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Loi mé dau

Cudn gido trinh nay dugc bién soan theo diing dé cuong chi tiét moén hoc da duoc Bo
Gido duc va Pao tao phé chuan. Thoi gian hoc moén hoc nay 1a 60 tiét trong d6 c6 10 tiét thyuc
hanh trén mdy. Tac gia 12 nguoi da truc tiép giang day lap trinh Pascal trong nhiéu nim cho
sinh vién chuyén tin va sinh vién cic nganh khéc.

Dbi tugng sir dung gido trinh 1 sinh vién chuyén nganh Tin hoc hé dai hoc chinh quy,
tuy nhién gido trinh ciing c6 thé str dung nhu la mot tai liéu tham khao cho sinh vién chuyén
Tin hé cao ding va nhiing nguoi muon nghién ciru néng cao vé lap trinh.

Muc dich bién soan cudn gido trinh la cung cép cho nguoi doc mat tai licu don gian,
¢ dong nhirng kién thirc vé 1ap trinh nang cao. Ngudi doc c6 thé tu hoc ma khong nhat thiét
phai c6 thay huéng dan.

Gido trinh bao gdm 6 chuong va 4 phu luc.

Chuong 1: Chwong trinh con - Thi tuc va ham, sinh vién da dugc hoc qua trong
chuong trinh Tin hoc dai cuong, do vay ¢ day chu yéu di sdu vao khai niém tham s6, cach
thirc ma h¢ théng danh b nhd cho viée luu trit cdc tham sb va viéc goi chuong trinh con tir
chuong trinh con khéc.

Chwong 2: Céc kiéu dir li¢u ¢6 chu tric, tap trung vao cdc kiéu dit liéu ma sinh vién
chua dugc hoc nhu ban ghi ¢6 ciu tric thay dbi, tap hop..

Chwong 3: Pon vi chwong trinh va thr vién chuén, 12 chuong chua duge hoc ¢ Tin
hoc dai cuong , & day hudng dan céch thiét ké cdc Pon vi chuong trinh (Unit), cach thtc su
dung cac Unit va tao lap thu vién chuong trinh .

Chuong 4: Con tré va ciu tric dong, 12 mot chuong khé, vi né vira lién quan dén
quan ly bd nho, vura lién quan dén kién thac cua moén hoc Cau trdc dit liéu va Giai thuat do
vdy trong chuong nay di trinh bay nhiéu vi du dé nguoi doc tham khao.

Chuong 5: Giai thuit dé quy, duoc trinh bay “hoi dai dong” do dac thu cua tinh d¢
quy. Bai toan Thap Hanoi dugc md ta khac hoan toan so véi tat ca céc sach vé Pascal da c6.

Chwong 6: D6 hoa, ngoai viéc gidi thidu céc thu tuc v& thong thudng, con danh mot
phan trong tim cho viéc xir Iy anh Bitmap. Trong chuwong nay c6 si dung mot vai vi du cta
cic tic gia khdc (xem phan tai liéu tham khao) nhung di duoc cai tién di rat nhiéu.

Phuy luc 1: Bang ma ASCIIL

Phu lyc 2: Tém tit c4c thi tuc va ham ctia Turbo Pascal 7.0

Phu lyc 3: Dinh hudng bién dich

Phu luc 4: Thong béo 16i

Céc phu luc dua ra nham gidp ngudi 1ap trinh tién tra ctru cdc thu tyc, ham va xu Iy
cdc 16i khi Pascal thong b4o 16i trén man hinh

Do phai bam sét dé cuong va su han ché vé s6 trang tic gia nén trong gido trinh chua
dua vao dugc phan xir ly 4m thanh, 1ap trinh huéng d6i tuong...

Viéc bién soan lan dau khong the tranh dugc thleu sot, tac gia mong nhan dugc sy gop
¥ ctia ban doc va dong nghiép dé lan Xuat ban sau s& tot hon. Moi gép ¥ xin giri vé dia chi:

B mdn Cong nghé Phan mém, Khoa Cong nghé Thong tin,

Dai hoc Nong nghiép I, Trau quy, Gia 1am, Ha ndi.

Xin tran trong cam on.

Ha ngi, thang 5 nam 2005

Ts. Dwong Xuin Thanh
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Chuong I

Chuong trinh con - Thu tuc va ham

Khdi niém chuong trinh con da duoc trinh bay trong mon hoc Tin hoc dai cuong, do vay
trong chuong nay ching ta nhic lai so qua mot s6 khai niém cii va danh thoi gian cho viée tim
hiéu siu vé tham s6 (tham bién va tham tri), 161 goi chwong trinh con, cich thirc bo tri
chuong trinh con trong than chuong trinh me. Sau khi hoc chuong nay ban doc can nam dugc
cdc ndi dung chu yéu sau:

> Thé nao 12 bién toan cuc, bién dja phuong

» Céc bién toan cuc va bién dja phuong duogc bd tri & dau

> Tam tic dung ctia timg loai bién

> Thu ty xay dung cic chuong trinh con ¢6 anh hudng thé nao dén toan bo chuong
trinh

> Thé nao 1a tinh dé quy cta chuong trinh con

> Loi goi chuong trinh con thé nao 1a dugc phép

> Ciéch khai béo trudc dé goi chuong trinh con khéng theo thir tu thiét ké
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1. Khai niém vé chwong trinh con

Chuong trinh con trong Pascal dugc hiéu 12 mot chuong trinh ndm trong 1ong mot
chuong trinh khic. Chwong trinh con gém hai loai: Thii tuc (Procedure) va ham
(Functlon) Céc chuong trinh con dugc dung rong rai khi xay dung cic chuong trinh 16n
nhiam 1am cho chwong trinh d& theo doi, d& sira chira. Mot dic dlem noi bat cua chuong trinh
con 12 né ¢6 tinh d& quy nhd thé ma nhiéu bai todn s& duoc giai quyét d& dang.

Khi mot chuong trinh con dugc goi thi céc bién dugc khai bio trong chuong trinh con
(ta goi 1a bién cuc by) s& dugc cap phat bo nho. Két thiic chuong trinh con, céc bién cuc bd
dugc giai phéng, diéu nay s& dugc ldp lai mdi khi chuong trinh con duoc goi va né dong
nghia véi viée thoi gian xur Iy bai todn s€ tang 1én.

Ban théan tén goi ctia hai loai chwong trinh con d néi 1én phan nao sy khic nhau giita
ching. Function (Ham) 1a mdt loai chuong trinh con cho Kkét qua la moét gid tri vo huéng. Khi
goi tén Function v6i cac tham s6 hop 1€ ta s€ nhan dugc cac gia tri, boi vay t€n ham c6 thé
dua vao céc biéu thic tinh todn nhu 1a céc todn hang. Procedure 1a loai chuong trinh con khi
thuc hién khong cho ra Kkét qua la mot gid tri, mdi Procedure nham thuc hién mdt nhdm céng
viéc nao d6 cua chuong trinh me, vi vdy tén ciia Procedure khong thé dua vao cdc biéu thirc
tinh todn. Bang cach xdy dung cdc chuong trinh con ngudi lap trinh c6 thé phan manh chuong
trinh cho nhleu nguoi cung lam dudi sy chi dao thong nhit ciia ngudi chu tri. Trong Turbo
Pascal d c6 san mot sd chuong trinh con, vi du: sin(x), sqrt(x).... la cdc Function, con read(),
write(), gotoxy (x1,x2)..... 1a cdc Procedure.

Trong mot chuong trinh céc chuong trinh con dugc b6 tri ngay sau phan khai bdo
bién. Céu tric tong quat mot chuong trinh Pascal nhu sau:

PROGRAM tén_chuong_trinh;
USES tén cac UNIT; (*khai bao cac don vi chuong trinh can thiét*)

LABEL (*khai bdo nhan*).
CONST (*Khai bdo hiang*)

TYPE (*dinh nghia kiéu di liéu méi*)
VAR (*khai bdo bién*)

PROCEDURE Tén_CTC]1 (danh sdch tham s hinh thirc);
Begin
............ (*than thi tuc thi nhat*).

PROCEDURE Tén_CTC2 (danh sich tham s6 hinh thirc);
Begin
................... (*than thu tyc thu hai*)
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FUNCTION Tén_HAMI(danh sich tham sd hinh thire):kiéu ham;

Begin
............... (*than ham thtr nhat*)
End;
BEGIN (*bét dau chuong trinh me*)
END.
Ghi cha:

1. Cdc chiwong trinh con vé nguyén tdc ciing bao gom cdc phan khai bdo bdo nhw doi
voi mét churong trinh me, phan nao khong can thiét thi khong khai. Diéu khdc nhau co ban la
than chuong trinh con nam giita hai tir khod Begin va End; (sau End & ddu ;" chir khong
phai la dau "." nhw trong chuwong trinh me) ngodi ra chwong trinh con con cé thé thém phan
khai bdo cdc tham sé hinh thitc, cdc tham sé hinh thire dwoc ddt trong dau () va viét ngay sau
tén chuong trinh con.

2. Néu chwong trinh con la Function thi cudi chuwong trinh can ¢é 1énh gdn gid tri vao
tén chwong trinh con.

2. Tham sb trong chwong trinh con

Cac chuong trinh con c6 thé khong can tham s ma chi c6 cac bién riéng (bién cuc
bd). Trong truong hop can nhén cdc gid tri ma chuong trinh me truyén cho thi chuong trinh
con can phdi c6 cac tham so (Parameter). Tham s0 dugc khai bdo ngay sau tén chuong trinh
con va dugc goi la tham sé hinh thirc.

Nhimng gi4 tri Iuu trit trong cdc bién toan cyc cia chuong trinh me, r}éu duoc truyén
cho céc thu tuc hodc ham thong qua 161 goi tén ching thi dugc goi 1a Tham sé thuc.

Tham s6 hinh thirc bao gdm hai loai:

2.1 Tham bién (Variabic parameter)

Tham })iéq 1a nhing gid tri ma chuong trinh con nhén tir chwong trinh me, cdc gid tri
nay co thé bién doi trong chuong trinh con va khi chuong trinh con két thic cdc gid tri nay s&
dugc tra vé cho tham so thuec.

Céch khai bdo tham bién:

Tén chwong trinh con (Var tén tham bién : kiéu dir liéu);

2.2 Tham tri (Value parameter)

Nhimg tham sO truyén vao cho chuong trinh con xu ly nhung khi quay vé chuong
trinh me van phai git nguyén gia tri ban dau thi dugc goi la tham tri.

Cach khai bao tham tri:

Tén chwong trinh con (tén tham tri : kiéu dir liéu);

Duoi day 1a mot vi duy khai bao tham s6:
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PROCEDURE VIDU(x,y,z: integer; lam:boolean; var qq: char);
Cau Iénh khai bdo chuong trinh con trén day ddng thoi khai bdo cdc tham s hinh thirc

trong d6 x, y,z, lam la céc tham tri, voi X, y,z c6 kiéu integer, lam c6 kiéu boolean, qq 1a tham
bién vi n6 duoc viét sau tir khod VAR.

phim.

Vi du 1.1: Lap chuong trinh tim s6 16n nhat trong n sé nguyén duoc nhdp tir ban

Program Tim_cuc_dai;
Uses Crt;
TYPE dayso = array[1..100] of integer;  (* Dinh nghia kiéu dit liéu dayso 12 kiéu mang
gom nhiéu nhat 1a 100 phan ta*).
VAR  a:dayso (*khai bdo bién ciia chuong trinh me*)
n: integer;
PROCEDURE nhapso(m:integer; var x:dayso);

(* Nhap day $& can tim cuc dai vao mang mot chiéu x[i]*)

Vari : integer; (**khai bdo bién cuc bd ctia chuong trinh con*)
Begin
writeln('Nhap day so kieu integer);
For i:=1 to m Do (* m dugc truyén tir chuong trinh me qua tham s thuc n*)
Begin

write('a[',1, '] ="); realln (x[i]);
End; End;
FUNCTION Max(m: integer; b:dayso); integer;
(* Ham MAX dung dé tim sb 16n nhét trong day s6 da nhap, kiéu gid trj cia ham 1a kiéu integer *)

VAR

it: integer; (* Bién riéng ctia ham Max *)
Begin
t:=b[1]; (* Gén phan thtr nhit ciia mang b[i] cho bién t *)

For 1:=2 to m Do
if t<b [i] then t:=b[i];

Max:=t; (* Gan gia tri cho chinh ham Max*)
End;
BEGIN (* Than chuong trinh me *)
Write('Ban can nhap bao nhieu so ? '); Readln(n);
NHAPSO(N, A); (* Goi chuong trinh con NHAPSO véi 2 tham s6 thyc 12 n va a. Hai tham

s6 nay s& thay thé cho hai tham s hinh thtrc m, x trong chwong trinh con *)
Writeln (' So lon nhat trong day so da nhap ="', MAX(n,a):5);
(* Viét ra gid tri cia ham MAX véi 2 tham sb thyuc n,a d6 dai s6 1a 5 ky tu *)
Repeat until keypressed;
END.
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Vi dul.l la mot chuong trinh bao gdm hai chuong trinh con, chuong trinh con thir
nhat 1a mdt thu tuc (Procedure), chuong trinh con thir hai [a mot ham (Function).

Chuong trinh me ¢6 1énh doc s6 phén tir n ciia mang dayso (tirc la s6 Iwong con s6 s&
nhap vao). Vi mang Dayso duogc khai bdo c6 100 phan tir nén khong thé doc vao nhiéu qua
100 con s6.

Sau d6 1a 1énh goi chuong trinh con NHAPSO véi 2 tham s6 thuc 1a n, a, & ddy a la
tham bién nghia 12 gid tri cia mang a s& dugc thay doi trong chuong trinh con boi tham 5O
hinh thirc x[i]. Chuong trinh con nhap vao tham bién x[i] kiéu mang n con sé théng qua tham
tri m (m=n).

Lénh viét gid tri 16n nhét cua day s ¢ kém 10i goi ham MAX vi ham MAX thyc chét
trong truong hop nay chi 1a mot con so.

Ham MAX dung de tim s6 16n nhat trong céc sb da nhap, 101 goi ham trong chuong
trinh me kém theo viéc truyén hai tham s6 thyuc 12 n va a thay thé cho hai tham s hinh thirc 12

m va b. Tén ham dugc diing nhu 12 mét bién trong ban than ham khi ta diing phép gén gid tri
MAX:=t;

Chua y:
1. Kiéu dir liéu trong khai bdo tham sé hinh thitc chi c6 thé la: s6 nguyén, sé thtrc ky

tw, hodc Boolean. Néu muon dua cdc kiéu dit liéu c6 cdu triic vao trong khai bdo tham sé thi
phai dinh nghia truée kiéu dit liéu naty ¢ phan khai bdo kiéu sau tir khod Type (xem vi du 1.1).

2. Vi6i kiéu dir liéu chudi, néu chiing ta khai bdo tham sé thuc trong chirong trinh me
va tham bién trong chirong trinh con déu la STRING (khong quy dinh do dai t6i da ciia chudi)
thi khong can phai dinh nghia trude kiéu dir liéu 6 phan TYPE. Dé thdy ro vén dé chiing ta
xét vi du sau day:

Vidu: 1.2

Program Chuong_trinh_me;

Var s:string; m:byte

Procedure Chuong_trinh_con( Var a:string; n:byte);

Céch khai bdo trén la dugc phép trong Pascal .

Néu chiing ta quy dinh d¢ dai chudi nhu mot trong ba dang sau thi s& bi bao 15i:

Dang thir nhit

Program Chuong_trinh_me;

Var s:string[30]; m:byte

Procedure Chuong_trinh_con( Var a:string[30]; n:byte);

Dang thir hai

Program Chuong_trinh_me;

Var s:string[30]; m:byte

Procedure Chuong_trinh_con( Var a:string; n:byte);
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Dang thir ba

Program Chuong_trinh_me;

Var s:string; m:byte

Procedure Chuong_trinh_con( Var a:string[30]; n:byte);

Tuy nhién c6 mot ngoai 1¢ khi tham s6 hinh thirc trong cdc chwong trinh con khong
phai 1a tham bién ma la tham tri thi c6 the khai bdo theo dang thir hai.

Mubn quy dinh d dai chudi trong cdc khai bdo tham bién thi phai khai bdo kiéu dir
liéu theo mau sau:

Program Chuong_trinh_me;

Type S1 = string[30];

Var s:s1; m:byte

Procedure Chuong_trinh_con( Var a:s1; n:byte);

3. Truyén tham s6 cho chwong trinh con

Tro lai vi du 1.1 ta thiy trong mdi chuong trinh con ¢6 nhitng tham s riéng ctia minh.
Chuong trinh con nhap s da str dung hai tham s6 hinh thirc 1a m va x. Hai tham sb nay dugc
chudn bi dé nhan cic gid tri ma chuong trinh me truyén cho théng qua 10i goi chuong trinh
con Vi cdc tham sd thue 12 n va b. Vi m duoc khai bdo kiéu khong ¢6 tir khod Var nén no la
tham tri, nghia 12 khi chuong trinh con két thic thi gid tri cia tham s6 thuc n van khong thay
ddi, tham sd x 1 tham bién vi né duoc khai bao sau tir khoa Var.

Khi tham s hinh thiic trong chuong trinh con 12 tham bién thi tham sb thuc trong
chuong trinh me phai 1a bién chir khong thé 1a hang. Trong moi truong hop ca hai tham s6
thuc va tham s hinh thirc déu phai ciing kiéu dit liéu.

Céc tham s thyc truyén cho tham bién thi gid tri ciia n6 6 thé thay doi trong chuong
trinh con, khi ra khoi chuong trinh con n6 van gitr nguyén céc gid tri da thay dbi do. Trong vi
du 1.1 tham s6 thyc a 1a mdt mang cua n phan tr va tat ca cdc phan t déu con rdng, khi
truyén a vao tham bién x thi ¢ thoi diém ban dau céc phan tir ciia x ciing rong. Phép gén trong
chuong trinh con NHAPSO sé& lam thay di gid tri cdc phan tir ciia x, sau khoi ra chwong trinh
con né giir nguyén céc gid tri di gan tic 12 cdc gid tri ta nhap tir ban phim vao céc phan tir cia
mang.

Khi tham s6 hinh thirc 13 tham tri thi tham s6 thuc phai 12 mot gid tri. Chuong trinh
con nhén gid tri nay nhu 1a gia tri ban d4u va c6 thé thyc hién cdc phép tinh 1am bién ddi gia
tri d6, qua trinh nay chi tic dong trong ndi by chuong trinh con, khi ra khéi chuong trinh con
gia tri cia tham s6 thuc khong bién ddi. Cu thé trong vi du trén bién n nhan gia tri doc tr ban
phim trong chuong trinh me va dugc truyén cho tham sé m trong ca hai chuong trinh con. Sau
161 goi chuong trinh con NHAPSO gia tri nay c6 thé bi thay d6i nhung khi roi NHAPSO dén
101 goi ham MAX thi n lai van giir gid tri ban dau.

Nhu vay néu mudn bao vé gia tri mot tham 6 ndo d6 khi truyén ching cho chuong
trinh con thi phai qui dinh chiing 1a tham tri. Con néu mudn nhan lai gid tri ma chuong trinh
con di sinh ra thay thé cho nhiing gi tri ban dau c6 trong chuong trinh me (hodc 1a ding
nhiing gid tri ctia chuong trinh con thay thé cho bién chua dwoc gan gia tri trong chuong trinh
me nhu vi dy 1.1) thi tham s6 phai la tham bién.
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Dé thiy r6 hon y nghia ctia cic tham sb chiing ta xét vi du sau day:

Nguoi me trao cho con trai mot chiéc nhén va mot tdi tién. Trudce khi con di 1am an &
phuong xa me dén: "Chiéc nhan la tin vat dung dé€ nhan lai gia dinh va ho hang khi con tré ve,
con tui tién 1a von ban dau cho con kinh doanh".

Trong qua trinh lam &n, nguoi con ¢6 thé cam cb chlec nhin nhung khi tr6 vé nha nhat
thiét phai mang chiéc nhan dé vé, con tii tién khi quay vé ¢6 thé nhiéu 1én ciing c6 thé it di,
thdm chi khong con dong nao. Trong vi du nay chiéc nhan déng vai trdo tham tri, con tii tién
déng vai tro tham bién.

Véan dé dat ra 1a Pascal lam thé nao dé dam bao cdc tinh chit cua tham tri va tham
bién. Diéu nay s€ dugc lam rd khi nghién ctru viéc bd tri by nhd (muc 5).

Khi lya chon tham s6 can luu y mgt so diém sau:

a. Kiéu cua tham sb trong chuong trinh con phai 1a céc kiéu vé hwéng don giin da
dugc dinh nghia sin trong Pasacl hoic di dugc dinh nghia trong phan dau cua chuong trinh
me. Trong chuong trinh con khong thé dinh nghia kiéu dit liéu moi.

b. Chuong trinh con ¢6 thyc sy can tham s6 hay khong? Néu chuong trinh con chi sur
dung céc bién toan cyc va bién dia phuong ciing ddp tmg dugc yéu cdu cuia bai todn thi khong
nén dung tham s6. Néu chuong trinh con thyc hién nhiéu cong viéc trén cung mot loai a6i
tuong (d6i tuong & day c6 thé 1a hang, bién, ham, thu tuc, kleu) nghia la 161 goi chuong trinh
con duoc 13p lai nhiéu lan trén cling mot hodc mot nhém ddi tu’(yng thi can diing dén tham sd.

c. Néu khong mudn thay ddi gid tri cua céc tham s6 thuc trong chuong trinh me khi
truyen n6 cho chuong trinh con thi phai dung tham s6 hinh thirc duéi dang tham tri (trong
phan khai bdo kiéu khong c6 tir khod Var). Néu can thay ddi gid tri cia tham s6 thyuc trong
chuong trinh me va nhan lai gid tri ma chuong trinh con da xir 1y thi tham s trong chuong
trinh con phai 12 tham bién (t&n tham s phai dat sau tir khod Var).

4. Bién toan cuc va bién dia phwong

4.1 Bién toan cuc

Bién khai bdo & dau chuong trinh me duoc goi la bién toan cuc. N6 ¢6 tdc dung trong
toan b chuong trinh, ké ca cic chuong trinh con. Khi thuc hién chuong trinh mdy danh cac 6
nh¢ ¢ vung dit liéu (Data) dé€ luu gilr gid tri cta bién.

Mo rong ra tit ca cdc doi twong trong Pascal (Kiéu dit liéu, Hang, Bién, Ham, Thi
tuc) khai béo trong chwong trinh me dugc goi 1a ddi twong toan cyc. Nhu vay mot kiéu dit liéu
da duoc dinh nghia trong chuong trinh me thi duong nhién dugc phép su dung trong cac
chuong trinh con cua né.

Trong vi du 1.1 bién a va n 1a bién toan cuc, hai bién nay c6 thé st dung truc tiép
trong thu tuc NHAPSO va trong ham MAX ma khong can khai bdo lai.

Pascal danh cdc 6 nhé & vung Data (vung dit liéu) cho céac dbi tugng toan cuc.

4.2 Bién dia phuong

Nhimng d6i twong khai bdo trong chuong trinh con chi c6 tic dung trong ndi bo
chuong trinh con do, ching dugc goi 1a doi tuong dia phuong. Doi tugng hay dugc sir dung
nhat 1a Bién.
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Bién dia phuong c6 thé trung tén voi bién toan cuc song h¢ thong danh cdc & nhé
trong vung nho ngan x&p (Stack) dé luu gifr cdc gid tri cta bién. Két thic chuong trinh con hé
thong s& giai phéng 6 nhd cua bién dia phuong ding vao viéc khac, gid tri cua cdc bién luu
trit trong cac 6 nhd nay s€ khong con.

Truong hop trong chwong trinh con lai ¢6 cdc chuong trinh con khic thi bién dia
phuong ctia chuong trinh con cap trén lai dugc xem 1a bién toan cuc dbi véi chuong trinh con
cap dudi.

Mot bién sau khi dugc khai bdo trong mot chuong trinh s& chi ¢6 tim tic dung trong
ban than chuong trinh d6 va cdc chuong trinh con ctia né. Bién nay khong c6 tic dung trong
céc chuong trinh cting cap khac hodc trong cdc chuong trinh con ctia chuong trinh khic. Diéu
nay c6 nghia 1a cdc chuong trinh con va chuong trinh me c6 thé ¢6 nhiéu bién tring tén,
nhung tam tdc dung thi khdc nhau do d6 tinh toan ven cua dir li€u luén dugc bao dam.

Vidu 1.3
Program Chuong_trinh_con;
Uses crt;
Var i,n:byte; cl:string[30];
Procedure Bien_dia_phuong;
Var i,n:byte; cl:string[30];
Begin
n:=3;

C1:='Thu do Ha noi";

Writeln('Gia tri n trong chuong trinh con: ',n);
Writeln('Chuoi C1 trong chuong trinh con: ',C1);
end;

Begin (* than chuong trinh me *)
Clrscr;
Bien_dia_phuong;
Writeln;
n:=0;
fori:=1to 10 do n:= n+i;
cl:='Happy Birth Day";
Writeln('Gia tri n trong chuong trinh me: ',n);
Writeln('Chuoi C1 trong chuong trinh me: ',C1);
Readln;

End.

i Vi du 1.3, thiét ké mot chuong trinh me va mot chuong trinh, con dudi (:Nlang tha tuc.
Phan khai bdo bién trong ca hai la nhu nhau. Phép gén dir liéu vao bién n va chudi C1 la khac
nhau.

Sau 10i goi chwong trinh con Bien_dia_phuong man hinh xuat hién:
Gia tri n trong chuong trinh con: 3
Chuoi C1 trong chuong trinh con: Thu do Ha noi
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Tiép d6 1a két qua cac 1énh viét trong chuong trinh me:

Gia tri n trong chuong trinh me: 55
Chuoi C1 trong chuong trinh me: Happy Birth Day

Loi goi chuong trinh con dugc thuc hién trudc, két qua la bién n mang gid tri 3, con
chudi C1 12 ' Thu do Ha noi '. Khi tr& vé chuong trinh me bién n =55 con chudi C1 = ' Happy
Birth Day' . Diéu nay c6 nghia 1a bién n va C1 trong chuong trinh con khéng anh huong dén
bién n va C1 trong chuong trinh me.

5. Cach thirc bd tri bd nhé

Khi mot chuong trinh Pascal dang EXE dugc chay mdy s& cip phat mot viing nhé co
s0 640 Kb. Vung nhd nay s€ bao gdm cac 6 nhd nam lién nhau nghia 1a dia chi cic 6 nho tang
lién tuc.

Phan loai vung nhé Tén viing Dung lwong
Cao Heap 0 - 655360 Bytes
Stack Segment 16 - 64 Kb
Data Segment 64 Kb
Code Segment Moi doan c6 64 Kb
Thap Program Segment Prefix 256 Bytes
Hinh 1.1

Chuong trinh dugc bd tri trong bd nhd nhu sau:

* Program Segment Prefix: ghi dia chi cdc ham, bién, thu tuc

* Code Segment: luu ma chuong trinh chinh va ma céc Unit lién quan dén chuong
trinh, vung nay c6 thé gom nhi€u doan, moi doan 64 Kb.

* Data Segment: luu trir cc bién, hang, kiéu cua chuong trinh chinh, viing nay chi c6

64 Kb nén néu chuong trinh chinh ¢6 qua nhiéu hang, bién thi c6 thé gip 16i: Too many
variables

* Stack Segment: Luu mi chuong trinh con va bién dia phuong

* Heap: viing nhé tu do ding cho viéc cap phat dong

Céc tham tri va bién cuc bd khai bdo trong chuong trinh con dugc bd tri vao cdc 6
nh¢ cua Stack. Khi chuong trinh me goi va truyén tham s6 cho chuong trinh con thi gid tri
cua cic tham sO nay s€ dugc sao chép vao cdc 6 nhd da bo tri ¢ stack. Moi bién d6i dien ra
trong stack khong anh hudng dén cic gid tri cua tham so thuc trong chuong trinh me.

V6i céc tham bién, Pascal khong bd tri 6 nhé riéng ma sir dung con tré tro vao dia chi
ctia 6 nhé chira bién toan cuc. Khi chuong trinh con 1am thay doi gia trj ctia cdc tham bién thi
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cling c6 nghia 12 né lam thay d6i gid tri cia cdc bién toan cuc trong chuong trinh me. Két thic
chuong trinh con chi cdc bién dia phuong 12 bi giai phéng con bién toan cuc khong bi giai
phéng cho nén chiing ta néi chuong trinh con da mang céc gid tri méi vé cho chuong trinh
me.

Cén chi y rang Pascal 7.0 chi danh 16 Kb cho viing Stack, dung lugng nay dap ung
day du cdc tng dung thong thuong. Véi nhiing img dung st dung tinh dé quy ma so lan goi dé
quy 1a qua 16n thi s& c6 thé bi 15i: Stack Overflow (bd nhd ngan xép bi tran).

Gip trudng hop nay can phai mo rong viing nhé Stack bang cach sau:
Trén thanh thuc don chon Options/Memory Size sé€ xuét hién ctra s6 (hinh 1.2)

Memory Sizes

Stack size 16384
Low heap limit 0

High heap limit 655360

OK Cancel Help

F1 Help - Size of your program's stack segment (between 1024 and 65520)

Hinh 1.2

Stack size 16384: dung luong hién thoi cua Stack

Size of your program's stack segment (between 1024 and 65520)

C6 thé thay d6i dung lwong Stack trong khoang 1024 - 65520 Bytes

Mubn thay d6i dung lwong cta Stack chiing ta chi viéc g6 dung lugng méi thay vio
vi tri 16384 hién thoi.

Céc tham sb:

Low heap limit 0

High heap limit 655360 La vung nh¢ ty do danh cho cap phat dong, khong nén
nham chiing v&i gid tri tdi thiéu va t6i da ctia Stack.

6. Tinh dé qui cua chwong trinh con

Thong thuong 101 goi mot chuong trinh con chi duge thuc hién khi chwong trinh con
d6 da dugc thiét ké hoan chinh. Tuy nhién Pascal cho phép mét chwong trinh con ngay trong
qud trinh xay dung lai c¢6 thé goi téi chinh né, khong nhtrng thé tir mot chuong trinh con con
c6 thé goi tdi cdc chuong trinh con khac cling cdp hodc chuong trinh con cép cao hon né.
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Mot chuong trinh con ¢6 thé ¢6 101 goi tdi chinh tén chwong trinh con d6, tinh chat nay
dugc goi 1a tinh "Dé qui ctia chuong trinh con". Dé quy c¢6 thé sir dung trong ca Procedure va
Function. Giéng nhu mang trong Pascal twong duong véi ma tran trong todn, dé quy trong
Pascal tuong duong véi tinh Quy nap trong todn hoc. V& diéu nay chiing ta s& dé cap dén
trong chuong V “Giai thuat D¢ quy”.

7. Loi goi chwong trinh con

Mot chuong trinh me cé thé c6 nhiéu chuong trinh con truc thudc, bén trong mdi
chuong trinh con lai ¢6 thé c6 cdc chuong trinh con riéng. Néi cdch khic trong Pascal ton tai
mot 16p chwong trinh con ngang cip nhau, mdi chuwong trinh con nay lai ¢6 thé déng vai tro
chuong trinh me cua mot 16p chuong trinh con khéc.

Khi thiét ké, mdi chuong trinh con phai 1a mot khdi riéng biét khong thé 1ong nhau
hodc c6 cic 1énh nhay Goto tir chuong trinh con nay tdi chuong trinh con khéc.

7.1 Goi chwong trinh con tir trong chwong trinh me

Loi goi chuong trinh con c6 thé dat bat ky chd nao trong chuong trinh me. Néu
ch}rorng trinh con 1a mot thu tuc thi 161 goi chuwong trinh con (trc 1a té€n chuong trinh con) cé
thé tao nén mot cau 1énh, vi du:

Readln;  Gotoxy(5,8);

Néu chqong trinh con 1219 ham thi tén ham khong thé tao nén mot cau 1énh, néi khéc di
tén ham phai nam trong mét bicu thirc hay trong mét thu tyc nao do, vi du voi ham khai can
bac hai SQRT() ching ta khong thé viét

sqrt(9);

Diéu nay 1a dé ,hiéu vi ham cho ta gid tri vo hudng, gid tri nay khong phai la mdt 1énh
do d6 Pascal khong biét phai 1am gi véi gia tri do.

Céch goi ham nhu sau la hop 1€:

a:=sqrt(9) + 5;

Witeln('Can bac hai cua 9 bang ',sqrt(9));

7.2 Goi chwong trinh con tir chwong trinh con khac

Céc chuong trinh con cling cap c6 thé goi téi nhau va truyén tham s6 cho nhau.

Nguyén tic goi la: nhiing chuong trinh con xdy dyng sau co thé goi ti cac chuong
trinh con da xdy dung trude no, dong thot cdc chuong trinh con cap dudi ciing c6 thé goi t6i
céc chuong trinh con cip trén néu ching cing mot goc. Didu nay cé nghia 1a cac chuong

trinh con xdy dung trudc khong thé goi t6i cdc chuong trinh con xdy dung sau néu khong c6
chi bio FORWARD (xem muc 8). Xét mot s6 vi du sau:

Vidu 1.6

Program Goi_ctc;

Uses crt;

Type dayso=array[1..60] of byte;  sl=string[30];
Var
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a:sl; b:dayso; i,j,n:byte;
Procedure nhapso(m:byte; var c:dayso);
Begin
For i:=1tomdo
Begin
Write('c[',1,'] ="'); readln(c|[i]);
End;
End;
Function tinhtong(m:byte; d:dayso):real;
var tong:real;
Begin
tong:=0;
for i:= 1 to m do Tong:=tong+d[i];
tinhtong:=tong;
End;
Procedure viet(k:byte; e:dayso);
Begin
Write('Tong cac phan tu mang = ',tinhtong(k,e):8:0);
readln;
End;

BEGIN
clrscr;
write('Nhap so phan tu n '); readln(n);
nhapso(n,b);
viet(n,b);
END.

Vi dy 1.6 thiét ké ba chwong trinh con 1a Nhapso, Tinhtong va Viet. Thu tuc Nhapso
dung dé nhap cédc phan tor vao mang mdét chicu. Ham Tinhtong dung dé tinh tong cac phan tu
mang va thu tuc Viet dung dé hién ket qua tinh tong 1én man hinh.

Chuong trinh me goi chuong trinh con Viet va truyén cdc tham s6 1a s6 phan tir mang
n va gid tri cia cic phén tir cia mang ( mang b ). Chuong trinh con Viet lai goi ham Tinhtong
va truyén cdc tham s6 cho ham nay. Day la truong hop mot chuong trinh con goi mot chuong
trinh con cung cap.

Vi¢c cic chuong trinh con goi t6i nhau phai tudn theo quy dinh sau day:

Mot chuong trinh con chi ¢6 thé goi t6i mot chuong trinh con ciing cip da thiét ké
trudc chuong trinh con hién thoi.

Trong vi dy 1.6 néu ching ta dwa ham Tinhtong xubng dudi thii tuc Viet thi khi chay
chuong trinh s€ bi bdo 161:

Unknown Indentifier.
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Vi du 1.7 duéi ddy trinh bay céch thirc ma mot chuong trinh con cip dudi goi téi mot
chuong trinh con cap trén cung goc.

Vidu 1.7
Program goi_ctc;

Uses crt;
Type dayso=array[1..60] of byte;
Var b:dayso; i,n:byte;
{Hai chuong trinh con Nhapso va Tinhtong cling cip véi thu tuc Xuly}
Procedure nhapso(m:byte; var c:dayso);
Begin
For i:=1to m do
Begin
Write('c[',i,'] ="); readln(c[i]);
End;
End;

Function tinhtong(m:byte; d:dayso):real;
Var tong:real;
Begin
tong:=0;
for i:= 1 to m do Tong:=tong+d[i];
tinhtong:=tong;
End;
Procedure xuly(j:byte; ds:dayso);
Procedure viet(k:byte; e:dayso);
Var i:byte;
Begin
Writeln("Tong cac phan tu mang = ',tinhtong(k,e):8:0);
Writeln('Day so sap xep giam dan ');
for i:=1 to k do write(e[i]," ");
readln;
End; { Két thiic thu tuc Viet}

Procedure sapxep(m:byte; d:dayso);
Var p,q:byte; Tg:byte;
Begin

For p:=1tom-1do
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For q:=p+1 to m do
If d[pl<d[q] then
Begin
tg:=d[pl; d[pl:=dlql; d[q]:=tg;
End;
viet(m,d);
End; { Két thic thu tuc sapxep}

Begin {than thu tuc Xuly}
Writeln('Thu tuc xu ly dung de sap xep va viet ket qua');
sapxep(j,ds);
end; { Két thic thu tuc Xuly}

BEGIN {Than chuong trinh me}
clrscr;
write('Nhap so phan tu n '); readln(n);
nhapso(n,b);
xuly(n,b);
END.

Vi du 1.7 ¢6 ba chuong trinh con ciing cp la Nhapso, Tinhtong va Xuly. Trong thii
tuc Xuly c6 hai chuong trinh con 1a Viet va Sapxep trong d6 chuong trinh con Viet duoc thié
ké trude, Sapxep dugc thiét ké sau. Chwong trinh con Sapxep c0 101 goi dén chuong trinh con
Viet cung cap voi no, muyc dich cua 10i goi nay Ia truyén cho chuong trinh con Viet nhing dir
lidu mang da sip xep giam dan. Chuong trinh con Viet ¢6 10i got dén ham Tinhtong 13 mot
chuong trinh con cép cao hon nd, vi Tinhtong da dugc thiét ké trudc Xuly nén 10i goi 1 hop
ly. Néu dao vi tri cia hai chuong trinh con Viet va Sapxep, nghia 1a dua chuong trinh con
Viet xubng sau Sapxep thi s& bi bdo 15 , vé didu nay ching ta s& nghién ciru & muc 8.

8. Khai bao truwéc bang Forward

Nhu da néu trong muc 7 vi¢c cac chuong trinh con goi tdi nhau bi han ché boi tha tu
xdy dung cdc chuong trinh con d6. Vi nhitng 1y do khac nhau ngudi ta khong thé thay ddi thir
tu xdy dung cdc chuong trinh con nhung lai mudn cdc chuong trinh con phai goi dwoc téi
nhau khéng phu thudc vao thi tu xay dung ching. Dé 1am viéc nay Pascal cho phép sir dung
tir khoa Forward. Nghia den cua tir Forward 13 "phia truéc" thuong dugce ding dé bdo hiéu
mot cdi gi d6 ta s€ gap sau nay vi du: phia trudc 200 mét 1a cong truong.

Cu phap:
Tén chwong trinh con (danh séch tham s6); Forward;
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Dong khai bdo trén diy phai dugc dat trong chuong trinh trude khi xay dung tat ca
cdc chuong trinh con. Khi n mdt chuong trinh con da dugc khai bdo v6i ci phdp néu trén thi
viéc né nam trudc hay sau mot chuong trinh con s€ goi toi n6 la khong quan trong. S6 lugng
chuong trinh con khi bdo trudc véi tir khoa Forward 13 khéng han ché.

Can luu y rang néu c6 nhiéu chuong trinh con can khai béo trudc thi mdi tén chuong
trinh con phai di voi mot tor khod Forward, khong thé ghép nhiéu tén chuong trinh con véi
cling mot tor Forward.

Vidy 1.8
Program Tu_khoa_Forward;

uses crt;
Type dayso=array[1..60] of byte;
var

a:string; b:dayso;

i,j,n:byte;

Function c2(m:byte; d:dayso):real; forward;
Procedure c4(p:byte; var q:dayso); forward;

Procedure c1(m:byte; var c:dayso);
Begin
For i:=1 to m do
Begin
Write('c[',1,'] ="); readln(c|[i]);
End;
End;

Procedure c3(k:byte; e:dayso);
Var i:byte;
Begin
cd(k,e);
writeln('Mang sau khi sap xep');
fori:=1to k do write(e[i],’ ");
writeln;
Write('Tong cac phan tu mang =',c2(k,e):8:0);
readln;
End;

Function c2(m:byte; d:dayso):real;
var tong:real;
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Begin

tong:=0;

for i:= 1 to m do Tong:=tong+d[i];
c2:=tong;

End;

Procedure c4(p:byte; var q:dayso);
Var i,j:byte; tg:integer;
Begin
fori:=1to (p-1) do
for j:=1+1 to p do
if q[i]>q[j] then
Begin
tg:=qlil; qlil:=qljl; qljl:=tg;
End;
End;

BEGIN
clrscr;
write('Nhap so phan tu n '); readln(n);
cl(n,b);
c3(n,b);
END.

Vi du 1.8 ¢6 4 chuong trinh con trong d6 c1 va c3 thiét ké trudc con c2 va c4 thiét ké
sau. Trong c3 ¢6 101 goi dén c2 va c4 do vay phai khai bdo trude c2 va c4 . Néu khong mudn
khai bao trudce thi can dua c2 va c4 1én trén c3.

Trirono Pai hoe Nono nohién 1 - Gido trinh I.dn trinh ndno can - 1R



Bai tap ung dung chwong 1

1. Lap chuong trinh tinh dién tich toan phan va thé tich céc hinh : Tru tron, nén.
Yéu cau: Thiét ké menu theo mau sau, Menu c6 thé dung con tro dich chuyén dé chon
céc chuc nang: Hinh Tru Hinh Non Ket thuc

Viéc tinh todn dién tich, thé tich mdi hinh ung véi mot chuong trinh con
Tat ca cdc hinh déu chung mét chuong trinh con hién két qua. Chirc nang Ket thuc
dung d¢ quay vé ctra so Pascal.

