y,Aux:real,

Begin

cot:=0;

While cot<=diemduoi do
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Begin
PO:=x1+cot*kx;
dong:=0;
While dong<=(diemtren div 2) do
Begin
QO:=yl+dong*ky;
x:=0; y:=0;
dem:=1; Modun:=1;
While (dem<=gioihan)and(modun<4) do
Begin
AUX:=X;
X:=X*X-y*y +PO0;
y:=2*y*Aux + QO;
Modun:=x*x + y*y;
dem:=dem+1;
End;
If Modun<4 Then
Begin
PutPixel(cot,dong,3);
PutPixel(cot,diemtren-dong,3);
End;
dong:=dong+row;
End;
cot:=cot+col;
End;
End;
Begin
ThietLapDohoa,;
KhoiTao;
Mandelbrot;
readin;
CloseGraph;
End.

) Tap MandelBrot )
Bai tap 10.14: Viét chuong trinh m6 phdng phép quay mot tam gidc quanh goc toa do.

Y twong:
. 0]
Ma tran cuia phép quay quanh goc toa do: R = E

o '.(.Cos(-/.Sin(.
'.(.Sin(-/.Cos(.

Uses crt,Graph;
Type ToaDo=Record
x,y:.real,

s(. Sin
in(. Cos
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End;
var k,Alpha,goc:real,
P,PP,PPP,P1,P2 P3:ToaDo;
x0,y0:word;
ch:char;
Procedure ThietLapDohoa;
Var gd,gm,gr:integer;
Begin
gd:=0;
Initgraph(gd,gm,'D:\bp\bgi’);
End;

Procedure VeTruc;
Begin
Line(GetMaxX div 2,0,GetMaxX div 2,GetMaxY);
Line(0,GetMaxY div 2,GetMaxX,GetMaxY div 2);
End;
Procedure VeHinh(P1,P2,P3:ToaDo);
Begin
Line(x0+Round(P1.x*k),y0-Round(P1.y*k),
x0+Round(P2.x*k),y0- Round(P2.y*k));
Line(x0+Round(P2.x*k),y0-Round(P2.y*k),
x0+Round(P3.x*k),y0- Round(P3.y*k));
Line(x0+Round(P3.x*k),y0-Round(P3.y*k),
x0+Round(P1.x*k),y0- Round(P1.y*Kk));
End;

Procedure QuayDiem(P:ToaDo;Alpha:real; var PMoi:ToaDo);

Begin
PMoi.x:=P.x*cos(Alpha)-P.y*sin(Alpha);
PMoi.y:=P.x*sin(Alpha)+P.y*cos(Alpha);
End;
Procedure QuayHinh(P1,P2,P3:ToaDo;Alpha:real;

var P1Moi,P2Moi,P3Moi:ToaDo);

Begin
QuayDiem(P1,Alpha,P1Moi);
QuayDiem(P2,Alpha,P2Moi);
QuayDiem(P3,Alpha,P3Moi);
End;
BEGIN

ThietLapDoHoa;
x0:=GetMaxX div 2;

y0:=GetMaxY div 2;
k:=GetMaxX/50;

Vetruc;

P.x:=5; P.y:=3; PP.x:=2; PP.y:=6; PPP.x:=6; PPP.y:=-4;

P1:=P; P2:=PP; P3:=PPP;
Alpha:=0; goc:=Pi/180;
SetWriteMode(XORPut);
VeHinh(P,PP,PPP);
Repeat
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ch:=readkey;

if ord(ch)=0 then ch:=readkey;

case Upcase(ch) of

'K': Begin
VeHinh(P1,P2,P3);
Alpha:=Alpha-goc;
QuayHinh(P,PP,PPP,Alpha,P1,P2,P3);
VeHinh(P1,P2,P3);
End;
'‘M': Begin
VeHinh(P1,P2,P3);
Alpha:=Alpha+goc;
QuayHinh(P,PP,PPP,Alpha,P1,P2,P3);
VeHinh(P1,P2,P3);
End;
End;
Until ch=#27;
CloseGraph;
END.
BAI TAP TU GIAI
Bai tap 10.15: Viét chuong trinh v& ban cd qudc té 1én man hinh.
Bai tap 10.16: Viét chuong trinh v& mot chiéc xe 6 t6 (theo hinh dung ciia ban) va cho n chay ngang
gua man hinh.
Goiy:.

