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Lai ma dau

Turbo Pascal la mot ngon ngit lap trinh ¢d cau irdc, nd duge dung pho bién &
nude ta hien nay trong cong tdc gidng day. lap trinh tinh todn, do hoy. Turbo Pascal
duge dung trong chuong trinh giang day T hoc & hau hét cdc truomg dat hoc. cao
dang. trung hoc pho thang.

Cuén sich nay 1a cdc bai gidng cha Tde gid vé ngon ngit lap trinh Pascal (co ban
vit nang c¢ao) cho sinh vién mot 86 trudng dai hoc va cic 16p chuyén tin pho thong.
Gido trinh chia thanh ba phan:

- Phan Pascal co ban (chuong 1-4): trinh bay cdc khdi ni¢m co ban, lenh 1€ nhanh
vilap. dir héu Kicu mang, Kicu xau Ky tu va kicu tap hop. ham va thu tuc.

- Phan Pascal nang cao (chuong 5-7, 9-11): dit licu kiéu ban ghi vii Kicu t¢p, unit
Crt. unit Graph, unit DOS. unit ar tao.

- Phin ciu trde di licu va giai thuat thé luén trén Pascal (chuong 8, 12-13): con
1o, danh sdch Tén két don va kép. ngan xép, hang dgi, cay tim kim nhi phan. cdc bt
todn 16 hop, cde ba todn trén do thi.

Cuén sach nay 1a su két hop. ¢6 chinh 1¥ vi bd sung clia hai cudn sich da co
nhi¢u nam nay cua tic gia: Gide trinh Turbo Pasacl 7.0. Bai tap lap trinh Turbo
Pascal 7.0. Cudi méi chuong déu ¢ cic bai tap chon loc dé luyén 1ap phin 1y thuyét,
hau hét cdc bai tap déu ¢6 151 giai cho d cuoi sdch. '

D6i tuong cia cudn sdch la cde ban sinh vién, hoc sinh pho thong. hoc sinh cdc
16p chuyén tin, hoe vién cdc 16p cao hoc thuge cdc nganh khoa hoc k¥ thuit dang hoc
cac mon : ngdn nglt 1ap tiinh Pascal co ban va nang cao. cau tric dif hiéu va giai thuat.
Cudn sich ciling 13 tii lidu tham khao cho gido vién day cdc mon nay. cho cic ban tu
hoc khong ¢6 diéu Kign tén 1op.

Tdc gia rit mong nhan duge su dong gop ¥ Kicn cua cdc thay gido, sinh vién v
cie chuyéen gia vé Tin hoc dé cho cuén sich duge hoan thién hon. Y kién dong gdép xin
aui vé: Bai The Tam. Vién Todn hoc, 18 Hoang Qude Vict, 10307 Ha noi, E-mail
bitam@math.ac.vn.

T.S. Bui Thé Tam
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Chuong 1
- r - "~ ?
Cac khai niém cd ban

Pascal 1a mot loai ngén nglr 1ap tinh bac cao, hién dang duge dung pho bicn ¢
nwdc ta lrong cong Lic gidng day. Lap trinh tinh todn. xu 1y van ban. d6 hea va am
thanh. Ngon ngt Pascal do Niklaus Wirth, giio suie dién todn truong dai hoe ky thudt
Zurich (Thuy s1), d¢ xuat vio nim 1970 véi tén goi Pascal de ky niém nha todn hoc vi
¢t hoce noi ticng ngudi Phip Blaise Pascal.

Ngon ngit Pascal ¢6 nhicu wu di¢m: ngit phdp, ngir nghia don gian 18 rang: cau
tric chwong trinh chat ché, dé hicu: chuong trinh dé sta. cai tién. Lic dau Pascal duge
sdng tao ra dé giang day lip trinh. Trong qud trinh plidt trién Pascal di (6 ra hon hin
nhicu ngon ngilt bac cao khdc va dén nay né did ¢ thanh mot ngon ngdr manh duoc
diing rong rai trong rit nhicu linh vue khide nhau. Dua trén Pascal chuan. nhicu 16 chite
v cong tv mdy tinh da phit wicn va 1ao ra cde san pham phan mém Pascal véi nhicu
phan thém bat khde nhau, trong d6 he Turbo Pascal (TP) coa hing Borland 16 ra ¢o
nhicu vu diém hon ca va hién nay nd di e thanh pho bicn nhat trén the gisi. TP da
ducic cai tién qua nhi¢u phicn ban 1.0, 2.0, 3.3, 4.0, 5.5 (1989), 6.0 (1990). 7.0 (1992).