2. Lap mét chuong trinh tao thuc don véi cac chirc nang:

Tinh giai thira Tinh t6 hop Tré vé

Dung cdc chuong trinh con da 1ap dé giai bai toan sau: Cho n diém trén man hinh, qua
hai diém bét ky bao gi¢ ciing n01 dugc boi mot doan thang. Tinh xem c6 bao nhiéu doan
thang duoc tao ra. Tim doan ngan nhat va dai nhét , ching ndi cac diém nao?

3. Thiét ké thyc don v&i cdc chirc nang:

1.giai he pt bac nhat 2. giai pt bac hai 3.Ket thuc

Yéu cau: Bam s6 dé chon chirc ning trén thuc don. Chirc ning Ket thuc ding dé quay
vé cira s6 Pascal. ‘

Chuong trinh ¢6 2 chwong trinh con dé giai hé phuong trinh bac nhat 2 4n va giai
phuong trinh bac 2

4. A,B 1a mang hai chleu ctia cdc sb thuc, s6 dong va cot clia timg mang nhép tir ban
phim, 14p chuong trinh bao gém cdc chuong trinh con: nhap dir liéu vao mang, klem tra xem
c6 thé nhin hai mang hay khong, néu c6 thi chay chuong trinh con nhan hai mang, néu khong
thi thong bdo khong thé nhan hai mang. Hién két qua nhan dudi dang ma trén.

5. Cho hai chudi sl, s2, viét chuong trinh bao gom céc chuong trinh con:

NHAP diing dé nhap vio sl, s2 cic ky tu cua bang ma gom ca chir cai va chir 50,

TACH ding dé tich riéng cic chir s6 va chif cdi, nhitng chit sd tich ra luu vao mang
mot chidu theo thir tu cta sl trudc, s2 sau.

CONG diing dé cong céc chit sb tach ra tir hai chudi

Thong bdo két qua theo mau:

Chudi s1 sau khi tdch:..................

Chudi s2 sau khi tach:.................

Tong cac chit $O:.....oveeveereeeeann,

6. Lap chuong trinh v&i 4 chuong trinh con ding dé chuyén ddi céc sb giita 4 hé dém:
Hé 10 sang hé 2, 8, 16
Hé¢ 2 sang h¢ 8, 10, 16
Hé¢ 8 sang h¢ 2, 10, 16
Hé 16 sang h¢ 2, 8, 10
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Chuong 2

Cac kiéu dir liéu c6 cau trac

Trong chuong nay khong trinh bay chi tiét cac kiéu dir lidu c6 ciu tric don gian nhu
kiéu mang, chudi. Noi dung trong tdm cua chuong la kleu ban ghi (Record) c6 ciu tric thay
d6i, kiéu tép va kiéu tap hgp. Chuong nay ban doc can nim duoc cdc van dé sau:

>

Y V V

Céch thuc dinh nghia mot kiéu dir liéu méi

Khai bdo bién véi céc kiéu dit liéu do nguoi 14p trinh tu dinh nghia

Céch str dung todn tir CASE khi khai bdo ban ghi ¢6 ciu tric thay d6i

Cach th&g ghi va doc dir liéu cho ba loai tég: tép van ban, tép cé ,kiél} va tép
kl}éng kiéu, chu trong cich ghi dir li€u ki€u s0 vao tép van ban va lay so li€u ra
de xu ly

Xir dung dir lidu kiéu tap hop trong 1ap trinh
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1. Dir liéu kiéu ban ghi (record)
1.1 Khai niém co ban

Kiéu bb tri dir liéu thong dung nhit ma con ngudi nghi ra 12 bd tri duoi dang bang.
Bang du’orc coi la mot ddi tuong (dé quan 1y hodc nghién ctru), bang bao gém mot sd cot va
mot s6 dong. SO cot, dong trong bang phu thu¢c vao phan mém quan ly ma chung ta st dung.
Trong timg cot dir liéu c6 tinh chat giéng nhau. Cdc phan mém quan tri dit liéu nhu Excel,
Foxpro... déu tmg dung khai niém bang va Pascal ciing khong phai 12 ngoai 1&. Dé ¢ dugc
mot bang trude hét Pascal xay dung nén mot dong goi 12 "ban ghi", tap hop nhiéu dong s& cho
mot bang, mdi bang dugc ghi vao bd nh dudi dang mot tép.

Ban ghi (Record) la mét cdu triic bao gom mét sé6 (co dinh hodc thay doi) cdc phan tir
c6 kiéu khdc nhau nhung lién quan véi nhau. Cdc phan tir nay goi 12 cdc truong (Field). Vi du
bang diém cuia 16p hoc bao gdm céc truong Hoten, Ngaysinh, Gioitinh, Lop, Diachi, Toan,
Ly, Hoa,...., dur liéu dién vao céc truong hinh thanh nén mdt ban ghi (Record). C6 thé ¢c6
nhiing trudng trong mot ban ghi lai 1a mot ban ghi, vi du truong Ngaysinh ¢ trén c6 thé 1a mot
ban ghi cua ba truong 1a Ngay, Thang, Nam. Ban ghi khong phai 12 kiéu dir lidu da c6 sin
trong Pascal ma do ngudi sir dung tu dinh nghia do d6 chiing phai duoc khai bdo & phan
TYPE.

Ban ghi bao gdm hai loai:

* Ban ghi ¢ cau triic khong ddi : 1a loai ban ghi ma cau tric da dugc dinh nghia ngay
tir khi khai bdo va giit nguyén trong sudt qué trinh xu ly.

* Ban ghi c6 cdu trdc thay ddi: 1a loai ban ghi ma cau tric cua nd (tén truong, 5O
trudng, kiéu truong) thay doi tuy thudc vao nhitng didu kién cu thé. Loai ban ghi nay khi khai
béo thi van khai bdo day du song khi xur 1y thi s6 truong c6 thé giam di (so v6i cau tric da
khai bdo) chtr khong thé tang 1én.

Diém manh cia Ban ghi la cho phép xdy dung nhiing céu trdc dir liéu da dang phuc vu
cong viéc quan ly, tuy vady mudn luu trir dir lidu dé sir dung nhiéu Ian thi phai két hop kiéu
Bén ghi vai kiéu Tép.

1.2 Khai bao

Kiéu dir lidu cia cdc truong trong Record c¢6 thé hoan toan khic nhau va duoc khai
bdo sau tén truong, nhimg truong c6 cung kiéu dir lidu c6 thé khai bdo cling trén mot dong
phan cdch boi dau phay "," . Cubi mdi khai bdo trudng phai c6 dau ";"
Kiéu dit liéu Record dugc khai bdo nhu sau:

TYPE
<Tén kiéu > = RECORD

<Tén truong 1>: Kiéu;

<Tén truong 2>: Kiéu;

<Tén truong n>: Kiéu;

END;
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Viduy 2.1
~ Khai bdo kiéu dit ligu BANGDIEM bao gém mot s6 truong nhdm phuc vu viéc quéan
ly diem.

TYPE

BANGDIEM = RECORD
Hoten: String[25];
Gioitinh: Char;
Lop: String[5];
Diachi: String[30];
Toan,Ly,Hoa: Real;

END;

V6i khai bdo nhu trén dung lugng bé nhd danh cho céc trudng (tinh bang Byte) sé 1a:

Hoten %6, Gioitinh 1, Lop 6, Diachi 31, Toan 6, Ly 6,~ Hoa 6. (Céc truong kiéu String
bao gio ciing can thém 1 Byte chira ky tu xdc dinh do dai chuoi).

Téng d6 dai ciia Record bang 26+1+6+31+18=82 Bytes.

C6 thé diing ham Sizeof(tén kiéu) dé xdc dinh d6 dai mot kiéu dir liéu, vi du:

Write(sizeof(bangdiem)) s€ nhan duoc s6 82

Vidu 2.2
Xay dyng kiéu dir liéu quan Iy hd so cong chirc. Chiing ta s& tao ra bon kiéu di lidu
méi dat tén la Diadanh, Donvi, Ngay va Lylich.

Type
Diadanh = Record
Tinh, Huyen, Xa, Thon: String[15];
End;
Donvi = Record
Truong: String[30];
Khoa, Bomon: String[20]
End;

Ngay = Record
Ng: 1..31;
Th: 1..12;
Nam: Integer;
End;

Lylich = Record
Mhs: Word;
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Hoten: String[25];
Ngaysinh: Ngay;
Quequan: Diadanh;
Coquan: Donvi;
End;

Trong cdch khai bdo trén truong Ngaysinh thude kiéu Ngay, Quequan thudc kiéu
Diadanh, Coquan thudc kiéu Donvi, n6i cdch khac ba truong nay lai chinh la ba Record.
i bé khég: phuc cdch khai béo nhiéuqkiéu ban ghi nhu trén c6 thé str dung céc ban ghi
16ng nhau. Kiéu ban ghi 16ng nhau c6 thé khai bdo truc tiép, nghia 1a khong can khai bdo
riéng r€ cdc ban ghi con.

Vidu 2.3

Uses crt;

Type

Lylich=record

Mhs:word;

Hoten:string[25];

Ngaysinh:record
Ng:1..31;
Th:1..12;
Nam:Integer;
End;

Quequan:record
Tinh,Huyen,xa,thon:string[15];
End;

Coquan:record
Truong:string[30];
Khoa, Bomon:string[20];
End;

~ Ngoai cdch khai bdo kiéu roi mdi khai bdo bién, Pascal cho phép khai bdo tryc tiép
bién ki€u ban ghi theo cu phép sau:
Var
Tén bién:Record
Tén trudng 1:kiéu truong;
Tén trudng 2:kiéu truong;
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End;
1.3 Truy nhap vao cac trwong cua ban ghi

Sau khi da khai bdo kicu dir li¢u ta phai khai bdo bién, gia sir can quan Iy danh séch
can bo mot truong dai hoc ching ta phai khai bao mdt bién chita danh sach viét tat 1a DS. Khi
d6 ta phai khai

VAR

DS: Lylich;

Gidng nhu hai kiéu dir liéu Mang va Chudi, viéc xir 1y dugc thuc hién trén cic phan tir
ctia mang hodc chudi. & ddy mic dit DS 1a mot bién nhung ching ta khong the xu ly chinh
bién d6 ma chi c6 thé xir Iy cdc trudng cia bién DS. Dé truy nhap vao truong can viét:

<Tén bién>.<Tén truong me>.<tén truong con>....

Vi du dé nhap dir liéu cho truong Hoten ta viét céc 1énh:

Write(' Ho va ten can bo: '); Readln(DS.hoten);

Lénh ReadIn(DS.hoten); cho phép ta gan Ho tén cidn bd vao truong Hoten ctia ban ghi
hién thoi.

Dé nhap ngay thang nim sinh chiing ta phai truy nhap vao cic trudng con

ReadIn(Ds.Ngay.Ngays);

ReadIn(Ds.Ngay.Thang);

ReadIn(Ds.Ngay.Nam);

Lénh viét dit liéu ra man hinh cling ¢ cud phap gié)ng nhu 1€nh nhap.

Writeln(DS.Hoten);

Writeln(Ds.Ngay.Ngays);

Chu y:

Khi khai bdo bién DS kiéu LYLICH chiing ta ¢6 thé nhap dir liéu vao bién DS nhung
chi nhép dugc mét ban ghi nghia la chi nhap dur liéu duge cho mot nguoi. Néu mudn c6 mot

danh séch gdm nhiéu ngudi thi phai c6 nhiéu ban ghi, dé thyuc hién diéu nay chiing ta c6 thé
xdy dung mot mang cdc ban ghi. Trinh ty cdc budc nhu sau:

* Pinh nghia kiéu dit liéu ban ghi
q * Khai bdo bién mang v6i sb phan tir 1a s6 ngudi can quéan 1y, kiéu phan tir mang 1a
kiéu Ban ghi da dinh nghia. (xem vi dy 2.4)
Vi tat ca céc truong khi truy nhap ta luon phai ghi tn bién rdi dén tén truong me, tén

truong con, ... didu nay khong chi lam mét thoi gian ma con khién cho chwong trinh khong
dep, Pascal khic phyc nhuoc diém nay bang cich dua vao 1énh WITH... DO.

1.4 Lénh WITH...DO

Cu phép cua Iénh:
WITH <Tén bién kiéu RECORD> DO <Cic 1énh>
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Khi st dung 1énh WITH...DO chudi 1énh viét sau DO chi can viét tén truong cé lién
quan ma khong can vict tén bién. Xét vi du nhap diém cho 16p hoc vai gia thiét 16p cé nhicu

nhét 13 40 hoc sinh.

Vidu2.4:

Program Nhapdiem;

Uses CRT;

Type

BANGDIEM = RECORD
Hoten: String[25];
Gioitinh: ('T",'G");  (* kiéu liét k&, 'T' = Trai, 'G' = G&i *)
Lop: String[5];
Diachi: String[50];
Toan,Ly,Hoa: Real;
End;

Var

DS_LOP: Array[1..40] of BANGDIEM  (*danh séch 16p 1a mang 40 phan tir)

i,j: Integer;

lam: Char;
BEGIN
clrscr;
lam:='C"; 1:=1;
Repeat
With DS_LOPJi] Do
Begin

Write(' Ho va ten hoc sinh: '); Readln(Hoten);

Write(' Trai hay gai T/G: '); Readln(Gioitinh);

Write(' Thuoc lop: '); Readln(Lop);

Write(' Cho o thuong tru: '); ReadIn(Diachi);

Write(' Diem toan: '); ReadIn(Toan);

Write(' Diem ly: '); Readln(Ly);

Write(' Diem hoa: '); Readln(Hoa);

End;

1:=i+1;

Write(' NHAP TIEP HAY THOI ? C/K '); Readln(lam);

Until upcase(lam)="K'";

clrscr;

For j:=1toi-1 do

With DS_LOP[j] DO

Writeln(Hoten:15," ',Gioitinh:2," ',Lop:4," 'Diachi:10,' Toan:,
Ly:',Ly:4:2,' Hoa:',Hoa:4:2);

Trirono Pai hoe Nono nohién 1 - Gido trinh I.dn trinh ndno can

Toan:4:2,'



Repeat Until Keypressed;
END.

Vi dy 2.4 st dung mang DS_LOP gdm 40 phan tir, mdi phan tir 12 mot Record. Mdi
1an nhap xong dit liéu cho mot phan tir lai hoi "Nhap tiep hay thoi?", nhu vy s phan tir cu
thé ctia mang tuy thudc vao cau tra 161 C hay 1a K.

Van dé dang quan tim & ddy 1a cch sir dung 1énh With ... Do, vi du 2.4 sir dung bién
mang DS_LOP vi vay trudc tién phai truy nhap vao phan tir thir i cia mang DS_LOP
(1<=i<=40), v&i mdi phén tir chiing ta tiép tuc truy nhap vao cic truong cia chiing.

Véi 1énh

With DS_LOP[i] Do

chiing ta c¢6 thé nhap truc tiép dir lidu vao cic trudng Hoten, Gioitinh, ...
Write(' Ho va ten hoc sinh: '); Readln(Hoten);

Write(' Trai hay gai T/G: '); Readln(Gioitinh);

Pé viét dir liéu ra man hinh chiing ta ciing dung 1énh With ... Do

With DS_LOP[j] DO

Writeln(Hoten:15,' ',Gioitinh:2," ',Lop:4,' ',Diachi:10," Toan:', Toan:4:2," Ly:'Ly:4:2/
Hoa:',Hoa:4:2);

Dbi voi céc ban ghi 10ng nhau nhu vi du 2.3 thi 1énh With.. Do ciing phai 16ng nhau,
xét vi du sau:

Vidu 2.5

Program Kieu_Record;

Uses crt;

Type Tencb=record
Mahoso:word;
Hoten:string[25];
Ngaysinh: Record

ngay:1..31;
thang:1..12;
nam:integer;
End;
End;
Var

DS: array[1..50] of tencb;

i,j:byte; tl:char;

Begin

Clrscr;
i:=1;
Repeat
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With ds[i] do
Begin
Write('Ma ho so: '); Readln(mahoso);
Write('Ho va ten: '); readin(hoten);
With ngaysinh do
Begin
Write('Ngay sinh: '); readln(ngay);
Write('Thang sinh: '); readIn(thang);
Write('Nam sinh: '); readln(nam);
End;
End;
Write('Nhap tiep hay thoi? C/K '); readIn(tl);
If upcase(tl)="C' then i:=i+1;
Until upcase(t)='K'";
clrscr;
Writeln((DANH SACH CAN BO CO QUANY;
For j:==1toido
Begin
With dsl[j] do
Begin
Write(mahoso,' ,hoten,' ");
With ngaysinh do Writeln(ngay,' ',thang,' ',nam);
End;
End;
Readln;
END.

Trong vi du 2.5 dé nhap dir liu vao ban ghi va viét dit liéu (tirc 1a danh sich cén bd
co quan) ra man hinh, chuong trinh can phai st dung hai 1énh With .. Do 16ng nhau, 1énh th
nhit véi bién DS, con 1énh thi hai voi bién Ngaysinh. Tuy nhién néu c¢6 mot chit tinh y y thi
cdc khoi chuong trinh nhdp va viét dit liéu ra man hinh c6 thé thu gon lai, vi du khéi viét dir

liéu ra man hinh s€ nhu sau:

Writeln(DANH SACH CAN BO CO QUAN");
Forj:=1toido
With ds[j] do

Writeln(mahoso,' ',hoten,' ',ngaysinh.ngay,' ',ngaysinh.thang,' ',ngaysinh.nam);

1.5 Ban ghi c6 céu triic thay ddi
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a. Xay dung kiéu div liéu

Ban ghi ¢6 ciu triic ¢b dinh ding dé mo ta mot d6i tugng ma cdc cd thé ctia né (tic 1a
cdc xudt hién cua ddi tuong) cé cac thuoc tmh (céc truong) nhu nhau. Vi du DS 1a ban gh1 mo
ta mot loai ddi tuong 1a "hoc vién ' , mdi xudt hién cua DS ung voi mot hoc vién cy thé va tat
ca cdc hoc vién déu c6 céc thude tmh nhu nhau bao gom (xem vi du 2.5)

Mahoso, Hoten, Ngay, Thang, Nam.

Trong thuc té nhiéu khi ta gdp nhiing a6i tugng ma thudc tinh cua ching lai gém hai
loai:

- Thuoc tinh chung cho moi xuat hién

- Thudc tinh riéng cho mot sd xudt hién dic biét

Duéi day 1a mot s6 vi du minh hoa:

- Kiéu dir liéu quan 1y vé nganh dwog sdt

Trén mot tuyén duong sit c6 nhiéu doan tau chay trong ngiy, cé nhitng chuyén toc
hanh chi dung lai & mét vai ga doc duong, cé nhitng chuyén tau thuong dung lai tat ca cac ga
1¢. Véi tau toc hanh, hanh khach chi dugc mang theo hanh 1y khong qud 20 Kg va s€ c6 suat
an trén tau. Voi tau thuong hanh khich phai mua vé hang hod néu c¢6 vén chuyén hang hoa va
khong c6 suat an trén tau.

* Thudc tinh chung: tén doan tau (TDT), tuyén duong (TD), gio di (GD), loai tau (LT)
(vi du: toc hanh - TH, tau thuong - TT)

* Thudc tinh riéng véi tau téc hanh: S6 xudt an (SXA), sé ga 1é dung doc dudng
(SGD), con tau thuong cé thudc tinh ri€ng la cudc hang hod (CHH). Nhu vay viéc xay dung
cdc ban ghi dir liu s€ phai chd y dén cdc thugc tinh chung cho cac loai tau va cac thudc tinh
riéng cua tung loai (xem vi du 2.6).

Vi du 2.6:
Type QLDS = record

Ten_doan_tau: string[3];

Tuyen_duong: string[15];

Gio_di: real;

Case Loai_tau : (Toc_hanh, Tau_thuong) of
Toc_hanh: (So_xuat_an:Word; So_ga_do: Byte);
Tau_thuong: (cuoc_hang_hoa:real);

End;

Vi du 2.6 cho ta mot kiéu dit liéu ban ghi c6 cau tric thay doi mot muc, sy thay d6i o
day thé hién qua thudc tinh Loai_tau. Nhu vay tong s6 trudng ciia mdi ban ghi tuy thude vao
doan tau d6 thudc loai gi. Néu 12 tau tdc hanh thi mdi ban ghi c6 5 truong, con tau thuong chi
c6 4 truong. Do dai cua cdc ban ghi dugc tinh can cir vao d6 dai cua cdc trudng c6 trong ban
ghi d6. Nhu da biét d¢ dai ting truong dugce tinh nhu sau:

Ten_doan_tau: 4,

Tuyen_duong: 16

Gio_di: 6
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So_xuat_an: 2

So_ga_do: 1

Ve_hang_hoa: 6

Ban ghi véi tau toc hanh s& 12 4+16+6+2+1 = 29 Byte
Bén ghi véi tau thuong 1a: 4+16+6+6 = 32 Byte

- Céc buéc dinh nghia kiéu ban ghi c6 ciu tric thay dbi:

- Pé dinh nghia mot kiéu ban ghi c6 céu triic thay ddi, ching ta khai bdo céc thude
tinh chung trudc, tiep d6 tim trong cac thudc tinh chung mot thude tinh dung dé phéan loai.

- Thudc tinh phan loai c6 thé bao gém mot hpeic mot sd chi tiéu phan loai, tat ca cdc
chi tiéu cua thudc tinh phan loai phai dat trong cdp dau mo-dong ngodc don, vi du: Loai_tau :
(Toc_hanh, Tau_thuong)

- Str dung todn tir Case .. . of dé phan loai, vi du:

Case Loai_tau : (Toc_hanh, Tau_thuong) of
Toc_hanh: .....

- V&i mdi chi tiéu phan loai, chiing ta c6 thé khai bdo tén mot sb truong thay ddi hoic
khai bdo mdt ban ghi con véi cau tric thay doi, vi du:
Case Loai_tau : (Toc_hanh, Tau_thuong) of
Toc_hanh: (So_xuat_an, So_ga_do: Word);
Tau_thuong: ( Case Cuoc :(cuoc_hanh_ly,cuoc_hang_hoa) of ............ );
- Céc trudng thay d6i néu c6 ciing kiéu dit liéu thi tén truong viét cach nhau boi dau
phay.
- Dt liéu cdc truong phan loai phai thudc kiéu don gian, cu thé 1a:

kiéu nguyén, thuc, logic, chudi, liet ké, khodang con.

Dé phan loai chiing ta ding todn tir Case ... Of.
Cdn chii ¥ rang todn tir Case .. Of ¢ ddy khong giong nhur cdu triic Case .. Of dd néu
trong phan cdc cau triic lap trinh nghia la cuoi phan khai bdo khong co tir khod "End;"

Trong ving nhd cap phét cho chuong trinh s& ¢6 hai doan danh cho hai loai trudng,
doan thir nhat danh cho cdc truong ¢ dinh, trong vi du 2.6 doan nay c6 dung lugng la 26
byte. Doan thir hai danh cho céc truong thay ddi, doan nay s& c6 dung lugng bang dung luong
ctia chi tiéu phén loai 16n nhat.

Trong vi du 2.6 truong phan loai la Loai_tau, chi tiéu phan loai la toc_hanh va
Tau_thuong. Véi chi tiéu Toc_hanh, ching ta khai bdo hai truong thay déi 1a So_xuat_an va
So_ga_do con voi chi tiéu Tau_thuong c6 mot truong 1a Cuoc_hang_hoa. Nhu vdy dung
luong cua truong thay doi cia tau toc hanh can 3 byte con tau thudong can 6 byte, doan nhé
danh cho truong thay doi s& c6 dung lugng 6 byte.

Chuong trinh quan 1y duong sit duoc thiét ké bao gdm mot chuong trinh con lay tén
1a NHAP diing dé nhép dir lidu cho céc doan tau, phan than chuong trinh chinh s& yéu cau
nhap s6 chuyén tau trén toan tuyén va cho hién dit liéu ra man hinh (xem vi du 2.7).
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Vidu 2.7
Program quan_ly_duong_sat;
Uses crt;
Type doan_tau = record

ten_doan_tau:string[3];

tuyen_duong:string[15];

gio_di:real;

loai:string[ 10];

Case loai_tau: (toc_hanh,tau_thuong) of
toc_hanh:(so_xuat_an:word;so_ga_do:byte);
tau_thuong:(cuoc_hang_hoa:real);

End;
dt = array[1..5] of doan_tau;
Var
dtl:dt;
n,i,j:byte;tg:doan_tau;
Procedure Nhap(m:byte;var glds:dt);
Begin
For i:= 1 to m do
with glds[i] do
Begin
Write('Loai tau: ');readln(loai);
if loai ='toc hanh' then
Begin
write('ten doan tau: '); readIn(ten_doan_tau);
write('tuyen duong: '); readIn(tuyen_duong);
write('gio xuat phat: '); readln(gio_di);
write('so xuat an: '); readln(so_xuat_an);
write('so ga do doc duong: '); readln(so_ga_do);
writeln;
end
else
if loai = 'tau thuong' then
Begin
write('ten doan tau: '); readIn(ten_doan_tau);
write('tuyen duong: '); readIn(tuyen_duong);
write('gio xuat phat: '); readln(gio_di);
write('tien cuoc hang hoa: '); readln(cuoc_hang_hoa);
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writeln;
End;
End; End;

Begin
clrscr;
write('co bao nhieu doan tau tren toan tuyen: '); readln(n);
writeln;
nhap(n,dtl);
clrscr;
writeln('danh sach tau chay toan tuyen');
fori:=1ton-1do {sap xep du lieu tang dan theo loai tau}
forj:=1+1 ton do
with dt1[i] do
if dt1[i].loa1i < dtl1[i+1].loai then
begin
tg:=dt1[i]; dt1[i]:=dt1[j]; dt1[j]:=tg;
end;
Writeln(' DANH MUC CAC DOAN TAU TREN TUYEN");
fori:=1tondo
with dt1[i] do
writeln(loai: 10,' ',ten_doan_tau:3,' ',tuyen_duong:10,' ',gio_di:4:2,' ',so_xuat_an:3,’
',so_ga_do:3,cuoc_hang_hoa:10:2);
readln;
END.

- Kiéu dit liéu quan 1y diém ciia sinh vién

SV 1a kiéu dir liéu ban ghi ding dé quéan 1y diém cua sinh vién. Cac trudng c¢d dinh ctia
SV bao gbm: MHS (mi ho so), HOTEN (ho va tén), NS (ngy sinh), GIOI (nam, nit), Khoa
(Su pham - SP, Kinh té - KT, Co dién - CD). C4c méon hoc tuy thudc vao khoa ma sinh vién
dang theo hoc, gia sur ching ta quy dinh khoa Su pham c6 cdc mdn: Todn, Ly, Tin co ban, 1ap
trinh nang cao, khoa Kinh té c6 cac mon: Ké todn mdy, Marketing, khoa Co dién c6 cdc mon:
Co hoc may, Suc bén vat liéu, Hinh hoa. T4t ca sinh vién néu 1a Nam thi hoc thém mon Boi
161, néu 12 Nit thi hoc thém Thé duc nghé thuat.

RS rang la ching ta khong thé tao ra kiéu ban ghi ¢6 dinh cho sinh vién trong toan
truong, boi 18 sé mon hoc khong giéng nhau. Céc truong MHS, HOTEN, NS Ia chung cho
moi sinh vién, truong KHOA va GIOI dung dé phan loai sinh vién tur d6 xac dinh cdc mon
hoc. Vi rﬁng mdi kiéu ban ghi chi c6 thé khai bdo duy nhat mot truong phan loai ngang hang
Véi cdc trwong cé dinh nén ciing mot lic ching ta khong thé phan loai theo ca KHOA va
GIOI. Giai phép duy nhét 12 chon mot truong phan loai véi hai chi tiéu phan loai dai dién cho
Khoa va Gioi, gia sir tén truong phén loai by gio 1iy tén 1a MONHOC va hai chi tiéu phén
loai 1a PL1 va PL2. PL1 dai dién cho Gioi con PL2 dai dién cho Khoa.
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Céac chi tiéu phan loai lai c6 tpé tr¢ thanh thudc tinh phan loai véi mdot s6 chi tiéu nao
d6é ma ching ta goi 1a chi tiéu con chang han xem PL1 la thudc tinh phan loai véi hai chi tiéu
con la Nam va Nu, PL2 la thudc g’nh phan loai véi ba chi tiéu con la SP,KT,CD. Mobi chi tiéu
con bao gom mdt so truong cu thé hodc nd lai dugce sir dung nhu truong phan loai mai....

Mot ban ghi kiéu SV c6 thé c6 cau tric thudc mot trong cdc dang sau:

* Sinh vién khoa Su pham

1/ Mhs, Hoten, Ns, Boi_loi, Toan, Ly, Tincoban, Lap_trinh_nang_cao

2/ Mhs, Hoten, Ns, The_duc, Toan, Ly, Tincoban, Lap_trinh_nang_cao

* Sinh vién khoa Co dién

3/ Mhs, Hoten, Ns, Boi_loi, Co_hoc_may, Suc_ben_vat_lieu, Hinh_hoa

4 / Mhs, Hoten, Ns, The_duc, Co_hoc_may, Suc_ben_vat_lieu, Hinh_hoa

* Sinh vién khoa Kinh té

5 / Mhs, Hoten, Ns, Boi_loi, Ke_toan_may, Marketing

6 / Mhs, Hoten, Ns, The_duc, Ke_toan_may, Marketing

C6 thé nhén thy ring tén cdc truong phan loai khong ¢ trong ciu triic ban ghi. Néu
ching ta mudn trong moi ban ghi lai ¢ ca tén khoa va gidi tinh thi phai dua thém vao cédc
truong c6 dinh moi.

Kiéu dit liéu ban ghi SV duogc khai bdo nhu sau:

Vidu2.6

Type
SV =record
Mhs: Byte;
Hoten: String[20];
NS : Record
Ngay:1..31; Thang: 1..12; Nam: Word;
End;
Case monhoc:(pll,pl2) of
pll:( case gioi:(nam,nu) of
Nam: (Boi_loi:real);
Nu: (The_duc: real));
pl2:( case KHOA: (SP,CD,KT) of
SP: (Toan, Ly, Tincb, Ltnc: Real);
CD: (Co_hoc_may, Suc_ben_vat_lieu, Hinh_hoa:real);
KT: (Ke_toan_may, Marketing:real));
End;

Tir cach khai bdo trén ching ta rit ra mot s6 nhan xét quan trong sau ddy:
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Nhan xét 1

Trong mot kiéu record cic trudng ¢ dinh dugc khai béo trude, truong phan loai khai
bdo sau, nhu vay truong phan loai phai la truong khai bdo cudi cung. Cac truong thay doi
khai bao bén trong truong phan loai.

Nhan xét 2

MGéi kiéu dir liéu Record ¢6 cAu triic thay ddi chi dugc phép c6 duy nhat mot truong
phén loai, nghia la khong thé c6 hai todn tir case .... of ngang hang khi khai bdo. Néu ching ta
khai bao kiéu SV nhu trong vi du 2.8 sau day thi s€é nhan duogc thdong bao 16i :

Error in Expression

Vidu 2.8
Type SV =record
Mhs: Byte;
Hoten: String[20]
NS : Record
Ngay:1..31;
Thang: 1..12;
Nam: Word,;
End;
Case GIOI: (Nam, Nu) of
Nam: Boi_loi:real;
Nu:The_duc: real;
Case KHOA: (SP,CD,KT) of
SP: (Toan, Ly, Tin_cb, Ltnc: Real);
CD: (Co_hoc_may, Suc_ben_vat_lieu, Hinh_hoa:real);
KT: (Ke_toan_may, Marketing:real);
End;

Lf)i xyét hién do ching ta da chon hai truong phan loai la GIOI va KHOA ngang hang
nhau. Dé khac phuc 101 nay chuing ta phai lua chon lai cau tric cua Record. Thay vi c6 hai
truong phan loai cung cap ching ta chon mot truong 1a MONHOC, chi tiéu phén loai 1a PLI
va PL2. Lic nay tén mon hoc cu thé s€ tuy thudc vao gia tri ma PL1 va PL2 ¢6 thé nhéan (xem
vidu 2.9)

Nhin xét 3

Vi mdi trudng lai c6 thé 1a mot ban ghi cho nén bén trong truong phén loai lai c6 thé
chtra céc truong phan loai khic, day la truong hop ban ghi thay doi nhiéu mic.

V6i kiéu dit liéu SV da dinh nghia ching ta xiy dung chuong trinh quéan 1y diém cua
sinh vién nhu vi du 2.9 sau day.

Vidu 2.9

Program QUAN_LY_DIEM;
Uses crt;
Type
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SV =record

Mhs: Byte;
Hoten: String[20];
NS : Record
Ngay:1..31;
Thang: 1..12;
Nam: Word;
End;

Case monhoc:(pll,pl2) of
pll:( case gioi:(nam,nu) of
Nam: (Boi_loi:real);
Nu: (The_duc: real));
pl2:( case KHOA: (SP,CD,KT) of
SP: (Toan, Ly, Tincb, Ltnc: Real);
CD: (Co_hoc_may, Suc_ben_vat_lieu, Hinh_hoa:real);
KT: (Ke_toan_may, Marketing:real));
End;
Var
Ds:Array[1..100] of sv; tg:sv;
i,j.k:byte; pl,tk:string[3]; tl,gt:char;
BEGIN
clrser; i:=1;
writeln(' Nhap diem cho sinh vien ');
Repeat
With ds[i] do
Begin
Write('Nhap ma ho so '); readln(mhs);
Write('Nhap ho va ten '); readIn(hoten);
With ns do
Begin
Write('Nhap ngay sinh '); readln(ngay);
Write('Nhap thang sinh '); readln(thang);
Write('Nhap nam sinh '); readln(nam);
End;
Write('Cho biet gioi tinh nam "T" - nu "G" '); Readln(gt);
if upcase(gt)="T" then ds[i].gioi:=nam else ds[i].gioi:=nu;
Case dsli].gioi of
nam: begin
Write('Nhap diem mon boi loi '); Readln(boi_loi);
end;
nu: begin
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Write('Nhap diem mon The duc '); readln(the_duc);
end; End; {ketthuc Case ds[i].gioi...}
Write('Nhap ten khoa '); Readln(tk);
for k:= 1 to length(tk) do tk[k]:=upcase(tk[k]); { chuyén tén khoa thanh chir in}
if tk='SP' then ds[i].khoa:=sp
else if tk="CD' then ds[i].khoa:=cd
else ds[i].khoa:=kt;
Case ds[i].khoa of
sp:Begin
Write('Nhap diem mon Toan '); ReadIn(toan);
Write('Nhap diem mon Ly '); Readln(ly);
Write('Nhap diem mon Tin Co ban '); Readln(tincb);
Write('Nhap diem mon Lap trinh nang cao '); ReadIn(ltnc);
End;
cd: Begin
Write('Nhap diem mon Co hoc '); Readln(co_hoc_may);
Write('Nhap diem mon Suc ben vat lieu '); ReadIn(suc_ben_vat_lieu);
Write('Nhap diem mon Hinh hoa '); Readln(hinh_hoa);
End;
kt: Begin
Write('Nhap diem mon Ke toan may '); Readln(ke_toan_may);
Write('Nhap diem mon marketing '); Readln(marketing);
End;
End; {ket thuc Case..}
{Sap xep du lieu tang dan theo ten Khoa}
for j:=1toi-1 do
for k:=j+1 toido
if ds[j].khoa<ds[j+1].khoa then
Begin
tg:=ds[jl; ds[jl:=ds[k]; ds[k]:=tg;
End;

End; {ket thuc with}
writeln;
Write('Nhap tiep hay thoi? C/K '); readIn(tl);
if upcase(tl)='C' then i:=i+1;
Until upcase(t)='K'";

{Hien du lieu da nhap }
Write('Co xem du lieu khong? C/K '); readln(tl);
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if upcase(tl)='C' then
Begin
Writeln('DU LIEU DA NHAP );
Forj:=1toido
with ds[j] do
Begin
write(mhs:3,"' ',hoten:20);
with ns do write(' ',ngay,/',thang,'/',nam);
case ds[j].khoa of
sp:writeln(' Khoa SP 'toan:4:1,ly:4:1,Tincb:4:1,ltnc:4:1);

cd:writeln(' Khoa CD ', co_hoc_may:4:1, suc_ben_vat_lieu:4:1,
hinh_hoa:4:1);

kt:writeln(' Khoa KT ',ke_toan_may:4:1,marketing:4:1);

end;
End;
End;
Readln;
END.

Vi dy 2.9 tuy dé chay hoan chinh song c6 mét s6 nhuge diém sau:
* T6 chtic chuong trinh chua hop 1y
* Dir liéu dua ra man hinh chua dep

Ban doc ¢6 thé thiét ké lai bfmg céch dua vao chuong trinh con Nhap va chuong trinh
con Hien. Chuong trinh con Hien c6 thé thiét ké dé dir li¢u dua ra dudi dang bang theo mau
sau day:

DANH SACH SINH VIEN TRUONG ........

Ma ho so HovaTen | Gioi | Khoa | Somonhoc | Tongdiem Trung binh

b. Truy nhdp
’ Viéc truy nhap vao cic trudng c¢b dinh cta ban ghi ¢6 ciu tric_thay d6i hoan toan

giong nhu ban ghi thuong. Con vi€e truy nhdp va cic truong thay doi can phai chd y mot s6
diém sau:

- Khong dung phép gan hodc nhap dit liéu tir ban phim cho céc truong phan loai. Néu
trong vi du 2.9 ching ta dua vao 1énh

monhoc:="Toan';

thi s& nhan dugc thdng béo 16i: Type Mismatch

con néu dua vao 1énh
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Read(monhoc);
thi s€ nhan dugc thong bao: Cannot Read or Write Variables of this Type

- Lénh With ... Do ¢6 tic dung v6i tat cd cdc truong ke ca cdc truong thay doi bén
trong cédc truong phan loai. Cu thé trong vi du 2.9 voi 1€nh

With ds do  chting ta c¢6 thé dua vao tryc tiép 1énh

Write('Nhap diem mon boi loi '); Readln(boi_loi);

- Tén cdc truong phén loai khong thé dua ra man hinh nhu la mét tén truong binh
thuong nghia 1a ciing giong nhu trong muc 2.2 khong thé viét 1€énh Write(monhoc). Trong
truong hgp can thiét ching ta cé thé st dung cic bién trung gian.

2. Dir liéu kiéu tép (file)
2.1 Khai niém vé tép

Tép dir li¢u la mjt day cac phén tir cung kiéu dwoc sip xép mot cach tuin tw. Tép
d liéu dugce cat gitt 6 bd nhd ngoai (dia mérp hodc dia cing) dudi mot t€n nao do, c‘éch dat
tén tudn theo quy dinh cua DOS nghia la phan tén t€p dai khong qua 8 ky tu va phan dudi
khong qud 3 ky tu.

Tép tap hop trong n6 mot sO phan tir dit lidu ¢ ciing cdu tric gidng nhu mang (Array)
song khidc mang la so6 phan tur cta t&€p chua duogc xac dinh.

Trong Pascal c6 3 loai t€p duoc st dung la:

a. Tép cé kiéu

Tép c6 kiéu 1a t&p ma cdc phan tir ctia né c6 ciing do dai va ciing kiéu dit liéu. Véi
nhiing tép c6 kiéu ching ta c6 thé cing mot lic doc dir liéu tir tép ra hodc nhdp dit liéu vao
tép.

b. Tép van bdn (Text)

Tép vin ban dung dé luu trit dit liéu dudi dang cdc ky tu cua bang ma ASCII, céc ky
tw nay duoc luu thanh timg dong, d¢ dai cua cdc dong c6 thé khdc nhau. Khi ghi mét s6
nguyén, vi du sé 2003 (kiéu word) vao t€p van ban, Pascal can 4 byte cho bén ky tu cht
khong phai 12 2 byte cho mot sd. Viée ghi cdc s nguyén hodc thuc vao tép vin ban s& phai
qua mot cong doan chuyén doi, diéu nay s& do Pascal tu dong thuc hién. Dé phan biét cic
dong Pascal ding hai ky ty diéu khién 1a CR - vé dau dong va LF - xudng dong moi.

Trong bang ma ASCII ky tu CR = CHR(13) con LF = CHR(10)

c. Tép khong kiéu
Tép khong kiu 1a mot loai t&p khong cin quan tim dén kiéu dir lidu ghi trén tép. Dir
liéu ghi vao t€p khong can chuyen doi.
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Khi khai bio mot bién kiéu tép thi dong thoi ta cling phai tao ra mot mdi lién hé gitra
bién nay va mot tép dit liéu luu trén thiét bi nhd ngoai. Cach khai bdo nay da duoc chuan hod
trong Pascal.

Kiéu dit liéu ctia cdc phan tir trong bién kiéu tép c6 thé 1a bét ky kiéu nao trir kiéu cua
chinh n6 tirc 1a trir kiéu tép. Vi du néu kiéu phén tir 12 mot mang mot chiéu cua céc sd nguyén
ta c6 tép céc sd nguyén, néu kiéu phan tir 1 Record ta c6 tép cic Record...