Dung k¥ thuat 1at trong man hinh hodc di chuyén ving man hinh.
Bai tap 10.17: Viét chuong trinh v& 14 co to qubc dang tung bay.
Goiy:.

Dung k¥ thuat 1at trong man hinh.

Bai tap 10.18: Viét chuong trinh nhap vao n hoc sinh cia mot 16p hoc bao gém 2 truong sau: Ho tén,
diém trung binh.

a/ Hay théng ké s6 luong hoc sinh gioi, kha, trung binh va yéu.

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

Bai tap 10.19: Viét chuong trinh dé v& d6 thi ctia cac ham sb sau:
al y=ax® + bx? + cx +d

bly=ax*+bx®+cx’ +dx+e

cy= ax [l

CcX ‘
dly = ax’ < I}
dx l

Bai tap 10.20: Hinh v& cung Koch dya trén 3 canh cta tam giac déu nhu hinh sau:
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Bai tép 10.21: Viét chuong trinh dé v& dudng xodn bc.
Goiy:
Dung toa do cuc.
Bai tap 10.22: Viét chuong trinh vé& cai ddng hod dang hoat dong.
Bai tdp 10.23: Viét chuong trinh mé phong chuyén dong cua trai dat xung quanh mit troi va dong
thoi chuyén dong ctia mit tring xung quanh trai dat.
Goiy:
Dung ma tran cua phép quay.
Bai tap 10.24: X4y dung mdt thu vién (Unit) chira tat ca cac bai tap trong chuong nay.
Bai tip 10.25: Viét chuong trinh tao Menu d6 hoa gibng nhu cic Menu trong mdi truong
WINDOWS (xem hinh).