Furbo Pascal 7.0 chia ten hai dia mém 1.44 MB. Tuy nhién ncu chi su dung
chirc nang tinh todn thi chi can hai 1¢p chinh: Turbo.exe va Turbo.tpl. Muon ding dé
hoa can them cac &p: Graph.tpu, EgaVgabgi. cdc ¢p phong chit * . chr (Bold.chr.
Goth.chr, Litt.chr, Sans.chi, Trip.chr .. Tat ca cde 1ép nay chiém khoang 600 KI3.

) ~ ~ - ~ Y
1. Khai déng Turbo Pascal va cach chay mét chuong trinh
Gia sty cde tep el TP luu trong thu muc ©:\TP7 va ta dang ¢ Windows 98. be
khoi dong TP ta dimg iénh Start / Progra / MS-DOS Prompt, xuat hign dau nhic DOS.
dung lénh ¢: \TP7\BIN>TURBO. Xuit hién man hinh lam viéc cua TP.
Phia trong ctia man hinh 1am vige 1a clra s6 soan thdo véi tén 1¢p mic dinh Li
NonameQ0 pas, trén dinl man hinh ta menu chinh van cac mue:

File Edit Search Run Cempile Debug Toocls Options Window Help
Duéi diay man hinh ghi cic phim chde nang thudng dimg nbat khi lam viée vor TP e
chon mét muc trong menu chinh ta dn Alt + chit cdi ddu tién cha myc, xuit hién menu
doc tng véi mue vira chon. ¢ chon mot chie ning cia menu doc ta dung cic phim
mii 1¢n d¢ di chuyen hop sing v an Enter. néu khong muon chon muc nio thi an ESC
d¢ thodt khoi menu doc. Nhicu muc cta menu doc ¢6 cic phim go tat tuong tng, khi
dé 1a €6 the gd cdc phim nay ma khong can vio he thong menu. Vi dy khi dang soan

thao chuong trinh dé ghi 1¢p viw dia ta chi can an T2 thay cho vi¢e vao he thong menu ¢
File / Save.

Cac |énh thudng dung khi lam viéc véi Turbo Pascal 7.0

- File/ New: soan mot tép mai, tén 1¢p mac dinh la NONAMExx.PAS (xx thay
cho mot so tir 00 dén 99). Khi ghi tép Noname Ién dia mady s¢ nhac dit tén cho 1€p ndy.

- File/ Open (hay an F3): mo 1¢p di ¢6 trén dia d¢ fam viee.

- File/ Save (hay an F2): ghi 1¢p dung soan thao lén dia.
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. Filed Save as : ehi (¢p Lo Jiavan oo shagy Va0 1 Ep Mot

. Run/ Run thay an Ctri=#9): thue hicn viee dich, tien ket va chay &p chuong
rinh dany soan thiao rong et 50 loat dong. Ket qua bi¢n dich nm trong bd nhd hay
ren dia ey theo nue chon Pestination trong menu Compile quyct dinh.

- AIFS: xem Tar man hinh ket qui chay chuong winh. in phim bat ky dé trd ve
man hinh lam viee cus TP

- Ldit: Copy (hay an Ctrlelnsi: cheép Lhot van ban vao vime dem. Gach didnh
dal khoi: duz con ro vio dau Khoio an phim Shift va dung cdc philm mat i&n d¢ mer
rong Vet sanig dianh dut kiow hoiw i Cil=K B o diu khot va Ctel+K K & cuoi Khot.

- Fdit Cut (hay an Shift+Ded): xod kot v chép nd vio vung dém.

- Edit¢ Paste (hay an Shift+Ins): chep khoi (i vang dém vao cho con ro.