Téc dung l6n nhét cua kiéu dir liéu tép 1a ta ¢ thé luu trit cdc dir liéu nhdp vao tur ban
phim cling cdc két qua xur ly trong bo nh6 RAM ra tép dé ding nhiéu lan. Cac kiéu dir lidu da
hoc chi xtr ly trong RAM va in két qua ra man hinh hodc ra mdy in, khi két thic chuong trinh
hodc mat dién ca dir liéu nhap vao va két qua xtr 1y déu bi mat.

d. Khai bdo

Tép ¢6 kiéu dugc dinh nghia sau tir khod TYPE con bién kiéu tép dugc khai bdo sau tir
khod VAR. Thu tuc khai bdo bién kiéu tép gom 2 céch:

- Dinh nghia Kiéu tp véi tir khod FILE OF trong phin mé ti kiéu sau tir TYPE,

tiep theo la khai bao biéen tép trong phan khai bao bien

Vidu2.10

Type

MSN = Array[1..100] of integer; (*dinh nghia mang 100 s nguyén*)

TSN = File of MSN; (* dinh nghia dit liéu kiéu tép TSN c¢6 cic phan tir 1a mang sd
nguyén *)

CHUVIET = File of String[80]; (* dinh nghia CHUVIET la tép cic chudi c6 do
dai 80 ky tu *)

BANGDIEM = Record

Hoten: String[25];

Gioitinh: Char;

Lop: String[5];

Diachi: String[50];

Toan,Ly,Hoa: Real;

END;

TBD = File of BANGDIEM;

VAR

Tepl: TSN; (* bién tepl c6 cdc phan tir 1a mang s6 nguyén *)

Tep2: CHUVIET; (* bién Tep2 c6 cdc phan tir 1a chudi ky tu *)
Tep3: TBD; (* bién Tep3 c6 cic phan tir 1a record*)

- Dinh nghia tryec tiép bién kiéu tép trong phin khai bao bién
Vidu2.11

Var

Tep4: File of Array[1..5] of String[80];
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Tep5: File of BANGDIEM;

Trong phan khai bdo nay bién Tep4 la mot bién kiéu tép, tép nay c6 5 phan tir, mdi
phan tir 1a mot chudi dai tdi da 80 ky tw. Bién Tep3 1a mot bién tép ma cdc phan tir cia né cé
kiéu Bangdiem.

e. Truy nhdp vao tép

Céc phan tir cua tép duoc luu gitr tudn tu thanh mot diy va viéc truy nhép vao tung
phan tir phy thudc vao thiét bi ghi, doc ciia méy vi tinh. Turbo Pascal c6 thé xir 1y hai loai tép
1a: Tép truy nhap tuén tw va tép truy nhip truc tiép.

* Tép truy nhap tuin tu: de truy nhap vao mot phan tir ndo d6 ta bit budc phai di
qua céac phan tir trude d6. Néu mudn thém cdc phan tir vao tép thi chi ¢6 thé thém vao cudi
tép. Tép kiéu nay d& hinh dung, d& xur dung song khong linh hoat, ton thdi gian xir 1y. Viéc
truy nhap tudn ty thuong duogc thuc hién thong qua mot vong lap. Tép van ban la tép thudc
kiéu nay.

* Tép truy nhap tryc tlep 12 t&p c6 thé truy nhap vao phén tir bat ky trong tép, trén
nhitng thiét bi nhé ngoai ¢ dién nhu bang tir, bang duc 15 khong thé tao tép kiéu nay vi
khong thé doc ngay vao gitia bang. Chi nhiing mdy sur dung dia (mém hoic cimg) thi méi c6
thé tao tép truy nhap truc tiép vi c6 thé diéu chinh dé dau tir dat ding vao mot cung tir chira
dit liéu nao do.

Muén truy nhap truc tiép phai dung thu tuc Seek(sd hiéu ph?m t).
f. Mo tép

Dé md mot tep chuén bi luu trir dit liéu Pascal xir dung hai thu tuc chuén sau day:

ASSIGN(bién tép, tén tép);  (*lién két bién tép voi mot tén tép s& ghi vao thiét bi
nhd ngoai *)

REWRITE(bién tép); (* tao mot bién tép rong chuan bi nhap dit lidu vao *)

Trong do:

* Bién tép: 12 tén bién tép da khai bdo sau tir khod VAR

i * Téq tép: La tén doNta chon dé ghi dit liéu vao dia (theo quy dinh cl’la DOS). Tén tép

c6 thé bao gom ca dudng dan t6i thu myc ma ching ta lya chon. Puong dan va tén tép phai
dat trong dau nhdy don. Vi du:

ASSIGN(f,'a:\baitap.txt');

) Sau Fhﬁ tuc REWRITE ta s& 96 mot tép rong vi chua cé phén tir nao dugc doc vao.
Néu trén thiét bi nhd ngoai ta da ¢é san mot t¢p trung tén vaéi tén ghi ¢ thu tuc ASSIGN thi
tép ngoai sé€ bi xod di.

Sau hai thu tuc chudn bj trén ddy, dé tién hanh ghi dit li¢u vao tép ta lai ding thu tuc
WRITE(....) nhu da biét.

Ciéch viét:

WRITE(bién tép, céc gia tri can ghi vao tép);

Budc cudi ciing 1a phai déng tép lai bang thu tuc

CLOSE(bién tép);
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Sau thu tyc nay dir liéu s€ dugc luu trén dia va tép s€ bi dong.
2.2 Tép van ban

a. Khai bado tép van bdn

Tép van ban dugc khai bdo tryc tiép trong phan khai bao bién:
Var

Bien_tep : Text;

Vidu

Var

Hoso: Text;

T1,T2,T3:Text;

b. Truy nhdp vao tép

Truy nhép vao tép dugc hiéu 1a nhdp dir liéu vao tép, ghi lai dir liéu trén thiét bi nhé
ngoai, doc dir liéu da c6 ra man hinh hoac may in va xu 1y dit liu do.

Déi véi tép van ban viéc ghi dir li€u vao tép c6 thé thuc hién qua hai cap thu tuc sau:

- Mé tép méi dé ghi

Assign(bien_tep, Pudng dan\ten_tep);
Rewrite(bien_tep);

Cip thu tyc trén dung dé mé mot t¢p moi chuan bi nhan dir li¢u, néu trong bd nhd
ngoai da c6 t€p trung tén thi t€p & ngoai s€ bi xod. Neu bo qua duwong dan thi tép s& dugc luu
vao thu muc hién hanh tirc la thu myc ma tir d6 Pascal da duoc khoi dong (C:\TP\BIN). Gi’é
su ching ta muodn luu t¢p vai tén la BT1.DAT vao thu muc BAITAP trén dia A thi phai viet
Iénh:

Assign(bien_tep, 'A:\BAITAP\BT1.DAT");

- Mo tép di c6 dé ghi thém
Assign(bien_tep, ten_tep);
Append(Bien_tep);
Cip thi tuc trén m& mot t@p da luu trong thiét bi nh¢ ngoai dé nhap thém di ligu, néu
tép khong c6 thi mdy s€ thong bao 16i. Dit liéu nhap thém s€ dugc ghi vao cudi tép.

- Mg tép dé doc div ligu
~ Dusi day la cap thu tuc ding dé mo tép da ton tai, chudn bj cho viéc doc dit ligu tir tép
ra thiét bi ngoai:
Assign(bien_tep, ten_tep);
Reset(bien_tep);

c. Ghidit li¢u vao tép

Sau khi dd mé tép chiing ta ¢6 thé ding thu tuc Write hodc Writeln dé ghi di liéu vao
tep.
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Cu phap:

Write(Bien_tep, gid tri 1, gid tri 2, ...);

Hoac

Writeln(Bien_tep, gid tri 1, gid tri 2, ...);

Su khic nhau gitra Write vél‘ngteln 12 ¢ chd t’hﬁ tuc Write s€ ghi dir liéu lién tuc trén
cac 6 nhg, khong c6 cdc ky hiéu vé dau dong va xuong dong. Thu tuc Writeln s& dua thém
vao cudi dong cdc ky tu diéu khién CR (vé dau dong) va LF (nhéy xuong dong dudi).

Gid tri 1, gid tri 2... trong 1énh ghi c6 thé 1a chudi ky tu viét tuong minh, tén bién hodc
biéu thirc, cdc gid tri phai dugc phan cach it nhat bang mot khoang trong.

Thu tuc Writeln(Bien_tep); sé tao nén mot dong rong khong chira ky tw nio ca.

Dt liéu trude khi ghi vao t€p van ban c6 thé thudc cic kiéu don gian sau day: Sé
nguyén, sé thue, ky tu, chuoz, logic. Du thudc kiéu gi thi khi da ghi vao tép déu duoc chuyen
d6i thanh kiéu ky tu. Diéu nay ciing dong nghia véi quy dinh rang céc kiéu dir liéu c6 cau tric
nhu: Array, Set, Record, File khong thé luu trir trén tép vin ban.

Khi ¢6 thu tyc Close(bien_tep) Pascal s& dua thém vao dong cudi cling ky hiéu két
thic t¢p EOF (End of File).

Vidu 2.12

Var

T1:text;

Begin
Assign(T1,'DULIEU.DAT");
Rewrite(T1);
Writeln(t1, Tep van ban');
Write(T1,123);
Write(T1,' ',123.45);
Writeln(T1);

Close(T1);

End.

Vidu 1.13 tao ra t€p van ban DULIEU.DAT tép nay s€ dugc luu trit tai thu muc hién
hanh tirc 1a C:\TP\BIN.

Lénh Writeln(tl,'Tep van ban’); s¢ ghi vao bién tép T1 (ctng c6 nghi la ghi vao tép
DULIEU.DAT) dong chit "Tep van ban" tiep d6 la cac ky tu diéu khién CR, LF.

Lénh Write(T1,123); s& ty dong chuyén d6i s6 123 thanh ky ty va ghi vao tép khong
kem theo CR, LF.

- Lénh Write(T1," ',123.45); ghi vao t¢p mot khoang tréng trudc day 123.45 tiép d6

chuyén doi va ghi s6 123.45 vao t¢p theo quy cach ngam dinh cta Pascal.

Dir li¢u s€ dugc ghi vao t&p nhu sau

Tep van ban

123 1.234500000E+02

(dong trong)
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Tir vi du trén cé thé néu mét s6 nhan xét sau:
* Céc k}’/ tu nhap vao tép phai nam trong cip ddu nhay don
* Céc s6 khong can dé trong déu nhdy, Pascal s& tu dong chuyen d6i ching khi ghi

vao tép. Néu ching ta khong chi r6 quy cach doc hoac ghi s thi cdc s6 s& dugc ghi theo quy
céch chun, cuy thé 1a:

- S6 nguyén s& dugc ghi chinh xdc nhu gid tri ctia né trong 1énh Write(...)

-S6 thuc sé& duge chuyén thanh dang khoa hoc nghia la dang s6 voi luy thira co 5O
10, vi du 123.45 chuyén thanh 1.234500000E+02. Trong cdch viét khoa hoc Pascal ngam dinh
nhu sau:

- Phan nguyén 12 1 ky ty

- Phén 1¢ 12 10 ky tu ké ca diu chdm thap phin

- Phén con lai 12 4 ky tu cho luy thira co s6 10, Vi Dy:
E+02=10", E-03=10"

* Céc s6 c6 thé chi 16 quy cdch ghi nhu sau

Write(T1,123:5);

Ghi vao tép sd nguyén 123 véi d6 dai 5 ky tu, Pascal s& dé tréng hai vi trf bén trai
Write(T1,'',123.45:6:2);

S6 123.45 duoc ghi vao tép véi do dai 6 ky tu va 2 ky tu chira s6 1¢

d. Doc dir li¢u tir tép van bdn
Dit liu luu triY trong tép van ban c6 thé cho hién 1én man hinh bang 1énh TYPE cua
DOS, bang cdc phim chie nang F3, F4 cua NC hodc dua vao Word dé xem va stra chira néu
can.
Voi P~asca1 tép van ban thudc loai tép truy nhép tudn tu, do vay néu cd tinh dung Iénh
truy nhap ngau nhién Seek(...) thi mdy s& bao 10i:
Error 63: Invalid File Type
anu khi tién hanh m& tép con tré tép sé dugc dat tai dong fiﬁu, Cach thirc ma Pascal
dung dé doc dur lié}l Ia nhu sau: dflpg th}’l tuc Read, hodc Readln dé doc dir li€u tir dong hién
thoi va gén vao bién tuong tng, viét bién dé ra man hinh hodc may in.
Read(Bien_tep, Dong); hoac Readln(Bien_tep, Dong);
Write(Dong);  hoac Writeln(Dong);
Trong hai vi du trén Bién trung gian 12 Dong, bién nay phai duoc khai bdo trudc va
phai thudc kiéu String.
~ De c6 the viét toan bo dit liu tir mt t&p van ban ra cdc thiét bi ngoai thi céc 1énh doc
viet trén phai duoc lap di 1dp lai tir dong 1 dén dong cudi cung nghia 1a chuong trinh phai sir
dung mot trong hai vong 1ap:
While not eof(Bien_tep) Do
Begin
ReadIn(Bien_tep, Dong);
Writeln(Dong);
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End;
Hoac
For i:=1 to Filesize(Bien_tep) Do
Begin
ReadIn(Bien_tep, Dong);
Writeln(dong);
End;

~ Néu trén mot dong chiing ta da ghi nhiéu gid trj tmg voi cdc bién khac nhau thi khong
thé doc riéng tung bién. Cach ma chung ta ra Iénh cho Pascal ghi dir liéu vao tép s& anh huong
rat nhiéu dén vi¢c ching ta goi dit li€u ra va xu ly dir liéu do.
Vi du sau ddy s& giai thich cu thé diéu nay.
Vidu 2.14
Var
F:text;
Hoten:string[25]; heso:real; socon:byte; t:string;
Begin
Hoten:=' Tran Van Tam'; Heso:=4.25; Socon:= 2; {gan dir li¢u cho cic truong}
Assign(f,'hoso.txt");
Rewrite(f);
Witeln(f,hoten,' ',heso:4:2,"',socon);
Close(f);
Reset(f);
ReadIn(f,t); {doc dit li€u tur dong hién thoi va gén vao bién't }
Writeln(t);
Readln;
End.

Chwong trinh trén ddy cé nhiéu diéu can phdi luu y:
- Lénh ghi vao tép:
Witeln(f,hoten,' ',heso:4:2,"' ';socon); s& ghi tat ca dix liéu trén mot dong.

T |r |a |n Via n T |a |m 4 1. 12 15 2 |CR [LF |EOF

Nhin vao hinh v& dé dang nhan thdy rang chudi Hoten chiém 13 Byte, Heso chiém 4
Byte va Socon chiém 1 Byte. Trong thyc té cic sb kiéu Real c6 do dai la 6 Bytes nhung vi
chiing ta di yéu ciu Pascal ghi Heso dai 4 ky tu trong d6 c6 hai sb 1¢ nén khi ghi vao tép,
Heso chi chiém 4 Bytes. Giira cdc bién c6 hai khoang trong do d6 tong chiéu dai cua dong 1a
20 Bytes.

Lénh doc dir liéu tur tép ReadIn(f,t) sé doc ca dong hién thoi vao bién t va 1énh viét
Writeln(t) s€ dua ra man hinh ca dong nghia Ia ta lai nhan dugc toan by dong nhu trén. Can
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phan biét rang dir liéu viét ra 1a cdc ky tu ctia bang ma chtr khong phai cac chit va s6 nhu ta da
nhap vao.
Trudng hop bién t khong du do dai dé chira hét ca dong thi sé ky tu thira s& bi cét bo.

- Néu chiing ta viét lénh doc:
ReadIn(f,Hoten,' ',Heso,' ',socon);
thi mdy s& béo 16i: Error 106 : Invalid Numeric Format
~ nghia la khong thé doc truc tiép cting mot Iic tir tép ra man hinh ca bién kiéu ky tu va
bién ki€u so.

- Néu chiing ta viét lgi lénh ghi dir ligu:

Witeln(f,hoten);

Writeln(f,heso:5:2," ',socon);

nghia 1a ghi riéng dit liéu kiéu "chit" trén mot dong con dit lidu kiéu "sd" trén dong
khéc, gitra cac s6 c6 mot khoang céach, sau dé dung 1énh doc:

ReadIn(f,hoten);

ReadIn(f,heso, Socon);

thi lai nhan dugc thdng bdo 16i & dong ReadIn(f,heso, Socon);

Error 106 : Invalid Numeric Format

_nghia la cac sO ghi vao tép trén cting mot dong thi ciing khong thé doc ching nhu 1a

céc bién.

- Chiing ta sira lgi Iénh ghi mt lan niva
Witeln(f,hoten);

Writeln(f,heso:5:2);

Weriteln(f,socon);

ROi ding 1énh doc

ReadIn(f,Hoten);

ReadIn(f,Heso);

ReadIn(f,socon);

sau d6 1a 1énh viét

Writeln(Hoten, ' ', Heso:5:2,' ',socon,' ' ,Heso*290000);
thi chuong trinh s& khong béo 15i .

Dén day cé thé riit ra két lugn la:
- Muén lay lai kiéu cta dit liéu nhap vao tép vin ban thi mdi bién phai nhap trén mot
dong.
- Véi céc bién kiéu s da ghi riéng ré trén mot dong khi goi ra Pascal s& tu dong
chuyén doi tr dang ky tu thanh dang s va ta cé thé dua cdc s6 nay vao cic bi€u thuc tinh
todn binh thuong. Trong vi du trén ching ta tinh Luong bang cach lay Heso*290000.
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- Trong bd nhé ciia may di liéu dugc ghi lién tuc trong céc & nhé, dé phan biét cic
dong Pascal dung cédp ky tu diéu khién CR va LF. N6i cdch khéc dir liéu duoc luu trit lién tuc
chtr khong phai dudi dang bang, khi 1dy dir lidu ra chiing ta ciing lay lién tuc nhung lai c¢6 thé
b6 trf trén man hinh sao cho tryc quan va dé theo dai.

Vi du 2.15: xdy dung mot chuong trinh don gian dé quan 1y cong chirc. Dir liéu nhap
vao bao gém Ho tén, Hé sb lvong va S6 con. Dit liéu xuat ra man hinh bao gém Ho tén, Hé s
lwvong, SO con va Lwong thang, Lwong thing & ddy tinh theo quy dinh ctia nha nuéc =
heso*290000.

Chuong trinh dat ra hai kha nang Iya chon:

a. Néu tép dir lidu da ton tai thi nhap thém ngudi

b. Néu tép chwa c6 thi mé tép moi

Trong cé hai truong hop déu yéu cau cho biét s6 ngudi can nhap.
Dt liéu in ra dudi dang bang.

Vidu 2.15
Program Quan_ly_can_bo;
Uses crt;
Var f:text; hoten:string[20]; c1,heso:real; c2,i,n,socon:byte;
ten:string[ 12];
Begin
clrscr;
Write('Cho biet ten tep '); readln(ten);
{$1-}
assign(f,ten);
reset(f);
{$1+}
if Ioresult=0 then
Append(f)
else
rewrite(f);
write('Nhap bao nhieu nguoi '); readIn(n);
fori:=1tondo
Begin
Write(' Ho ten ' ); ReadIn(hoten);
Write( ' He so '); readln(heso);
Write(' So con ' ); Readln(socon);
Writeln(f,hoten);
Writeln(f,heso:4:2);
writeln(f,socon);
End;
close(f);
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assign(f,ten);

reset(f);
writeln(": S : - ):
writeln('l Ho va ten | Hs | soconl Luong I;
writeln(": tmmmeee- : -- M);
while not eof(f) do

begin
readln(f,hoten);
readIn(f,heso);

readln(f,socon);
writeln('l',hoten: 19, heso:4:2,'l ',socon:4,' | ',heso*290000:10:2," I');
end;
readln;
End.

Vidy 2.15 ¢6 str dung dinh hudng chuong trinh dich {$I+} {$I-}. Khi dinh huéng
12 {$I+} thi chuong trinh s& kiém tra 101 vao ra IO (Input, Output) néu phat hién thiy 15i thi
dimg chuong trinh, day la ché d6 ngam dinh cia Pascal. Néu dinh huong la {$I-} thi viéc
kiém tra 15i vao ra tam thoi khong thyc hién, nghia la néu phat hién thay 15i thi tam treo cédc
thii tuc vao ra va tim xem ham IORESULT cho két qua 1a gi. Néu ham nay cho két qua bang
0 thi ¢6 nghia 1a viéc kiém tra 10 khong c6 gi sai s6t va chuong trinh tiép tuc 1am viéc. Néu
ham Toresult cho két qua khac 0 thi ¢6 nghia la viéc kiém tra IO phat hién thay 15i va chuong
trinh can phai dugc stra chira.

Vi du 2.16: Tao t&p van ban Baitho.txt dé Tuu trir mot bai tho ¢6 n dong, dong cudi
cung ghi " Nam 2003". Khi nhap bai tho can hoi trude bai tho c6 bao nhi€u dong.

Vidu 2.16

Program tep_van_ban;

Uses crt;

var i,n:integer; f:text; t:string;

Begin

clrscr;

assign(f,'baitho.txt');rewrite(f);
writeln('Bai tho gom bao nhieu cau? '); readln(n);
writeln('Hay nhap bai tho cua ban');
fori:=1tondo

begin

write('Cau ',i,' "); readln(t); writeln(f,t);
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end;

writeln(f,'Nam ', 2003);
close(f);

clrscr;

gotoxy(15,5); 1:=6;
clrscr;

writeln('Du lieu viet tu tep baitho.txt ');
reset(f);

while not eof(f) do
begin

readln(f,t); gotoxy(15,1);
writeln(t);

1:=i+1;

end;

readln;

End.

Vi du 2.16 c6 thé cai tién theo nhiéu cdch dé c6 dugc mot chuong trinh dep ding cho
viéc luu trir vin ban, ching han ching ta s& dwa vao cdc chuong trinh con GHIMOI,
GHITHEM va DOC phuc vu viéc ghi dir liéu vao tép mdi, ghi thém dir liéu vao t¢p da co
hodc doc tir tép ra. Trude khi ghi hodc doc can kiém tra xem tép da ton tai chua, khi nhap vin
ban vao tép khong han ché sb dong, mudn két thiic viéc nhap thi khi bit dau mot dong maéi chi
cAn bAm dau "*" v.v... (xem vi du 2.17)

Vidu 2.17:

Program tep_van_ban;

Uses crt;

var i,j,n:integer; f:text; t:string;
tL,tl1,t12:char; ten:string[12];

Procedure Ghimoi(ten:string);
Begin

clrscr;

assign(f,ten);

rewrite(f);

writeln('Hay nhap bai tho cua ban');
1:=1;

repeat

write('Cau ',i,' '); readln(t);

if t<>"*'" then writeln(f,t);
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1:=1+1;
Until t="*";
close(f);
End;

Procedure Ghithem (ten:string);
Begin

clrscr;

assign(f,ten);

append(f);

writeln('Hay bo xung bai tho cua ban');
1:=1;

repeat

write('Cau ',1,' "); readln(t);

if t<>"*' then writeln(f,t);
1:=1+1;

Until t="*";

close(f);

end;

Procedure Doc(tep:string);
Begin
clrscr;
gotoxy(15,5); 1:=6;
writeln('Du lieu viet tu tep ',tep);
assign(f,tep);
reset(f);
while not eof(f) do
begin
readIn(f,t); gotoxy(15,1);
writeln(t);
1:=1+1;
end;
readln;
end;
BEGIN { Than chuong trinh me}
Clrscr;
Write('cho biet ten tep '); Readln(ten);
Write('Ban Ghi hay Doc du lieu G/D '); Readln(tl1);
If upcase(tl1)='G' then
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Begin
write('Ghi tep moi hay ghi them vao tep cu M/C");
ReadIn(tl2);
If upcase(tl2)='"M' then Ghimoi(ten)
else
Ghithem(ten);
End
Else
Doc(ten);
END.
Trong vi du 2.17 ¢6 st dung mot bién toan cuc 1a TEN, kicu bién 1 string[12]. Khi ldy
Ten lam tham s6 thuc d€ truyén cho céc chuong trinh con thi can chi y dinh nghia kiéu dir
liéu trudce. Cu thé néu ching ta viét dong 1€nh:
Procedure Doc(tep:string);
Duéi dang méi la
Procedure Doc(tep:string[12]); thi mdy s€ bao 15i.

2.3 Tép c6 kiéu

Tép c6 kiéu 1a tép ma moi phan tir déu c6 ciing d¢ dai va ciing kiéu. Kiéu céc phan tir
clia t&p c6 thé 1a sb nguyén, thuc, ky tu, chudi, mang hodc ban ghi. Céch thirc khai bdo bién
kiéu t¢p da trinh bay trong muc II. Sy khéc nhau co ban gitlra t€p ¢6 kiéu va tép vin ban 12 tép
c6 kiéu ¢d thé vira ghi vao vira doc ra, con véi tép vin ban chiing ta budc phai két thic ghi
bﬁng 1€nh Close(bien_tep) thi mdi ¢6 thé doc tép, con khi dang doc t&p chiing ta cting phai Kkét
thiic doc va déng tép thi méi c6 thé ghi thém dir liéu vao tép.

a. Doc va ghi

- Ghilén tép

Write(bientep, bienl, bien2, ...)

bienl, bien2, ... 1a cdc bién ciing kiéu véi bién tép.

- Doc tép

Read(Bientep, bienl, bien2, ....)

Poc ~té:p thuc chat 1a doc cdc phén tr cua tép va ga’m cbo céac bienl, bien2,... ci}ng kiéu.
Viéc doc dién ra trong by nhd do d6 nguoi s dung muodn bict duge cdc gid tri cy thé thi phai
vict cac bién da doc 1én man hinh.

Cha y:

Khdc voi tép van ban, yiéc ghi va doc tép co kiéu khong su dung cgic léenh Writeln
hodc Readln nghia la tép co kiéu khong ghi dit liu thanh cdc dong. Cdc phdn tir cua tép co
kiéu dwoc ghi lién tuc trong cdc 6 nho va chi co ky hiéu ket thiic tép EOF.

 Khi ching ta doc hodc ghi xong mot phan tir thi con 1ré tép sé tw dong chuyén dén vi
tri ke tiép.
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b. Truy nhdp vao tép
Seek(bientep,i); i=0,1,2,.....
i Thu tuc Seek s€ dinh Yi con tro taj phﬁn }1”1 thtr 1 cta t€p, Pascal quy dinh vi tri céac
phan tir 12 0, 1, 2... nhu vay phan tr thtr nhat la phan tir ¢6 vi tri 0.
Lénh Seek(bientep, 5); s€ dinh vi con trd tép tai ph?m tr thir 6.

. Cdc tep sau khi mo theo ngém dinh con tro tép ludn dinh vi tai phﬁn tr dau tién nghia
1a phan tir ¢6 s6 thir ty 1a 0. Trong qud trinh doc néu ching ta dung mot cau tric lap dé doc thi
khi doc xong mot phan tir con tré tép s€ tw dong chuyen dén phan tir ké tiep.

while not eof(BT) do  {Kiém tra xem con trd tép da nam & phén ttr cudi chua}
begin

Read(bt,i); write(i:5);

end;

c. Cdc ham xwly tép
*_ Filesize(bientep) cho biét sb phén tur ¢ trong tép
*_ FilePos(bientep) cho biét vi tri hién thoi cia con tro tép

*. Eof(Bientep) cho gia tri True néu con tro tép O vi tri cubi tep (vi tri cudi tép duoc
hiéu 12 vi trf sau phan tir cudi ciing), néu con trd tép dinh vi tai bat ky phan tir ndo cua tép thi
ham eof() ciing cho gia tri False.

Gia st tép DS ¢6 8 phan tir khi d6 ham

Filesize(DS) sé& cho két qua 12 s6 8,

con thu tuc

Seek(DS,Filesize(DS))

s€ dinh vi con tro tai phan tir thtr 8 (s6 thir ty ctia phan tir nay 13 7) nghia 1a cudi tép
(boi vi phan tir dau tién c6 s6 tha tu 1a 0).

Vidu 2.18
Tao mot t&p léy tén 1a TEPCK.DAT dé vira ghi vura stra dit licu
Program Tep_co_kieu;
Uses crt;
Var bt: file of byte; i:byte; n:real;
Begin
clrscr;
assign(bt, TEPCK.DAT");
rewrite(bt);
for i:= 0 to 5 do write(bt,i); {ghi vao tép nam s6 nguyén}
reset(bt);
writeln(" Du lieu luu tru trong tep TEPCK.DAT ');
while not eof(BT) do  {viét dir liéu tir tép ra man hinh}
begin
Read(bt,i); write(i:5);
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end;

writeln;

seek(bt,3); {dinh vi con tro tai ph?m tr thir 4}
textcolor(magenta);

read(bt,i); {doc phan tir thirc 4 vao bién i}
writeln('So cu trong tep o vi tri 3: ',i);

1:=33;

seek(bt,3);

write(bt,i); {stra phén tu thi 4, gia tri moi 1a 33}
seek(bt,3); read(bt,i)

Writeln('So moi trong tep o vi tri 3: ', 1);
writeln('Vi tri hien thoi cua con tro: ',filepos(bt));
readln;
close(bt);
End.

Nhan xét:

Vi du 2.18 cho thdy khi ghi hofic doc dif liéu vao tép c6 kiéu thi ching ta ludn ludn
phai dung dén céc bién c6 cung kiéu véi bién tép.

Doan chuong trinh

1:=33; seek(bt,3); write(bt,i);

diing d¢ ghi vao phén tr thir 4 gié trj moi bang 33. Néu chiing ta viét lai doan 1¢nh nay
Vo1 y tuong ghi truc ti€p gid tri 33 vao phan tu thu 4

seek(bt,3); write(bt,33);

thi Pascal s&€ bdo 16i "Variable Indentifier Expertied" nghia 1a Pascal khong hiéu sb 33
thudc kiéu dir liéu gi.

Vi dy 2.19

Lap chuong trinh dé nhap diém cho hoc sinh va ghi két qua vao tép c6 tén la
DIEM.DAT. Chuong trinh dinh nghia mot kiéu dir liéu méi 1a Bangdiem (Kiéu Record) voi
cic truong: Stt, Hoten, Diachi, Gioitinh, Lop, Toan, Ly, Hoa. Bién tép Ds thudc loai tép c6
kiéu. Vi du 2.19 chi méi 1am cong viéc la nhap dir liéu vao tép ma chua doc dit li€u ra.

Program Kieutep;

Uses Crt;

Type

Bangdiem = Record
Stt: Integer;
Hoten, Diachi: String[25];
Gioitinh, Lop: string[5];
Toan,Ly,Hoa: Real;
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End;

Tepdiem = File of Bangdiem;
Var

DS: Tepdiem;

NGUOI: Bangdiem;

i,j: Integer; lam,TL: Char;

Begin

Assign(DS,'diem.dat");
Rewrite(DS);

Nguoi.stt:=1;
textbackground(white);
textcolor(5);

lam:='L"; TL:='C'; While lam="L' do
Begin

clrscr;

1:=10; j:=5;

gotoxy(i,j); write(' So thu tu: ');
gotoxy(i,j+1); write(' Ho va ten: ');
gotoxy(i,j+2); write(' Nam hay nu: ');
gotoxy(i,j+3); write(' Thuoc lop: ');
gotoxy(i,j+4); write(' Dia chi: ');
gotoxy(i,j+5); write(' Diem Toan: ');
gotoxy(i,j+6); write(' Diem Ly: ');
gotoxy(i,j+7); write(' Diem Hoa: ');
1=i+15;

With Nguoi do

Begin

Gotoxy(i,j); ReadIn(STT);
Gotoxy(i,j+1); Readln(Hoten);
Gotoxy(i,j+2); Readln(Gioitinh);
Gotoxy(i,j+3); Readln(lop);
Gotoxy(i,j+4); Readln(Diachi);
Gotoxy(i,j+5); Readln(Toan);
Gotoxy(i,j+6); Readln(Ly);
Gotoxy(i,j+7); Readln(Hoa);

End;

Gotoxy(i,j+9); Write('Co ghi vao danh sach khong? C/K");
ReadIn(TL);

If upcase(TL) ='C' then
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Begin

Write(DS,NGUOI);
NGUOLSTT:= NGUOLSTT+1;
End;

textbackground(white);
textcolor(blue);

Gotoxy(28,22);

Write(' NHAP TIEP HAY THOI ? L/T");
ReadIn(lam);
lam:=upcase(lam);
textbackground(white);
textcolor(5);

End;

Close(DS);

End.

Vi du 2.20 Nhép dit liéu quéan Iy diém tuyén sinh trung cap vao tép, tinh tong diém va
két qua cho tirng nguoi sau d6 doc di liéu ra man hinh

Vi du 2.20
Program Diem_trung_cap;
Uses crt;
Type dong=record
mhs:byte;
hoten:string[12];
toan,ly,tong:real;
ketqua:string[7];
end;
ds = file of dong;
Var nguoi:dong; dsl:ds; i,n:byte;
Begin
clrscr;
assign(dsl,'dsl.txt");
rewrite(dsl);
write('Nhap bao nhieu nguoi ? '); readln(n);
fori:=1tondo
Begin
With nguoi do
Begin
write('Ma ho so ', 1); mhs:=i;writeln;
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write('"Ho va ten '); readln(hoten);
write('Diem toan '); readln(toan);
write('Diem ly '); readIn(ly);
tong:=toan+ly;
if tong>10 then ketqua:='Do’ else ketqua:="Truot';
end;
write(dsl,nguoi);
writeln;
End;
close(dsl);
clrscr;
reset(dsl);
writeln("  Du lieu luu tru trong tep DSL.TXT ");
while not eof(dsl) do
with nguoi do
begin
read(dsl,nguoi);
writeln(mhs:3,hoten: 15,toan:5:2,ly:5:2,tong:7:2 ketqua:6);
end;
readln;
End.

2.4 Tép khong kiéu

Nhu da biét tép vin ban chtra dung trong n6 chi céc ky ty cua bang ma, tat ca cdc kiéu
dir liéu khdc déu phai chuyén vé kiéu nay. Tép cé kiéu doi hoi khat khe vé kiéu dir liéu cua
bién va ctia tép. Tép khong kiéu 1a loai tép khong quan tim dén kiéu dir liéu. Su khéc nhau
gilra tép co kleu va tép khong kiéu 1a & chd sau khi di khai bdo bién tép viéc mo tép dé ghi
hoic dé doc can chi & do 16n (tinh bang Byte) cta timg phan tir tép. Diéu nay c6 nghia 1a
gifta c4c phan tir khong c6 ky hiéu phan cach nhu thuong thay (t8p vin ban 1a CR va LF, tép
c6 kiéu 1a khoang cich).

a. Khai bdo bién tép

Dé khai bio mot bién tép khong kiéu chiing ta diing mau:
Var Bientep: File;

Vi du:

Var BT:file;

b. Mé tép dé ghi - doc

Sau khi da khai bdo bién t&p, mudn mo tép khong kiéu dé ghi chiing ta diing cp tha
tuc:
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Assign(bientep, tentep);

Rewrite(Bientep, n);

Con mo tép dé doc 1a cdc thu tuc

Assign(bientep, tentep);

Reset(Bientep, n);

v} dﬁy n la do 16n tinh theo Byte do nguoi st dung quy dinh dé ghi (hoac doc) dir liéu
cua tung phan tir ( Record ).

Néu chon n=1 nghia 1a mdi phan tir ¢6 d6 dai 1 byte thi dit liéu ghi vao tép chi c6 thé
thudc kiéu Byte, char, shortint, con néu chon n=2 thi dir li¢u c6 thé la Integer, word. Voi so
thyc Real phai chon n=6.

Gia str mdi phan tr ghi vao tép la mot chudi dai t6i da 1a 10 ky ty thi phai chon n=11
bai yi moi chuoi khi ghi vao bo nhé can thém mot byte dé€ chira ky tu cho biét d6 dai thuc ctua
chuoi.

Néu bo qua tham s n thi Pascal s& diing gia tri ngim dinh 1a 128.

c. Doc va ghi tép khéng dinh kiéu

* Poc tép khong dinh kiéu

BlockRead(bientep, biennho, i, j);

Béan than tir khod BlockRead cho thdy viéc doc tép khong kiéu 1a doc timg khéi
(blOSk). Khoi ¢ day dugc hiéu la mot vung nhé luu trit dir licu. Khoi ¢6 thé 1a mot bién, mot
chuodi, mot Record hay mot mang.

- bientep: 1a bién tép lién két voi tén tép da chi ra trong thu tuc assign(...)

- biennho: 12 mot bién da dugc khai bdo ciing kiéu voi cdc phan tir cia tép, bién nhé
dong vai tro vung nhd dém dé luu trir dir liéu doc tir phan tir cua @p ra. Tur bién nhé nay
chung ta c6 thé cho dit li¢u hién trén man hinh hay in ra mdy in.

- i 1a s6 phan tir quy dih cho mdi lan doc

q - J la mot bién kié}l Word dung dé ghi lai $b ph?m tt thue sy da duoc doc. Tham s jco
thé bo néu khong can thiét.

- Ghi tép khong dinh kiéu

* BlockWrite(bientep, biennho, i);

Thii tuc BlockWrite chi ¢6 3 tham s6, y nghia ciia cdc tham s6 nay ciing giéng nhu voi
tha tuc BlockRead

d. Truy nhdp tép khéng kiéu

Tép khong kiéu ciing duoc truy nh@p nhu tép c6 kiéu nghia 1a ciing dung thu tuc
Seek(bientep,n) dé truy nhdp vao phan tir thir n+1 cuia tép.

Diéu can ddc biét luu ¥ 1a v6i tép khong kicu 1a méi 1an con tro tép dich chuyén n6 s&
dich chuyén mot s6 byte ding bang so byte da quy dinh trong 1énh Rewrite() hodac Reset()

Vi dy 2.21

Program tep_khong_kieul;
Uses crt;
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Var bt:file; a:array[1..15] of byte;
i,j,k:byte; n:word;

Begin

Clrscr;

assign(bt,'tepOkieu.dat');

rewrite(bt,1); {d6 dai timg phan tir 12 1 byte}

Fori:=1to 15 do

begin

ali] :=1;

blockwrite(bt,a[i],1); {ghi vao tép 15 sd, mdi lan ghi 1 s6}
end;

J:=a[2]*a[3];

fori:=0to 14 do

begin

seek(bt,i);

Blockread(bt,k,1); {doc tirng ph?m tl cua tep vao bién K}
textcolor(red);

write(k,'');

end;

writeln;

seek(bt,filesize(bt)-1); {chuyén con tro dén ph?ln tr cué)i}
blockwrite(bt,j,1); {sua gia tri phﬁn t cuéi}
seek(bt,filesize(bt)-1);

blockread(bt,k,1); {doc lai phan tir cui}

write(k); { viét phan tir cudi 1én man hinh}

close(bt);

readln;

end.

Vi du 2.21 tao mot bién tép khong kiéu 1a BT, bién tép nay két nbi véi mot tép luu trix
di licu TepOkieu.dat.

Dau tién chuong trinh ghi 1én ©ep 15 sO nguyén (1 byte), sau dé doc di licu tur t&p va
viét chiing ra man hinh (phan tir cubi 1a 15). Tiép d6 stra dit liéu ¢ phan tir cudi va lai viét
phan tir d6 ra man hinh (bay gid 1 6).

Vi du 2.22

Chuong trinh du6i day tao tép khong kiéu BT, cdc phan tir tép 1a chudi ¢6 do dai bang
3, 1énh m¢ t€p de ghi phai quy dinh d¢ dai phan tir bang 4 vi trong bd nhd string[3] s€ chiém 4
bytes.
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Program tep_khong_kieu?2;

Uses crt;

Var bt:file; a:array[1..30] of string[3];
i,j:byte; k:string[3];

Begin

Clrscr;

assign(bt,'tepOkieu.dat');

rewrite(bt,4); { d6 16n cua moi phén tor 1a 4 bytes}
Fori:=1to 24 do

begin

a[i] := chr(i+64)+chr(i+65)+chr(i+66);
blockwrite(bt,a[i],1);

end;

reset(bt,4);

fori:=0to 23 do

begin

seek(bt,i);

Blockread(bt,k,1);

textcolor(green);

write(k,'');

end;

close(bt);

readln;

end.

Vidu 2.23

Nhap vio tép céc phan tir 12 Record va sau d6 viét ching ra man hinh. Trong phan
khai bdo Record chiing ta chon Hoten la string[15] va Diem thuoc kiéu Real nhu vay do dai
ctia m&i phan tir phai 1a 15+1+6=22.

Program tep_khong_kieu4;

Uses crt;

Type hs = record
hoten:string[15];
diem:real;
end;

Var

bt:file; k,nguoi:hs; i,j:byte;
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Begin
Clrscr;
assign(bt,'tepOkieu.dat');
rewrite(bt,22);
write('Nhap bao nhieu nguoi? ');
readln(n);
Fori:=1ton do
with nguoi do
Begin
write('Ho va ten : '); readln(hoten);
Write('Diem tong : '); readln(diem);
blockwrite(bt,nguoi, 1);
end;
fori:=0ton-1do
begin
seek(bt,i);
Blockread(bt,k,1);
textcolor(red);
with k do
writeln(hoten,' ',diem:5:2);
end;
close(bt);
readln;
end.

Dé tim hiéu thém vé tép khong kiéu chiing ta c6 thé md Help ciia Pascal va xem trong
d6 vi du vé viéc dung tép khong ki€u dé sao chép dit li€u tir t€p nay sang t&p khac.

3. Dir li¢u kiéu tap hop
3.1 Khai ni¢m tap hop

a. Khdi niém tdp hop

Mot tap hop bao g?),m n phén tir ciing kiéu dit liéu (0 <= n <= 255), kiéy clia cdc phan
tr phéi la kiéu v6 hudng dérr} duoc (nguyén, ky tu, logic, liét k&, doan con). SO thur tu cic
phan tu trong tap hop ludén nam trong khoang 0 - 255.

b. Khai bdo kiéu va gdn dit ligu vao tip hop
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Dé mb ta kiéu tap hop, Pascal ding tir khoa Set of tiép d6 1a kiéu dii liéu co ban cia
cdc phan tu tao nén tap hop. Céach viet ki€u dir licu nay phai tuan theo nhiing quy dinh ma

Pascal da thiét ké:

* Vi Pascal 7.0 s6 phan tir khong qud 256 va s thir tu ctia cdc phan tir phai ting dan
* Kiéu dir lidu co ban ctia cdc phan tir ctia tap hop c6 thé viét tuong minh hodc thong

qua céc gia tri cu thé. Vidu :

Type
a = set of Char;
b = set of Byte;
c =setof 1..100;
d=setof 'a'..'z";

Maytinh = set of (Compact, Mitac, IBM, CMS);

Trong vi du trén kiéu dir lidu ctia céc phan tir clia tdp hop a, b dugc khai bdo tudng
minh, a 1a tap cic ky tu, b 12 tap cdc s6 nguyén. Kiéu dir liéu céc phan tir cua tap ¢ va d dugc
xéc 1ap qua céc gid tri viét sau SET OF, tap c s& 1a tap céc sO nguyén trong khoang tir 1 dén
100, tap d 1a tap céc chira cdc chit cdi thuong con Maytinh 1a tap hop ctia 4 phan tir d4 liét ké.