+ Tao Menu - 0] x|

File Edt ‘“iew Format Tools

M ew

Open
Save
E it

112



Gido trinh bai tdp Pascal Lé Cuong

MUC LUC
LOT MG @AUL.......ooovieeeieceeeeeeeeeee et e ettt s s s st s s s s st s st en st s e ees s 1
Chuwong 1: CAC THANH PHAN CO BAN CUA NGON NGU LAP TRINH
PASCAL ..ottt ettt ettt ettt en s 2
Chwong 2: CAC KIEU DU LIEU CO BAN — KHAI BAO HANG, BIEN, KIEU, BIEU THUC
VA CAU LENH
L CAC Kiét dit IEU CODAN..........ooooiieieieceeececeeeeee e 6
TL KDai DAO BANG.........c.vieiviieceeieeecee ettt s st 8
TIL KBai DAO DECI ..ot 8
TV. DInh DHTA KIGU ..........ooovovivieiieiecceeeeeee ettt 9
Vo BREU tAIC ..ottt n sttt n et nena e en et s st enens 9
VL CAUTENN.....oooii ettt 9
BRI AP MAU.......ooiieiiiieeececcecccee ettt ettt ettt en e 11
Bai tAP t GIAL ... 12
Chwong 3: CAC CAU LENH CO CAU TRUC
LLeénh ré nhanh ... 15
0 0 O T) 1Y 1 OO 16
BAT AP MAU.......ooiieiiiiiieieeceeeceeceeee ettt s s ettt ettt n e e ee ettt en e 17
Bl tAP €1 GIAT ..o s 24
Chwong 4: CHUONG TRINH CON: THU TUC VA HAM
L. Khai niém vé chuwrong trinh CON ..............cocooooiuiiiviceieieeie oo, 27
IL. CAu triic chung ciia mdt chwong trinh ¢6 sit dung CTC ..........c.cccovvvvveveviiiiseeeene 27
I11. Bién toan cuc va bién dia PRUWONE .............cocoovivieeieieeeeeeeeeeeee e 28
IVe D@ UIL..ociiiiiiiiiiiee et 29
V. Ta0 thwr VIEN (UNIT) ...ooooiiiiiiiiiiii e 31
BT BADP IMAU........coooiieieieieiceeee ettt ettt e ettt ettt ettt n e e 33
Bai tAP tW GHAT ..o 36
Chwong 5: DU LIEU KIEU MANG
L Khai DA0 MANE ... 38
IL Xuét nhap trén dir iéu Ki€u MANEG ..........c.coooieiiieeeeeeeeeeeeeee et 38
BAT tAP AU .....cooiiiiieic ettt e ettt ettt ettt ettt n ettt n ettt 38
Bai tAP tW GHAT ..o 50
Chwong 6: XAU KY TU
L Khai bAo Ki€t XAU KY tU.......ooieieieieeiceeeeeeee ettt ettt en e 53
IL Truy xuat dit liéu Ki€u SrNG............cooeirieieeieeeeee et 53
II1. Cac phép toan trén XAU KY T ......ooooviiiiiii e 53
IV. Cac thii tuc va ham v& XAU KY 0 ........oooevieiieiiececececee et 53
BALtAP AU .....cooviiiiiicceece ettt sttt s ettt ettt ettt ettt n ettt ettt 54
Bl tAP €1 GIAT ..o 60
Chwong 7: KIEU BAN GHI
I. Khai bao dit liéu Kiéu DAN Ghi.........coco.oooiieeiiiieeeecceeeee e 63
IL. Xuéit nhap di liéu Kiéu DA Ghi............cccocovovviviiecieceee e, 63
BAT GAP MAU........coooiiiiiieiiicecee ettt ettt ettt ettt nenn s 63
Bl tAP €1 GIAT ..o e 68
Chwong 8: KIEU FILE
I S g T U o =T TR RSO OUPRRRTOTPRI 70
IL Cac thit tuc va hAm ChUAN.............oovivieiecceee et 70
IIL. File VAN DA ... e e e e e e s s e e bbb e e e e 72

113



Gido trinh bai tdp Pascal Lé Cuong

IV. File Khong @inh Ki€U................c.coooviioiieieieccieeeeceee e 73
BAL AP MAU.......ooiviiiiiiiieiccecccee ettt sttt ettt 74
Bai tAp tw Al ... 85
Chwong 9: KIEU CON TRO

L KNTDAO .. 91
IL LAM Vige VO DIEN @ONE.........o.oooviviveiieieeieeccee e 91
T Danh SACK @OME ..........ooiiiiiiiiiii s 92
BAT AP MAU.......ooiiiiiieieecececceccecee ettt ettt ettt en e 9
Bai tAP t @IAL ... 108
Chuwong 10: PO HQA

I. Man hinh trong ché @0 @0 hoa...............cooovvviviiiiceceeceeeeeeeeeee e, 113
II. Khéi tao va thoat khoi ché dd @0 hoa .............c.ccovevovceeiiiecceececeeeeee e, 113
IIL. Toa d9 va con tré trén man hinh dd hoa ...........cc.c.coooovvivoieeeeeceeecee e, 115
IV. Dit mau trén man hinh @0 hoa............coooooiviiiiieeeceeecee e, 115
V. Cira $0 trong ché @0 @0 N0Q ...........cc.cocoivivieceeeeceeeece e, 115
VL Viét chir trong ché @0 @0 N0a..............ccovovivivieicceeeeeceeeeeeeeeee e, 116
VIL VE cAc hinh €O DAN ... 116
VI TO MAU CAC NN .. 117
IX. Cac k¥ thuiit tao hinh chuyén @0ng...............c.coovvevivieiireceeeeeeeeeeee e, 119
BAT AP MAU.......ooiieiiiiieieiecececccceee ettt ettt s e ettt 120
Bai tAP €1 GIAI ..o 141
A7 L T LT PSPPI 143

114