- Ctrt + Y2 xoi dong €6 con 1o,

- Search! Replace (hay an Curl+Q A): tun mot day Ry g vi
hv wr khiie,

- Compile/ Compile {an Alt+F9): chi ticn hiwh dich chuong trinh md khong
chay. N&u khi dich Destination 12 Memory ihi tep két qui dich ¢hi Tua trong h¢ nha,
aeu Destination 1 Disk thi wp ket qua dich luu tren dia v6i phin ma rong la EXE. be
thay d6i hudng k&t qua dich dune fenh Compile/ Destination. :

1 thav th bang day

ALt + s0 hiéu ¢tia 50 chuyen ve cua o ¢6 56 hicu da an. FS: phong to cua 0
hien hanh ra toan man hunh. Alt+F3: dong cua 50 hign hanh.

- Fite! DOS Shell : tun 1hoi thoit khot mol ruong TP vé diu nhac cua DOS de¢
thue hien cic lénh cua DOS (vi du chay mot tep chuong trimh ¢6 dudi EXEY. Tro Jas
moi truong TP 26 EXIH tar duu nhac cua DOS.

- Filed Exit thay an AlE+X): thoidt khot T

- - !\‘7 ~ *

Cac budc dé chay mét chuong trinh

Trong mot trudmg T ding fenh File/ New ma mat ep méi. soian thao van ban
chuong trinh, vi du chuong trnh InDong.pas in mot dong ¢hit len man hinh:

Begin

Writeln{'Ha Noi la thu do cua Cong hoa Xa hoi Chu nghia Viet Nam') ;
End.

Soun xoig ghi tep vao dias an F2. vao ten 1op neu ghi lan dau. Dich chuong trinh xem
co 161 Rhong: AlF9, ndu ¢d 161 thi sta (eon tro dimg lai ¢ chd ¢ 101, dong mau do
ven dinh man hinh thong bio nguyeén vhan 161) vat dich lai. Chay chuong trinh:
Cul+bY.

2. Ch phap va ngur nghia

Vot ngon ngl bat Ry, 1 ngon ngl cua con npudt den ngon ngd cua may linh,
déu duge xay dung dua tren mal bo ciac Ky g, Gie Ky ehép lal thanh ede tu, t@p hop
cidae 1 ghdép theo nhung quy tac cti phdp nhit dinlt tao thinh nhime cau dé dien ta mot
not dung nito dé. ndr dung iy la natt nghia cua cau.

B& ky tu. Nuon ngti Pascal ot duny cic kv 1y sans 32 chd cidi in hoi v in
thuong. (AL a.7). 1O chiso (0.93vacic kv g + = % /=<>" " )y [ 1
Y., o2t e # ST & vadau ndlchan ¢ ).
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T khod (kev word) la nhing 1 danh ri¢ng duge TP dimy véi v nghia nha
dinh. Cac tir khoit thudng ding: and, array, begin, case, const, div, do,
downto, else, end, file, for, forward, function, goto, if, 1in,
label, mod, not, of, or, procedure, program, record, repeat,
set, string, then, to, type, unit, until, wuses, wvar, while,
with. T khod cin duge vict ding (chi thuomg hay chi hoa déu duocy v vict tich
khot cac Kyt khae.

Tén (indentifier) 1a mot day ky wr dude Lo thaah 1 cite chad cdt, chir so va dig
061 chan () ding dé dat ten ¢ho cac dan luong trong chuong trinh nhu o bicn. wn
hang. t&n Kieu di hi¢u, 1en nung, ten huum. ten ban ghi, 1on chiuong triinh, ien con e ..
Ky tir dau tén cua ten khong duge 1 el so. Ten khong duge c6 dau cdch va khong
duoc tring v6i tir Khoi. Ten ¢o he ¢6 do dai twy ¥ nbung chi ¢d 63 Ky ty dawu tien la o
nghia. Vi du ten dang: Alpha, x1, _z, pt bac_2. Tén sai: pt bac2, 4abe,
£(x), in, x+Yy.

Tén chuﬁ’n Ih ten di duce TP dinh nghia trude dimg d¢ ¢l cde ham. hing.
bien. tht tuc, thu vicn cua TP nhu Boolean, Byte, Char, Integer, Real,
False, True, Text, Abs, Arctan, Chr, Cos, Sin, Eof, Eoln, Exp,
Ln, Odd, Read, Readln, Sqr, Sqrt, Write, Writeln. Su khde nhau gida
1én chuin va 1t khod 12 & ¢hd ngudt Lap trinh ¢o thé dinh nghia L tén chudn de dimg
vao viee khdc néu mudn, con i khod phai ding ding yuy dinh cua TP, TP khong phan
biét k¥ tu vict thuong hay viet hoa trong cic (r khod, 1én hay en chudan.