Dé thiy r6 hon chiing ta xét vi du sau:

Vidu 2.24
Program Taphopl;
Uses crt;
Type
mau= set of (xanh, hong, tim, vang, den, nau);
snl = set of 0..100;
sn2 = 100..200;
chucail =setof 'a'..'z';

chucai2 = set of 'A".."Z";
Kytu = set of Char;

Var
a,b:mau; bl:snl;
b2 : set of sn2; c :chucail; d:chucai2; e:kytu;
i,j.k:word;
tl : set of boolean;

BEGIN
clrscr;
1:=300; j:=160; k:=i+j;
a:=[xanh.. vang];
b:=[tim,nau];
b1:=[15,255,1+j,1%]];
b2:=[1, 200, 155, 123, 145];
c:=['z",'a"'k'];
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d:=[2’, ‘3°,'4"];
tl:=[true,false];
readln;

END.

i Vi du 2.24 khai bdo pém kiéu tap ”hqp la Mau, Snl, Qhucail, Chucai2, Kyt}l con Sn2

121’ kiéu dir liéq doan con. Bién a thudc kiéu tap hop MAU, bién Blﬁ va B2 thudc ki’éu tap hop
s0 nguyeén, bién ¢ va d thugc kicu tap hop chir cai, bién e thudc kiéu ky tu con bién Tl thude
kieu boolean. Cac phép gan trong vi du s€ xdc dinh mot so tap hgp, chang han cau I¢nh

a:=[xanh, hong, den, tim];

xdc dinh tap hop a gém cac phﬁn tor xanh, hong, den, tim.

e:=['0..'9", 'a'..'z'];

xéc dinh tap hop e gom 10 ky tu 0, 1,...9 va 26 ky tu 'a’, 'b’, ... 'z’

Khi khai bao kiéu tap hop cin chii y mét s6 diéu sau day:

* Thip nhat: Thi ty cdc phan tir trong tip hop ludn theo chiu ting dan, néu ching ta
khai bao:

snl = set of 200..100;

hoac

chucai =set of 'z'..'a";
thi Pascal s& thong b4o 16i: Lower bound greater than upper bound.

* Thir hai: Kiéu dit li¢u ciia cdc phan tir mac dit ¢6 thé 1a s6 nguyén song khi khai
bdo lai chi c6 thé 1a kiéu Byte.

Lénh SNO = set of Byte; Ia ding

Caéc 1énh khai bdo sau 1a sai:

SN1 = set of Word;

SN2 = set of Integer;

SN3 = set of Shortint;

Lbi ma Pascal thong béo 1a:

Error 23: Set base type out of Range

* Thir ba: Nhimng gia tri ma ching ta khai bdo sau tir khoa SET OF s& dan t&i mot

trong hai kha nang:
- Néu la khai bdo kicu liét ké, kiéu Boolean thi ddy chinh la cdc gid tri ma tap hop c6

thé nhan. Trd lai vi du 2.24 cdc phép gan

a:=[xanh, tim, luc];

tl:=[tru, fal];

s€ bi bdo léi vi phan tir "luc" khong c6 trong danh sach liét ké ciia mau, con Tru va Fal
khong c6 trong kiéu boolean.
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- V6i nhiing kiéu con lai (nguyén, ky tu, doan con) nhitng khai bao sau tir khoa Set of

khong phai 12 gid tri ciia cdc phan tir ctia tap hop ma 1a thir fir cta cdc phan tir d6, Kiéu ciia
cdc dir liéu do s€ cho biét cac phan tir cua tap hgp s€ phai thudc kicu gi

gan

Vi du: 2.25
Type
snl =set of 0..100; {cdc phan tir tdp hop phai la s6 nguyén}
kytu = set of char; {cdc phan tir tdp hop phai thudc kiéu ky tu}
Var
a:snl; b:kytu;
Véi khai bdo nhur trong vi du 2.25 chiing ta khong thé ding phép gan:
b:=["a", 12, 'c"]; (céc phan tir cia tip b phai 1a s6)
c:=[1,2,100]; (cac ph?m tr cua tap c phai la ky tu )

% Thi tw: Khong duoc gan truc tiép céc sb nguyén c6 gia tri 1on hon 255, vi du phép
b2:=[100, 200, 256]; s€ bi bao 16i Error 76: Constant out of Range

* Thtr tu: Céc phan tur trong tap hop c6 thé 1a hang, bién hay biéu thirc. Néu 1a tap sb

nguyén thi gid tri cc bién hay biéu thic trong phép gan c6 thé 16n hon 255

ban.

Trong vi du 2.25 phép gin sau khong bi bio 16i
1:=300; j:=160; k:=i+j;
bl:=[15,255,i+j,i*j];

3.2 Phan loai tap hop

a. Tdp hop cing kiéu
Cdc tap hop dwoc coi la cing kiéu néu chiing dwoc xdy dung trén cing mét kiéu co

Gid su chuing ta khai bao cac tap hop nhu v i d u sau:

Vidu 2.26
Type
mau= set of (xanh, hong, tim, vang, den, nau);
mau_xe = set of (xanh..vang);
snl = set of 0..100;
sn2 = 100..200;
sn3 = set of Byte;
chucail = set of 'a'..'z";
chucai? = set of 'A‘..‘Z';
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Kytu = set of Char;
Var

a:snl; b:sn2; c:sn3; mau_oto:mau; chu:kytu;
thi cdc nhém tap hop sau d ay 1a ciing kiéu
mau, mau_xe
snl, sn2, sn3
chucail, kytu
chucai2, kytu

b. Hinh thanh mdt tdp hop

Mot tap hop dugc hinh thanh khi ching ta gén cho bién tdp hop céc gia tri cu thé, céc
gid tri nay dugc dat trong hai dau ngoac vuong.

Vidu 2.27
=[2, 15, 30, 100..200];

mau_oto := [xanh, den, vang, tim];

a:=|[l;

chu :=['A".."Z"];

Néu mot tap hop khoéng chira mot phén tr nao ca thi n6 dugc goi 1a tap réng va duoc
ky hi€u la []. Trong vi du 2.28, a 1a mdt bién tap hop rong.

Tap hop rong duoc xem 1a ciing kiéu v6i moi kiéu tap hop.

3.3 Cac phép tinh trén tap hop

Céc phép tinh gidi thi¢u sau day chi thuc hién dugc trén céc tap hop cung kiéu, nghia
1a cic phan tu ctia moi tap hop phai cung thuéc mét ki€u co ban.

a. Phép gdn
Phép gin duoc ding dé hinh thanh nén mot tap hop. C6 thé gan mot tip hop cho mot

bién tap hop cting kiéu hodc gan mot bién tap hop cho mot bién tap khéc ciing kiéu. (xem vi
du 2.28)

b. Phép hop
) Phép hop duoc ky hiéu boi todn tir " + . Hop ctia hai tap hop A va B khi d6 c6 thé
viet la A+B
Hop cua hai tap A va B la mot tap hop gém cac ph?m tir thudc A hodac thudc B.
Gia su cac tap A, B, C dugc hinh thanh nhu sau:
A :=1[1.8,10..15];
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B :=[5..9, 20,301
C:=A+B;
Tap C dugc hinh thanh boi phép hop A va B nén s& gdm cdc phan tir [1..15,20,30]

c. Phép giao

Giao ctia hai tip A va B ky hi¢u 12 A*B 1a mot tdp hop gém céc phan tir dong thoi
thudc ca A va B.

C := A*B; tap C s& ¢6 cic phan tir [5, 6, 7, 8]

d. Phép trir

Phép trir hai tap hop A va B ky hiéu 1a A - B cho ta mot tip gom céc phan tir thugc A
nhung khong thudc B

C:=A-B;tap Csecocic phén ta[1..4, 10..15]

con [1..5]- [1..10] =[]

e. Phép thugjc vé

Phép thudc vé ky hiéu 1a IN 1a mot phép thir xem mot gid tri hay mot bién (khong phai
1a bién tap) c6 thudc vé mot tap khdc hay khong? Néu c6 gid tri phép thir 1a True, nguoc lai
phép thir cho két qua False.

Vidu 2.28
Tl:=['a'..'z"];
T2:= [true,false];
T3 :="c';

Write( T3 in T1); cho két qua True
Write(false in T2); cho két qua True
Wite('l" in T1 ); cho két qua False

3.4. Cac phép so sanh trén tap

Céc phép so sanh néi trong muc nay chi dugc thyc hién trén cic tdp cung kiéu. Két
qué cua phép so sanh thudc kiéu Boolean nghia la cho ra mét trong hai gia tri True hodc
False.

a. Phép bang, ky hiéu la =

Hai tap A va B goi la bang nhau néu moi phép tir cia A déu thudc B va moi phan tir
cua B déu thugc A khong phu thudc vao thir tu cac phan tu.

Vi du phép so sanh

[1..6] =[1,2,4,5,3,6] cho két qua True

['a', b, '¢'] = ['A", 'B, 'C'] cho két qua False

b. Phép khong bang, ky hiéu la <>
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Hai tp A va B goi 1 khong bang nhau néu tap A c6 it nhat mt phén tir khong thude
tap B hoac tap B c6 it nhat mot phan tir khong thudc tap A.

[1..6] <>[1,2,4,5,3,6] cho két qua False

['a, ', 'c'] <> ['A",'B', 'C'] cho két qua True

c. Phép nhé hon hodc béng, ky hiéu la <=

Tap A goi la nho hon hoac béng tap B néu moi phén tor ca tap A déu thudc tap B.
[1..6] <=11,2,4,5,3,6,8,9] cho Kkét qua True

[1..6] <=[1,2,4,5,3] cho két qua False

d. Phép lén hon hodc bang, ky hiéu la >=

Tap A goi lalén hon hoac béng tap B néu moi phén tir cua tap B déu thudc tap A.
[1..6] >=[1,2,4,5] cho két qua True

[1,5] >=[1,2,4,5] cho két qua False

Ch §: Trong Pascal khong ton tai cdc phép so sanh nhé hon < va lén hon >
Céc vi du vé dit liéu kiéu tap hop

Vi du 2.29 : Tim s nguyén t6

Ta da blet s6 nguyén td 1a cdc s6 chi chia hét cho 1 va chinh né (ngoai trir s6 1) dé tim
céc s6 nguyén to trong khoang tur 1 dénn chung ta st dung nguyén ly sang Eratosthene.
Nguyén ly nay c6 thé phét biéu nhu sau: néu a 1a mot s0 nguyén t6 trong tap [1..n] thi khong
thé ton tai mot so b thudc tap [1..n] ma b 1a boi ) cua a. Noi cach khac neu ta da tim dugc a la
mot s6 nguyén td thi ta phai loai trur khoi tap [1..n] tat ca céc s6 12 boi sb cua a.

Program Tim_so_nguyen_to;
Uses crt;
Const n=255;
Type Songuyen = 1..n;  {dinh nghia kiéu dit liéu Songuyen gém n s}
Var snt,sang: set of songuyen;
so:songuyen; i:integer;
Begin
clrscr;
Writeln('Cac so nguyen to tu 2 den ',n);
snt:=[];{Tap snt ban dau 12 tap rgng}
sang:=[2..n]; {Xdc 1ap tip Sang gdm sd nguyén té dau tién (2) va cdc s6 khac}
s0:=2; {Gdn vao bién So sd nguyén té dau tién = 2}
Repeat
While not (so in sang) do so:=so+1;
snt:=snt+[so]; {B6 xung s6 nguyén té vira tim dugc vao tap Snt}
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1:=50;
Write(so, '); { Viét sb nguyén td vira tim duoc ra man hinh}
While i<=n do
Begin
sang:=sang-[i]; i:=i+so; {Xod cdc sd 1a boi s6 ctia s6 nguyén td vira tim dugc}
End;
Until sang = [];
Readln;
End.

Vi du 2.30

Trd choi gieo xiic xéc: nguyén tic choi nhu sau: nguoi choi chon mot s trong khoang
tir 1 dén 6, mdy sé gieo 3 con xtc xic dé dugc 3 sd. Néu sb cua nguoi choi nam trong tap sb
ma mdy da gieo thi ngudi choi thiang, ngugc lai ngudi choi thua. Néu ba 1an choi ma ngudi
choi déu thang thi tuyén bd nguoi choi triing sé doc dic.

Program xuc_xac;
Uses crt;
Var xucxac: set of 1..6;
So,i,dem,a,b,c:1..6;tl:char;
Begin
Clrscr;
Repeat
clrscr;
Fori:=1to 3 do
Begin
Textcolor(5);
Write('Moi ban chon mot so tu 1 den 6 '); readIn(so);
a:=random(6); b:=random(6); c:=random(6);
xucxac:=[a,b,c];
Writeln('So ma ban da chon ',s0);
Writeln('So ma may da gieo ',a,' ',b," ',c);
If so in xucxac then
Begin
textcolor(14);

writeln('Ban thang van thu ',i);
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dem:=dem+1;
End
else
Writeln('Ban thua van thu ',i);
If dem = 3 then Writeln('Ban trung doc dac - Xin chuc mung')
End;
Writeln;
Write('Choi tiep hay thoi? C/K");
ReadIn(tl);
Until upcase(tl)="K";
End.
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Bai tap ung dung chwong 2

1. Nhép vao thu vién n dau séch (n<=50), cic thong s6 can dua vao 1a: Tén sich, Tén
tac gia, Nam xuat ban, Tén nha xuat ban, So trang, Gid tién. Hién danh muc sach da nhép 1én
man hinh.

2. Dit liéu tuyén sinh gdm céc truong: SBD, HOTEN, TOAN, LY, HOA, TONG,
KETQUA.

Lap chuong trinh nhap dir liu cho mét phong thi khong qua 40 thi sinh, s liéu trong
trrong Tong = Toan+Ly+Hoa, truong Ketqua dién vao chit "DO" néu tong >=20, con lai la
"TRUOT".

Hién 1én man hinh nhitng nguoi DO

3. Dit liéu quéan 1y hang hod bao gdm: Ma hang, Tén hang, S6 lwong, Pon gid, Ngay
nhap, SO chung tur.

Lap chuong trinh nhap hang vao kho, sau moi mit hang nhap lai hoi: "Nhap tiep hay
thoi? C/K ". Néu bam "K" thi két thic nhap va hién danh muc hang da nhap 1&n man hinh.

4. TOADO la kicu ban ghi chira toa do (cot,dong) cua ba diém trén man hinh. Lap
chuong trinh kiém tra xem ba di€ém nay c6 thang hang khong, néu khong thang hang thi tao
nén tam gidc gi (Vudng, Can, ...)

5. Dit lidu quan 1y vé xe lira gom: S6 toa, sb ghé, gid vé, ga di, ga dén, Pa ban vé
chua. Moi toa tau c6 50 ghe danh so tha tu tr 1 dén 50.

Lap chuong trinh nhap vao nhiing ghé da ban vé, thong bdo con bao nhiéu chd chua
ban vé.

6. Dit li¢u quan 1y hang hod bao gom: Ma hang, Tén hang, S6 luong, Pon gid, Ngay
nhap, SO chung tir. Ngay nhap bao gdom Ngay, Thang, Nam.

Lap chuong trinh nhap hang vao kho, két thic nhap khi ma hang bang dau "*" .

Cho mot thang nao d6, hién nhiing hang da nhép trong thang do.

‘ 7. Dit ligu quan 1y dét dai bao gdm hai truong Chu dat va Dat. Chu dét bao gdm: Ma
ho6 so, Ho t&€n, Ma dat, Dia chi. Bat bao gom: Ma dat, Dién tich, Loai dat, Muc dich st dung.
Néu muyc dich str dung 12 trong trot thi c6 thué néng nghiép
Néu muc dich st dung la cong ich (truong hoc, bénh vién, san van dong) thi khong
phai ndp thueé.
Néu muc dich st dung 1a kinh doanh bét dong san thi c6 thué dat va thué méon bai.
’ ’Nhép di liéu cho n nguoi (n<=30) sau d6 hién 1én man hinh 10 nguoi st dung nhiéu
dat nhat.
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8. Viét chuong trinh nhap vao tép vin ban F mot s6 dong vin ban, dém xem trong tép
cac ky tu a,b,....z mai ky ty xuat hién bao nhiéu 1an?

9. Thong tin vé thi sinh thi dai hoc bao gém Hoten, namsinh, diemthi, ketqua. Thong
tin trén dugc ghi trong mot t€p van ban, moi truong trén mot dong. Lap chuong trinh in ra
man hinh moi thi sinh trén mot dong

Vi du:
Trong tép In ra man hinh
Tran Tam Tran Tam 1980 8 Kha
1980
8
Kha

10. Dix liéu quan 1y hang hoa bao gdm: Ma hang, Tén hang, S6 lugng, Pon gi4, Ngay
nhép, So hod don. Lap chuong trinh nhép dir liéu tir ban phim va ghi vao tép c6 kiéu. Cho biét
mot s6 hod don, hién 1én man hinh sb liéu ung véi hod don do.

11. T1 va T2 la céc t€p van ban, ndi dung T1, T2 nhap tir ban phim, hay ndi T1 véi T2
thanh T3, hién T3 1€n man hinh.

12. T1 la tép van ban chira 15 ky tu dang s6 Integer. Lap chuong trinh chuyén T1
thanh tép s6 nguyén T2, tinh tong cic s6 va viét két qua 1én man hinh.

13. Gia stir thu myc hién hanh la CATPABIN. Cho biét mot tén tép tir ban phim, kiém
tra xem trong thu myc hién hanh c6 t¢p d6 chua, néu c6 thi hién ndi dung tép, néu chua thi
md tép mai dé ghi dir liéu.

14. Hai tap A va B goi 12 lién théng néu chiing c6 it nhat mot phan tir chung. Néu cac
cdp tap hop sau la lién thong (A,B), (B,C), (C,D), (D,E) thi ta n6i c6 mdt duong noi tu A dén
E.

Lap chu’orng triph tim duong ndi gifra n diém Ay, Ay, ... An t;én man hinh ’bié't réngNtoa
dd gitra céc cac diém lan lugt 1a (x4, y1), (X2, ¥2), ... (xn, yn). In ra tat ca duong ndi theo mau:
Ay ->A;->...->An
Néu giita cdc cap diém Ai, Aj khong c6 duong nbi thi tra 10i khong c6.
Vi du:
Ai(1,2) , Ax(2,3) ,A5(3,4), As(4.1), As(5,6)
A -> As khong ¢6 dudng ndi
A| -> A, ¢6 hai duong ndi
Al > A,
Al > Ay > Ay >A,
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Chuwong 3

Pon vi chwong va trinh Thu vién chuan

Khdi niém Pon vi chuong trinh giéng nhu mot cudn sich va Thu vién chuan giéng
nhu mot ti sach. Thu vién chudn cua Pascal khong chtra hét moi don vi chuong trinh, 1y do la
vi tiét kiém bd nhé. Chuong nay ban doc nén danh nhiéu thoi gian cho viéc khai thiac cdc Unit
da thiét ké trong Pascal, tuy nhién da 12 mot nguoi 1ap trinh thi khong thé khong biét tu tao ra
céc Unit. Nhitng phan nguoi doc can nim duoc 1a:

» Céc thu tuc hoac ham c6 trong cac Unit System,Graph, Crt, Dos..
» Phuong phédp xay dung cac Unit
> Nhiing nguyén tic can tudn thii khi tham chiéu dén cac Unit

> Bién dich Unit tir chuong trinh ngudn sang dang ma may (dudi tép la TPU)
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1. Khai niém don vi chwong trinh (Unit)

_ Thuat ngr Unit trong ngdn ngir 1ap trinh Pascal dugc dich 1a "Don vi chuong trinh”.
Moi Unit dugc xem nhu mot modul nho chira dung mt s6 cong cu can thiét gidp cho nguoi
lap trinh ¢6 thé dé dang thiét ké chuong trinh. Céc Unit c6 thé gdp chung lai thanh thu vién
chuong trinh hodc dé phan tan trong mét thu muc quy udc cua Pascal .

Lénh tham chiéu dén Unit duoc dat & diu chuong trinh véi cd phép:

USES ténUnit;

Vidu: USES CRT, GRAPH;

Céc Unit duoc to chire trong Pascal duéi hai dang:

* Céc file doc 1ap voi phﬁn m¢ rong 1a TPU (Turbo Pascal Unit), vi du GRAPH.TPU

* File thu vién chuan v6i phan mo rong TPL (Turbo Pascal Library), vi du
TURBO.TPL

Thu vién chuén cta Pascal chira dung mot s6 Unit co ban, hay duogc dung dén, ching
duoc dong goi lai va dugc dé cung chd voi tép khoi dong TURBO.EXE. Thong thudng
chuong trinh Pascal dugc cai dat trén b dia C, véi Pascal 7.0 duong dan dén noi luu trit cdc
tép TURBO.EXE va TURBO.TPL 1la:

C:\TP\BIN

Khi t¢p TURBO duogc goi, nghia 1a chuong trinh Pascal dugc khoi dong thi t&p
TURBO.TPL ciing ty dong dugc tai vao by nhd. Lic nay cac Unit chira trong thu vién chuin
s& san sang dugc tham chiéu dén. Viéc truy cap dén cdc Unit trong thu vién chuan nhanh hon
so voi truy c@p vao cac Unit doc 1ap vi ching da thuong trd trong b nhd. Khi c6 101 goi mot
Unit nao d6 bao gi¢ Pascal cling vu tién tim kiém chiing trong thu vién chuan, néu khong tim
thay thi tiép tuc tim kiém & bén ngoai.

2. Thu vién chuan

Thu vién chuén cia Pascal ¢6 tén 1a TURBO.TPL, thu vién nay ngam dinh ban dau
chtra nam Unit la:

2.1 Crt

CRT bao gém cdc thu tuc quan 1y man hinh, ban phim va am thanh, nho c¢6 Unit nay
ma nguoi 1ap trinh c6 thé thiét ké giao dién chuong trinh tuong doi dep

2.2 Dos

Unit nay chtra cdc chirc ndng quan ly tép, dia, ngay thdng. Ngoai ra ciing ¢6 thé ding
Unit nay dé goi tryc tiép cac 1énh cta h¢ dicu hanh DOS hoac cdc ngat h¢ thong.

2.3 Overlay

Unit nay dugc sit dung khi chuong trinh nguén c¢6 dung lugng 16n. Mic di da dugc
bién dich sang dang ma mdy song ddi khi do bd nh¢ trong (RAM) khong du nén khong thé tai
cling mot ldc toan by Code cua chuong trinh ngudn. Str dung OVERLAY c¢6 thé tai tung phan
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cua chuong trinh ngu’(‘A)n vao bo nhé trong dé chay. Véi nhitng may PC c¢6 Ram 128MB, hoic
256 MB thi khong may khi phai st dung Unit nay.

2.4 Printer

Unit nay dinh nghia tén mdy in 1a LST. Viéc két xuét thong tin bang 1énh Write khi
tham chiéu dén LST sé€ cho phép ta in ra mdy in cdc két qua bai todn.

2.5 System

Day la Unit co ban va quan trong nhit cua Pascal, n6 chira cdc thi tuc vao ra nhu
Read, Write..., cdc ham so cap thong dung nhu Ln, Sqrt, Sin, Cos... Khi Pascal dugc khoi
dong va thu vién chuan dugc nap vao by nho thi Unit nay cung ty dong lién ket voi moi
chuong trinh vi thé ¢ dau chuong trinh khong can dén 16i goi USES SYSTEM.

'Ngoai nhirng Unit c6 san trong thu vién chuan, Pascal con cho phép nguoi lap trinh
thiét ké thém cdc Unit méi, cac Unit nay sau d6 s& dugc luu vao t€p Turbo.tpl va dugc xem

nhu mot bd phan ciu thanh cia ngdn ngit. Viéc chuyén cdc Unit cia ngudi lap trinh vao thu
vién chuan duoc thyc hién théng qua trinh tién ich TPUMOVER sé& dé cap dén ¢ muc sau.

3. Cac Unit khac

Pascal c6 khoang 20 Unit ddc 1ap luu trir trong thu muc TPAUNIT. Cac Unit nay duoc
phan chia thanh 4 nhém gom:

* Interface Unit: nhém Unit chung cho moi tng dung

* Objects Unit: danh muc (theo van a,b,c..) cta cdc Unit thude kiéu Turbo vision

* System Unit: Unit hé thong

* Turbo vision Unit: Unit phuc vu cho I4p trinh huéng d6i tuong

Mubn tim hiéu vé mot Unit nao d6 ta c6 thé doc phan giGi thiéu Unit trong céc tép

cing tén v4i phan mo rong la INT, cic t€p nay luu trir trong thu muc TPADOC. Céc tép dudi
INT nay la tép van ban nén c6 thé doc ching bang bat ky phan mém soan thdo van ban nao vi
du Word, NC... Ciing xin luu y thém la mot s6 Unit méc du c6 tén trong thu muc TP\UNIT

nhu GRAPH3.TPU, TURBO3.TPU nhung do di qué 16i thoi nén khong dwgc gidi thiéu
trong thu myc TPADOC. Du6i day la mot vai Unit thong dung

3.1 Graph

Unit GRAPH duogc luu trir trong mdt File riéng c6 tén la GRAPH.TPU. Unit nay
chtra céc thu tyc va ham cho phép lua chon loai man hinh, s6 dong, ct va cic thu tuc vé cac
hinh co ban, t6 mau nét vé hodc mau nén cdc hinh khép kin...

3.2 Memory

Unit Memory chira cdc phuc vu quan ly viing nhd cip phét cho chwong trinh, céc
chuong trinh v6i phan mé rong EXE thi viing nhd co sé duoc cip phat 12 640 Kb. Doan thap
nhét cua viung nhd nay (256 byte) danh cho viéc danh dia chi céac bién, ham, thu tuc trong
chuong trinh.
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3.3 Menus

Unit Menus chtta cdc phuc vu thiét ké thuc don nhu chon phim néng (Hot key), tao
dai thyc don (Menu Bar), khung thuc don (menu box)...

3.4 Views

‘ Unit Views chtra cdc thu tuc va ham lién quan dén viéc quan sét cac khung hodc cira
s0 nhu thanh cuon (Scroll Bar), con tré (Cursor), chuyén trang (Nextview, Prevview)...

4. Xay dung cac Unit

Cac Unit cting dugc viét va Iuu vao thu myc ngam dinh TP\BIN nhu céc chwong trinh
Pascal khéc. Tép 1énh nguon cua Unit s& co phin mo rong 1a PAS. Dé soan thao mot Unit
chiing ta ¢6 thé ding mot phan mém soan thiao van ban bat ky nhung néi chung ngudi ta van
hay dung cong cu soan thao (Text Editor) cua Pascal. Mac du dugc luu dudi dang mot t¢p
dudi PAS nhung cic Unit khong thé chay bang to hop 1énh Ctrl — F9 nhu cic chuong trinh
binh thuong.

Cdc chuong trinh Pascal khi bién dich sang dang ma mdy s&€ c6 phan mé rong 1a EXE
(Execute), con cac Unit khi bién dich s€ c6 phan mé rong la TPU (Turbo Pascal Unit).

Céu tric mot Unit bao gdm bdn phéan co ban sau ddy:

4.1 Phan tiéu dé

Phan nay chi gdbm mot dong mé dau 1a tir khod UNIT sau d6 1a tén Unit, két thic dong
bang dau cham phay.

Unit tenUnit;

Tén Unit phai viét cich tir khoa Unit it nhdt mot khoang tréng, cic ky tu cia tén phai
viét lién nhau theo cdc quy dinh giong nhu tén chuong trinh.

Cén phai dac biét luu y rang Pascal quy dinh bét budc tén Unit sau ndy s& dugc ding
lam tén tép d€ luu trir tép ngudn cua Unit (dudi Pas) dong thoi cling 1a tn cua don vi chuong

trinh (dudi Tpu) do vay khi dat tén khong nén chon tén qué dai, nén chon cic tén goi nhd dén
ndi dung ciia Unit d tién sir dung vé sau.

4.2 Phin khai bio chung
Phan nay bt dau bang tir khod INTERFACE

Ban than tur khod Interface c6 nghia la dung chung, diéu nay quy udc rang & day
chiing ta phai khai bdo céc kiéu dir liéu méi, cdc bién, hang, ham, thu tyc ma sau nay cdc
chuong trinh tham chiéu dén Unit s& sir dung. Co6 the hinh dung ring nhimng gi viét trong phan
nay s& 12 nhitng tai nguyén ma Unit ¢ thé cung cip cho cdc chuong trinh ngoai, né giéng nhu
ban thuc don ma nha hang trinh bay cho thyc khich.
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Vi dy chiing ta xay dung mot Unit 1dy tén 1a HHP (hinh hoc phang) trong d6 c6 céc
ham tinh dién gich , chu vi c4c hinh chir nhat, tam giic, tron la dten, dttg, dttr, cvcen, cvtg,
cvtr. Khi d6 phan khai bdo chung s¢€ la:

INTERFACE

Function dten( a,b: real) : real;

Function dttg( a,b,c: real) : real;

Function dttr( a: real) : real;

Function cven( a,b: real) : real;

Function cvtg( a,b,c: real) : real;

Function cvtr( a: real) : real;

Vi du trén khai bdo ba ham tinh dién tich va ba ham tinh chu vi, sau nay khi céc
chuong trinh tinh todn tham chleu dén Unit hhp thong qua 1énh USES HHP s& c6 thé dung
tryc tiép cdc ham nay. Cac tham sb khai bdo trong ca sdu ham déu 1a cdc tham tri nghia 1a gid
tri cua ching s€ khong bién ddi khi quay vé 1am viéc v6i chuong trinh chinh. Viéc sir dung
tham s6 12 tham tri hay tham bién s& tuy thudc vao céc bai todn cy thé.

4.3 Phan néi dung

Phan ndi dung bét dau bang tir khod IMPLEMENTATION. Tai ddy chiing ta s& xdy
dung nén cdc ham, thii tuc ma tén cua ching da dugc gidi thiéu ¢ phan Interface. Viéc xdy
dung cdc chuong trinh con dd duoc gidi thidu & phan lap trinh co ban nén chiing ta khong dé
cap dén ¢ day.

Diéu can nhdn manh 12 nhitg ham va thii tyc ching ta da gidi thiéu ¢ Interface thi bt
bugc phai duoc xdy dung ¢ ddy boi 1€ ching chinh la nhimg gi ma cic chuong trinh tham
chiéu dén Unit can sir dung. Nguogc lai trong phan nay ching ta ¢ thé xdy dung cdc ham va
thii tuc khic hodc khai bdo cdc bién, hing méi khong cé trong phan Interface, ching dugc

xem la phan riéng cta Unit ma cic chuong trinh tham chiéu dén Unit khéng dugc phép sir
dung. Vi du:

IMPLEMENTATION

Function dten( a,b: real) : real;

Var s : real;
Begin

S:=a*b; Dtcn:=s;
End;

Function cven( a,b: real) : real;

Var s : real;
Begin

S:=a*b; Dtcn:=s;
End;
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4.4 Phan khéi dong

Phan khéi dong dit gitta hai tir khod BEGIN va END, sau End ]a d4u chdm giong nhu
cac chuong trinh Pascal binh thuong. Trong phan nay ching ta c6 thé dua vao cic 1énh gan
gia tri ban ‘déu cho bién hodc 101 goi céc thu tuc riéng nao dé can cho qua trinh tao ham va thu
tuc cua phan IMPLEMENTATION .

Phan khoi dong 1a khong bt budc phii c6, trong truong hop khong ¢6 phan nay thi
ching ta bo dj tir khod BEGIN song van phai ¢6 tir khod END. d€ bdo hi¢u két thic Unit.
Dudi day la cau tric tong thé cia mét Unit.

Unit Tén_Unit ;

Interface .....

Uses Tén_Unit; (t€n cdc Unit s€ dung trong cic chuong trinh con cua Unit nay)

Const ... (khai bdo hing)

Type ... (khai bdo kiéu dir liéu)

Var ... (khai bdo bién cho céc chuong trinh con trong Unit )

Tén céc Procedure va Function ctia Unit

Implementation
(ndi dung cua tirng chuong trinh con)

Begin
Phan khoi tao gid tri ban dau (tuy chon)
End.

Vé ban chét Unit ciing 12 mdt chuong trinh cua Pascal, né dugce xay dung trén co sé
cac tur khod va tr vung ma Pascal da thiét ké do vay tur bén trong Unit chiing ta lai c¢6 thé tham
chiéu deén cac Unit khac khong phan bi¢t 1a Unit chuan cia Pascal hay Unit do nguodi str dung
tao ra.

Vi du 3.1 Xay dung Unit HHP chtra ham tinh di¢n tich hinh chir nhat.

Unit HHP;

Interface

Function dten( a,b: real) : real;
Implementation

Function dtcn( a,b: real) : real;
Uses crt, dos;
Var s : real;
Begin
S:=a*b;
Dtcn:=s;
End;
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Sau khi da soan thao song Unit chiing ta cin ghi Unit thanh tép véi tén tép triung véi
tén da chon ¢ phan tiéu d@é. Cic Unit liic nay méi chi & dang tép van ban nén khi ghi vao dia
Pascal s& gan phan dudi la .Pas. Céc chuong trinh Pascal c6 thé tham chiéu dén cdc Unit nay
nhung Pascal s€ phai lam cong viéc bién dich trude do d6 s& mat mot thoi gian. Tot nhét dé cé
thé str dung cdc Unit chiing ta phai dich ching sang dang md mdy thong qua chirc nang
Compile trén thuc don chinh cta Pascal . Trude khi dich can chi y rang tuy chon Destination
ctia thuc don Compile phai 1a Disk chi khong phai 12 Memory. C6 thé ding mdt trong ba
céch dich da biét trong chtic ning nay 1a Make, Build, hodc Run tuy nhién cdch hay duoc
ding 12 tir man hinh soan thao Unit, bam t6 hop phim Alt + F9, néu khéng gip mot 16i nao
Pascal s€ dich Unit sang dang md mdy va ty dong luu tép da bién dich vao thu muc TP\BIN.
Tép nay s& c6 tén gidng nhu tén tép ngudn nhung phan mé rong s& 1a TPU.

Cédc TPU c6 thé luu vao thu muc khdc do nguodi st dung tu chon hodc thu muc UNITS
cua Pascal. Néu luu va thu muc khac thi nguoi sir dung can khai bdo dudong dan dén noi luu
trt thong qua lua chon Options — Directories — Unit Directories.

Trong trudng hop viéc dich gip 16i Pascal s& thong bo 16i nhu khi dich mot chuong
trinh thong thuong.

Cha y:
Néu tén tép nguon ciia Unit trong thu muc TP\BIN khdc voi tén ghi sau tu khod Unit
thi viéc dich khong thong bdo o, song Pascal khong tao ra dwoc TPU.

Lénh tham chiéu Uses TénUnit trong cdc chuong trinh trudc hét s& tham chiéu dén céc
TPU, nghia la dén cac Unit da bién dich, néu khong tim thay cdc TPU, Pascal s€ tim cac
chuong trinh ngudn cua Unit va tu dong bién dich ching trude khi thuc hién chuong trinh.

Vi du 3.2: xay dung Unit
~Chung ta s€ xay dung mot Unit lay tén 1a HHP (hinh hoc phang). Unit nay s€ tao nén
mot sO ham dung dé tinh giién tich , chu vi cdc hinh tron, chﬁ: nhat va tam gidc. Po6i voi tam
gidc chi xét truong hop biét kich thude ba canh, ban doc c6 the thém vao day cdc ham méi de
tinh cho hai truong hop con lai cua tam gidc (canh — goc — canh va goc — canh — goc) hodc
tinh thé tich, dién tich cho cédc hinh khong gian...
Unit HHP;
Interface
Function Dtcn( a,b:real): real;
Function Dttr( a:real): real;
Function Dttg( a,b,c:real): real;
Function Cvcn( a,b:real): real;
Function Cvtr( a:real): real;
Function Cvtg( a,b,c:real): real;
Implementation
Function Dtcn( a,b:real): real;
Var dt:real;
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Begin
dt:=a*b;
dtcn:=dt;

End;

Function Dttr( a:real): real;
Var dt:real;
Begin
dt:=pi*a*a;
dttr:=dt;
End;

Function Dttg( a,b,c:real): real;

Var p,dt:real;

Begin
p:=(a+b+c)/2;
dt:=sqrt(p*(p-a)*(p-b)*(p-
dttg:=dt;

End;

));

(e}

Function Cvcn( a,b:real): real;
Var cv:real;
Begin
cv:=(a+b)*2;
CVCN:=CV;
End;

Function cvtr( a:real): real;
Var cv:real;
Begin
cv:=2%pi*a;
Ccvir:=cv;
End;
Function cvtg( a,b,c:real): real;
Var cv:real;
Begin
cv:=a+b+c;
cvtg:=cv;
End;
End.
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4.5 Phan huéng din

MGdi Unit khi xdy dung xong can c6 phan hudng dan dé nguoi sir dung khong gap phai
céc 16i khi chuong trinh tham chiéu dén Unit, chang han trong Unit HHP khi tinh dién tich
chu vi tam gidc s& c6 thé xay ra truong hop s6 do cic canh a, b, ¢ khong tao thanh tam gidc.
Trong trudong hop nay ngudi thiét ké Unit phai huéng dan ngudi sir dung kiém tra diéu kién
tao nén tam gidc trudc khi goi cidc Function cia HHP.

Thong thuong phan hudng dan cia Pascal dit trong thu muc DOC dudi dang céc tép
van ban (phan mo rong 12 TXT). Do bo ma ding trong Pascal khong c6 céc ky tu tiéng Viét
nén phan hudng dan chi c6 thé viét bang tiéng Viét khéng dau.

Mic dit ¢6 phan huéng dan song nhleu khi nguoi lap trinh khong doc k¥ hoac doc ma
van quén cic diéu kién ctia bai todn do vay can ¢ ging han ché nhiing rang budc ma nguol
st dung phai tudn theo. Dé lam duoc diéu nay can phai chi y dén cdc 16p bai todn c6 the tham
khao dén Unit, dong thoi phai luong trude nhimg sai s6t ma ngudi sir dung 6 thé mac phai.
Trong thyc té ngay ca nguoi lap trinh chuyén nghiép cting khong thé nao tranh dugc sai 1am
do vay can chii ¥ dén cac thong bdo 16i khi nguoi str dung dua ra cdc 1énh khong phit hop.

Vi du 3.3 sau day néu cdch su dung Unit HHP tinh dién tich chu vi tam giac

Program tinh_dtcv;
Uses crt,hhp;
Var m,n,q:real;
Begin
clrscr;
Write('Cho biet ba canh '); readIn(m,n,q);
if (m+n>q) and (n+gq>m) and (q+m>n) then
Begin
Writeln('Dien tich tam giac la ', dttg(m,n,q):5:2);
Writeln('Chu vi tam giac la ',cvtg(m,n,q):5:2)
End
Else
Writeln('So lieu da cho khong tao thanh tam giac');
readln;
End.

Trong vi du trén néu nguoi chay chuong trinh nhdp vao gid tri cia ba canhla 1, 3, 8 va
trong chuong trinh khong kiém tra diéu kién tao nén tam gidc thong qua cau lénh

if (m+n>q) and (n+g>m) and (q+m>n) then ...

thi s& din t6i dién tich 12 can bac hai cia mot s6 4m. Chiing ta c6 thé thiét ké lai Unit
sao cho khi cdc tham so truyén cho chuong trinh con khong phu hop thi s€ xuat hién thong
bdo 101 va yéu cau nhap vao cac gia tri khac. Muon thé ching ta phai thay thé cic Function
tinh dién tich va chu vi tam gidc thanh cic Procedure.

Thong thuong céc Unit duoc thiét ké chua thé bao quit ngay moi yéu ciu ma céc bai
todn dat ra vi vy viéc chinh stra, ning cip 1a diéu khé tranh khoi. Dé lam viéc nay nguoi thiét
ké Unit nén luu trit cdc cAu tric dit liéu, cdc goi ¥ va cdch thic td chirc Unit dé khi can c6 thé
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tra ctru dé dang. Dleu nay c6 y nghia khi ching ta nén cung cap cho nguoi dung khong chi cac
TPU ma ca tép ngudn v6i muc dich nguoi sir dung c6 thé ty ning cap khi can.

5. Tham chiéu dén céac Unit

Mot chuong trinh ¢6 thé tham chiéu dén nhiéu Unit cing mét lic, cdc Unit nay c6 thé
1a Unit chuédn cua Pascal hay la Unit ty tao. Trong cdc Unit ty tao nguoi thiét ké ciing c6 thé
dua vao cdc 1énh tham chiéu dén céc Unit khéc. Pascal c6 mot nguyén tic dat ra 1a trong mot
chirong trinh cdc Unit khéng dwoc tham chiéu vong tron.

Gia str ching ta da thiét ké ba Unit 1a U1, U2, U3 véi phan tiéu dé va Interface nhu
sau:

Unit Ul ;
Interface
Uses U2;

End.
Unit U2;

Interface
Uses U3;

End.
Unit U3;

Interface
Uses Ul;

End.
Néu trong mot chuong trinh chiing ta ¢6 1énh

Uses U1, U2, U3;

Thi s& ddn dén mot tinh trang 1a U1 tham chiéu dén U2, U2 tham chiéu dén U3 va U3
tham chiéu lai Ul, trong truong hop nay Pascal s¢ thong béo 16i: Circular Unit Reference
(Unit tham chi€u vong tron). Dy c6 thé la mot 16i khé hi€u doi voi nguoi 1ap trinh néu nhu
nguoi d6 khong biet dugc ban than cdc Unit ma minh st dung dang tham chiéu dén nhitng
Unit nao.