3. Cac kiéu dir liéu, hing, bién

- . n? - - . - . 2 “ . . -

a) Cac kieu dir lidu. Cic di ficu (ban dau vatrang sian) dling trong chuaong
trinh déu phai thude mot kicu nhat dinh, Khong the dang jan, TP 0o cie hicu du ficu
chuan sau:

o Kiéu s0 nguyén. Kicu so nguye auong dimg 13 Integer, nd bicu dien cac SO
@ -32768 dén 32767, chiem 2 byt bo nhd. Ngoud ra com ¢ e hidu: Byte (0 den 255,
chigm 1 byte). Shortint (-12% den 127, chicm | bytes, Word (0 don 63333, chiem 2
byte). Longint (-2 14783048 den 214783647, chidm 4 byvie).

« Kicu s6 thuc thuong dimg: Real v Double Kidu Real bicu dicn e so thue
¢6 tri tuyét doi (e 2,910 7 dén 1.7% 10*  hicu Real chidm 6 byte bo nhd Kicu Double
hicu dién cac s6 thue ¢6 ui tuyet dot w 5 01-324 den 1L7E+308. kicu Double chicm &
byte bo nho. Cic so thue duoe viet dudi hai dang: dang daw phay tinh (v du
123.43678), dang dau phay dong (vidu 1.23436E+2).

« Kiéu Boolean. Ki¢u ady chi ¢o hai gid trj [ True (dang) v False (sill} va
chiem 1 byte bo nhd. Gid i Faise duoe xem la aho hon True.

« Kiéu char. Méi gid ti kicu Char (ky tn chicw 1 byte vii bicu dicn mot Ky wr
trong bang md ASCH. Mol ky e (v du chit A, ma fa 53y ¢o the dung mot rong b
cach d¢ bicu dién: 'A'. chr{65, #65.

o Kiéu String (xau ky tu) a mot day ky bat k¥ dal trony hat dau nhay don. 5O
kv ty khong qud 255. Xau réng ' 13 xau khong ¢d Ky trnao. Mot hien string duge ¢ap



TS. Bui Thé Tam 6 Gigo trinh Turbo Pacal 7.0

mot s byte bing do dai cua nd cong thém 1: byle diu tien dung de ghi s6 k¥ tu dang
duoe luu trir, moi byte con lai chita mot kv tu.

b) Hing. Hing 1a mot dai luong ¢6 gid tri xdc dinh va khong thay doi trong
toan bo chuong trinh. Hiang ciing ¢6 cdc kieu nhu Kiéu dir liéu da mo ta & trén: hang 6
nguven, hing so thuc, hang ky tu, hang xau ky tu v hing boolcan. B¢ khai bdo hang
ta dung lénh:

const tén_hing = gid tri coa hang hoae biéu thitc hang.

Viduconst A=3; B=(9*3)/4; C='T'; D=True; Ho='Le Van';

c) Bién. Bi¢n la dai luong c6 gid tri thuy doi trong chuong trinh. Bi¢n [ t&n mot
ving nhé luu trix dit liu. Tén bi¢n dat theo quy tac dat tén & Muc 2. Moi bién déu phai
khai bdo trude khi dung. Céch khai bdo bién:

Var day tén bi¢n: kicu dir licu;

Vidl}:var m,n:integer; a,b,c:real; tt:booclean; ten:string[207};

4. Cau lénh

Mot chuong trinh bao gom nhi¢u cau lénh, méi cau fénh thuc hién mét cong viée
ndo d6. Trén mot dong ¢ thé viét mot hay nbicu cau lénh. Cie cau 1énh duge ngén
c4ch nhau bdi dau cham phay ()

Cau 1énh duge chia thanh hai loai: ciu lénh don gian vivciau 1énh ¢6 cau tric. Cau
lénh don gidn chi gom mot I¢nh duy nhit nhu ténh gdn, lenh nhip hay xuat dir liéu,
lenh goi thil tuc hay ham, iénh goto. Ciu lenh 6 cau tric ¢o thé 1a lénh ghép gém mot
nhém cdc lénh dat gifa begin va end, if, case. for, repeat, while. Chuong trinh hoat
dong theo cau trdc tudn ty, nghia la thyc hién lan lugt timg 1énh mat. tir 1¢nh dau dén
[énh cudi theo thif ty cdc 1énh da lict ke trong chuong trinh.

nt - ? - N
5. Cau trac cua mét chuong trinh Pascal
N6i chung mét chuang trinh Pascal gom ba phan nhu sau:
- Phan dau dé gidi thiéu tén cOa chuong trinh: Program Tén_chuong_trinh;

- Phan khai bdo mo ti ciic doi tuong, cdc kiéu dir lieu ding trong chuong trinh:

Uses ... khal bio cac Unit

Label . . . khai bdoe cdc nhan

Const . .. khai béo cic hang

Type . .. khai bdo cic kicu dit licu mdi
Var . . . khai bio cdc bién

Function . . . khai bdo cdc ham

Procedure . . . khai bao céc thu tuc

- Phan than chuong trinh chita cdc [énh cua mdy tinh thyc hién, Phan nay duge
viét kep giita hai tir khod Begin va End (sau chir End c6 ddu cham .} va thudng gom 4
nol dung sau: cdc lénh in quang cdo v¢ chuong trinh, cac lenh nhap dir ligu ban dau.
cdc lénh tinh todn dé gidi quyét bii todn, cdc lénh in két qua tinh todn.
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Phan diau dé vi phan khai bdo ¢d thé khong c6 nhung phin than chuong trinh
nhat thict phai ¢é trong mot chuong trinh. Lot giai thich trong chuong trinh duoce dat
piita hai dau { } hodc (* *)

6. Biéu thirc, cac phép toan sé hoc, 1énh gan

Biéu thirc ding dé thé hien mot cong thic toin hoc. Mdi bidu thic gom cic
phép todn va céc todn hang. Tedn hang c6 thé 12 hing, bi¢n, phin tr mang huy ham.
Cic phép todn ¢d thé 1a phép todn so hoc, phép todn so sanh hay phép todn logic. €6
thé diing cdc ddu ngodc tron dé dién dat thi 1 thye hién cdc phép todn khi vidt bicu
thac.

Gia tri clia bidu thic thu duoce khi thyc hien cdc phép todn trong bicu thic cling
thuéc mot Kicu dir liéu nao do. Kiéu niay do cdc phép todn trong biéu thifc quyet dinh.
Vi du, cong tiir nhan chia hai so thuc cho két qui la mot s6 thye; phép todn logic hay

' hoc 1a bicu thic cé gia tri

phép toidn so sdanh cho két qua kiéu boolean . . . Biéu thic so
ki€u byte, word, integer hoac real.

Céac pheép toan s6 hoc : cong, trir, nhan. chia duge ky hicu la + - * /. Ngoai
ra con c6 phép chia nguycn DIV va phép ldy phan du MOD. Gia str m. n 1a hai 6
nguyén, khi dom div n 12 phan nguyen cua m chia chon, conm mod n la phan du
clia phép chiam chon. Vidu 9 div 2 = 4, %9 mod 2 = 1.

Vidu x=(a+b) *c/d; x1= {(-b+sgrt(delta))/(2%a)

Cac ham s& hoc thudng dung

abs (x) gid tri tuyét doi cla x

exp (x) hame¢’

1n (x) ham loga co s6 W nhién cua X

sqr (x) ham binh phuong cua x

sqrt (x) ham can bac hai cua X

sin{x) vi cos (x):him sin va cos cua x voi x tinh bang radiun

int (x) cho gia tri thue bang phin nguycn cua X

frac (x) cho gid tri thyc bang phan I¢ cua x

round {x) cho gia tri nguyén bang cich quy tron X

trunc (x) cho gid trl nguyén bang phin nguyen cua x

odd (n) cho gid tri True néu n l¢, False néu n chin.