Diéu nay c6 thé giai thich 1a do Unit Ul can phai tham chiéu dén U3 thong qua U2,
nhung U3 lai phai tham chiéu dén U1 trong khi ban than Ul chua hoan thi¢n do d6 s€ gay 10i.

Mot van dé khéc ciing can phai chd ¥ 1 thir tw tham chiéu dén céc Unit, vi du 1énh:

Uses CRT, GRAPH; quy uéc rang CRT dugc tham chiéu truéc, GRAPH tham chiéu
sau.
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Trong truong hop cac TPU va chuong trinh tham chiéu dén chiing c6 mot s6 bién ,
ham tring t&n va c6 mot s6 dai lugng duge khoi tao gid tri ban dau thi Pascal s& uu tién sur
dung céc gia tri duoc khai tao cudi ciing. Chiing ta s& giai thich diéu nay qua vi du sau;

Vidu 3.4
Unit ul;
Interface
Var traloi:char;
Procedure P11;
Implementation
Procedure P11;
Begin Writeln('Day la Unit U1");
End;
Begin
traloi:='K";
End.

Unit u2;
Interface
Var traloi:char;
Procedure P11;
Implementation
Procedure P11;
Begin
Writeln('Day la Unit U2');
End;

Begin
traloi:='C";
End.

Program dung_unit;
Uses crt,ul,u?2;
Begin
Clrscr;
if upcase(traloi)='C' then
Begin
pllL;
Writeln('Bien Traloi mang gia tri : ',traloi);
Weriteln('Thu tu tham chieu la U1, U2 ")
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End

Else

Begin

pll;

Writeln('Bien tra loi mang gia tri : 'traloi);

Writeln('Thu tu tham chieu la U2, U1 ")
End;

Readln;
End.

Vidy 3.4 xay dung hai Unit’Ul va U2, ca hai déu c6 bién Traloi, va thu tuc P11. Thﬁ
tuc P11 chi lam mot cong viée la viét 1én man hinh dong chir “Day la unit ...”. Trong Ul bién
Traloi dugc gén gid tri 1a ‘K’ con trong U2 bién nay mang gia tri ‘C’.

Chuong trinh Dung_Unit ¢6 1énh tham chiéu

uses crt, ul, u2;

Do Unit U2 duoc tham chiéu sau Ul nén gid tri cua bién :fraloi duqc‘khéi tao cudi
cung s€ thudc veé U2 nghia la Traloi = “C”. Lic nay biéu thuc di€u kién if
upcase(traloi)='C" trong chuong trinh Dung_unit mang gia tri True do d6 trén man hinh
ching ta nhan dugc két qua

Day la Unit U2

Bien Traloi mang gia tri : C
Thu tu tham chieu la U1, U2

Néu ching ta ddo nguoc lai thu tu tham chiéu

Uses crt, u2, ul;

thi s& nhan duoc két qua

Day la Unit U1

Bien Traloi mang gia tri : K

Thu tu tham chieu la U2, U1l

Vi du trén ciing ciing chi ra rang néu trong cdc TPU chiing ta thiét ké c6 cdc ham hodc
thii tuc triing tén véi nhau va tring tén véi ham, thi tuc c6 trong chuong trinh chinh, dong
thoi céc bién (ham) dugc gan gid tri ban ddu ngay trong phan Implemetation thi khi chuong
trinh tham chiéu dén TPU n6 sé& 14y gid tri ctia bién (ham) dugc gan cudi ciing. Néu trong ban
than chuong trinh chinh cling ¢6 1€nh gan gia tri cho bién (ham) (trung tén véi cac bién (ham)
¢6 trong TPU) thi Pascal coi déy 1a gia tri duoc gdn cudi ciing va gid tri nay s& duoc sir dung
trong céc tng dung.

N6i tém lai viéc thiét ké Unit ding chwa cho ching ta két qua diing néu ching ta
khong khong nam dugc nguyén 1y str dung ching. Céch tot nhét 1a tranh ding cdc ham va
bién trung tén nhau. Trong truong hop cac Unit dugc thiét ké phuc vu mot 16p bai toan nao do
va bat budc phai str dung mot so thu tyc hodc ham trung ten thi can chi r6 cach thire stir dung
ching trong phan hudéng dan sir dung.
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6. Trinh ti¢n ich TPUMOVER

Thuat ngit TPUMOVER duoc ghép ndi boi hai thanh té TPU (Unit cta Pascal ) va
MOVER (chuyén dong, dich chuyén) vi thé c6 thé hieu TPUMOVER nghia 1a dich chuyén
cac Unit. Trinh tién ich TPUMOVER duogc luu trit dudi dang mdt File chuong trinh véi phén
mo rong 1a EXE. Nho TPUMOVER nguoi st dung c6 thé ty to chirc cdc Unit do minh tao ra
thanh mét thu vién dudi dang File véi tén File theo quy dinh cua hé diéu hanh DOS va phan
m¢d rong la TPL (ngﬁm dinh cua Pascal ). Khong nhiing thé nguoi s dung con cd thé thém,
b6t cde Unit cia minh vao chinh thu vién chuian TURBO.TPL cua Pascal hodc trich mot Unit
nao do trong thu vién dé tré thanh mot TPU doc lap.

T chirc cdc Unit tu tao thanh thu vién riéng cua nguoi 1ap trinh s€ tranh duoc viéc cac
TPU ndm rai réc trong thu muc nhung lai gédp mot réc roi 12 mdi 1an mubn dung Unit ta lai
phai tich ching ra ngoai. S¢ di nhu vdy la vi Pascal chi ty dong nap thu vién chuén
TURBO.TPL khi khoi dong may. Cach t6t nhit 13 nhitng Unit hay duoc ding dén ching ta
gop ching vao thu vién chudn TURBO.TPL. Viéc dua cdc Unit ty tao vao TURBO.TPL sé&
cho phép tang tde do xur 1y baoi vi cac Unit trong thu vién chuin da duoc tu dong nap vao bd
nh¢d Ram khi Pascal khoi dong, viéc tim kiém & Ram bao gi0 cling nhanh hon tim kiém & bd
nh¢ ngoai.

Mubn biét ct phap ciia Tpumover ching ta ¢ thé doc trong tép Until.doc muyc sé 4,
tép nay nam trong thu muc TP\DOC hodc tir man hinh soan thdo chuong trinh ctia Pascal
chiing ta gd Tpumover rdi bdm td hop phim Ctr — F1. Pascal dua ra ci phdp ciia Tpumover
nhu sau:

Tpumover Filename Operations
- Filename 12 tén thu vién chuén (Turbo) hodc tén thu vién ma ching ta mudn tao ra
- Operations 1a danh sdch tuy chon cta Tpumover, bao gdm
+Unitname: tén Tpu mudn dua vao thu vién (dau cong & dau)
-Unitname: tén Tpu muén xod khéi thu vién (d4u trir & dau )
*Unitname: tén Tpu mudn tdch thanh Unit doc lap (d4u sao & dau )

Néu chiing ta bo qua Operations thi Tpumover s& hién 1én danh sich céc Unit dang c6
trong thu vién Filename.

Vidu 3.5:

Gia su chung ta mudn dua thém hai Unit Ul ,U2da thiét ké vao thu vién chuén Turbo.
bé chay Tpumover chiing ta c6 hai céach:

a. Tir man hinh nén ciia Window:

Chon Start — Run

Trong ctra s6 Run g& vao
C:ATP\BIN\Tpumover.exe Turbo +u2 +ul
Chon OK

b. Tir diu nhdc hé thong C:\> ciia Dos:
GO céc Iénh vao thu muc Bin

C:\>CD TP 4
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C:A\TP>CD BIN

Tiép d6 go Iénh

CATP\BIN>Tpumover Turbo +U1 +U2

Hai Unit U1, U2 liic nay da dugc dua vao trong thu vién chuan Turbo.tpl.
Dé xod Unit U2 khoi Turbo chiing ta g6 1énh:

CATP\BIN>Tpumover Turbo -U2

Muén dua Unit Ul thanh mot Unit doc 1ap ta go 1énh:
CATP\BIN>Tpumover Turbo *U1 J

Unit Ul sau khi tach ra s& tr¢ thanh tép UL.TPU trong thu myc BIN nhung bén trong
thu vién chuan Turbo.tpl van ton tai Unit Ul. Khi c¢6 1énh tham chi¢u

Uses Ul;
Pascal s& uu tién tim U1 trong Turbo, néu khong thay thi méi tim & ngoai.

7. Cong dung cuaa Unit

7.1 Lam gon nhe chwong trinh

Vi cdc ham va thu tuc can thiét cho chuong trinh déu da cit trong Unit nén kich thude
chuong trinh s€ giam dang ké.

7.2 Ting toc d thue hién chwong trinh

Nhu da biét trong phan lap trinh co ban, mdi chwong trinh trudc khi chay déu can phai
bién dich. Vi cdc Unit ma chuong trinh tham chiéu dén da dugc bién dich trudc cho nén thoi
gian dich chuong trinh ¢ Unit s€ giam va hé qua la toc d¢ thuc hién chuong trinh tang.

7.3 Cho phép viét dwoc cac chwong trinh 16n

Nhimng chiéc PC dau tién sir dung bo xir Iy Intel 8086, bd xir Iy nay chi xir 1y 16 bit di
liu. S6 duong 16 bits 16n nhat khi khong xét dau 1a 1111 1111 1111 1111, = 65535,0. N6i
cdch khdc Intel 8086 chi c6 thé quan ly dugc 65535 dia chi (tic 14 64 KB). Vi nhiing by nhd
c6 dung luong 16n hon 64 KB nguoi ta phai chia chiing thanh cic doan nho mdi doan c6 kich
thudc 64 KB va dung hai tham s6 cho mot dija chi, tham sb thir nhat Segment la dia chi cta
doan trong b nhd va tham s6 thu hai Offset 12 dia chi ctia 6 nhé trong mdi doan. Céc may thé
h¢ sau nay du xur 1y 32 bit nhung kich thudc mdi doan van chi 1a 64 KB. Day chinh 1a 1y do
khién cho cdc chuong trinh Pascal khong thé vuot qua 64 KB. Nho cdc Unit ching ta ¢6 thé
chuyén nhiing ham, thu tuc, thuong trinh vao Unit. Trong bd nhd cidc Unit nay s€ dugc nap
vao cdc doan khdc véi doan chira chuong trinh. Diéu d6 ¢6 nghia 1a kich thudc chuong trinh
¢6 thé vuot qud 64 KB.

7.4 Bao dam an toan

Sau khi da bién dich cdc TPU dugc luu trit dudi dang ma mdy, viéc tham chiéu dén
TPU la tham chi€u dén phan Interface, nhu vay chting ta khong s¢ bi thay d6i nhiing thiet ke
trong phan Implementation. Day chinh la cdch ma ching ta bdo v¢ cdc cau tric dir li¢u cling
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nhu ciu triic cdc thu tuc, ham da thiét ké. Viéc nang cap thay doi chi ¢ thé thuc hién trén tép
ngudn va sau d6 lai phai bién dich trude khi ¢6 thé st dung.

Ciing can phai luu ¥ rdng Unit khéng phai chi hoan toan c6 1o, tat ca cac Unit trong
thu vién chuin Turbo déu duoc nap vao bo nhd khi Pascal khoi dong va thuong trd ¢ d6 cho
nén chiing chiém dung mot khong gian nhé nhét dinh. Viéc dua qud nhiéu Unit vao thu vién
chuan s& lam giam di kich thudc bo nhd ma chuong trinh duge phép sir dung.

8. Mot $6 Unit chuin

Pascal cung cap cho nguoi lap trinh khoang 20 Unit chuin do d6 viéc gidi thiéu toan
bd cdc Unit trong cudn sich nay 1a didu khong the Ban doc c6 thé tham khao danh muc cic
thii tuc va ham cua timg Unit trong phu luc & cudi sach. Trong muyc nay chiing ta s& tim hiéu
mot s6 Unit thong dung nhat.

8.1 System

System 1a don vi co b‘én cua Turbo Pascal trong d6 cai dé; toé}n l?(f) céc thu tuc va ham
ma chuing ta da s dung tir dau chuong trinh, system da duoc thiéet kf} de chay tu dong khi c6
mdt chuong trinh dugc thuc hién do dé khdng can Iénh goi USES ¢ dau chuong trinh.

Trong UNIT SYSTEM c6 mét s6 tha tuc hay ding khi 1ap trinh nhu sau:

a. Thi tuc EXIT:

Khi gap EXIT trong mot chuong trinh thi két thic chuwong trinh va ra khoi chuong
trinh d6, néu dat exit trong chuong trinh chinh thi dirng toan b cong viéc.
b. Thii tuc CHDIR (tén thu muc):

Thii tuc CHDIR (change Directory) cho phép chuyén thu muyc c6 tén viét trong diu
ngodc don thanh thu muc hién thoi.

¢. Thii tuc RMDIR (tén thw muc):

Thu tyc RMDIR (remove Directory) cho phép xod mot thu muyc rong trén 6 dia hién
thoi.

d. Thii tuc Rename (<tén cii>; <Tén madi>):

Thii tuc nay ddi tén tép ngoai vi tir tén cii thanh tén méi.

8.2 Dos
DOS 1a UNIT chira céc thii tuc lién quan dén hé diéu hanh va quan 1y tép:
a. SETDATE(nam, thdng, ngay):

Thii tuc nay s& dat lai ngay thang nam cho dong hd ciia méy, vi du: SETDATE (1998,
11, 25);

Luuy réng chi ¢é thé~ dat lai cho cidc nam trong pham vi tr ndm 1980 - 2099 néu dua
vao gia tri khac may s€ bdo 1oi.

b. SETTIME (gio, phiit, giay, phan tram gidy):

Dit lai gio cho dong hd ctia may.

¢. GETTIME (gio, phiit, gidy, phan tram gidy):

Cho biét gid' hé thong, mudn viét gio hé théng ra man hinh ching ta c6 thé viét mot
chuong trinh nhu sau:
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Program Xemgio;

Var x1, x2, x3, x4: wrod;

begin

Gettime (x1, x2, x3, x4);

Write ('‘Bay gio la ',x1:2," gio ', x2:2,' phut ', x3:2,' giay");
end.

Chuong trinh trén khong Vlet phan trim gidy, Xin moi céc ban stra chuong trinh dé c6
thé théng bao toan b céc thong sb , mdi sb trén mot dong.

8.3 Crt

CRT la Unit lién quan dén cdc tha tuc trinh bay man hinh. Crt khong nam trong thu
vién chuan nén khong duoc nap ty dong. Trong CRT c¢6 céc thu tuc sau:

a. Gotoxy(m, n):

Chuyén con trd t6i toa d6 cot m va dong n. Can luu ¥ ring 1<=m<=80; 1<=n<=25.

b. CLRSCR: xod sach man hinh dwa con tré vé tog dg (1,1)

¢. CLREOL: x0d cdc ky tw tir vi tri con tré hién thoi dén hét dong

d. SOUND(n): Tao ra mét am thanh véi tan sé n Hz.

Dé hiéu rd hon vé Thii tuc niy xin xem chuong Am thanh

e. DELAY (n): Lam chdm (hodc kéo dai) lénh phia trwo’c n mili glay (1 giay = 1000
mili gidy). Gia tri 16n nhat cho phép 1a 65535 ms (tirc 1 gid tri s6 nguyén kiéu Word 16n nhat
ma méy c6 thé xir 1y)

f. NOSOUND: Tit tiéng kéu do SOUND (n) tao ra

Ba thu tuc sound, delay, nosound dugc st dung dé tao ra cdc béq nhac, can luu y r?mg
sau thu tuc sound va delay am thanh duogc tao ra s€ kéo dai lién tuc néu khdng c6 nosound
mdc du trong delay ta da chi dinh khodng thoi gian kéo dai 1a n ms, chi khi c¢6 thu tuc nosound
thi am thanh mai kéo dai diung n miligiay

g. LOWVIDEO :lam téi man hinh.

h. HIGHVIDEQ : lam sdng thémman hinh.

i. NORMVIDEO: trd vé trang thdi sdng binh thuong.

J- Thugc tinh mau

C6 hai thu tyc gén thudc tinh mau cho ky tu viét ra man hinh 1a:

TEXTCOLOR(Ma mau) : mau chir

TEXTBACKGROUND(M3 mau): mau nén

) C4 hai thu tuc phai viét trudc cédc 1énh Write hodc Writeln va ching sé c6 tac dung cho

dén khi ching ta dat lai ma mau méi.

Tham s6 "ma mau" trong hai thu tyc dinh mau & trén c6 thé tham khao trong bang 3.1.

Pascal st dung mot Byte trong b nho dé luu trir thugc tinh mau, thudc tinh mau ¢ day
duogc hiéu bao gdm: mau chir, mau nén va kha nang nhap nhay cua chi.

Trong byte thugc tinh bén Bit thap dugc dung luu trir mau chtr, ba Bit tiép theo luu trir
mau nén, Bit cao nhat luu trir thuge tinh nhap nhdy. Nhu da bi€t trong hé dém co s6 2 sir dung
khuér} 4 Bit ghﬁng ta ¢6 thé biéu dién cac so tur 0 dénqlS, con khu6n 3 Bit chi biéu dién’ duoc
cac sO tur 0 dén 7. Piéu nay c6 nghia 1a mau chit c6 thé chon mét trong 16 gia tri (tu 0 dén 15)
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con mau nén chi ¢6 8 gid tri (tir 0 dén 7). Néu Bit thr 8 dugc bat, nghia la cong thém vao
thudc tinh mau gid tri 128 (1000 0000, = 128) thi chir s& nhip nhay.

Bang 3.1

Mia mau | Tén hang | Mau tiéng Viét | Md mau | Tén hing Mau tiéng Viét

0 Black Den 4 Red bo

1 Blue Xanh lam 5 Magenta Tim

2 Green Xanh 14 ma 6 Brown Nau

3 Cyan Xanh lo 7 LightGray Xam nhat
Mimau |[Ténmau  [Mautiéng Viét |[Mdmau |Tén hang Mau tiéng Viét

8 DackGray [Xdm sim 12 LightRed Do sdng

9 LightBlue |Xanh lam sdng |13 LightMagenta |Tim sing

10 LightGreen |Xanh 14 ma sdng|14 Yellow Vang

11 Lightcyan |Xanh lo sdng 15 White Tring

Gia tri thudc tinh mau dugc tinh theo cong thuc

Thuoc tinh mau = Ma mau nén*16 + M mau chit

Vi du: ch()n‘ chir mau trz'ing ma mau 12 15, nén mau xdm sang ma mau nén 1a 7 thi
thudc tinh mau s€ bang

7*16+ 15=127

Trong thyc té khong can phai cong thém vao ma mau chir 56’128 ma chi can cho ma
mau chir 16n hon 15 thi chix da nhap nhay roi. Pascal c6 san mot bién la TextAttr kiéu Byte
dé Iuu trtr thudc tinh mau, néu thudc tinh mau nho hon 128 thi

Ma mau chit = TextAttr Mod 16

M3 mau nén = TextAttr Div 16

Néu thudc tinh mau 16n hon 128 nhu céch chon mau sau day:

Textcolor(16);

TextbackGround(7);

Thi thudc tinh mau 1a 240 va ma mau chir thuc té s& 1a 0, con ma mau nén 1a 7. S¢ di
nhu vay la vi Pascal da tu dong cong thém 128 vao ma mau, hay n6i ciach khéc

Ma3a mau chir = (240 - 128) Mod 16 =0

M3 mau nén = (240 - 128) div 16 =7

Vi du 3.6 viét Ién man hinh mot chudi ky tw "*", chuong trinh ¢ st dung 3 bién : bién
Ttpl Iuu trir thude tinh mau, bién Mq la ma mau chir, Mn la ma mau nén. Nguoi sir dung cé
thé chay chuong trinh voi cac tham s6 mau khdc nhau va chuong trinh s€ thong bao thudc tinh
mau va ma mau thuc té .
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Vidu 3.6

Program Ma_mau;

Uses crt;

Var Ttm,Mc,Mn:byte;

Begin
clrscr;
textcolor(26);
textbackground(7);
Writeln(‘**********');
ttm:=textattr;
mc:= textattr mod 16;
writeln('Thuoc tinh mau ',ttm);
Writeln('Mau chu : ', mc);
if ttm>127 then
mn:= (ttm-128) div 16
else
mn:= ttm div 16;
Writeln('Mau nen : ', mn);
repeat until keypressed;

End.

J- Ham KEYPRESSED:

Ham Keypressed kiém tra xem trong qud trinh lam viéc ¢6 phim nao dugc bam hay
khong, néu c6 thi ham mang gid tri True, con néu khong thi mang gi4 tri False.

Ham Keypressed thuong dugc dung trong cic cau 1énh dé kiém tra diéu kién, vi du:

If keypressed then.... néu cé phim dugc bam thi 1am cdng viéc...

Hodc: Repeat ... Until Keypressed;

lap lai cong viéc cho dén khi c6 phim dugc bam

) Ciing c6 ghé dung cau Iénh Repeat until keypressed dé dumg chuong trinh, khi muén

ti€p tuc thj chi can bam mot phim bat ky. (Can phan biét véi Iénh Readln, khi mudn ti€p tuc
thi phai bam Enter).

k. Ham READKEY:

Ham Read}(ey nhén dién phim dugc bam, gid tri ma né nhan vé 12 mot ky tu. C6 hai
kha nang xdy ra doi voi ham Readkey:

* Néu viing dém ban phim dang rong, nghia 12 cdc ky tu dua vao da duoc xir 1y hét thi
Readkey sé& dimg chuong trinh chd cho dén khi mot phim dwgc bim, phim dugc bAm mot mat
duoc dua vao xur ly, mat khac dugc luu trong ham Readkey.

* Néu viing dém ban phim khong rong, nghia 1a da c6 céc ky tu duoc bAm dang nim
cho thi Readkey s€ lay ra ky tu dau tién trong vung dém va ving dém ban phim s€ giam di
mot ky tu.
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l. Ham GETKEY:

Ham Getkey hoat dong twong ty nhu ham Readkey nhung gid tri ma né nhan la mot 50
duong 601 voi cdc phim thong thuong, néu 1a cdc phim c6 ma quét mo thi thi gid tri Getkey
nhan gdm hai sd, s6 dau 12 s6 0 con s thit hai 1a ma quet m¢ cua phim, vi du:

Néu bdm chir J thi Getkey cho s 75, con néu bim phim dich chuyén con tré (mii
tén) sang trai thi Getkey cho 0 - 75.

Chung ta can c6 sy phéan biét 16 rang phim trén ban phim va ky tu trong bang ma. Ban
phim kiéu My chi ¢6 101 phim, con bang ma €6 256 ky ty. Chi c6 mot phan nho ky tu trong
bang ma nhin thdy dugc trén ban phim (bao gdm céc chir cdi, chir s0, todn tir s6 hoc, todn t
so sanh va mot vai ky tu khac), cac ky tu con lai muén cho hién trén man hinh phai dung td
hop 2 phim Alt - S thir t.

Dudi day 12 bang ddi chiéu mot s6 phim va ma phim thuong diing

Bang 3.2
Phim Ma Phim Ma
BackSpace 8 Home 0-71
Tab 9 End 0-79
Enter 13 PageUp 0-73
Esc 27 PageDown 0-81
Shift - Tab 0-15 Ctrl - End 0-117
T 0-72 Ctrl - Home 0-119
«— 0-75 Ctrl - « 0-115
- 0-77 Ctrl - — 0-116
2 0-80 Ctrl - PageUp 0-132
Insert 0-82 Ctrl - PageDown 0-118
Delete 0-83

bé c6 thé nhan dién céc phim c6 ma quét mo rong ching ta cé thé dung hai bién ki¢u
Char, mot bién chtta ky tu c6 ma bang 0, con bién kia chtra ky tu cua phan ma quét mo, néi
cich khac can phai goi ham Readkey hai 1an moi bat dugc phim c6 ma quét mé.

Vidu 3.7:

Var C1,C2:char;

Begin

Cl:=Readkey; If Cl=chr(0) then C2:=Readkey;
End.

Chung ta cling c6 thé dung bién kiéu Byte dé bat cac phim ¢6 ma quét mo. Trong thyc
té vi da biét s6 thir nhat trong ma quét md bang khong nén chi can tim sd thir hai cia ma quét
nhu vi du sau:
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Var mq:byte;

Begin

Mg=readkey;

If ord(mq) = 0 then mq := ord(readkey);

End.

Néu bién mq c6 gia tri 75 thi phim duwoc bAm khong phai la chit J ma 12 phim € bai vi
ma quét ¢ day 1a 0 - 75.

Chu y:

Khi xay dung chuong trinh ¢6 viéc doc ma quét, can dic biét chd y trong ving dém
ban phim da ¢6 ma phim nam cho hay khong, néu c6 thi phai lam sach ving dém ban phim
trudce khi doc ma. Viéc lam sach vung dém ban phim c6 thé thuc hién bang cau Iénh Idp sau:

While Keypressed do mq:= readkey;

Bién mq phai duoc khai béo trude va thudc kiéu Char.

Vi du 3.8:
Viét chuong trinh hién ma quét cua cdc phim, néu 1a phim c6 ma quét mé rong thi
hién ca hai s6 du¢i dang 0_00.

Program Batphim;
Uses crt;
Var k.k1,k2:byte;
Function bp(Var mql,mq2:byte):byte;
Begin
mq1:=ord(readkey);
if mq1=0 then

begin
mq?2 := ord(readkey);
bp :=mq2;

end

else
bp:=mql;

end;
Begin

Clrscr;

Writeln('Xin moi bam 1 phim, bam phim END de ket thuc ');

Repeat

K :=bp(k1,k2);

if k1<>0 then
Writeln('Ma phim ban vua bam = "k1)
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else
Writeln('Ma phim ban vua bam = "k1,"_"k2);
Until k=79;

End.

Chuong trinh dat tén 1a BATPHIM c¢6 mét chuong trinh con 1a ham BP, ham BP ¢6

hai tham bién dung d¢€ luu cdc ma quét mql, mq?2.
Loi goi trong chuong trinh me:

K:=bp(k1,k2); s€ tmyén cho ham BP hai tharp s6 thuc k13k2, cdc tham s6 nay s€ chtra
ma quét mql, mq2 khi quay vé chuong trinh me. Bién K dung d€ luu mé quét mq2 cua phim
END khi muon két thic chuong trinh .

Chay chuong trinh trén, khi xuat hién thong béo:

" Xin moi bam 1 phim, bam phim END de ket thuc",

ching ta c6 thé bAm mot phim nao d6 trén ban phim va s& nhan dugc théng bio ma
phim vtra bam.

Chii y: Cic phim chtc ning phu trén ban phim khong thiy dugc ma quét bao gdm:

CAPSLOCK, SHIFT, CTRL, ALT, INS, DEL, NUMLOCK, PRINT SCREEN,
SCROLL LOCK, PAUSE, F11, F12

Viéc b?it phim thuong dugc st dung khi thiét ké cdc Menu (thuc don) trong tmémg
hop bai to;’tn can c6 mot vai phuong an lya chon cong viéc. Dudi day la vi du thiét ké thuc
don véi bon tuy chon

Tamgiac Chunhat Tron Ketthuc

bé c}}uyén con tro déq mot chuc nang néro d6 ta bam cdc phim < hodc —, dé chon
chtrc nang bam phim Enter, két thic cdng viéc bam End. Chuong trinh ¢6 st dung Unit HHP
da thiet ke.

Vidu 3.9

Program Menu;

Uses crt,hhp;

label h1,h2,h3;

Var cl,c2,c3,c4:string[20];
11,12,13,14,mq1,mqg2:byte;  chon:char;
Procedure tr; { thu tuc tinh hinh tron }

Var a,dt,cv:real;
Begin
clrscr;
write('Hay cho biet ban kinh hinh tron '); Readln(a);
dt:=pi*a*a; cv:=2%pi*a;
writeln('Dien tich hinh la : ',dt:12:4);
writeln('Chu vi hinh la  :',cv:12:4);
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writeln('Bam Enter de quay ve thuc don ');
repeat until keypressed;
End;

Procedure cn; { thu tuc tinh hinh chu nhat }

Var a,b,dt,cv:real;

Begin
clrscr;
write('Hay cho biet hai canh a, b '); Readln(a,b);
dt:=a*b; cv:=(a+b)*2;
writeln('Dien tich hinh la : ',dt:12:4);
writeln('Chu vi hinh la  : ',cv:12:4);
writeln('Bam Enter de quay ve thuc don ');
repeat until keypressed;

End;

Procedure tg; { thu tuc tinh hinh tam giac }
Var a,b,c,p,dt,cv:real;
Begin
clrscr;
write('Hay cho biet ba canh a,b,c '); Readln(a,b,c);
if (a+b>c) and (b+c>a) and (c+a>b) then
Begin
p:=(a+b+c)/2;
dt:=sqrt(p*(p-a)*(p-b)*(p-¢));
cv:=a+b+c;
writeln('Dien tich hinh la : ',dt:12:4);
writeln('Chu vi hinh la  : ',cv:12:4);
end
else
writeln('Cac kich thuoc ',a:6:2,' ',b:6:2," ',c:6:2,' khong tao thanh tam giac');
writeln('Bam Enter de quay ve thuc don ');
repeat until keypressed;
End;

Procedure wl; { thiet ke chuc nang thu nhat }
Begin

textbackground(5);

textcolor(10);

window(1,2,1142,2); write(cl);
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gotoxy(1,1);
End;

Procedure w2; { thiet ke chuc nang thu hai }
Begin
textbackground(5);
textcolor(10);
window(11+2,2,11+12+3,2); write(c2);
gotoxy(1,1);
End;

Procedure w3; { thiet ke chuc nang thu ba }
Begin
textbackground(5);
textcolor(10);
window(11+12+3,2,11+12+13+3,2); write(c3);
gotoxy(1,1);
End;

Procedure w4; { thiet ke chuc nang ket thuc }

Begin
textbackground(5);
textcolor(10);
window(11+12+13+4,2,11+12+13+14+8,2); write(c4);
gotoxy(1,1);

End;

BEGIN {Than chuong trinh chinh}

Clrscr;

cl:="Tamgiac'; 11:=length(c1);

c2:='Chunhat'; 12:=length(c2);

c3:="Tron"; 13:=length(c3);

c4:='Ketthuc'; 14:=length(c4);

clrscr;

textcolor(red); textbackground(green);

write('Bam ->, <- chuyen thuc don | Bam Enter de chon | Bam End ket thuc ');
hl: wl;w2;w3;wd;wl;

while keypressed do chon:=readkey; {lam sach vung dem ban phim}

chon:=readkey; {tinh tam giac}

if ord(chon)=13 then
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begin
textcolor(blue); textbackground(14);
window(1,4,80,25);
tg;
clrscr;
goto hl

end

else

begin
if ord(chon)=0 then chon:=readkeys;
if ord(chon)=79 then halt; {bam END de ket thuc}
if ord(chon)=77 then w2;

end;

h2: wl;w2;w3;w4; w2;

while keypressed do

chon:=readkey;  {lam sach vung dem ban phim}
chon:=readkey; {tinh chu nhat}

if ord(chon)=13 then

begin

textcolor(blue); textbackground(14);
window(1,4,80,25);
cn;
clrscr;
goto h2;
end
else
Begin
if ord(chon)=0 then
begin
chon:=readkey;
if ord(chon)=79 then halt; {bam END de ket thuc}
if ord(chon)=77 then w3; {chuyen sang tinh hinh tron}
if ord(chon)=75 then goto hl; {quay ve tinh tam giac}
end;

end;
h3: wl;w2;w3;w4;w3;

while keypressed do chon:=readkey; {lam sach vung dem ban phim}
chon:=readkey; {tinh hinh tron}

Trirono Pai hoe Nono nohién 1 - Gido trinh I.dn trinh ndno can - 9



if ord(chon)=13 then
begin
textcolor(blue); textbackground(14);
window(1,4,80,25);
tr;
clrscr;
goto h3;
end
else
Begin
if ord(chon)=0 then
begin
chon:=readkey;
if ord(chon)=79 then halt;  {bam END de ket thuc}
if ord(chon)=77 then w4, {sang chuc nang ket thuc }
if ord(chon)=75 then goto h2; {quay ve tinh chu nhat}
end;
end;
while keypressed do chon:=readkey; {lam sach vung dem ban phim}
chon:=readkey;
if ord(chon)=13 then halt
else
if ord(chon)=0 then chon:=readkey;
if ord(chon)=79 then halt;
if ord(chon)=75 then goto h3;
END.

8.4 Printer

Don vi chuin Printer ¢6 mot phén khai bdo mdy in phuc vu viéc in 4n dix liéu ra giéy,
may in dugc cai dat tén 1a LST.

Khi can in 4n ta phai c6 16i goi USES PRINTER; sau d6 trong cdc 1énh Write hodic
writeln phai dua tén mdy in LST vao trude cdc tén bién cén in, vi du:

Writeln (Ist, 'Ket qua tinh toan:', x1);

Dong 1énh trén s& in ra gidy dong chir: "Ket qua tinh toan:" va gia tri bién ctia x1.
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Bai tap ung dung chwong 3

1. Lap chuong trinh tao thyc don hai mtrc, miic 1 theo chiéu ngang , muc 2 theo chiéu
doc theo mau dudi day:

HINH PHANG HINH KHONG GIAN
Tam giac Hinh non
Tron Hinh chop
Ket thuc Ket thuc

Yéu ciu: khi con trd & mot trong hai chic nang HINH PHANG, HINH KHONG
GIAN néu bAm Enter thi xuit hién thuc don doc phia dudi, con néu bAm phim dich chuyén
con tré thi s& chuyén con tré sang phai hodc trai. Khi thuc don doc xudt hién s& c6 con trd
dé dich chuyén Ién xuéng, bam Enter dé thuc hi¢n mot trong céc vigc tinh dién tich, chu vi
(d6i véi hinh phiang) hodc dién tich toan phan va thé tich (d6i v6i hinh khong gian).

i 2. Cho hai ma tran chit nhat A(m,n), B(k,q) xdy dung chuong trinh kiém tra xem c6
thé nhan hai ma trn hay khong? Xay dung mdt Unit tinh tich hai ma tran.

3. Xay dung mot Unit véi céc thi tuc SXT (sap xép tang) va SXG (sap xép giam) dé
sap xép mot day so.

4. Xay dyng mot Unit liy tén 1a HAMSOHOC trong d6 c¢6 cdc ham tinh cin béc n,
Iuy thtra bac n ciia mét s6 (n>2).

5. Xay dung mot Unit nham doi tén mau tiéng Anh sang tiéng Viét vi du RED - DO,
BLUE - XANH DA TROIL...

6. Xay dung chuong trinh cho mot dong chir chay trén man hinh. Khi dong chir dang
chay c6 thé doi hudng chay bang cach bam cac phim dich chuyén con tro

’ 7. Phit trién bai tdp 6 bang cich bd xung tinh ning ting hodc giam tdc do chay khi
bam cac phim PageUp hodc PageDown
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Chuong IV

Con tré va cau tric dong

Chuong nay doi hoi céc kién thitc ciia mon CAu trdc dit lidu va giai thuat, ddc biét 1a
kién thtrc vé dir liéu kiéu Cay. Do céch thuc bd tri trong ké hoach d0 tao mén nay lai hoc
song song v&i mon Lap trinh nang cao nén s€ ¢ mot vai kho khan khi trinh bay cling nhu khi
nghe giang. Trong chuong nay ban doc cin chii y cic van dé sau:

Thé nao 1a kiéu dit liéu con trd

Su khic nhau gitra kiéu dit liéu con trd va bién con trd

Su phan viing bd nhé cho bién con tro

Céch thirc ma hé théng cap phat bd nhé khi chuong trinh dang lam viée
Thu hoi bo nhd danh cho tirg bién va thu hdi hang loat

Cay va cay nhi phan

B nhé kiéu LIFO va FIFO va tmg dung trong thiét ké ciy nhi phén

V V V V VYV VYV V V

Con tro mang va mang con trd
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1. Khai niém

Khi khai bdo mét bién, du 1a bién don hay bién thudc kicu dit liéu c6 cdu tric méc
nhién chiing ta da quy dinh d¢ 16n ving nhé danh cho bién.

Vidu

a: Real; bién a can 6 byte

b: aray[1..100] of Integer; bién mang b can 200 byte.

Viéc khai bdo nhu trén thuong 1a phong dodn dung lugng can thiét chir khong that
chinh xédc. D& tranh 101 chﬁng ta thuong khai bao doéi ra gy nén lang phi b nhd. Viéc xac
dinh dia chi luu trlr bién va cap phat b nhd dugce thue hién khi bién dich, nghia la cdc dia chi
nay ciing nhu dung lugng bd nhé can cap phat da dugc cb dinh trudc khi thyc hién cic thao
tac khic. Céc dai lugng nay khong thay doi trong sudt qué trinh thyc hién chuong trinh, néi
cach khéc day la cic dai lugng tinh.

Pé tiét kiém bo nho, ngay khi chuong trinh dang lam viéc ngudi 1ap trinh ¢6 thé yéu
ciu cap phét bd nhé cho cdc bién, didu nay duoc goi la cdp phdt bo nhé dong. Cép phat bo
nh¢ dong duoc thyc hién thong qua bién con tré. Mubn c6 bién con tro ching ta phai dinh
nghia kiéu con tré trude.

2. Kiéu dir liéu con tré - bién con tré

2.1 Con tré c¢é dinh kiéu

Kiéu con tro 1a mot kiéu dit liéu dic biét dung dé biéu dién cdc dia chi. Kiéu con tro
do nguoi lap trinh dinh nghia theo cu phép sau:

Type

Tén kiéu con tro = ~Kiéu dir liéu;

Tén kiéu con tré tuan theo quy dinh dat tén cua Pascal,”Kié’u dir li¢u cua kiéu con tro
1a cac kiéu dur liéu da di7nh nghia tru’g&c trong pascal. bé m(f)g ki€u con tr6 c6 thé dai diép cho
mat bién nao dé thi Kiéu dir ligu viét sau ky ty * s€ phai giong nhu kicu dir liéu cua bién do,
ndi cdch khac hai ki€u dir liéu phéi twong thich.

Vi du 4.1 khai bdo kiéu con tro:

Type

Chu = string[20]; CT1 ="Byte; CT2 = ~chu; CT3 = "Nguoi;
Nguoi = record

Hoten:string[20];

Namsinh: 1900..2100;

End;

Vi du 4.} dinh nghia ba kiéu con tro, r@éng kiéu CT3 cédch dinh nghia c6 vé hoi nguoc
l1a dinh nghia kic¢u conﬂtré trudce, dinh nghTa kiéu dir liéu sau. That ra ching ta ctr nén theo théi
quen la dinh nghia kiéu dir liéu trude roi dinh nghia ki€u con tro sau, cich dinh nghia CT3
chang qua la muoén gidi thiéu dé ching ta biét rang Pascal cho phép lam nguoc lai, tuy nhién

can nh¢ rang néu dinh nghia kiéu con tro trudc thi ngay trong phan Type phai dinh nghia
kiéu dir liéu (khong nhét thiét phai lién ngay sau dinh nghia kiéu con tro ).
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Cén chd ¥ rang Pascal chi cho phép dua truc tlep vao dinh nghia kiéu con 1ro cdc kiéu
dir liéu don gian sau: sé nguyén, sé thuc, ky ti. Cac kiéu dit liéu c¢6 cau tric mudn dua vao
con tro thi phai thong qua mot tén kiéu khai bao trong phan Type

Céch dinh nghia hai kiéu con tré Hoten va Ds sau 12 sai:
Type
Hoten = ~String[20];
Ds = MArray[1..10] of Byte;
Mubn sir dung kiéu chudi va mang cho kiéu con tro chiing ta phai dinh nghia nhu sau:
Type
S1 = string[20];
Hoten = ~S1;
a =array[1..10] of byte;
Ds = %a;

2.2 Bién con tré

Bién con tré ciing nhu bién mang, blen kiéu ban ghi hay kiéu tap hop co thé khai bdo
thong qua kiéu con tré hodc khai béo tryc tiép. Bién con tré ¢ dinh kiéu s& tro dén mot kiéu
dit liéu cu thé.

Dé thuén tién tir nay chiing ta ding thuat ngir "Con tré" thay cho thuat ngit " Bién con

tro

Vidu4.2
Var
So: Mnteger;
Sinhvien: Ct3;
Hoten: Ct2;
Thutu, Mahoso: "Word;

Trong vi du 4.2 chiing ta da khai bdo ba con tré So, Thutu, Mahoso theo kiéu tryc tiép,
hai con tré Sinhvien va Hoten khai bdo thong qua kiéu di dinh nghia trong vi du 4.1. Con tro
So trd t6i kiéu dit liéu sb nguyén, con tré Sinhvien tro t6i kiéu dir liéu ban ghi con con trd
Hoten tré t&i kiéu dit liéu chudi.

Dia chi cua cdc bién dong va bién tinh s& duoc Pascal luu trit vao bién con tro diéu
nay c6 nghia la bién con tro khong dung dé luu triv cdc gid tri cua bién ma la dia chi cua bién.
Du kich thude vung dit liéu ma céc bién con tro tro tdi khdc nhau thé nao thi kich thudc cua
bién con tré cling van la 4 byte.

Céc ham va thi tuc xir Iy bién con tro duoc Pascal luu trit trong Unit System.

Quy wdc: Cic bién con trd goi la twong thich néu chiing tro téi cing mot kiéu dir lidu

2.3 Con tré khong dinh kiéu

Con tré khong dinh kiéu 1a kiéu con tro khong quan tdm dén kiéu dir liéu ma né tro
t6i. Pascal dung tén chuan Pointer d€ khai bdo kiéu nay.
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Var
Tén bién:Pointer;
Con tro khong dinh kiéu duoc coi 1a tuong thich véi moi kiéu con tro.

Chu y:

* Vé ban chat tdt ca con tré déu chita dia chi nén chiing khong cé gi khdc nhau song
dé tranh nham lan trong cdc qud trinh xit Iy Pascal chi coi cdc con tro cing tro toi mot kiéu
dit liéu la twong thich voi nhau.

2.4 Pia chi ciia mét ddi twong
Déi tugng ma ching ta dé cap trong muc nay c6 thé 12 bién, ham hay thi tuc. Khi bién

dich chuong trinh mdi d6i tugng dugc cap phat mot ving nhd, viing nhd niy bao gdm mét sb
6 nh¢ lién ké nhau.

Dia chi mjt dbi twgng trong by nhé dwgc xdc dinh béi dia chi ciia 6 nhé déu tién
ma hé thong danh cho doi twong do.

B¢ nh¢ ctia cde mdy PC hién nay la rat 16n va ching dugc chia thanh nhiéu doan, moi
doan c6 65536 6 nhd (2'° 0) . O’déu tién ctia moi doan co cjia chi 1a 0 do d6 6 cuoi cung cé
dia chi 1a 65535. Nhu vay, dé biét dia chi mét 6 nhd can bict 6 nhd dé thudc doan nao va do
la 6 nh¢ s6 bao nhiéu trong doan do.

bia chi doan goi la Segment va dia chi tuong dbi cua 6 nho trong doan goi la Offset,
moi gid tri nay Pascal dung 2 byte dé¢ luu trir nén mdt dia chi can 4 byte, 2 byte thap cho
Offset va 2 byte cao cho segment.

Néu ghi dia chi bing cdc s nhi phan thi ching ta phai ding 32 chir s6 0 va 1 diéu nay
khd la phién phte do vdy nguoi ta dung hé dém co s6 16. Cach ghi dia chi 6 nh¢ duge quy
udc nhu sau: dia chi fioap Viet trudc, vi tri cta 6 trong doan vict sau, ky hiéu $ dugc thém vao
trudc cac gia tri so dé the hién rang cac so viét trong hé 16.

Vidu: $0101:$FFFF

Vi du trén cho ta dia chi 6 nhé cudi cung (0 thu ffff;c = 65535;9) thudc doan 257.

3. Cac thu tuc va ham tac dong trén con tré

3.1 Gan gia tri ban diu

Gia sir ct 1a mot bién con tré da dugc dinh nghia, dé dam bao ring ct chua tro dén bat
ky mdt doi tugng nao, nghia la ct [a mdt con tré rong chiing ta phai gan cho ct gia tri NIL

ct := Nil;

3.2 Gan dia chi ciia mdt ddi twong cho con tré
Gia sur ct la mot con tro va x la mot dbi tuong (bién, ham, thu tuc), c6 ba cich gan dia
chi cua doi tugng x cho con tro ct:
a. ct := @x;
q Trong phép gan trén todn tor @ tic dong trén dbi twong x s& gan vao con tro ct dia chi
kiéu Pointer cua doi tuong do.
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b. ct := Addr(x);

Ham Addr() cho dia chi cua ddi tugong x, dia chi nay thudc kiéu Pointer

c. ct := Ptr(segment,offset) ;

Ham Ptr trong phép gén trén doi hoi cic tham s6 segment va offset phai 12 gid tri kiéu
Word viét trong h¢ 16, vi du:

ct := Ptr($B800, $0000); dua con tro tro tdi 6 nhd cia ving Video Ram

Nhén xét:

Hai phép gdn @ va Addr() ciing tra vé dia chi kiéu pointer nén chiing la twong dwong.

3.3 Phép gan giira hai con tro

Hai con tro twong thich (ciing kiéu) c6 thé gdn gid tri cho nhau, khi d6 ching ciing tr6
t61 mot dia chi.

Vidu 4.3

Var

ctl: AFloat;

ct2: “Byte;

ct3: Pointer;

X: string;

Vi du trén khai bao ba con tro thu@c ba kiéu’ khac r~1hau, ctl la con tré thuc, ct2 la con
trdé nguyén va ct3 1a con tro khong dinh kiéu, x la bién chudi. Khi d6 cac phép gén:

ct3:=@x;

ct2 :=ct3;

12 hop 18 vi ct2 va ct3 1a tvong thich, chiing cling tré dén dia chi ciia bién x.

Con phép gan

ctl :=ct2;

1a khong hogp 1€ vi hai con tré khong twong thich.

3.4 Phép so sanh hai con tré
Chi ténl tai phép so sanh = (béng nhau) va <> (khac nhau) gitra hai con tro néu ching
twong thich. Két qué so sanh la mot gia tri Boolean nghia la True hodc False.

Hai con tré twong thich goi la bang nhau néu ching cing tré téi mét doi twong,
nguoc lai goi la khdc nhau.

Vidu 4.4

Program contro;
Uses crt;
Var

X,y:real; z:string;

ctl: Minteger; ct2: “byte; ct3:pointer; ctd,ctS: "real;
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Begin
clrscr;
z:='Ha noi'; x:=5; y:=-123.45;
ctl:=@x; ct2:=@z; ct3:=@z; ctd:=@z; ct5:=@y; y
Writeln(ctl=ct2); { khong tuong thich, mdy s€ bao 16i}
Writeln(ctl=ct3); {false}
Writeln(ct2=ct3); {true}
writeln(ct4=ct5); {false}
readln;
end.

Vi du 4.4 khai bdo nam con tro, ctl va ct2 tro téi cdc kiéu nguyén khac nhau, ct3 la
con tro khong kiéu tirc 1a twong thich véi moi con tré khéc, hai con tro ct4 va ct5 la cung kicu.
Céc phép so sanh trong than chuong trinh cho thay mdt so di€éu can chi y :

a. Phép so sanh ctl=ct2 la khong hop 1€ vi hai con tr6 khong tuong thich

b. Phép so sanh ctl = ct3 cho két qua False vi hai con tré twong thich nhung tré t6i cdc
dia chi khac nhau

c. Phép so sdnh ct2 = ct3 cho két qua True vi hai con tro 1a twong thich va cling tro t6i
mot dia chi.

d. Phép so sdnh ct4 = ct5 cho két qua False vi hai con tro cling kiéu nhung tré téi cdc
dia chi khac nhau.

4. Truy nhip dir liéu

Khi con tr6 ct dang tré t6i mot vung dit liéu nao d6 Pascal cho phép dung ky hi¢u ct*
nhu la mot bién deé truy nhap vao vung dit liéu d6. Bién ct" mang trong né dir li€u cua vung
ma con tro ct dang tro toi.

Nhu véy chiing ta ¢6 thé truy nhap téi mot bién, ham hay thu tuc ma khong can biét
tén cdc doi tuong nay micn la bict con tré dang tro vao ching.

Vidu 4.5
Program control;
Uses crt;
Type zl=string[3];
Var
z:string; ct:*z1; i:byte;

Begin

clrscr;

z:='Hanoi'; ct:=@z;
writeln(ct?);
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fori:=1 to length(z) do write(upcase(ct[i]));
readln;
end.

Chay chuong trinh ta nhan dugc két qua:

Ha noi

HA NOI

Diéu nay cho thdy rang moi xir I trén bién z déu c6 thé xu 1y trén bién ct” boi vi bién
con tro ct dang trd vao z.

Dén ddy can c6 sy phan biét chinh xdc vé bién con tro CT va bién CT. Bién con 176
CT mang trong no dia chi cua doi twong ma no tro toi, con bien CT" lai chita dung dir liéu
trong viung nho ma con tro CT dang tro toi.

Vi con tr6 c6 kiéu tAt ca cdc thao tac trén bién, ham hay tha tuc ma con tro dang tré
t6i c6 thé thay thé boi thao tac trén bién ct®. Ki€u cua bién ct” chinh la kiéu da khai bao cho
con tré ct chu khdng phai la kiéu ctia doi twong ma bién ct” dai dién.

Vé diéu nay cAn c6 mot s6 giai thich cu thé qua vi dy sau:

Vi du 4.6
Program contro;
uses crt;
Type z1=string[3];
Var x,y:real; z:string;
ctl:”byte; ct2: integer; ct3:pointer; i:char;
ctd:~real; ct5:*word; ct6:*z1; ct7: ongint;
Begin
clrscr;
z:='H";
ctl:=@z; ct2:=@z; ct5:=@z; ct6:=@z; ct7:=@7z;
writeln(ct1”); writeln(ct6”); writeln(ct2?); writeln(ct5”); writeln(ct77);
readln;
End.

Chay chuong trinh trén chiing ta nhan duoc két qua:

1

H

18433

18433

18433

Thay 1énh gén z:='H'; bang Iénh gan z:='Ha noi Viet nam'": thi két qua chay chuong
trinh s€ la

15

Trirono Pai hoe Nono nohién 1 - Gido trinh I.dn trinh ndno can - 101



Ha noi Viet nam

18447

18447

543246351

Trong vi du 4.6 tat ca con tré déu d}I(jC gan dia’chi cua bién z, nhung vi céc con tro dai
dién cho céc kiéu dir liéu khdc nhau nén két qua ma bién con tro trd vé cling khic nhau.

Bién Ct1~ thudc kiéu Byte nén né cho ta dur liéu trong Byte dau tién ctia ving nhd
chtra z, @6 chinh 1a 6 nhé chira d6 dai cua chuoi z.

Bién Ct6” thudc kiéu z1 tirc 12 kiéu chudi nén két qua ma né tra vé chinh Ia chudi z
(khdng phu thudc vao CT6” khai bdo dai bao nhiéu).

Cac bién con lai thudc kiéu sd nén két qua tra Yé ciing 1a sd, véi truong hop ky tu H
cdc bién con tro ct2”, ct5”, ct7” cho ta gid tri 18433. Néu ky tu gén cho z la A thi gia tri tra vé
1a 16641, 1a B thi gid tri nay tang thém 256...

Véi chudi "Ha noi Viet nam" sau H 1a 14 ky tu nita cho nén gi4 tri tra vé 1a
18433 + 14 = 18447.

DPén day chiing ta c6 thé rit ra mot sb6 két luan:

*_ Pia chi ciia mot d6i trong ¢6 thé gan cho bat ky con trd nio.

* Két qua ma bién ct? tra vé thudc kiéu dit liéu cta con trd chl khong thudc kiéu dix
liéu ctia doi tuong.

*, Mpén sir dung bién ct® nhu mot })ién thong thuong thay thé cho ddi tuong thi bién
con tré va doi tuong phai twong thich vé kiéu (cung mdt kic¢u dir li¢u).

*. Véi con tr6 khong dinh kiéu (Pointer) chung ta khong thé coi ching la twong duong
voi cdc bién dinh kiéu thong thudng, di€u nay c6 nghia la khong thé sir dung céc thu tyc
Write, Read hodc phép gian cho bién ct” néu ct la Pointer.

Vi du: tro lai vi du 4.5 cic cdp thao tdc ma ching ta thuc hién sau day la tuong duong:

Thao téc trén bién Thao tac trén con trd
z:='Ha noti'; ct2” :='Ha noi';
x:=5; ctln:=5;

y:=-123.45; ctSN :=-123.45;

5. Mang con tré va con tré kiéu mang

Con tré 1a mot kiéu dit liéu cho nén bién con tro cé thé la cidc thanh phan ctia mang,
nguoc lai mang la mot kiéu dit 1iéu c6 cau tric nén con trd cling c6 theé trd tdi cic bieén mang.

5.1 Con tro kiéu mang

Khai bdo:
Type m = array[1..5] of byte;
Var
ctl: *m;
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Véi cdch khai bdo trén ddy ctl 1a bién con tro kiéu mang, khi d6 bién ct1” s& gom 5
phan tir, moi phan tir 1a mot s6 kiéu Byte. Viéc truy nhap vao bién ct1” thuc chat la truy nhap
vao tung phan tu, vi du:

Read(ct1”[i]); hoac Write(ct1/[i]); voi 1<=i<=5.

5.2 Mang cac con tré
Khai bao:
Var

ct: array[1..10] of “string;
s1,s2: String;

Begin

sl:='Ha noi Viet nam’;

s2:='"Hppy New Year’;

) qCéch khai bao trén gho tactla méqg cua }O con tré, tt ca muoi con trd nay déu tro
dén kiéu dur liéu String. Moi con tr6 ¢6 thé tr6 dén mot doi tuong khéc nhau. Trong truong
hop nay cach truy nhép dit liéu can phai than trong.

Néu chiing ta chua gén dia chi cia bat ky d6i tuong nio cho bién con tro ma chi thyc
hién phép gan:

ctli] :=s1; vdi 1l <=1<=10.

thi tat c& mudi con tro déu tro t6i bién s1.

Khi d6 cac Iénh

Write(ct[1]7); Write(ct[2]7); .... Write(ct[10]7); cho két qua nhu nhau.

Trong truong hop chung ta gan dir liéu tor mot d6i tugng cho nhidu bién con tro thi tat
ca cdc con tro déu trd toi doi tugng duge gan cudi cung.

Néu thyc hién phép gin

ct[1] := @s2;

nghia la gan dia chi cua bién s2 vao con tré thir nhat trong mang thi chi ¢6 con trd
ct[1] 1a tro td1 bi€n s2, cac con tro con lai chua tro vao dau ca.

Xét vi du sau:

Vidu4.7
Uses crt;
Type
m = array[ 1..5] of byte;
Var
i:byte; s1,s2:string;
mct: array[1..10] of “string; ctm: *m;
Begin
clrscr;
fori:=1to 5 do
begin
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ctm?[i]:=i;
write(ctm”[i], '");

end;

writeln;
writeln(ctm”[3]);
s1:='Ha noi Viet nam';
s2:="Happy New Year';
mct[10]*:='aaaaa’;
mct[4]":="bbbbb';
mct[1]:=@sl;
mct[2]:=@s2;
writeln(mct[1]7);
writeln(mct[2]7);
writeln(mct[3]%);
writeln(mct[5]7);
readln;

end.

Chay chuong trinh chiing ta nhan dugc két qua:
12345

3

Ha noi Viet nam

Happy New Year

bbbbb

bbbbb

Vi du 4.7 khai bdo ctm la con tr6 kiéu mang cua cdc s nguyén, con mct 12 mang ciia
céc con tro kiéu chuoi.

Véi con tré kiéu mang ctm chiing ta chi ¢6 mt con tro, con tro nay tro toi kiéu dir licu
mang m da khai bdo nén n6 c6 5 thanh phan va ching ta c6 thé truy nhap dén tung thanh phan
thdong qua bién ctm”[i].

B‘ién mct cho ta mot bién mang mdi thanh phan mang 1a mot con tré va tit ca cdc con
tré nay déu trd téi cuing mot kiéu dir lidu.

Phép gén:

mct[10]~:="aaaaa'; mct[4]":='bbbbb";

la gan dir liéu trucNtiép vao hai bién mct[10]” va mct[4]7, sau hai phép gdn nay ca mudi con
tro déu tro téi chuoi 'bbbbb' chinh vi vay cic 1énh:

writeln(mct[3]");

writeln(mct[5]");

déu cho két qua 12 bbbbb.
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Hai 1énh gén:
mct[1]:=@s1;
mct[2]:=@s2;
) da dinh lai hudng cua con tro, con tro mct[1] trd toi bién s1, con con trd mct[2] tro téi
bién s2 vi vy céc 1énh:
writeln(mct[1]");
writeln(mct[2]");

cho két qua la:

Ha noi Viet nam
Happy New Year

6. Cép phat dong

6.1 Quan ly ving nho Heap

V&i mot bién con tré ct ching ta c6 mot bién ct® twong g, day khong phai 1a bién
tinh vi khong duoc khai bdo ¢ phan Var, nhung cling chua phai 1a bién dong. Mudn ct la mot
bien dong thuc su thi phai dung k¥ thuat cap phat by nhd dong.

Cép phét bo nh¢ dong 1a viéc cép phét bo nh¢ dugc thuc hién boi cau 1énh trong than
chuong trinh chir khdng phai bang céch khai bdo bién hodc tham s6. Khi mdt bién duoc cap
phat bo nhé dong thi nd trd thanh bién dong (Dynamic Variable). Vung nhd danh cho cap
phat dong bao gio cling la vung nhé tu do Heap.

) Theo mic dinh khi mét bién dong dugc hinh thanh thi dia chi cia né dugc luu trong
bién con trd tuong tng.

Trude khi nghién ctru cach thuc cép phat dong ching ta can biét hé théng quan ly
vung nh¢ tu do nhu thé nao.

Ving nhé thip dugc danh cho hé diéu hanh, tiép d6 la ving luu ma chuong trinh
(Code) vung luu céc bién toan cuc (Data), vung luu cic bién cuc b (Stack). Pascal dung toan
bd vung nho con lai cua may PC cho vung nh¢ tu do (Heap).

Ving Stack dugc thiét ké phat trién theo chiéu di xubng, nghia la cdc dia chi cao dugc
su dung trudce, dia chi thap duogc st dung sau

Ving Heap lai phat trién theo chiéu di 1én, nghia 12 dia chi thap duoc sir dung trudc,
dia chi cao su dung sau.

Toan b$ viung nhé tu do Heap trong qud trinh st dung bi chia thanh nhiéu khi véi
kich thudc khac nhau. Do viéc thu hoi vung nho dién ra thuong xuyén trong chuwong trinh nén
cdc khéi nhé tu do con lai ¢6 thé khoéng nam ké nhau.

Dé quan 1y Heap, Pascal ¢6 hai ham la:
Ham MemAvail cho biét tong dung Iuong con dugc phép st dung trén Heap
Ham MaxAvail cho biét dung luong ciia khéi 16n nhat con tu do trén Heap.

Khi xin cip phdt dong, diéu quan trong 12 can blet kich thudc khéi nhé 16n nhét con ti
do chir khong phai 1a tong dung luong tu do boi vi mdi ddi twong phai duge luu trir trong mot
vung nhé lién tuc.
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Vung Heap chua dung

Ving Heap di cap phat

Viung dém

Vung Stack da dung

Vung Stack chua dung

Data segment

Code segment
Dos

Hinh 4.1

Kich thuéc ddi tuong dt duge xdc dinh boi ham Sizeof(dt), do vay néu:

MaxAvail < Sizeof(dt)

thi khong tllé Xin cp phét viing nhé trén Heap cho dt dugc, méac du tong dung luong
trén Heap c6 thé van con 16n hon kich thude dt nhiéu lan.

) Dé biét dia chi cua Heap bét dau va két thic tir dau c6 thé sir dung céc bién khong kiéu

da thiet ké trong Pascal :

Bién HeapOgr: cho dia chi diém bét dau cua Heap ding cho cip phat dong.

Lénh Write(Seg(heaporg”),' : ', ofs(heaporg”)); s€ hién dia chi nay 1én man hinh dudi
dang Segment:Ofset.

Bién HeapEnd: Cho dia chi diém cubi ciia Heap dugc st dung cho ddi tuong.

Khi chuong trinh bét dau du’qc tai vao b nhd thi cac gid tri trén cling duoc hé théng
khoi gan va gitr nguyén khong thay doi

Bién HeapPtr: dia chi dinh Heap, trc 1a dia chi ddy cta ving nh¢ tu do con duge
phép st dung.

Lic dau gid tri HeapPtr = Heaporg, sau d6 gid tri HeapPtr s& phit trién theo chiéu
hudng [én.

6.2 Thii tuc cAp phat bé nhé cho con tré dinh kiéu

Véi mot con tro dinh kiéu ct tha tuc cap phat bo nhé dong sé 1a :

New(ct);

Thu tuc New(ct) cuing moét ldc thuc hién cac cong viéc sau:

* CAp phat mot viing nhé trén Heap véi kich thude bang kich thude kiéu dir liéu ma
con tro trd toi.
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* Tao mot bién dong dinh kiéu ct” dé c6 thé truy nhip vao vung dir liéu cua dbi tuong.
* Luu dia chi cia ddi twong vao con tro ct
 Khi mét bién dong ct” da hét gid tri s dung thi can thu hdi viing nhd da cp phat cho

n6 de dung vao vi¢c khac. Thu tuc thu hoi la

Dispose(ct);

Sau khi thu hdi viing nhé miac du bién ct” van con ton tai nhung dir li¢u trong vung
nh¢ da danh cho ct s& khong dugc bao vé, diéu nay c6 nghia 1a h¢ thong c6 thé dung ving nhé
nay vao vi¢c khdc. Vi du sau day s€ cho ta thay rd dicu nay.

Vidu 4.8
Program cp_dong;
Uses crt;
Type s=string[30];
Var
ct:/\s;
Begin
clrscr;
new(ct);
ct:='Ha noi Viet nam’;
Writeln('Bien ct” sau khi cap phat dong: ', ct?);
Dispose(ct);
Writeln('Bien ct” sau thu tuc Dispose(ct) : ', ct?);
readln;
End.

Chay chuong trinh chiing ta nhan dugc két qua:
Bien ct” sau khi cap phat dong: Ha noi Viet nam
Bien ct” sau thu tuc Dispose(ct) : Ha [J Viet nam

C6 thé thiy rang viéc giai phong vung nh¢ danh cho bién da lam cho dit lidu thay dbi
mic dit chiing ta chua hé ra 1énh thay d6i ndi dung viing nhé nay.

6.3 Thii tuc cip phat bd nhé cho con tré khong dinh kiéu

Pascal c6 hai thu tuc cap phét va thu hoi viing nhé cho con tro khong dinh kiéu ct 1a:
Getmem(ct, n); cap cho ct n Byte.

Freemem(ct n); thu hdi n Byte viing nhé da cip cho ct.

Viéc cép phat khong dinh kiéu thuong dugc dung trong trudng hop chua biét trude
kich thu6c ciia dof tuong, vi du dé luu mot anh ndm trong khung chir nhat toa d6 géc trén tréi
la x1, y1 va toa d goc dudi phai la x2, y2. Goi n la kich thu6c anh tinh bang Byte, chiing ta
xdc dinh kich thudc anh bang ham:

n := Imagesize(x1,y1,x2,y2);
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Thu tuc Getmem(ct, n) s€ cép cho con tr6 khong kiéu ct mot vung nhé véi kich thude
ding bang kich thudc anh, sau d6 c6 the luu anh vao bién con tro thdng qua thu tuc:
Getlmage(x1,y1,x2,y2, cth);

6.4 Thu hoi nhiéu ving nhé

Dé thu hoi mét ldc nhiéu vung nhé hodc toan by ving Heap, ching ta thuc hién cac
budc sau day:

* Khai bdo mot bién con tr6 ct khong kiéu dé luu trit dja chi 6 nhé bat dau thu hoi (
tuc 1a danh dau vi trf dé sau nay thu hoi cac ving nhé tir vi tri nay).

* Panh du vi trf s& bat dau thu hdi boi thu tuc:

Mark(ct)

*Thu hoi vung nh¢ (tre 1a huy bo toan bg cdc bién dong da duoc cap phat trong viing

nhd ké tir khi danh dau)

Release(ct);

6.5 Cac vi du vé cip phat dong

Vidu 4.9

Vi du 4.9 thiét ké chuong trinh con Diachi nham théng béo kich thudc viing nhé Heap
ma hé thong cap cho Pascal, kich thudc cta khoi nhd 16n nhat c6 trong Heap va dia chi dinh
Heap trudc va sau khi cap phat dong.

Con tré khong kiéu bd (bt dau) dung dé ddnh dau vi tri bat dau cap phét ving nhé
cho céc bién dong ctl va ct2. Sau nay khi thu hoi ving nhé chuong trinh s€ bat dau thu hoi tu
day.

Program Quan_ly_Heap;
Uses crt;
Var bd:pointer;
ctl,ct2:string;
Procedure diachi;
Begin
writeln('Kich thuoc toan bo vung nho Heap: ' memavail);
writeln('Kich thuoc khoi lon nhat tren Heap: ',maxavail);
writeln('Dia chi bat dau vung Heap: ','$',seg(heaporg”),' : $',ofs(heaporg”));
writeln('Dia chi ket thuc vung Heap: ','$',seg(heapend”),": $',ofs(heapend”));
writeln('Dia chi dinh Heap: ','$',seg(heapptr’),' : §',ofs(heapptr’));
writeln;writeln;
end;
Begin
clrscr;

writeln('Trang thai ban dau cua Heap');
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diachi;

Mark(bd);

new(ctl);

ct1”:='aaaaaaaaaaaaaa’;

writeln;

writeln('Sau khi cap phat cho bien dong ct1”');
diachi;

New(ct2);

ct2™:='qqq’;

writeln('Sau khi cap phat cho bien dong ct2"');
diachi;

release(bd);

writeln('Sau khi thu hoi toan bo bien dong ');
diachi;

readln;

End.

Vi dy 4.10

Vi dy 4.10 minh hoa viéc dung con tr6 mang dé quan ly danh sach hoc sinh. Kiéu dir
liéu Nguoi bao gom céc truong Stt (sb thtr tu), Hoten (ho va tén), Gioi (gioi tinh), Tong (tong
dlem) Xeploai (xép loai). Con tro Dslop tré dén kiéu dit liéu ds, vi ds 12 mang ciia 100 phan
tir kiéu Nguoi nén dslop la con tr6 mang. Trong vi du chung ta chi hinh thanh nén mgt con
tré va con troé niy c6 thé tro toi 100 phan tir cia mang. Thil tuc xin cAp phét dong New(dslop)
s& tao nén mot bién dong kiéu mang, phan thir thir i cua bién dong nay s& 1a dslop”[i] va
chiing ta c¢6 thé hinh dung dslop”[i] chinh 12 ban ghi tht i trong mang ds. Vi du ciing néu 1én
céch thirc sir dung toan tir With ... Do trong cdc bai toan ¢ lién quan dén con tro.

Vi todn tor With ... Do chi ¢6 tdc dong d6i voi cic 7bién kiéu’ Record nén ching ta
khong thé dua vao trong With ... Do cdc con tro ma chi c6 the la cac bién dong.
Program con_tro_mang;
Uses crt;
Type nguoi=record
stt:byte;
Hoten:string[25];
Gioi:char;
tong:real;
xeploai:string[5];
end;
ds=array[1..100] of nguoi;
Var
dslop:~ds; i,n:byte;
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Begin

clrscr;

write('cho biet so hoc sinh can nhap: ');

ReadIn(n);

new(dslop);

For i:=1 ton do

with dslop”[i] do

Begin
writeln("So thu tu: ',i); stt:=i;
write('Nhap Ho ten: '); readln(hoten);
write('Nhap gioi T/G : '); readln(gioi);
write('Nhap tong diem: "); readIn(tong);
write('Nhap xep loai: '); readln(xeploai);
End;
writeln(' DANH SACH HOC SINH");
writeln('So TT : Ho va ten : Gioi : Tong diem : Xep loai ');
For i:=1ton do
With dslop”\[i] do

writeln(stt:3, hoten:15," ',gioi:4," ', Tong:5:2,' ', xeploai);
Readln;

End.

Thay vi sir dung con tr6 mang, ching ta st dung mang cac con tro. Trong vi du 4.11
Dslop la mang cua 100 con tro, cdc con tré nay tro toi kiéu dir liéu Nguoi. Bién khong kiéu
BD dung dé danh dau vi tri bat dau cap phat dong.

Thu tuc New(dslop[i]) trong vong lap For i:= 1 to n cho phép tao nén n bién dong
dslop[i]*, cdc bien dong nay dugc cap phat ving nhé trén Heap.

Vidu4.11

Program mang_con_tro;

uses crt;

Type nguoi=record
stt:byte;
Hoten:string[25];
Gioi:char;
tong:real;
xeploai:string[5];
end;

Var

bd:pointer;

Trirono Pai hoe Nono nohién 1 - Gido trinh I.dn trinh ndno can - 110



dslop:array[1..100] of “nguoi; i,n:byte;
Begin
clrscr;
write('cho biet so hoc sinh can nhap: ');
Readln(n);
mark(bd);
Fori:=1tondo
begin
new(dslopl[i]);
with dslop[i]* do
begin
writeln('So thu tu: ',i);stt:=i;
write('Nhap Ho ten: '); readIln(hoten);
write('Nhap gioi T/G : '); readln(gioi);
write('Nhap tong diem: '); readln(tong);
write('Nhap xep loai: '); readln(xeploai);
end; { with}
end; {For}
writeln('So TT : Ho va ten : Gioi : Tong diem : Xep loai ');
Fori:=1tondo
with dslop[i]* do
writeln(stt:3, hoten:15," ', gioi:4," ', Tong:5:2," ', xeploai);
Readln;
END.

7. Danh sach lién két va hang doi

Vi con tré kiéu mang da néu viéc ldp trinh tao danh sich cling nhu duyét danh sach
kha don gian, han ché ciia kiéu mang 12 phai khai bdo trude kich thuéc mang do d6 nhidu khi
dan t6i khong tiét kiém bo nhd. St dung bién dong chiing ta ¢ thé khic phuc duogc nhugc
diém nay bfmg céch can dén dau thi tao bién dong dén d6. S bién dong tao ra chi bi han ché
boi bo nhé trong (Ram) cua may PC ma cu thé 1a phu thudc vao kich thudc vung Heap.

Danh sdch dugc hiéu 12 mét tap hop hitu han cdc phan tir lién két v6i nhau, truong hop
téng quat nhat mdi phan tir 1a mot ban ghi. Diéu dic biét cuia mdi ban ghi trong danh sach 1a
ngoai céc trudng dit liéu, con mot truong dung dé lién két va trudng nay lai 1a mot con tro.
Con tré nay c¢6 nhiém vu tro vao dia chi ctia ban ghi ké tiép. Néu ban ghi hién thoi 1a ban ghi
cudi cling thi con tré s& tro vao Nil.

Nhu vy xudt phét tir ban ghi dau, lan theo dia chi luu & trudng con tré chidng ta cé
thé truy nhap vao ban ghi tiép theo, qua trinh s& tiép dién cho dén ban ghi cudi ciing.

Mot danh séch chua ¢6 phan tir nao dwoc goi 1a danh sach rdng. Viéc thém mot phan
tr vao danh sich (nghia la tao nén danh siach) cé thé roi vao mot trong ba kha nang:
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a. Phan tir moi duoc thém vao dau danh sach
b. Phan tir méi dugc noi vao cudi danh sach
c. Phan tr méi duoc chén vao mét vi tri xac dinh.

Truong hop a ching ta ¢6 danh sach lién két nguge (LIFO), con truong hop b chiing ta
c6 danh sich lién két thudn (FIFO) hay con goi 1a hang dgi QUEUE.

7.1 Danh sach lién két ngwge

La loai danh sdach ma trudng lién két ciia phan tir tao ra sau ludn tré vio phan tir tao ra
trude d6. Truong lién két ciia phan tir tao ra dau tién tré vao Nil. Didu nay dan téi viée khi két
xudt thoéng tin ra chiing ta phai bat dau tir phan tir tao ra cudi ciing vi chi ¢6 nhu vay chiing ta
moi biét dia chi cua phﬁn tu tao ra truge do. Néu cb tinh di tir phﬁn tir tao ra dau tién thi ching
ta khong thé biét phan tir tlep theo la phan tir nao. Lién két kleu nay goi 1a kiéu LIFO (Last In
- Firt Out) hay con goi 1a kiéu xép chong. Phan tir nhip vao cudi ciing s& dugc 1ay ra dau tién.
Danh sich tao ra theo kiéu nay duoc goi 1a danh sach lién két nguoc.

Gia thiét rang chiing ta can xdy dung mot danh sach hoc sinh voi céc truong dir liéu la
Mhs (mi hd s0), Hoten (Ho va tn), Diem (diém tong ket) truong lién Kkét léy tén la Tiep
(tiép tuc). Kiéu dir liu ban ghi voi cic truong néu trén lay tén 1a Nguoi. Dé tao ra danh sich
hoc sinh chiing ta can tao ra mot kiéu con tré DS tré vao kiéu dir liéu Nguoi va truong lién Kkét
Tiep trong ban ghi Nguoi s& tro vao kiéu dir liéu Ds.

Phén tir cudi Dit liéu
Trudng lién két
Cic phan tir Dit liéu —
trung gian Truong lién két
Phén tir dau Dit ligu
Truong lién Kkét — | Nil
Hinh 4.2
Type
Ds = “*nguoi;
Nguoi = Record
Mhs:byte;
Hoten: string[20];
Diem:real;
Tiep: Ds;
End;
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Chu y:

V6i cdch thirc ndi trén néu ching ta khai bdo kiéu ban ghi Nguoi trude khi khai bdo
kiéu con tro Ds thi s& bj 13i vi khi d6 con tro Tiep s€ tré vao mot kiéu dir liéu chua duoc dinh
nghia.

Sau khi khai bdo kiéu dit liéu can khai bdo bién con tré Dslop dé luu trit dit liéu nhap
vao va bién Ctcuoi (con tro cudi) dé tro vao phan tir cudi ciing.

Van dé 1a 1am thé nao dé con tr6 lién kéf[ Tiep ludn tré vao phdn tir tao ra trudc d6. Dé
lam viéc nay ching ta tao ra bién dong Dslop dé luu trit dit liéu. Cir mdi ban ghi can nhdp vao
thi tao ra mot bién dong Dslop moi. Dia chi cua bién dong Dslop luon dugc gan cho con tro
cudi Ctcuoi. Dudi dy 1a doan md phong chuong trinh tao danh séch lién két nguoc:

Ctcuoi:=nil; {khdoi tao danh sach}
Bit dau lap

New(dslop); {tao bién dong luu trir dit liéu nhap vao}

Nhap dit licu; {nhap di lic¢u cho phﬁn tlr thir i}

Tiep:=ctcuoi; {truong lién két ciia phan tir tht i tro vao dia chi

ctia con tro cudi ctcuoi }

Ctcuoi :=dslop; {hudng con tr6 cudi vao ban ghi hién thoi}

Két thic lap

Nhan xét:

* Vong lap thir 1:

- Tao bién dong Dslop sau d6 nhap dit lidu vao phan tir dau tién.

- Cu Iénh Tiep:= ctcuoi; s€ hudng con tro lién két Tiep cua ban ghi nay tré vao Nil vi
lic nay con trd cudi dang la Nil.

- Cau Iénh ctcuoi:=dslop; s& huéng con tré cudi dén phan tir thir nhat.

* Vong lap thiwr 2:

-Tao bién dong Dslop 1an thtr hai, nhap dit liéu cho phén tir thir hai. Cau 1¢nh Tiep:=
ctcuoi; s€ huong truong lién ket cua phan tu  thir hai dén phan phan tu thu nhat vi ldc nay
ctcuoi dang mang dia chi ciia phan tu thu nhat.

- Cau Iénh ctcuoi:=dslop; s& chuyén huéng con tré cudi sang phan tir thir hai.

. -Co thé dé dang Xuy ra rang néu vong lap thuc hién lan thtr ba thi con tr6 lién két cta
phan tir thtr ba s€ tré vao phan tir thi hai, con con tro cudi s€ trd vao phan tu tha ba...

Qud trinh s& ldp lai cho dén khi két thic.

Duoi day la Vf‘ du xay dung danh sach, chuong trinh con Hien_LIFO cho hién dit li¢u
Ién man hinh theo chiéu ngugc, phan tir nhap sau hién trudc.

Vidu 4.12
Program danh_sach_lien_ket_nguoc;
Uses crt;
Type ds="nguoi;
nguoi=record
Mhs:byte; Hoten:string[25]; Diem:real; Tiep:ds; End;
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Var
dslop, ctcuoi:ds; i,j:byte;
lam:char;

Procedure Hien_LIFO; {Thu tuc hien du lieu tu cuoi ve dau}

var ctl:ds;
Begin
clrscr;
writeln('Du lieu da nhap - Hien tu cuoi ve dau');
writeln;
ctl:=ctcuoi;
while ctl<>nil do
with ct1” do
Begin
Write(Mhs,' ', hoten);
for j:=1 to (20-length(hoten)) do write(' ');
writeln(diem:5:2);
ctl:=tiep;
end;
End;

Begin {Than chuong trinh chinh}

clrscr;

ctcuoi:=nil; 1:=0;

Repeat

New(dslop); 1:=i+1;

With dslop” do

Begin
writeln('Ma ho so so: ',i); mhs:=i;
write('Ho va ten: '); readln(hoten);
write('Diem  :'); ReadIn(diem);
tiep:=ctcuoi;
ctcuoi:=dslop;

writeln('Nhap tiep hay thoi? C/K"); lam:=readkeys;

writeln;
end;
Until lam in ['k','K'];
Hien_lifo;
Readln;
END.
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Trong vi du trén thay vi tru’orng Tiep cua phan tor hién th(n tro tryc tiép vao phan tur
dung trude chiing ta cho né trd vao "con tré cudi” rdi "con tré cudi” s& tro vao phan tir ké tiép.
M6 hinh m6 ta qud trinh nhap dir liéu nhu sau:

Phén tir cubi Dit liéu Con tro cudi
Tiép ] Con trd cudi
Cic phan tir Ditlidu e |
trung gian Tiep | Con tré cudi
Phén tir dau Dit lieu |
Tiép ——| Nil
Hinh 4.3

7.2 Hang doi Queue - Danh sich lién két thuian

Véi loai danh sich ma phﬁn’ tor nao nhap trudce thi duge l’ﬁy ra trudc ching ta goi la
danh sich lién két thudn, n6 ciing giong nhu hang dgi nguoi nao dén trude thi duge goi trudc.

Dé tao ra hang doi ngoai ctcuoi ching ta phai thém vao con tro dau (ctdau). Con tro

cudi ctcuoi ludn tré vao phan tir cudi cling, con con tro dau lai ludn tré vao phan tir dau cua
danh sach. Dudi day mo phong thuét toan chuong trinh xay dung Queue.

Ctdau:=nil; {khdi tao danh sach}
Bit dau lap
New(dslop); {tao bién dong luu trir At liéu }
Nhap dit licu; {nhép di liéu cho phﬁn thir thw 1, 1=1,2... }
Néu Ctdau = Nil thi ctdau :=dslop;
Con néu Ctdau <> Nil thi ctcuoi”.tiep := dslop;
Ctcuoi := dslop;
Ctcuoi”.tiep := Nil;
Két thic lap

Chuong trinh md phong trén cho ta két qua sau:
* Vong lip thi nhit:
- Nhép dit liéu cho phan tir thir nhat
- Ctdau trd vao phan tir thir nhét
- Ctcuoi tré vao phan tir thir nhat
- Truong lién két Tiep tro vao cudi danh sach (Nil), vi Ctcuoi dang tro vao phén tir
thtr nhat nén truong Tiep cua Ctcuoi cling chinh la truong Tiep ctia phan tur thir nhat.
* Vong lap tha hai
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- Nhap dit liéu cho phan tir thtr hai
- Vi ctdau dang tr6 vao phén thir thir nhat (ctdau<>Nil) nén chuyen huong truong Tiep

ctia ctcuoi dén phan tir thir hai. Vi Ctcuoi dang trd vao phdn tir thir nhat nén diéu nay ciing c6
nghia Ia truong Tiep ctia phan tir thir nhat trd vao phan tir thir hai (khong tro vao Nil nita).

- Xdc nhén lai ring ctcuoi tré vao phan tir thir hai (ctdau van tré vao phan tir thir
nhat).
- Trudng lién két Tiep tro vao cudi danh sich (Nil), vi Ctcuoi dang tro vao phén tir
thtr hai nén truong Tiep cua Ctcuoi ciing chinh la truong Tiep cua phan tir th hai.
* Vong lap tiép theo s& twong ty nhu vong 1ap thi hai
Dudi day 1a chuong trinh xdy dung hang doi, chuong trinh con Hien_FIFO cho hi¢n
di liéu 1én man hinh theo ding thir tw nhap vao.

Vidu 4.13
Program danh_sach_lien_ket_thuan;
Uses crt;
Type
ds= "nguoi;
nguoi=record
Mhs: Byte; Hoten:string[25]; Diem:real; tiep:ds;
End;
Var
dslop, ctdau, ctcuoi:ds; bd:pointer;
lam:char; i,j:byte;

Procedure Hien_FIFO; {Hien du lieu tu dau xuong cuoi}
Var ctl:ds;
Begin
Clrscr;
writeln('Du lieu da nhap - Hien tu dau xuong cuoi');
writeln;
ctl:=ctdau;
while ctl<>nil do
with ct1” do
Begin
Write(Mhs,' ',hoten);
for j:=1 to (20-length(hoten)) do write(' ');
writeln(diem:5:2);
ctl:=tiep;
End;
End;
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Begin {Than chuong trinh chinh}
clrscr;
mark(bd);
ctdau:=nil; 1:=0;
Repeat
New(dslop); {tao bién dong Dslop}
1:=i+1;
With dslop” do
Begin
Witeln('Ma ho so so: ',i); mhs:=i;
Write('Ho va ten: '); readln(hoten); {nhap di liéu}
Write('Diem  :'); Readln(diem);
if ctdau=nil then
ctdau:=dslop {ctdau trd vao phan tir thir 1 }
else
ctcuoi’.tiep:=dslop; {Luu trit dia chi ctia phan tir hién thoi - ké tir phan tir
thir hai vao trudng lién két Tiep cta Ctcuoi }
ctcuoi:=dslop; {ghi nhan lai con tro cudi, nghia 1a Tiep dang tro
vao phan tir hién thoi}
ctcuoi.tiep:=nil;  { trudng lién két Tiep ctia con trd cudi tré vao Nil
- ket thuc danh sach}
Writeln('Nhap tiep hay thoi? C/K '); lam:=readkey;
writeln;
End;
Until lam in ['k','’K'];
Hien_FiFO;
Release(bd);
End.