Trong Pascal khong ¢6 ham tinh log,(x) v a’. Kbi can tinh cac ham nay ta ap
dung cdc cong thuc: log, (x)=In(x} / In(a) (a khac 1) va a' = exp{x®In{a))

Lénh gan. Lénh gin dung dé gdn gid tri cha mot bieu thifc. mot hiang . . . ¢ho
mot bidn, mot phan (r cua mang hay mot ham. Lénh gan c6 dang:

tén bién ;= bicu thic ;

VE trdi cla lénh gidn chi ¢ thé 1 tén bién, tén ham hay tén phan ur cua mang.
Khi diing ténh gan thi ki€u cla bi¢n va Licu cta bidu thic phai tring phau, ol trudng
hop bién thuc (v€ trdi) €0 thé nhan gid tri nguyen (v¢ phai).

Vi du sau khi khai bdc var a,b: char: m,n: integer; x,y: real;
¢6 thé thuc hién cdc phép gan sau:
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a:="H'; bi=chr(36); m:=(15-7)div3; n:=trunc{l0/3}; x:=5.6; yi= 2.3;

7. Nhap xuat dir ligu

Lénh Readln(al, a2, .. ., an), trong dé al. a2, . . .. an 14 cic bién kiéu integer,
real, char hay siring, dung d€ dua dit liéu s6 hay k¥ tu tir ban phim vio cic bién al, a2.
-+« an. Khi thue hi¢n I¢nh nay mdy tinh s¢ dimg lai, chd ngudi si dung dua vao tir bin
phim di n dit licu phi hop vdi ki€u cua n bién tuong ing. Cdc dit licu cach nhau it nhat
mot dau cdch, nhap xong ta dn phim Enter dé bdo cho mdy tinh thue hién lénh. Thuc
hi¢n xong, ténh Readln s& chuyen con trd xuéng diu dong sau.

Lénh Read(al, a2, .. ., an) ciing tuong tu nhu lénh Readln. nhung khi nhap
xong dit licu cho cdc bi¢u lenk Read khong chuyén con 1ro xuéng diu dong sau.

Lénh Readin(khong kéin theo tén bien) c6 tic dung tam dimg chuong trinh dé
ngudi su dung xem céc thong bdo do chuong trinh dua ra trén man hinh, muén chuong
trinh chay tiép ta in phim Enter.

Lénh Writeln(btl, bt2, .. ., btn) s¢ in gid tri cdc btl, bi2, .. .. bin trén mot dong
man hinh bat dau tir vi tri hién tai cua con tro. sau dé dua con tro vé dau dong uép
theo.

Lénh Write(btl, bt2, .. ., btn) tuong tu lénh writeln nhung con tro khong vé
dau dong ti¢p theo ma van dat o dong hién tai ngay sau gid tri cua biéu thic cusi cung.
Mot 1¢énh nhap dir lieu Readln thudng diung kém véi lénh Write dé thong bdo bién can
nhap.

Lénrh Writeln (khong ¢ tham s6) ding d¢ dua con trd vé diu dong tiép theo
(xuong dong). Co (hé ding nhicu lénh Write dé in gid tri cGa nhiéu bién tren mot dong.
cudi cung ding lénh Writeln dé xuong dong.

Co hai dang viel trong cdce 1énh Write va Wrileln 1 viét khong dinh dang va vi¢t
¢6 dinh dang. Trong cidch viét khong dinh dang: s6 nguvén va cic ky tu duoc viét ra
mot cich binh thuong. rieng s6 thue duge viel ra & dang dau phdy dong (vi du
1.23456E+02).

Trong cich vict ¢o dinh dang: méi so hoac ky tur déu ¢6 qut dinh truée khoang
wong danh d¢ in né. Gid st n la mot s6 nguyén hay bin ky tu {char), khi dé lénh
write('n = ', n:3} s¢ dinh 3 khoang tréng (rén man hinh dé in n. Gid si'x 13 bicn
thue, lénh write('x= ',x:13:5) s& danh 13 khoang tréong trén man hinh d¢ in
bicn x dudi dang dau phay tinh véi 5 s6 1. Cic 6 3, 13, 5 & trén diroc thay doi tuy
theo yéu cdu in. Lénh write ("x= *,x:1:5) s& in biéh x dudi dang dau phay tinh
V01 5 50 le. mdy s€ danh s& ky tu vira du dé in toan bo s6 x.