7.3 Chén thém phin tir vio danh sich

Viée dAu tién khi mudn chen thém phan tir vao danh sich la phai xdc dinh dugc chinh
xdc vi tri can chén, mudn vy danh sich phai c6 mot truong khod, mdi phan t trong danh
sdch s& tmg voi mot va chi mot gid tri cua trudong khod. Vi du cé thé lay truong so thur ty
(STT) hodc ma hd SOW(MHS)‘lam truong khod, khong thé dung truong Hoten dé 1am khod vi
trong danh sdch c6 thé cé nhiéu nguoi trung Hoten.

Qud trinh chén mot phén tir vao danh sich s& qua céc budc:

* Xac dinh vi tri chén

"* Tao mot bién dong (xem nhu médt con trdé nhap) va xin cép phat ving nhé cho bién
dong de luu dir liéu s€ chen vao danh sach.

* Chuyén truong Tiep ctia phan tir hién thoi dén phan tir bd xung

* Chuyén trudng Tiep cua phan tir bd xung dén phan tir trudc phan tir hién thoi.
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New(ctl); {tao phan tir nhdp dé tam luu dir liéu}

With ct1~ do Nhap dir liéu cho phan phan tir bd xung

dslop:=ctcuoi; {huéng con trd dén phin tir cudi ciing trong danh sach}

While (dslop<>nil) and (dslop”.mhs <> n) do

dslop:=dslop.tiep; {hudng con tré dén vi tri can chen)}

ctl”.tiep:=dslop™.tiep; {gdn truong lién két Tiep cuia phan tir hién thoi cho Tiep clia

ctl - nghia la chén ctl vao trudc phan tur hién thoi}
i dslop”.tiep:=ct1; {truong lién két Tiep cuia ban ghi hién thoi tré vao ctl - nghia Ia Iui

phan tr hién thoi ra sau ctl }

7.4 Xo4 mdt phan tir khéi danh sich

Quad trinh xod mdt phan tir trong danh sich khong phai 1a qué trinh lam rdng 6 nhé
chira phan tir ma don gian chi la chuyén huéng truong lién két khong tro vao phén tu d6 nira.
Néu chiing ta X0d nhiéu phan tir thi bo nho s& bi phan manh ra nhiéu doan ngat quang, trong
truong hop nay can bé tri lai cic 6 nhd dé mot dbi twong duoc bb tri trén mot s6 6 nhé lién
tuc (xem vi du 4.14).

Vidu 4.14
Program danh_sach_lien_ket_nguoc;
Uses crt;
Type
ds= "nguoi;
nguoi=record
Mhs:byte;
Hoten:string[25];
Diem:real;
tiep:ds;
End;
Var
dslop, ctcuoi:ds; i,j,n:byte;
lam:char;

Procedure Hien_LIFO; {Thu tuc hien du lieu tu cuoi ve dau}
var ctl:ds;
Begin
clrscr;
writeln('Du lieu da nhap - Hien tu cuoi ve dau');
writeln;
ctl:=ctcuoi;
while ctl<>nil do
with ct1” do
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Begin
Write(mhs,' ',hoten);
for j:=1 to (20-length(hoten)) do write(' ');
writeln(diem:5:2);
ctl:=tiep;
end;
Readln;
End;
{**************}
Procedure Chen;
Var n:byte; ctl:ds;
Begin
Clrscr;
writeln('Chen truoc ma ho so nao? '); Readln(n);
New(ctl);
With ct1” do
Begin
Writeln('Ma ho so so: ',n-1);
Write('Ho va ten: '); readin(hoten);
Write('Diem  :'); Readln(diem);
End;
dslop:=ctcuoi;
While (dslop<>nil) and (dslop”.mhs <> n) do dslop:=dslop”.tiep;
ctl”.tiep:=dslop”.tiep;
dslop”.tiep:=ctl;
End;
{***************}
Procedure Xoa;
Var n:byte; ctl:ds;
Begin
Write('Cho biet ma ho so can xoa '); readIn(n);
dslop:=ctcuoi;
While (dslop<>nil) and (dslop”.mhs<>n) do

Begin
ctl:=dslop;  dslop:=dslop”.tiep;
End;
If dslop=ctcuoi then ctcuoi:=dslop”.tiep
Else
ctl”.tiep:=dslop”.tiep;
End;
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Procedure Nhap;
Var lam:char;
Begin
clrscr;
ctcuoi:=nil;
Repeat
New(dslop); i:=i+1;
With dslop” do
Begin
Writeln('Ma ho so so: ',1); Mhs:=i;
Write('Ho va ten: '); readin(hoten);
Write('Diem  :'); Readln(diem);
tiep:=ctcuoi;
ctcuoi:=dslop;

Writeln('Nhap tiep hay thoi? C/K ); lam:=readkey;

writeln;

End;

Until lam in ['k','K'];
End;

Begin {Than chuong trinh chinh}
Repeat

clrscr;

Writeln('1: Nhap du lieu');
Writeln('2: Hien_lifo ');
Writeln('3: Chen them phan tu');
Writeln('4: Xoa phan tu ');

Write('Xin moi chon cong viec! Bam 99 de ket thuc '); readln(n);

Case n of

1:Nhap;

2:Hien_lifo;

3:Chen;

4:Xoa;

End;

Until n=99;
End.
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Vi du 4.15
Danh séch lién két thuan

Program danh_sach_lien_ket_thuan;
Uses crt;
Type
ds= "nguoi;
nguoi=record
mhs:byte;
Hoten:string[25];
Diem:real;
tiep:ds;
End;
Var
dslop, ctdau, ctcuoi:ds;
lam:char; i,j,n:byte;

Procedure Hien_FIFO; {Hien du lieu tu dau xuong cuoi}

var ctl:ds;
Begin
clrscr;
ctl:=ctdau;

writeln('Du lieu da nhap - Hien tu dau xuong cuoi');

writeln;

ctl:=ctdau;

while ctl<>nil do

with ct1” do

Begin
Write(mhs,' ',hoten);
for i:=1 to (20-length(hoten)) do write(' ');
writeln(diem:5:2);
ctl:=tiep;

end;

readln;

End;

{****************}
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Procedure Nhap;
Begin

clrscr;
ctdau:=nil; j:=0;

Repeat
New(dslop); j:=j+1;
With dslop” do
Begin

writeln('Ma ho so: ',j); mhs:=j;

write('Ho va ten: '); readln(hoten);

write('Diem  :'); ReadIn(diem);

if ctdau=nil then
ctdau:=dslop {ctdau tro vao phantu1 }
else
ctcuoi’.tiep:=dslop; {truong lien ket Tiep tro vao phan tu tiep theo }
ctcuoi:=dslop; {ghi nhan lai con tro cuoi nghia la Tiep dang tro

vao phan tu tiep theo}

ctcuoi™.tiep:=nil;  {truong lien ket tro vao Nil - ket thuc danh sach}
writeln('Nhap tiep hay thoi? C/K'); lam:=readkey;
writeln;

End;

Until lam in ['k','K'];

End;

{***************}

Procedure Chen;
Var n:byte; ctl:ds;
Begin
Clrscr;
writeln('Chen truoc ma ho so nao? '); Readln(n);
New(ctl);
with ct1” do
Begin
writeln('Ma ho so so: ',n-1);
write('"Ho va ten: '); readln(hoten);
write('Diem  :'); Readln(diem);
End;
dslop:=ctdau;
While (dslop<>nil) and (dslop”.mhs <> n) do dslop:=dslop”.tiep;
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ct1”.tiep:=dslop”.tiep;
dslop”.tiep:=ctl;
End;

{***************}

Procedure Xoa;
Var n:byte; ctl:ds;
Begin
write('Cho biet ma ho so can xoa '); readIn(n);
dslop:=ctdau;
while (dslop<>nil) and (dslop*.mhs<>n) do

Begin
ctl:=dslop;
dslop:=dslop”.tiep;
End;
If dslop=ctdau then ctdau:=dslop”.tiep
Else
ctl/.tiep:=dslop”.tiep;
End;
{**************}

Begin {Than chuong trinh}

Repeat
clrscr;
writeln('1: Nhap du lieu');
writeln('2: Hien_Fifo ');
writeln('3: Chen them phan tu');
writeln('4: Xoa phan tu ');
write('Xin moi chon cong viec! Bam 99 de ket thuc '); readln(n);
Case n of
1:Nhap;
2:Hien_Fifo;
3:Chen;
4:Xoa;
End;
Until n=99;

END.
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8. Cay nhj phan

Chiing ta da lam quen vd&i nhiéu kiéu dir liéu ¢6 cau tric nhu mang, t€p, ban ghi,
Dir liéu kiéu cay ciing 1a mot kiéu dir liéu c6 cau tric dugce xay dung trong Pascal.

8.1 Khai niém Cay (Tree)
Cady gom mét tdp hop hitu han cdc phan tir goi la niit (hay la dinh) va mét tép hop hitu

han cdc canh c6 hudng noi tung cap nit voi nhau. Trong cdy ¢6 mot niit dac biét goi la Goc,
gitta cdc niit co mot quan hé phan cdp goi la quan hé cha con.

Hinh 4.4

* Nut dugce goi la Gdc khi tir nit d6 chi c¢6 céc canh c¢6 hudng di khoi nat.

* S nidt con ctuia mot nit nao dé goi la b;flC tu do (Degree) hay con goi ]él cép cua nut
d6. Trong hinh v€ trén niit A va C ¢6 bac tu do bang 2, con nit D c6 bac ty do bang 3.

* Niit c6 cAp bang 0 (tirc 1a khong c6 nit con) goi 12 niit 14, niit phan bo gitta gdc va 14
12 nidt nhanh.

* Mtrc cia mot nit 1a mot s6 xdc dinh yi tri cua nut trong cay. Gdc ctia mot cay dugc
coi la & muc 1, mic cua mét nit con nao d6 bang muc cua nit cha cong voi 1.

* Chiéu cao ciia cAy bang s6 mirc 16n nhit cua nit c6 trén ciy.

Hinh vé bén thé hién ‘mét cdy, nut A la géc cdy, cac nat B, F, G, H, E Ia nut 14, con
cdc nut C, D la ndt nhanh, chi€u cao cua cay 1a bang 4 vi cic nut F, G, H ¢6 muc 1a 4.

Cay nhi phan Ia truong hop déc biét cua cay ma bac ty do cua mdi niit 16n nhat 12 bang
hai, néi cach khac moi nut cha chi c6 nhiéu nhat Ia hai nut con.

Néu chiing ta xiy dung céc cAy ma mdi nit cha ¢6 10 hodc 16 niit con thi ta s& c6 ciy
thap phan hodc cay thap luc phan.

2. Cay nhi phan

Nhu dd néu, ciy nhi phan Ia loai cAy dic biét ma mdi nit cha chi c6 nhiéu nhat 1a 2
nidt con, cdc nat con nay duoc goi la con bén trai (CBT) va con bén phai (CBP). M6 hinh cay
dugc vé tir trén xubng, gdc ¢ trén ciing, 14 & dudi. Dir liéu trong mdi niit ¢6 thé 1a sé hodc ky
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tu va viéc luu trir dit liéu dugc quy dinh nhu sau: Néu dir liéu trong nit con 1én hon dir liéu
trong ntit cha thi luu vao con bén phai, ngugc lai luu vao con bén tréi.

Tuy thudc vao dir liéu luu trit tai cdc ndt ching ta c¢6 thé c6 mot trong ba dang ciy sau
day:

a. Cay tw nhién

Cay ty nhién 12 loai cAy ma cip ciia cdc nit nim trong mién (0..2)

b. Cdy déi ximg
Cay dbi xtmg 12 loai cAy ma cip cua tit ca cdc nit déu bang 2.

c. Cay mot phia hay con goi la cdy moc léch

Cay mot phia 1a loai cAy ma cip ciia tat ca cdc nit déu bang 1.
Hinh 4.5 dudi day mo ta cac loai cay da néu:

AN /"

©)
No d
a. Cay léch phai b. Cay léch trai

/N
/%‘C@ \©
®/ ?‘@

d. Cay tu nhién

e. Cay d6i xtng

Hinh 4.5
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Cay duoc ve theo chiéu tir trén xudng dudi v6i nit gbe & trén va nit 14 & dudi. Mot
nit ma tr d6 cé the truy nhap dén cac nit khac thi duoc goi la ntt cha cta cac nut do, con céc
nit dugc truy nhap goi la niit con.

Cay nhi phan c6 thé cai dat bang cdch ding céc cdu tric lién két da néu trén. Dir ligu
trén mot nit dugc luu trilr bang ban ghi, tai moi nit ¢6 hai con tro, CTT va CTP. CTT dung dé
tro dén con bén trdi va CTP dung dé chi dén con bén phai. Vi du dudi day néu céch cai dat
cdy nhi phan, dir li¢u tai moi nat la mot ky tu ciia bang ma ASCII. Can chi y rang theo quy
udc thi cac ky tu cé thu tu la:

a<b<c<...<zva A<B<C<...<Z
Type
ct="Kytu;
Kytu = record

Nut : char;

Ctt,Ctp : ct;

end;
Var chucai : char; tim : boolean;

goc, ctl : ct; batdau : pointer;

Vi du trén di khai bdo kiéu dit liéu con tro dit tén 1a Kytu, day la kiéu ban ghi v&i muc
dich luu trir mot ky tu cia bang ma, con tré CT dung dé trd vao kiéu dir li¢u Kytu. Bén trong
kieu Kytu c6 cic con tro Ctt va Ctp dung dé tro vao céc nut biéu dieén con bén trdi va con bén
phai cua nt cha.

,yTT | Dilicu | CTP\\|
Con bén trai Con bén phai

Nhur vy cdy nhi phan trong hinh 4.5e ¢6 thé dugc biéu dién nhur 1a ciy lién két cua
cdc ban ghi dudi day
Nt gbe I

Hinh 4.6
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Trong hinh 4.6 cdc nit chura cac gia tri 3, 5, 7, 9 1a nut 14, ching khong ¢6 con bén trai
hodc con bén phai. Céc con tr6 trai CTT va con trd phai CTP ctia chling déu tré vao Nil

Mot nit cha c¢6 thé c6 mot hodc hai cdy con va bai todn xtr Iy cay nhi phén la tham mot
niit, xir 1y dit liéu tai nit d6 rdi chuyén sang tham nit khdc. Van dé phic tap 1a & chd mdi nit
déu c6 hai con tro do vay khi di chuyén sang niit khdc ching ta chon huéng di nao, khong
nhiing thé khi dén mot nit chiing ta xtr 1y dit liéu trudc rdi méi di thim céc niit con hay thim
nit con trude rdi xir 1y dit lidu tai nit cha sau? Tuy thudc vao cich thic tham va xir 1y chiing
ta s& c6 cac két qua khac nhau.

Duo¢i day 1a mot vi du minh hoa.

@/@*\9/ \@

Chiing ta goi thao tdc quét mot cdy nhi phan la viéc tham mai it diing mot lan, khong
s6t mot niit ndo va thong tin tai méi niit dwoe xir Iy ciing chi mét lan.

Gia str voi cay nhi phan trén hinh 4.7, chiing ta thuc hién qua trinh quét nhu sau:
1. Tham nit gbc va xir Iy dit liéu, cu thé 12 hién gid tri ¢ tai nit

2. Quét cay con bén trai

3. Quét cay con bén phai

Véi trinh ty nay Kkét quanhan dugcséla 6 4 3 58 79

Dé tong quat chiing ta ky hiéu cic budc cua tién trinh quét cdy nhu sau:
G: xt ly dir liéu tai nat (tac la géc cua cic cay me hodc cay con)

T: quét cay con bén trai

P: quét cdy con bén phai

Nhu vay c6 tit ca 6 cich quét khac nhau:

TGP; GTP; TPG; GPT; PGT; PTG

C6 thé nhan thay rang ddi véi viéc quét mot ciy diéu quan trong khong phai 1a xtr 1y dix
liéu tai cdc ndt ma la viéc xu 1y éy duoc thyuc hién khi nao. Trén cling mot ciy véi mdi trinh ty
thyc hién chiing ta nhan dugc mot két qua va cac két qua nay 1a khong gidng nhau.

Trong 6 cich trén, ba cach du (ciy con bén trai duoc quét trude ciy con bén phai) 1a ba
céch duge quan tim nhiéu hon ca. Can ctr vao thoi diém xu 1y dit lidu tai nit (bude G), ching
ta dat cho ba cach quét nay cac tén nhu sau:
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TGP: quét trung tam (Inorder)
GTP: quét trude (Preorder)
TPG: quét sau (Postorder)

V6i cy hinh 4.7 néu xir dung céch quét TGP chiing ta c6 két qua nhu sau:
3456789

So di c6 ket qua nhu trén 1a vi ching ta da quét theo nguyén tac quét cdy con bén trai,
xu ly dit licu o goc r0i sau d6 quét cAy con bén phai. Vi sb 6 nam ¢ gbe nén n6 chua dugc xu
ly ma phai chuyén sang cdy bén trai. V6i cdy con bén tréi, s0 4 nam & gbc nén lai phai theo
nguyén tic TGP nghia la sang bén trai tlep S6 3 nam ¢ nit 14 nén khong con di dau nira két
qua 1a dau ra tac6 so 3. Quay vé G ta c6 s6 4 sau d6 sang phai ta c6 s6 5. Xong ciy con bén
trdi ta quay vé G va c6 s 6, tiép tuc voi cdy con bén pha1 ta c6 két qua da néu.

Cich quét TGP sé& cho ta két qua 1a mot day sip xép theo chidu ting dan, diéu nay
khong nhitng ding véi s6 ma cling diing voi cay nhi phan chtra cic ky tu tai moi nut, ching ta
s€ nghién ctru k¥ dic€u nay qua vi du 4.16.

Khi xdy dung cdy nhi phén, dit liéu tai nit gdc mang mot y nghia quan trong, né s&
quyét dinh dir liéu nhap tiép theo s€ ndm ¢ cdy con bén trai hay ciy con bén phai.

Gid st véi mot tapcac ky tw: P, M, U, B, O, Q, T, V, Y néu ching ta tao cay bﬁng cach
dat ky tu P vao nit goc va nhap theo tha tu trén thi cay sé c6 dang hinh 4. 8

P
/N /\
B O
N

AN

Y
Hinh 4.8

Con néu ching ta dat U vao gé)c va nhap dir licu theo tha tv U, T, V, O, M, Q, Y, B, P
thi cay s€ c6 dang nhu trong hinh 4.9

~ U\
/ T V\
/ \ Y
B P
Hinh 4.9
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Vidu 4.16
Program Caynhiphan;
Uses crt;
Type
ct="kytu;
kytu = record
Nut:char;
ctt,ctp:ct;
end;
Var chucai:char; goc:ct; i,j:byte;
Ac:array[1..100] of char;
ch:char;

Procedure Taocay (Var tg: ct);
{Chuong trinh con kiem tra xem ky tu dua vao da co trong cay chua
neu chua thi chen vao}
Begin
If tg=nil then
Begin
New(tg);
With tg” do
Begin
Nut:= chucai;
ctt:=nil; ctp:=nil;
End;
End
Else
With tg” do
Begin
if chucai<nut then taocay(ctt)
else
if chucai>nut then taocay(ctp)
else
Begin
textcolor(red);
Writeln('Ky tu ',chucai,' da co trong cay-Hay nhap tiep');
end;
End;
End;
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Procedure quet_trung_tam(contro:ct);
Begin
if contro<>nil then
Begin
quet_trung_tam(contro”.ctt);
write(contro”.nut,' ");
quet_trung_tam(contro”.ctp);
end;
End;

Procedure quet_truoc(contro:ct);
Begin
if contro<>nil then
Begin
write(contro”.nut,' ");
quet_truoc(contro”.ctt);
quet_truoc(contro”.ctp);
end;
End;

Procedure quet_sau(contro:ct);
Begin
if contro<>nil then
Begin
quet_sau(contro”.ctt);
quet_sau(contro”.ctp);
write(contro”.nut," ");
end;
End;

BEGIN
Clrscr;
writeln("Xay dung cay nhi phan cac ky tu');
goc:=nil; i:=1; taocay(goc);

Repeat
textcolor(14);
write('Nhap ky tu vao nut - Bam so 9 de dung ');
readln(chucai); chucai:=upcase(chucai);
if (ord(chucai)>=65) and (ord(chucai)<=90) then
Begin
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taocay(goc);
a[i]:=chucai;
1:=i+1;
end;
Until (Ord(chucai)<65) or (ord(chucai)>90);
writeln;
textcolor(14);
writeln('Du lieu nhap ban dau');
for j:=1 to i do write(a[j]," ");

writeln;

writeln('Du lieu hien theo cach quet Trung tam TGP")

quet_trung_tam(goc);
writeln;

writeln('Du lieu hien theo cach quet Truoc GTP');

quet_truoc(goc);

writeln;

writeln('Du lieu hien theo cach quet Sau TPG');

quet_sau(goc);
readln;
END.

Chuong trinh con Taocay trong vi du 4.6 tao nén mot cay nhi phan ma dit liu tai cic
niit 12 céc ky tu ciia bang ma ASCII, khi bAm mét phim bat ky trén ban phim khong phai 1a
mot trong cdc chir cdi chwong trinh tao cdy s& két thic. Céc chwong trinh con
Quet_trung_tam, Quet_truoc, Quet_sau thuc hién viéc quét cy theo céic trinh ty TGP, GTP,

TPG.

Néu chiing ta nhap vao diy ky tw U, T, V, O, M, Q, Y, V, U thi chuong trinh s& cho

két qua:
Du lieu nhap ban dau:
UTVOMOQYVU

Du lieu hien theo cach quet Trung tam TGP
BMOPQTUWVY

Du lieu hien theo cach quet Truoc GTP
UTOMBOQPVY

Du lieu hien theo cach quet Sau TPG
BMPQOTYVU
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Bai tap ung dung chwong 4

1. Lap chuong trinh nhép vao mang A n s6 thuc, n nhap tir ban phim. Nhéap vao chudi
S tdi da 30 ky tu. St dung phwong phdp cap phat dong cho cdc a6i tuong A, S. Cho hién lén
man hinh cich thirc b tri bd nhd ma hé thong danh cho mang A va chudi S.

2. St dyng con tr6 mang va mang con tro dé quan ly sach trong thu vién, gia thiét rang
mdi cudn sich gom céc thong tin: Tén sdch, tén tic gia, sd trang, gid tién. Vi cling mot s6
sdch, bd nhd ma hé théng sir dung cho con tré mang va mang con tré ¢6 bang nhau khong?

3. S6 lidu tuyén sinh bao gdm:

SBD, Ho va tén, phong thi, diém thi.

St dung bién dong nhap vao mot so thi sinh, cho hién danh sach thi sinh theo hai cach:
hién theo thtr ty nhép vao va hién tir cudi 1€n dau.

4. Tén nguoi Viét 1a mot chudi dai nhét 1a 7 ky tu. Nhap vao bd nhd n tén, st dung
mdt trong cic cach quét ciy dé hi¢n tén theo thur tu tang dan.

5. Tao cdy nhi phan ma mdi ndt chira mot sd thuc. Quét cdy theo trinh ty GTP, TGP,
TPG. Tai mdi nit yéu ciu xir 1y dit liéu 1 : hién gid tri tng cdc s trong nit cha va nit con.

6. Day s ay ay, ..., a, 1a cic sb thuc. Lap chuong trinh dua day sO trén vao cay nhi

phan. Thiét ké 6 chuong trlnh con tuong g véi 6 cach quét cay, yéu cau xur 1y tai moi nut la
hién tri tuyét ddi ctia s6 trong nut.
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Chuong 5

Giai thuat dé quy

Noi dung cuia chuong nay dé cap dén nhitng bai toan c6 tinh dé quy. Khong phai bai
todn nao ciing c6 tinh d¢ quy va khong phai céc bai toan c6 tinh d¢ quy thi déu phai giai bang
giai thuat d¢é quy. Cac van dé can quan tam trong chuong nay:

» Bai todn c6 tinh d¢ quy khong
> C6 can diing giai thuat dé quy khong
» D¢ quy c6 mang lai hiéu qua hon cac phuong phép thong thuong hay khong
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1. Khai niém dé quy

~ Trong than mot chuong trinh con ¢6 thé dwa 10 goi téi chinh chwong trinh con dé, tinh
chat nay dugc goi la tinh "D¢ qui cia chuong trinh con".
Trong toan hoc khai niém giai thtra dugc dinh nghia nhu sau:
0!'=1
Néun >0 thi n! = [¥2%3*_#n
Tir dinh nghia trén dé dang thdy rang
n! = n*(n-1)!
(n-1)! = (n-1)*(n-2)!

I1=1*0! =1

Céch thirc 1ap luan nhur trén dua ching ta t&i mot nhan xét tong quat 1a: 10i giai ciia bai
toan A c6 thé duoc thuc hién boi 101 giai cua bai toan A' ¢6 dang giong nhu A. That vay, viéc
tinh n! c6 thé dugc thuc hién boi viéc tinh (n-1)!.

Diéu quan trong dé bai todn c6 10i giai 1a tuy A' gidng nhu A song thuc chat A' phai
nho hon A va qua trinh "thu nho" phai cé diém dirng. Trong bai todn tinh giai thira tir cho can
tinh giai thtra cuia n ching ta di tinh giai thura cta (n-1), dé tinh giai thira ctia (n-1) ching ta di
tinh giai thura ctia (n-2)... két thic 1a giai thtra cta 0.

Mot d6i tuong duge goi 1a dé quy néu né duoc dinh nghia dudi dang ctia chinh né.

Giai thuat ctia bai todn A dugc goi 1a dé quy néu né dan téi viéc giai bai todn A’ gidng
nhu A nhung nhé hon A va qua trinh phai c¢6 diém dung.

Xét bai todn tinh giai thura voin=>5:

51 =5%41 O nh¢ cudi 1'=1
41 = 4%3) 2! =2%1!
31 = 3%)| 31 =3%21
' ' 41 = 4%31
21 =2%1| - -
O nh¢ dau 5! = 5%4)
=1
Hinh 5.1

Nhu vay khi biét 1! thi tinh dugc 2!, biét 2! Thi tinh duogc 31,..

Bang cach sir dung bo nhé ngan xep theo nguyén tic LIFO ( Last In - First Out) (Hinh
1.3) nhitng gi guri vao cudi cung thi dugc lay ra trudc tién. Béc 6 nh¢6 trén dinh taco 1! =1 va
16 ra 6 tiép theo 2! = 2*1!. Vi 1! da biét nén tinh du’orc 2! =2, béc tiép 6 nhd phia dudi ta c6
31 =3*2!, vi 2! da biét nén 3! = 3*2 = 6 qua trinh tiép tuc cho dén khi béc 6 nhd dudi cling va
ching ta nhan dugc 5! = 120. Du¢i day la chuong trinh tinh giai thura
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Vidu5.1:

Program Giaithua;

Uses crt;

Var n: integer;

Function GT(m: integr): integer; (* Ham GT tinh giai thtra cia n*)
Begin

if m=0 then GT:=1 else GT:= m*GT(m-1); (*Goi d¢ qui cua GT *)
End;

Begin

Clrscr;

write ('Tinh giai thua cua n ="); Readln (n) (*Poc gia tri n*)
write('Gia thua cua ',n, ' = ',GT(n)); (* Viét gia tri ham GT *)
Repeat until keypressed;

End.

Vi du 5.1 ¢6 mot s6 diéu dang luu ¥ sau day:

1. Ham GT dugc xay dung dé tinh giai thira v6i tham §6 hinh thirc m, kiéu ctia m 1a kiéu
Integer. Gid tri m sau nay s€ dugc thay thé bang tham so thuc n qua 161 goi GT(n) trong
chuong trinh me.

2. Khi dinh nghia kiéu cua GT la Integer thi gia trj cua n chi dugc chon nho hon 8 vi 8!
= 40320 vuot qud gia tri cuc dgi cua Integer (32767). Bé c6 '[Elé tinh giai thl‘l'a, véi n>=8 ta phai
dinh nghia fuqctiqn GT co kiép Longint hodc Real. V6i ki€u Real 1énh viét gia tri cia giai
thtra phai 1a viét s6 thuc voi phan 1€ bang 0, vi du:

Write (GT(n):12:0);

3. Sur dyng thuat todn d¢ quy ddng nghia v6i viéc phai xdy dung chuong trinh con, vi
vay néu str dung céc vong 1ap c6 thé giai duoc bai todn thi nén diing vong lap. Tru trudong hop
bat budc phai giai bai todn khong c6 tinh 13p hodc bai toan c6 kha ning truy hoi.

Véi bai todn tinh giai thira c6 thé dung vong lap va chiing ta thiy chuong trinh s& don
gian hon nhi€u so vai cach dung tinh d¢ quy:

Vidu 5.2

Program Tinh_GT;

Uses crt;

Var i,n:byte; gt:longint;

Begin

Clrscr;

Write(' Nhap gia tri n '); Readln(n);
if (n=0) or (n=1) then gt:=1;

if n>1then gt:=1;

For i:= 1 to n do gt:=gt*i;
Writeln('Giai thua cua ',n,' =",gt);
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Readln;
End.

Vi du 5.3: Lap chuong trinh tim wéc sé chung 16n nhat cta hai sé nguyén n, m.
U'dc s6 chung 16n nhat cta hai s6 n va m tinh theo cong thc :

nnéum=0
USC(n,m) :|:

USC(m, n mod m ) néum <> 0

Vidun=4, m=8
USC(4,8) = USC(8, 4) =USC(4,0) =4
Chuong trinh dugc xay dung nhu sau:

Program timUSC ;
Uses crt;
Var n,m:word; Lam: Char;
FUNCTION USC(a,b:word): word;
Begin
If b=0 then USC :=a Else USC := USC(b,a mod b);
End;
BEGIN
Repeat
Clrscr;
Write(" Hay cho hai so "n" va "m" can tim uoc so chung ');
Readln(n,m);
Writeln(" Uoc so chung lon nhat cua ',n,' va')m, 'la ',USC(n,m):5);
Writeln;
Write("Tim tiep hay thoi ? C/K"); read(lam);
Until Upcase(lam)="K';
END.

Bai todn kinh dién tmg dung giai thuat dé quy la bai toan Thap Hanoi. Noi dung bai
todn nhu sau:

C6 n chiéc dia tron duong kinh khéc nhau, cdc dia ¢6 16 & giita. Nguoi ta xép 1ong cic
dia nay vao mot coc theo thur tu trén nho dudi to. Yéu cau phai xép cac dia nay sang coc mdi
theo nguyén tac:

1. Mbi 1an chi duoc chuyén 1 dia

2. Khong duoc dé xay ra tinh trang dia to & trén, dia nho & dudi dit 1a tam thoi
3. Buoc phép dung mot coc trung gian

Trirono Pai hoe Nono nohién 1 - Gido trinh I.dn trinh ndno can - 136



Gia sur coc dﬁl} tién la coc A, coc trung gian la B va coc can xép dia sang la coc C.
Chiing ta s€ xét mot s truong hop don gian dé tim quy luédt (Hinh 5.2)

*n =1:coc A chi cé mot dia

Chuyén dia tlr coc A sang coc C

Két thiic

A B C
Hinh 5.2

*n=2:coc Aco2dia (Hinh 5.3)
Chuyén dia trén sang B

Chuyén dia duéi sang C

Chuyén dia tir B sang C

Két thiic

Hinh 5.3

*n=3:coc Aco3dia

V6i trudng hop 3 dia néu chiing ta coi 2 dia trén 12 mot dia thi bai todn quy vé truong
hop n =2, khi d6 10i giai s€ l1a: (Hinh 5.4)

Chuyén 2 dia trén sang B

Chuyén dia dudi ciing sang C

Chuyén 2 dia tir B sang C

Két thic
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Hinh 5.4

Viéc chuyén 2 dia tir A sang B chting ta d4 c6 10i giai ( truong hgpn=2)
Tém lai véi bai toan n dia chiing ta ¢ 10 giai tong quat 1a:

- Chuyén n-1 dia trén ciing tir A sang B
- Chuyén dia dudi ciing tir A sang C

- Chuyén n-1 dia tir B sang C

- Két thiic

Viéc chuyén n-1 dia tir A sang B lai dan tdi bai toan gidong nhu chuyén n dia, song sd
luong dia da giam di 1, nghia la:

- Chuyén n-2 dia tir A sang B

- Chuyén dia thir n-1 tir A sang C

- Chuyén n-2 dia tir B sang C

- Két thiic

Qua trinh s€ d§,m téi dc trén coc A chi con dia th{r n trén coc B ¢6 n-1 dia va trén coc C
khong c6 dia nao, dén ddy ta chuyén dia thir n tir A sang C. Bai todn s€ duoc thu nho lai voi
viéc chuyén n-2 dia tir B sang A.

S6 1an thyc hién cdc budc chuyén véin =3 dugc cho trong bang 5.1, 6 day ching ta da
quy udc dia trén cung la dia so 1, dia gitra la dia s6 2 va dia dudi cung la dia s 3. Day sb
trong cdc coc ludn ludn sip xép theo chidu ting dan ching to rang dia nho ludn & trén, dia to
ludén ¢ dudi.
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Bang 5.1

Buwoc y nghia Coc A CocB Coc C
0 1,2,3
1 Chuyén hai dia trén cung tu A | 2,3 1
2 sang B 3 2 1
3 3 1,2
4 Chuyén dia s6 3 tir A sang C 1,2 3
5 Chuyén 2 dia tir B sang C 1 2 3
6 1 2,3
7 1,2,3

Céc vi dy trén cho thiy s6 1an chuyén ting rt nhanh khi sé dia tang tuyén tinh, véi n=
1 s6 lan chuyén la 1, véi n = 2 s0 1an chuyén 1a 3, véi n = 3 s0 lan chuyén 1a 7.

Bang 5.2
Bwéc | y nghia Coc A CocB Coc C
0 1,2,3,4
1 2,3,4 1
2 34 1 2
3 Chuyén 3 dia trén cling tir coc | 3,4 1,2
4 A sang coc trung gian B 4 3 1.2
5 1,4 3 2
6 1,4 2,3
7 4 1,2,3
8 Chuyén dia 4 tir A sang C 1,2,3 4
9 2,3 1,4
10 Chuyén 2 dia trén ciing tir B | 2 3 1,4
11 |sangA 1,2 3 4
12 Chuyén dia 3 tir B sang C 1,2 3,4
13 Chuyén 2 dia 1 va 2 tr A |2 1 34
14 |sangC 1 2,34
15 1,2,3,4

C6 thé d& dang tim ra cong thirc truy hdi dé tinh s6 1an chuyén dia

Néu s6 dia 1a n thi s6 1an chuyén 1a 2" - 1

Vi n = 4 s lan chuyén s& 1a 15 (bang 5.2).

Né}l t‘rén coc ¢o 32 dia th1 sb 1an ghuyén da la hon 4 ty, con néu sb QTa la 64 theo nhu
bai todn c0 vé thap Hanoi thi s0 1an chuyén s€ 1a: 36893488147000000000 1an
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Gia st chiing ta cho rang mdi lan chuyén mot dia hét 1 gidy thi dé chuyén hét sb dia
noéi trén tr coc A sang coc C chiing ta can 1 169 884 834 700 ndm. Day la khoang thoi gian
ma ban than hé mait trdi va dai ngan ha cling khé c6 thé ton tai.

2. Thiét ké giai thuit dé quy - Khir dé quy

V&i mot bai todn todn bat ky, dé xem né c6 tinh dé quy hay khong ching ta phai tra
101 dugc cac cau hdi sau day:

2.1 Bai todn da cho c6 thé dugc dinh nghia duéi mot dang gidng hét nhu né nhung c6
kich thude nhé hon hay khong?

2.2 Qud trinh thu nho bai todn c6 dan téi mot diém ding nao d6 hay khong? Néi cich
khac bai todn thu nho cé dan téi mot truong hop dac biét ma ta goi la truong hop xuy bién
nghia la biét 101 giai hay khong?

V6i bai todn giai thira truong hop xuy bién 12 0! = 1

V6i bai toan Thap Hanoi trudng hop xuy bién 12 khi chi ¢6 1 dia trén coc A.

2.3 Khi xir dung tinh d& quy mdi 1an thu nhoé bai todn kich thudc bai toan giam di nhu
thé nao?

Céc vi du vé d¢é quy c6 thé xem trong nhiéu tai liéu vé 1ap trinh, van dé chiing ta quan
tam ¢ day 1a khi mot bai todn c6 thé giai quyéet bang ca dé quy va cich thong thuong thi nén
dung cdch nao?

Vi bai todn tinh giai thira st dung vong lap For... viéc 1ap trinh rat don gian, con
dung d¢ quy sé& phtrc tap hon. Vi bai todn tim udc sO chung 16n nhat rd rang 1a cach dung dé
quy s€ don gian hon cic cach khic. Véi bai toan Thap Hanoi néu khong dung dé quy chiing ta
khé ma tim ra mdt thudt gidi nao trong sdng hon. N6i nhu vay cling c¢6 nghia la khong ¢ mot
chuan myc nao chung cho moi bai todn. Kinh nghiém cua céc nha l1ap trinh da chi ra rang néu
mot bai todn vira c6 thé gidi bang d¢ quy, vura c6 thé gidi bang phuong phép 1dp thong thuong
thi nén tranh dung dé¢ quy.

Mt bai todn c6 thé thay thé gidi thudt dé quy bang cdc gidi thugt khéng tw goi dén
chiing thi goi la khir dé quy.

Vi du véi bai todn tinh giai thira chiing ta hoan toan c6 thé giai bang cach ding vong
lap For . Bai todn trong truong hop nay don gian hon ca vé thuat todn lan ky thuat 1ap trinh.

3. Hiéu lwc cua bai toan dé quy

Nhu d néu dé quy 12 mot trong cic cong cu dé lap trinh giai cdc bai todn. Can khang
dinh rang dé quy chi dugc ding cho mot s6 bai todn ma chiing ta tim dugc giai thuat dé quy.
Tro lai vi du 4.16 vé xdy dung cdy nhi phan. Néu cdy ma mdi nit cha c¢6 nhiéu nhét hai nit
con nhung khong quy dinh rd con bén trdi va con bén phai b tri thé nio thi chiing ta khong
thé diing dugc tinh dé quy. Trong truong hop quy dinh rd gid tri & con bén tri luén nhé hon
gid tri ¢ nit cha con & con bén phai la 16n hon niit cha thi chiing ta thdy viéc khao sit mot cdy
nhi phan tong quit c6 thé xuy vé viéc khao sdt riéng timg ciy con bén trai va cdy con bén
phai. Chuong trinh con Taocay trong vi du 4.16 da sir dung tinh dé quy dé bd xung dit liéu
vao cdc nit, v6i cich viét nay chuong trinh Taocay khong don gian hon cédch viét ding vong
I1ap. Tuy nhién khi duyét cay voi cic chuong trinh con Quet_trung_tam, Quet_truoc, Quet_sau
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thi tinh dé quy da 1am cho chuong trinh tré nén trong sang va rat d& hinh dung la ciy dugc
quét nhu thé nao.

Tinh dé quy v& mot khia canh nao d6 c6 thé xem nhu tinh quy nap toén hoc, tuy nhién
can phén biét réng dé quy duoc thuc hién Ia nho cic by nhd kiéu LIFO hodc FIFO con quy
nap toan hoc thuéan tuy chi 1a ly thuyét. Viéc st dung quy nap todn hoc dé chimg minh tinh
ding dén cua giai thuat dé quy da duoc mot vai tic gia thyc hién, diéu nay chi chimg minh
tinh ding dan cua giai thuat dé quy chtr khong cho biét giai thuat a ay hiéu qua nhu thé nao.
Van dé 1a nguoi 1ap trinh phai ty xdc dinh xem thuat giai nao tiéu ton it cong stic ctia nguoi
1ap trinh va tai nguyén trong mdy nhat.

Trirono Pai hoe Nono nohién 1 - Gido trinh I.dn trinh ndno can - 141



Bai tap chwong 5

1. Day s6 Fibonaci aj, ay, .... a, dugc dinh nghia nhu sau:
ai=ay = 1
a=a + a

ap =ap] + ap2

Lap chuong trinh v&i viée 4p dung tinh dé quy dé xay dung diy sb Fibonaci, gid tri n
nhap tir ban phim.

2. Lap chuong trinh giéi bai todn Thap Hanoi
3. Ham F(x,y) duoc dinh nghia nhu sau:

y+1 néux=0
F(x,y) = <F(x-11) néuy =0

F(x=LF(x,y=1) vé¢icic truong hop con lai

Lap chuong trinh c6 ding dé quy dé tinh ham F véi gid tri x,y nhap tir ban phim.

4. S 1a mot chudi ky tu ¢6 do dai toi da 1a 255. Lap chuong trinh nhap S tir ban phim
sau d6 in ra chudi ngugc ciia chudi ban dau. Chuong trinh ¢6 ding dé quy

Vi du: S = ‘Chuc mung ngay 8/3’

Inra ‘3/8 yagn gnum cuhC’

5. Cho day s0 aj, a, ..... , a, . Goi s6 hodn vi ctia ddy s 1a k.
Lap mdt chuong trinh hién 1én s6 hodn vi cia day s6 va gia tri cu thé cua tung hodn vi
Vidu:diysd 1 3 2
Inra: S6hodnvi=6
Gidtricuthé 123; 132 213 231; 312 321
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Chuong 6

>4

Do hoa

D6 hoa trong Pascal khong phai la cong cu chuyén dung dé thiét ké hinh anh. Tuy nhién
néu biét tan dung cdc cong cu san c6 trong Unit Graph ching ta co thé 1am dugc nhiéu viéc,
dic biét 1a v& do thi cdc ham sb. Trong chuong nay ban doc t1ep can céac khai niém sau:

>

YV V V VY

Céc thu tyc v€ hinh don gidn

Céc thu tuc viét chit trong ché do dd hoa
Cac thu tuc t6 mau

Céc phuong phdp xur 1y anh Bitmap
Phuong phap v& d6 thi ham s6
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1. Khéai niém chung

Man hinh mdy vi tinh ¢6 thé ding & mot trong hai ché do: ché dd6 TEXT - hién thi vin
ban va ché 46 GRAPHIC - hién thi d6 hoa.

Trong ché ¢ TEXT man hinh thuong dugc chia thanh 25 dong va 80 cot, néu viét kin
man hinh ta c6 thé viét duoc 2000 ky tu. Chiing ta c6 thé thay d6i do phan giai dé viét ra 25
dong x 40 cot, 50 dong x 80 cdt hodc 132 dong x 43 cot.

Mubn vé& hinh, t6 mau cic hinh ta phai chuyén sang ché do d6 hoa, trong ché do nay
man hinh dugce xem 12 mot ma tran diém, tuy thudc do phan giai ta cé thé c6 ma trin 640x480
diém hodc 1024x720 diém.... Mbi diém trén man hinh dugc goi 1a 1 Pixel tic 1a mot phan tir
anh ( Picture Element ), ta ¢6 thé hoan toan chu dong trong viéc thay d6i mau sic cia tung
diém dé tao ra mot biic tranh theo ¥y mudn. Vi tri cia mdi diém trén man hinh dugc biéu dién
boi hai toa d§: Hoanh d6 va Tung do. Gdc toa do (0,0) 1a diém & gbc trén bén trdi man hinh.

Nhu di néu trong chuong 1 phan cai dat Pascal, mudn chuyén sang lam viéc ¢ ché do
dd hoa, trong thu muc hién hanh (thu muc chtta chuong trinh Pascal) phai c6 cic tép
GRAPH.TPU, *.BGI va *.CHR. Loi goi don vi chuong trinh d6 hoa phai dat & dau chuong
trinh ngay sau tir khod PROGRAM nhu vi du 6.1.

Viduy6.1
Program Ve_hinh;
Uses GRAPH;

Trong phan than chuong trinh can phai dua vao cic thong béo vé kiéu man hinh, ché do
d6 hoa (MODE) ‘twong ung. Nhing nguoi lam tin hoc ing dung thuong khong quan tam lam
dén céc thong sd nay do vay dé ling ting khi can khai bdo. Dé khic phuc nhugc diém d6
trong Pascal da thiét ké sin mot tha tuc khoi tao ché do dd hoa la:

Initgraph(var GD,GM: Integer, DP:string[n]);

Khi goi thu tuc nay vdi cdc tham sd hop 1é Initgraph sé& tu xdc dinh kiéu man hinh va
Mode d6 hoa toi uu .

Dé goi thu tyc Initgraph can phai khai bdo trudc cac tham s6 GD, GM thudc kiéu
Integer (Trong do GD: Graph Driver - 1a mot s6 nguyén x4c dinh kiéu man hinh; GM: Graph
Mode - ciing 12 mot s6 nguyén xac dinh Mode d6 hoa).

Néu ngay sau tir khoa Begin ctia phan than chuong trinh chiing ta khai bdo
GD:= Detect;
~ thi Initgraph hiéu 12 né phai ty di xdc dinh kiéu man hinh va Mode d6 hoa sao cho dat

két qua t61 uu. NOi chung trir nhiing truong hop dac biét, ching ta khong nén tu xdc dinh
nhirng thong s6 nay lam gi.

Tham s6 DP ( Driver Path ) 1a dudng dan t&i thu muc chira cic tép diéu khién kiéu man
hinh d6 hoa, thong thuong Pascal dyoc cai dat trong trong dia cung nén DP s& la 'C:\tp\bgi’
nghia 1a 6 dia C, thu muc con BGI trong thu muc TP.
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Vidu 6.2 1a chuong trinh v& mgt dudong tron c6 tam tai chinh gitta man hinh va ban
kinh 1a 50 Pixel.

Vidu 6.2

Program Ve_hinh_tron;

Uses graph;

Var GD,DM: Integer;

Begin

GD:= detect;
Initgraph(GD,GM,'c:\tp\bgi');
If graphresult <> grok then halt(1);
Circle(320,240,50);

Readln; CloseGraph;

End.

Dong thtr 8 trong vi du 6.2
If graphresult <> grok then halt(1);

12 cAu 1énh kiém tra gid tri cia ham graphresult (ket qua kiém tra d6 hoa), neu ham nay
nhan gi tri 0 thi dd hoa khong c6 18i, chuwong trinh tlep tuc 1am viéc, con néu gid tri cia
graphresult khac 0 ching t6 viéc kiém tra phat hién ra 16, chwong trinh phai dimng lai.

Bang 6.1 cho ma 16i ma ham graphresult tra ve.
Thong thudng 16i xdy ra chi yeu 1a do nguoi str dung khai bdo khong ding tham s6 GD,

nghia la khong chi ra cho Pascal biét cic tép didu khién d6 hoa nim & du, mudn sira chita chi
can khai bdo lai tham s6 nay theo dung vi tri ma né dugc cai dat.

2. Mot so thii tuc co ban dé vé hinh

2.1. MOVETO(x,y) : Di chuyén con tro dén toa do X,y (x 1a hoanh d9, y 1a tung dg)
x,y 12 cdc gid trj kiéu Integer, voi man hinh VGA thi 0<=x <=639, 0<=y <= 479

2.2. LINETO(x,y) : V& mot dudng thing tir vi tri con tro hién thoi téi toa do x,y két
thic qua trinh v€ con tro nam tai toa d6 mai.

Pascal c<§ sin hai ham dé xé4c dinh toa do gbc dudi bén phai man hir;h do6 la Getmaxx
va Getmaxy. D& v& mot duong chéo ciia man hinh tir géc trén bén trdixudéng goc dudi bén
phai ta c6 thé viét cac 1énh

MOVETO(0,0);
LINETO(Getmaxx,Getmaxy);

2.3. LINE(x1,y1,x2,y2) : Thi tuc nay v& mot duong thang tir toa do x1,y1 dén toa do
x2,y2
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2.4. LINEREL(dX,dY) : V& duong théng tur vi tri hién thoi ( toa d9 x,y) toi toa do x+dx,
y+dy.

Bang 6.1
Mil6i | Tén16i Nghia ciia 16i
0 Grok Tét, khong c6 16i
1 Grnolnitgraph Khong tim thiy don vi d6 hoa
2 Grnotdetected Khong c6 phan cting d6 hoa
3 GrFilenotfound Khong tim thdy cdc tép diéu khién d6 hoa
4 GrlnvalidDriver File diéu khién d6 hoa (BGI) bi hong
5 GrNoloadMem Khong du by nhd dé nap trinh diéu khién dd hoa
6 GrNoscanMem Khong du b nhd khi duyét (kiém tra)
7 grNoFloodMem Khong du b nhé khi két xudt ( dua ra)
8 grFontNotFound Khong tim thy Font (cic tép dudi CHR)
9 grNoFontMem Khong du bo nhé dé nap Font
10 grinvalidMode Sai mod dd hoa khi lua chon cdc diéu khién
11 grError Lbi do hoa (15 tong quat)
12 grlOerror C6 15i vao/ra d6 hoa
13 grlnvalidFont Ldi céc tép chira Font
14 grinvalidFontNum Li s6 hiéu Font

2.5. CIRCLE(x,y,r) : v€ dudng tron tam tai toa do x,y ban kinh bﬁng r Pixel

2.6. PUTPIXEL(x,y, n) : Thu tuc nay s& vé mét diém sdng tai toa dd x,y voi mau la n.
Gia tri n lay trong khoang 0-15 hoac viét tryc tiép tén mau theo tiéng Anh.

2.7. RECTANGLE(x1,y1,x2,y2) : V& hinh chit nhat toa d§ goc trén bén trai l1a x1,yl ,
toa do géc dudi bén phai la x2,y2.

2.8. BAR(x1,y1,x2,y2) : V& mét hinh chir nhat géc trén bén trdi c6 toa do x1,y1 gbéc

duoi bén phai c6 toa d6 x2,y2. Khi dung két hop véi thu tuc s6 9 s& dong thoi cho phép ké
cic van hoa trén nén va t6 mau cho nén.

2.9. SETFILLSTYLE(n1,n2) : Thu tuc dinh van hoa va mau nén cho thu tuc BAR.

nl 12 mot gid tri nguyén véi O<=nl <= 11 : dinh kiéu véan hoa

n2 la s6 hiéu ma mau da gidi thiéu O<=n2 <= 15

Trong chuong trinh khi mudn vé& hinh chir nhat véi mau va vén hoa thi can dua thi tuc

SETFILLSTYLE(n1,n2) vao trude thu tuc BAR. Gid tri ciia mau va kiéu van hoa s& dugc gilt
cho dén khi ta dinh nghia lai.

3. Thiét 1ap mau do hoa

Céc thu tyc trinh bay trong muc II khong ¢6 tham s6 dinh mau kém theo. Néu mudén
dinh mau cho nét v& chiing ta c6 thé diing hai thu tyc sau déy :
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3.1. SETCOLOR(n) : DPinh mau cho céc nét v& (n 1a s6 hiéu mau)
3.2. SETBKCOLOR(n) : Pinh mau nén dﬁng sau nét vé
Pascal sur dung mot Byte dé’ luu trir cde thuge tinh mau, trong do6 4 bit thdp 12 mau

ch}i, 3‘7 bit cao la m?u nén, l?it cao nh@t danh gho thudc tinh nhap nhdy. Ma nhi phan 4 bit c6
thé biéu dién cac so tir 0 (s6 0000) dén 1‘5 (s6 1111) do d6 thudc tinh mau cua chit ¢6 16 gia
tri g voi 16 mau, con thudc tinh mau nén chi ¢6 8 gia tri.

Chu y:

* Gia tri n trong thu tuc 10 c6 thé chon tir 0 dén 15, con trong thu tuc 11 chi duoc
chon tir O dén 7.

* Thay vi chon s hiéu mau n, Pascal cho phép viét tén hiang mau, nhu vay hai 1énh
sau day la tuong duong:

Textcolor(4);

Textcolor(Red);

Bang gia tri n va mau tuong ung xem trong muc 8.3 chuong III (Bang 3.1)

Dé t6 mau cho mot diém ching ta dua ngay tham sé mau vao thi tuc PutPixel, con to
mau cho mot hinh khép kin thi dung thu tuc SetFillstyle.

3.3. GetBkcolor: cho biét mi mau nén hién ding

4. Viét chir trong ché do dd hoa

Khi da chuyén sang lélm viéc & ché do dd hoa ta khong thé viét chit binh thu:,émg nhu
trong ché d§ van ban. Mudn viét chit trén man hinh d6 hoa ching ta st dung mdt s6 thu tuc
sau day:

4.1. OUT:TEXT(CI’IU(:);) : Thu tuc nay s€ gho hiéNn chudi ky tu tai vi trf con trd hién
thoi. Chuoi c6 the viet truc tiép hoac thong qua bién chuoi nhu trong vi du 6.3 sau day:

Vidu6.3

Uses Graph;

Var

chuviet : string[30]

Begin

outtext('Cong hoa xa hoi chu nghia Viet nam");

chuviet:="Viet nam dan chu cong hoa’;

outtext(chuviet);

End.

4.2. OUTTEXTXY(x,y,chuoi) : tha tuc nay s& viét ra chudi ky tu tai toa do x,y.

4.3. SETTEXTSTYLE(Kiéu chit, Chiéu viét, Kich thuéc); Xéc dinh kicu chit trong
Mode d6 hoa

Kiéu chir 1a mot tham s6 nguyén nhén gid tri trong khoang 0-10
Chiéu viét chi nhan 1 trong hai gia trj :
0: chit ndm ngang; 1: chir thing ding
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Kich thwée La hé s6 phéng to chit c6 thé chon tir 0-10

Chu y:

Cdc phién ban Pascal cii chi ¢6 5 kiéu chiv ddnh sé tir O dén 4, phién ban 7 b6 xung

thém cdc kiéu tir 5 dén 10 (xem bang 6.2)

4.4. CLOSEGRAPH; chdm ditt ché dg d6 hoa tré vé ché d van ban.
Sau d6 muébn quay lai ché d6 dd hoa ta lai phai goi lai INITGRAPH.
Trong mét sb trudng hop dé chuyén nhanh gitra ché d6 d6 hoa va van ban ching ta c6

thé dung hai thii tyc sau dy:

RESTORECRTMODE; ngtrng ché d6 dd hoa chuyén sang ché do van ban.

SETGRAPHMODE() ; Ngét c}lé dd vin ban di tao ra boi Restorecrtmode thiét lap
tro 1ai ché do do hoa. Tham s0 n c6 thé lua chon trong khoang 0-2. Vi du 6.4 dudi day trinh

bay cich st dung cdc thu tuc nay.

Gia tri Tén Font Tép luu trir (duoi CHR)
0 DefaultFont Khong c6
1 TriplexFont TRIP
2 SmallFont LITT
3 SansSerifFont SANS
4 GothicFont GOTH
5 ScriptFont SCRI
6 SimplexFont SIMP
7 TriplexScriptFont TSCR
8 ComplexFont LCOM
9 EuropeanFont EURO
10 BoldFont BOLD

Bang 6.2
Vidu 6.4

Program dohoa_text;

uses crt,graph;

var

gd,gm:integer;

begin

gd:=detect;
initgraph(gd,gm,'c:\tp\bgi');

if graphresult<>grok then halt(1);

moveto(0,0); setcolor(5);
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lineto(300,300); delay(2500);

circle(400,300,100); delay(1500);

restorecrtmode; (* Chuyén vé ché do van ban *)
gotoxy(20,20);textcolor(9);

write((AAAAAAAA);

readln;

setgraphmode(2); (* Tro vé ché d6 d6 hoa vdi n=2 cho man hinh VEGA¥)
setcolor(blue);

circle(100,100,50);

delay(2000);

restorecrtmode; (* Chuyén sang ché d6 van ban 1an thir hai*)
textcolor(3);

gotoxy(20,0); write(NNNNNNNNNNNNNNNN");

readln;

closegraph; (** Két thdc ché d6 d6 hoa*)

End.

5. Cac vi du

Viéc sir dung cdc thu tuc d6 hoa khong c6 gi phuc tap, voi mot chut cb gang ban c6 thé
v& dugc nhing hinh rat dep theo mong muon. Trong phan nay chiing ta s& sir dung cdc thii tuc
da trinh bay dé vé mot s6 hinh.

5.1 V& db thi hinh Sin

Duéi diy 12 mot chuong trinh v& d6 thi hinh sin. Chay chuong trinh ta s& thiy ba dudong
hinh sin vdi cac bién d§ va mau sac khac nhau.

Vidu6.5

Program Do_thi_hinh_sin;

uses graph,crt;

const m=0.1;

Var t3,t4,t1,n,t2,gd,gm:integer; t,x,y,z:real;
Begin
gd:=detect;
Initgraph(gd,gm,'C:\tp\bgi');
if graphresult<>grok then Halt(1);
x:=0; t3:=100; n:=0; 2:=10;
while t2<=600 do
Begin
setcolor(green);
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y:=sin(x);
t1:=round(y*50);
t3:=round(y*70);
t4:=round(y*100);
t1:=200-t1;

t3:=200-t3;

t4:=200+t4;
moveto(10,200);
lineto(620,200);
line(10,80,10,300);
settextstyle(3,0,3);
outtextxy(610,205,'x");
settextstyle(3,0,3);
outtextxy(15,75,'y");
settextstyle(4,0,3);
setcolor(5);
outtextxy(200,300,'do thi ham sin(x)');
setcolor(12);
moveto(10,200);
putpixel(t2,t1,11);
putpixel(t2,t3,14);
setcolor(red);
putpixel(t2,t4,random(14));
setcolor(12);

delay(5);

x:=x+0.07;

t2:=t2+1;

end;

repeat until keypressed;
tl:=1;

t2:=200;

while t1<=220 do
begin
line(340,240,round(sqrt(440*440-t1*#t1)),t1);
tl:=tl+1;

delay(15);

end;

repeat until keypressed;
closegraph;

End.
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5.2 V& cac hinh khong gian don gian

Chuong trinh sau day s€ v€ mot khung chit nhat bao quanh toan by man hinh, sau d6 vé
hai doan thang chia man hinh thanh 4 phan. Trong géc phén tu thir nhat vé mot hinh chép, cac
nét nhin thay vé& lién, nét khuat vé bang nét dut. Trong géc phan tu thir hai v& mét hinh try.
Xin moi cdc ban nhap chuong trinh va sau d6 v& thém vao cdc géc phan tu con lai cdc hinh
khong gian khac, chang han hinh hp chit nhat, hinh nén...

Vidu 6.6

Program vehinh;

Uses crt,graph;

var i,j:word; gd,gm:integer;
Begin

clrscr;

gd:=detect;
initgraph(gd,gm,'C:\tp\bgi");
if graphresult<>grok then halt;
rectangle(0,0,639,479);
moveto(320,0); lineto(320,480);
moveto(0,240); lineto(639,240);
outtextxy(30,90,'Hinh chop');
setcolor(4);

setlinestyle(0,1, normwidth);
moveto(100,200);
Linerel(120,0);
Linerel(50,-40);

setcolor(2);

setlinestyle(3,1, normwidth);
Linerel(-120,0);
Linerel(-50,40);

setcolor(4);

setlinestyle(0,1, normwidth);
Lineto(185,50);
Lineto(220,200);
moveto(270,160);
Lineto(185,50);

setcolor(2);

setlinestyle(3,2, normwidth);
Lineto(150,160);
moveto(185,50);
setcolor(14);
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lineto(185,180);
circle(185,179,2);
moveto(100,200);
lineto(270,160);
moveto(150,160);
lineto(220,200);
ellipse(480,50,0,360,60,25);
ellipse(480,170,180,360,60,25);
setlinestyle(0,15, normwidth);
moveto(420,50); lineto(420,170);
moveto(540,50); lineto(540,170);
setlinestyle(2,15, normwidth);
setcolor(5);
ellipse(480,170,0,180,60,25);
setcolor(9);
outtextxy(330,90,'Hinh tru');
repeat until keypressed;
closegraph;

end.

5.3 Viét chir trén man hinh

Sir dung céc thu tyc da néu chiing ta ¢6 thé viét chit trén man hinh d hoa, vi du sau déy
s€ viét 1én man hinh dong chtr "Chuc mung nam moi" va cho dong chir nay chay tu ddy lén
dinh man hinh. Viéc cho mot QOng chit chay dugc thyc hién bang cach viét, chir tgi mot vi tri
nao do6 sau d6 xoa chir di va viét lai chir tai toa do khég. Tuy nhién trong ché do do hoa chiing
ta khong dung duoc 1énh xod CLRSCR do d6 c6 thé dung cach viét lai dong chir véi mau
tring mau nén.

Vidu 6.7

Program chucchay;

uses crt,graph;

var i,j,gd,gm:integer;

Begin

clrscr;

gd:=detect;

Initgraph(gd,gm,'C:\tp\bgi');

if graphresult<>grok then halt;

settextstyle(0,0,2);

For 1:=439 downto 0 do

Begin

setbkcolor(3);
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setcolor(magenta);
outtextxy(180,1,'Chuc mung nam moi');
delay(24);

setcolor(3);

outtextxy(180,i,'Chuc mung nam moi');
end;

closegraph;

end.

Chuong trinh dudi ddy thiét ké mot dong hd ba kim , tdc do chay cua kim gidy tuy
thudc vao Iénh DELAY (n) , néu chon DELAY(1000) thi ctr 1 gidy kim gidy chuyén mot vi tri.
Khi nhé@p chuong trinh vao mdy can luu y khai bdo lai dudng dan dén thu muc chira cac tép
* BGI

Vidu 6.8

Program Ve_dong_ho;

uses crt,graph;

var

X,y, maxx,maxy, gd,gm,color,i,j,t:integer;

N:real;

LAM,TT:CHAR;

begin
gd:=detect;
initgraph(gd,gm,'c:\tp\BGI");
setcolor(5);
rectangle(30,20,610,450);
rectangle(31,21,609,449);
rectangle(32,22,608,448);
setfillstyle(9,2);
bar(33,23,607,447);
setcolor(red);
setbkcolor(red);
for i:=1 to 10 do circle(320,240,1);
setcolor(11);
setbkcolor(white);
for 1:=11 to 80 do circle(320,240,1);
setcolor(14);
setbkcolor(white);
for 1:=80 to 160 do circle(320,240,1);
setcolor(white);
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for 1:=160 to 200 do circle(320,240,1);
setcolor(11);
circle(320,240,79);
circle(320,240,80);
setcolor(4);
circle(320,240,159);
circle(320,240,160);
settextstyle(3,0,4);
outtextxy(310,40,'XII");
outtextxy(405,60,'T");
outtextxy(470,120,'Il");
outtextxy(490,200,'TIT");
outtextxy(480,290,'TV");
outtextxy(410,370,'V");
outtextxy(310,400,'VI');
outtextxy(210,370,'VIL');
outtextxy(135,290, VIII');
outtextxy(130,210,'TX");
outtextxy(155,130,'X");
outtextxy(220,60,'XT');
setcolor(blue);
Settextstyle(4,0,5);
outtextxy(230,100, DIAMON');
setcolor(random(14));
for i:=1 to 20 do
circle(320,360.,1 );
settextstyle(1,0,2);
setcolor(5);
outtextxy(200,450,'Copyright by Dr. Duong Xuan Thanh');
fori:=1 to 20 do
begin
setcolor(random(14));
circle(320,360.1 );
end;
for i:=1 to 20 do
begin
setcolor(random(14));
circle(320,360.,1 );

end;
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fort:=0to 12do {-------- Kim gio -------- }
begin
setcolor(12);
moveto(320,240);
setlinestyle(0,0,3);
SetWriteMode(xorput);
linerel(round(110*cos((t*30-89)*pi/180)),round(110*sin((t*30-89)*pi/180)));
moveto(320,240);
linerel(round(110*cos((t*30-90)*pi/180)),round(110*sin((t*30-90)*pi/180)));
moveto(320,240);
linerel(round(110*cos((t*30-91)*pi/180)),round(110*sin((t*30-91)*pi/180)));
moveto(320,240);
linerel(round(110*cos((t*30-92)*pi/180)),round(110*sin((t*30-92)*pi/180)));
fori:=0to 60 do { --------- Kim phut ------- }
begin
setcolor(12);
moveto(320,240);
setlinestyle(0,0,3);
SetWriteMode(xorput);
linerel(round(130*cos((i*6-89)*pi/180)),round(130*sin((i*6-89)*pi/180)));
moveto(320,240);
linerel(round(130*cos((i*6-90)*pi/180)),round(130*sin((i*6-90)*pi/180)));
moveto(320,240);
linerel(round(130*cos((i*6-91)*pi/180)),round(130*sin((i*6-91)*pi/180)));

for j:=0 to 360 do

begin

moveto(320,240);

setlinestyle(0,0,3);

SetWriteMode(XORPut);

setcolor(12);
linerel(round(150*cos((j-90)*pi/180)),round(150*sin((j-90)*pi/180)));
moveto(320,240);
linerel(round(150*cos((j-91)*pi/180)),round(150*sin((j-91)*pi/180)));
delay(1000);

moveto(320,240);
linerel(round(150*cos((j-90)*pi/180)),round(150*sin((j-90)*pi/180)));
moveto(320,240);
linerel(round(150*cos((j-91)*pi/180)),round(150*sin((j-91)*pi/180)));
end;
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moveto(320,240);
linerel(round(130*cos((i*6-89)*pi/180)),round(130*sin((i*6-89)*pi/180)));
moveto(320,240);
linerel(round(130*cos((i*6-90)*pi/180)),round(130*sin((i*6-90)*pi/180)));
moveto(320,240);
linerel(round(130*cos((i*6-91)*pi/180)),round(130*sin((i*6-91)*pi/180)));
end;
moveto(320,240);
linerel(round(110*cos((t*30-89)*pi/180)),round(110*sin((t*30-89)*pi/180)));
moveto(320,240);
linerel(round(110*cos((t*30-90)*pi/180)),round(110*sin((t*30-90)*pi/180)));
moveto(320,240);
linerel(round(110*cos((t*30-91)*pi/180)),round(110*sin((t*30-91)*pi/180)));
moveto(320,240);
linerel(round(110*cos((t*30-92)*pi/180)),round(110*sin((t*30-92)*pi/180)));
end;

repeat until keypressed;

END.

6. X1 ly anh Bitmap

M&di hinh v& trén mot khu vec man hinh duogc coi nhu mot anh va duge goi la Bitmap,
cic Bitmap dugc luu trit trong bd nhd bdi tap hop cdc bit. Mai anh lai bao gdm nhiéu phan
tor anh (Pixel), moi Pixel dugc luu trir béi 4 bit va viée xur ly anh thuc chat la xu 1y ting bit.

Pascal da thiét ké sdn mot sd thu tuc dé luu trit anh hodc dé dua anh ra man hinh:

6.1 Ham xac dinh kich thwéc (dung lwgng) dnh

ImageSize(x1,y1,x2,y2);

Ham nay cho ta kich thudc tinh biang Byte ctia mot anh trong mién chir nhat, gbc trén
bén trdi x1,yl va géc dudi bén phai la x2,y2.

6.2 Thi tuc gan kich thuéc vao bién
Getmem(bién, Imagesize(x1,y1,x2,y2));

Gan vao bién da lya chon kich thude anh trong vung chir nhat géc trén trai x1,yl goc
dudi phai x2,y2, kich thude dugc tinh bang Byte

6.3 Thi tuc luu trir anh
Getlmage(x1,y1,x2,y2, bién);
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Cét anh trong mién chit nhat géc trén trdi x1,y1 géc dudi phai x2,y2 vao mot bién, day
la bién khong dinh ki€u va phai c6 kich thude du 16n dé luu dnh, trong nhi€u tng dung d6 hoa
bién nay thudc ki€u con tré va dugc xac dinh kich thudc thong qua thu tuc Getmem.

6.4 Thi tuc cho hién dnh

Putlmage(x, y, bién, phuong thurc);

Cho hién anh luu trit trong "bién" 1én man hinh bat dau tai toa do x,y, "Phuong thirc"
la mét s gid tri ma Pascal da thiét ké nham dua anh Bitmap ra man hinh. Duéi day 1a bang
cdc gid tri cua "Phuong thic"

Tén phuong thirc Phép todn tidc dong

CopyPut hodc NormalPut MOV (mau anh de 1én trén mau nén)
XorPut XOR

OrPut OR

AndPut AND

NotPut NOT

y Dé hiéu 15 hon vé khéi niém "Phuong thiic" chiing ta can luu y dén cdc phép todn ma
moi phuong thitc xtr dung.

Chang han khi phuong thure la XorPut thi c6 thé hiéu vé ngit nghia Put la dua anh ra,
Xor 1a phép toan trén Bit. Con vé phuong dién ky thudt so thi XorPut dugc hiéu nhu sau:

,Néu diém anh trong Bitmap c¢6 mau tring (§6 hiéu mau 1a 15) va nén c6 mau xanh da
troi (sO hiéu mau 1a 1) thi khi dua ra man hinh di€ém anh nay s€ c6 mau vang boi vi 1559 =
11115, 110 =0001,. Phép todn Xor dugc thuc hién trén tung bit

1111, xor 0001, = 1110,

S6 1110, =14, tng v6i mau vang.

Tuong tu nhu vay nég chon phuong thitc dua dnh ra man hinh 1a AndPut v&i mau anh
la xanh da troi (0001) , con nén ¢6 mau d6 (0100) thi:

0001, and 0100, = 0000,

nghia 14 anh s€ c6 mau den.

Thong thuong ching ta nén dung "phuong thirc” la CopyPut nghia 1a mau anh s€ hién
de 1én mau nén. Céch hién mau nay cho ta ding mau sac anh da dugc luu trir trong Bitmap.
Céc phuong thtic con lai mdc du dua dugc anh ra man hinh nhung mau sac khong trung thuc,
khong ding véi mau anh da dugce luu trit trong Bitmap.

Xt dung phuong thire XorPut ching ta c6 thé cho hién anh va 4n anh mot cich dé
dang. Dé thay rd hon ching ta xét vi du sau:

Gia su anh Bitmap duoc luu trong mot l?iér‘l con tro P, anh c6 mau tring va nén man
hinh c¢6 mau dé. Thu tuc dua anh ra man hinh bat dau tr vi tri tam man hinh theo phuong thiic
XorPut:

Putlmage(320,240,P*, XorPut);
Vi thu tuc trén anh dua ra man hinh s€ ¢ mau xanh ngoc (s6 hiéu mau 1a 11) vi
1111, xor 0100, = 1011, = 1149
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Néu bay gid ching ta lai dwa tiép anh d6 ra man hinh tai cung vi tri v6i anh da c6 thi
anh trén man hinh s€ bi xo0d, néi diing hon la anh dua ra lan thtr hai s& c6 mau truing v6i mau
nen.

Tré lai vi dy trén, anh trén man hinh dang c6 mau 12 1011 con anh trong Bitmap van la
mau 1111, khi d6 mau anh trén man hinh s€ 1a

1111, xor 1011, = 0100, (nghia 1a mau do tring mau nén)

Tir dy chiing ta c6 thuat todn v& hinh chuyén dong nhu sau:

1- V& hinh tai toa d¢ x,y theo phuong thuc XorPut

2- Luu hinh trén man hinh n miligidy

3- Xo4 hinh (béng céch 1ap lai budc 1)

4- Thay d6i toa do x := x+dx; y:=y+dy;

5- Quay lai budc 1

~ Cha y: khi vé hinh chuyén déng can phdi tao cdc cdc diém dimg dé khi khong muon
chuyén dong co thé ngat ngay chwong trinh.

Duéi ddy 1a chuwong trinh v& mot bau troi sao, s6 ngdi sao trén bau trdi 1a 100 trong d6
c6 40 ngdi sao nhap nhdy, 20 ngoi sao nhip nhdy nhanh va 20 sao nhip nhdy cham, cic ngdi
sao dugc phan bd ngau nhién. Trong chuong trinh con thiét ké mot dia bay, dia bay c6 25 kich
thudc khac nhau, moi hinh vé dia bay duogc cAt vao mot bién con tro P, cac bién con tro nay
nam trong mot mang con tré. Cdc dia bay xuat hién ngau nhién trén bau troi, chuyén dong nho
dan va bién mat, sau d6 lai hién 1én tai mot toa d6 nao d6. Chuong trinh dirng lai khi bAm mot
phim bat ky.

Vi cdc mdy tinh c6 dung lugng bd nhd 16n (128 hoac 256 Mb) chiing ta c6 thé tang
sO hinh dia bay 1én 50 hinh khi d6 dia bay s& chuyén dong min mang hon.

Vidu 6.9

Program Bautroi_diabay;

Uses graph,crt;

Var
i,j,gd,gm:integer; a,x,y,Xx,yy:word;
p: array[1..30] of pointer;
m,n :array|1..40] of word;

Procedure bautroi(a:word);
var i,j:word; m,n :array[1..40] of word; ch:char;

Begin

forj:=1to 5 do
Begin
fori:z=1toado
begin

Trirono Pai hoe Nono nohién 1 - Gido trinh I.dn trinh ndno can - 158



x:=random(639); y:=random(479);
if i<=40 then (*chon 40 ngoi sao nhap nhay*)
begin
ml[i]:=x; n[i]:=y; (*ghi toa do sao nhap nhay vao mang*)
end;
putpixel(x,y,random(15));(*hien sao *)
end;
end;
end;

Procedure nhapnhay;
var i,j:word; k:byte;
Begin
fori:=1 to 40 do (*chon 40 ngoi sao nhap nhay*)
begin
m[i]:=random(639);
n[i]:=random(479); (*ghi toa do sao nhap nhay vao mang¥*)
end;
setcolor(random(15));
for j:=0to 3 do
For i:=1 to 20 do (*20 sao nhap nhay nhanh*)
begin
circle(m[i+j],n[i+j],1);
delay(5);
end;
for j:=0to 3 do
For i:=21 to 40 do (*20 sao nhap nhay cham*)
begin
setcolor(random(4));
circle(m[i+j],n[i+j],1);
delay(10);
end;
End;

procedure vedia;
Var xx,yy,x,y,x1,yl,x2,y2:integer; p: array[1..30] of pointer;
r,1,rl,r2,r3,r4,r5:word;
Begin
setcolor(14);setbkcolor(0);
i:=1; x:=50; y:=50; {diem dau tien dia bay xuat hien}
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for r:=25 downto 1 do {chon 25 dia véi cac kich thudc giam dan}
Begin
rl:=round(1/2);
r2:=round(r/3);
r3:=round(r/5);
rd:=2%r2;
r5:=round(r/10);
Ellipse(x,y,0,360,r,r1);
Ellipse(x,y-1r3,194,346,1,12);
Line(x+12,y-12,x+14,y-r4);
circle(x+r4,y-r4,r5);
line(x-12,y-12,x-14,y-14);
circle(x-r4,y-r4,15);
x1:=x-1;
yl:=y-r4-r5;
X2:=X+T1;
y2:=y+rl;
Getmem(p[i], imagesize(x1,y1,x2,y2));(*xac dinh kich thuoc anh*)
getimage(x1,y1,x2,y2,p[i]"); (*cat anh vao bien con tro*)
putimage(x1,y1,p[i]*,xorput); (*xoa anh*)
1:=1+1;
End;
1:=1;
While not keypressed do
Begin (*hien dia bay voi cac kich thuoc khac nhau*)
putimage(x,y,p[i]*,xorput);
delay(100);
XX:=X; YY:=Y;
x:=x+random(25);
y:=y+random(25);
putimage(xx,yy,p[i]*,xorput); (*xoa dia bay*)

for j:=1to 40 do (*tao su nhap nhay cua ngoi sao*)
begin
setcolor(random(15));
circle(m[j],n[j],1);
end;
1:=i+1;
if i>25 then {da hien het cac hinh dia bay}
begin

x:=random(500);
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y:=random(400);
1:=1;
end;

end;

end;

BEGIN {than chuong trinh chinh}
gd:=detect; a:=100; {a la so ngoi sao tren bau troi}
initgraph(gd,gm,'C:\tp\bgi");
if graphresult<>grok then halt;
bautroi(a); {hien bau troi sao}
while not keypressed do
begin
nhapnhay; {thiet ke cac ngoi sao nhap nhay}
vedia; {goi dia bay}
end;
closegraph;

END.

7. D6 thi ham s6

Gia thiét ham y = f(x) x4c dinh va lién tuc trén doan [a,b], can v& do thi ham trong
mot khu vuc nao d6 trén man hinh. H¢ toa dd quen thudc ma ching ta st dung 1a hé xoy voi
goc toa do nam ¢ géc dudi bén trdi, truc x hudng sang phai, truc y huong 1én trén.

Man hinh mady vi tinh tuy theo kich thudc va ché do 1am viéc c6 thé 1a ma tran diém tir
640x480 dén 1024x720. Géc toa dd ctia man hinh lai & gbc trén bén trdi va truc x hudng theo
chiéu tir trén xudng dudi. Dé thuan tién cho viéc v& va quan sit do thi chiing ta cin phai
chuyén ddi tir toa thuc (nhu trong todn hoc) sang toa do man hinh.

Ky hiéu toa do thyc ctia mién v& do thi diém géc dudi trai 1a xmin, ymin va géc trén
phai 1a xmax, ymax. Toa d¢ man hinh géc trén tréi la cmin , dmin, géc duéi phdi 1a cmax,
dmax.

Mot diém bt ky trén do thi ¢ toa d6 thuc 13 x, y va toa dd man hinh 12 ¢, d. C6 thé
chirmg minh rang:

¢ = m*(X - Xmin) + cmin

d = n*(y - ymin) + dmin

Xmax, ymax

Xmin, ymin

Trirono Pai hoe Nono nohién 1 - Gido trinh I.dn trinh ndno can - 161



Trong do:

p = (cmax - cmin)/(xmax - xmin)

g = (dmin - dmax)/(ymax- ymin)

Hiéu sb (dmin - dmax) mang d4u am cho biét chiéu bién thién cua truc thfmg dimg
gilta toa d§ man hinh va toa d6 thuc I1a nguoc nhau.

Khi v& d6 thi trén man hinh chiing ta s& diing cic cong thirc trén dé chuyén ddi toa do
tinh dugc tir thuc té sang toa do man hinh.

Phuong phap vé dd thi 12 xdc dinh toa do tung diém sau d6 ndi cdc diém véi nhau
bang cdc doan thang. Dé dd thi tron tru thi sb diém phai that nhiéu, tuy nhién ching ta khong
thé tdng vO han s6 diém. Gia st chia doan [a,b] thanh n doan nhd, ching ta s€ c6 n+1 diém
dénh s6 tir 0 d@n n. Khi d6 chiéu rong moi doan s& 1a h = (b - a)/n.

Hoanh do ctia mot diém bat ky trong toa do thuc:

Xl =a + h*i,

va tung do tuong ung s€ la f(xi).

Piéu can chd v khi chon céc toa d¢ thuc va toa do man hinh la mién trén man hinh
phai bao kin mién toa do thuc. Mudn vay chung ta chon:

Xxmin =a, xmax=>b, ymin=min(yi), ymax = max(yi).

Viéc khao st ham s6 f(x) dé tim max va min theo kiéu todn hoc 1a khong thuc té trong
Pascal, do vay c6 thé thay thé viéc tim min(yi) va max(yi) bfmg viéc luu cédc gid tri f(xi) vao
mdt mang, sau d6 tim cyc tri trong mang.

Dé chuong trinh ¢6 thé ing dung cho tit ca cdc ham s ching ta s& xy dung mot
chuong trinh con léy tén 1a HAM khai bdo ham va tinh gid tri ciia ham tai cac toa do xi. Mot
chuong trinh con 13y tén 12 TOADO dé tinh cdc hé sb m, n, va tung d6 cdc diém chia (tic 1a
gia tri cua ham f(x) tai cac toa do xi).

Vidu 6.10

Program vedothi;

Uses graph;
Const n=200;
cmin=3; dmin=3;cmax=200; dmax=140;{ve o goc phan tu thu nhat}
Xmin=-5; xmax=5;

Var gd,gm:integer;
ymin,ymax,h,m,p,q:real;
y:Array[0..n] of real;

Function F(x:real) : real;
Begin
{f:=x*x;}
F:=x*x*x-2%x;
End;

Procedure Toado;

Var i:integer; xi,yi:real;

Begin
h:=(xmax-xmin)/n;
For i:=0tondo

Begin
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Xi:=xmin+i*h;

yi:=f(xi);
y[i]:=f(xi);
End;

ymin:=y[0]; ymax:=-ymin;

For i:=1 ton do
Begin

If ymin>y[i] then ymin:=y[i];

If ymax<y[i] then ymax:=y[i];
End;

p:= (cmax-cmin)/(xmax-xmin);

g:= (dmin-dmax)/(ymax-ymin);
End;

Procedure Ve;

Var i,c,d:integer; xi:real;

Begin
c:=cmin;
d:= round(q*(y[0]-ymin)+dmax);
Moveto(c,d);
For i:=1 ton do

Begin
Xi:=xmin+i*h;
c:=Round(p*(xi-xmin)+cmin);
d:=Round(gq*(y[i]-ymin)+dmax);
setcolor(red);
Lineto(c,d) {noi cac diem do thi}

End;
setcolor(14);
moveto(cmin,dmin); Lineto(cmax,dmin);{ve khung do thi}
moveto(cmax,dmin); Lineto(cmax,dmax);
moveto(cmax,dmax); Lineto(cmin,dmax);
moveto(cmin,dmax); Lineto(cmin,dmin);
d:=Round(gq*(-ymin)+dmax);
if (d>=dmin) and (d<=dmax) then

Begin
line(cmin,d,cmax,d);{truc hoanh}
line(cmax,d,cmax-6,d-3); {dau mui ten}
line(cmax,d,cmax-6,d+3);

end;
c:=Round(p*(-xmin)+cmin);
if (c>=cmin) and (c<=cmax) then

begin
Line(c,dmin,c,dmax); {truc tung}
Line(c,dmin,c-3,dmin+6); {dau mui ten}
Line(c,dmin,c+3,dmin+6);

end; End;
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BEGIN
gd:=detect;
Initgraph(gd,gm,'c:\tp70\bgi");
if graphresult<>grok then halt;
toado;
ve;
readln;
closegraph;

END.

Véi cdc ham sb cho theo tham s x = x(t), y = y(t), hodc cho trong toa d¢ cuc r = f(@)
phuong phap vé cling tuong tu, ching tdi xin danh cho ban doc nhu la nhiing bai tdp ung
dung.
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Bai tap ung dung chwong 6

1. Nhép va cho chay thir chuwong trinh trong vi du 6.9 sau d6 thiét ké thém mot tén lira.
Cho tén Itra phong tir géc dudi bén phai man hinh 1€n géc trén bén trdi. Ludong khoéi phia dudi
dai bang 3 lan chicu dai tén Itra.

2. Cho cdc ky tu cua dong chir "Happy Birth Day" hi¢n ngau nhién va nhap nhdy trén
man hinh, tiép d6 cho chiing chuyén dong dan xen va thu dan veé tam (320,240). Cubi cling
céc ky tu lai tir tim chay ra trén mot quy dao tron va da sip xép thanh dong chit hoan chinh.

3. Chon kich thudc va thiét ké cdc hinh don gian 1, 2, 3, 4 (xem hinh vé), mdi hinh cét
vao mot blen con trd. Cho hién cdc hinh tai cdc vi trf tuy ¥ sao cho hinh vira chuyén dong vira
tu quay, cudi cling cdc hinh ty ghép véi nhau thanh mot hinh vudng ¢ giita man hinh

4. Lap chuong trinh vé db thi ham s6 cho duéi dang tham s6
X =x(0), y =y(t)

5. Lap chuong trinh ve dd thi ham sd cho dudi dang toa do cuc

r=1f(g)
6. Cho ham y = f(x) xac dinh va lién tyc trong khoang (a,b). Lap chuong trinh nhap
dang mot ham cu thé. Vé do thi ham sau d6 tinh tich phan xac dinh

if(x)dx
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