Chuong trinh TLuong.pas (tinh luong) minh hoa cich nhip v in dir liéu kiéu
integer, real, char, string vi booleai.
program Tinh luong:
uses crt;
var hoten: string[30]; ngaycong: integer; luongngay: real;

leoai,ch: char; giadinh: boolean;
begin clrscr;
write('Vao ho ten nhan vien : ') ; readln (hoten) ;

write('Vao sc ngay cong trong thang va luong mot ngay: '}
readln (ngaycong, luongngay)
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write('Vao loai lac dong la A, B hay C : '}; readln{loai):
write('Co gia dinh chua C/K ? '); readln{ch);

1f (ch='C'}) or (ch='c'} then giadinh := true else giadinh := false;
writelin; writeln(’ ' 3,
writeln('Ho va ten nhan vien : ',hoten);

write('So ngay cong : ', ngaycong:Z2};:;

write(', Lucong mot ngay : ',luongngay:6:2,' do la');

writeln (', Luong thang : ',ngaycong*luongngay:7:2,' do la’'):;
writeln('Loai lao dong : ',loai};

write('Co gia dinh chua : '});

1f giadinh then writeln{'co') else writeln('khong'};

readln;

end,

Man hinh nhap di l1éu khi chay chuong trinh:

Vao ho va tén nhan vién : Bui The Tam 4

Vo so ngay cong trong thing va luong mét ngay: 26 9.75

Vaoloat laodong la A.BhayC: CJ

Cogiadinhchua C/K? C

Bai tap

1. Tinh chu vi va dién tich tam gidc vdi toa d¢ ba dinh nhdp vao tir ban phin la
(x1, ¥1), (X2, ¥2) va (x3, ¥3).

Huéng dan: cong thac tinh dién tich tam gide S = sqrt( p(p-a}p-b)p-c)). p
{a+b+c)/2 trong do6 4, b, ¢ 1a do dai 3 canh tam gidc. D& dai noi 2 diph dautién la a =
sqrt¢ (xt- x2) * (x1- x2) + (y1 - y2) * (v! - ¥y2)).

2. Mot ngudt ¢6 a dong, Jat suat gai ngan hang 14 s % mot thang, Hoi sau t thing
ngudl do duge ca von va ldl Ja bao nhiéu, cong thiic tinh: exp(In{a)+t*In( 1 +5s/
100Y). Chay chuong trinh vé1a = 150 iricu dong, s = 0.69 %, t = 24 thdng.

3. Hay in lén man hinh tat ca cac ky ty cua bang ma ASCII {ma tir 0 d¢n 255)
bang lénh dang: writeln('65.',#65,' 219.',#219). K&l thic chuong trinh tao
50 tiéng bip {cd mala 7).

4. Trong moi rwdong Turbo Pascal dé tao Ky ty B chi cin an Alt + 2 1 9 (cdc chiy
6 g6 o khu vue phia phai ban phim). Lap chuong trinh dung 8 Iénh writeln in Jén man
hinh chir HA NOI ¢& 10 bang cdch ding ky wr trén.

5. Viél chuong trinh in ra gid tri cde him lugng gidc (sin, cos. tang, cotang) cua
mot goe tr 0 dén 360 dé duge nhap tu ban phim ( gée ¢é s6 do theo s6 dé, s6 phiit, s6
giay).

6. Vict chuong trinh tinh t6ng cdc chir 86 cia mdt 86 ¢6 5 chif s0. Vi du néu sa 1a
73645 thi tong 1a 25.
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Chuong 2

Cac 1énh ré nhanh va lap

1. Biéu thic logic, phép toan logic

Biéu thirc logic 1a bidu thic c6 gid tri True hoac False. Trong bi¢u thic logic
thuong gap cdc phép todn sau:

Cic phép todn so sanh cé gid tri True hodc False tuy thco quan hé so sdnh dé
[3 ding hay sai. Céc ky hiéu: = bang nhau, <> khic nhau, < nho hon, > 16n hon, <=
nho hon hoac bang, >= 16n hon hodc bang. Hai v& clia phép todn so sanh hodc cung ¢6
gid tri s6, hodc cung ¢o gid tri boolean, hoic cung ¢6 gid tri ky . Vidu: 7>=2 cho
True, 10 < 5 cho gia tri False, 'B' < 'T' cho True.

Cac phép toan logic thug hién trén cic bién hay gid tri boolcan va cho ket qua
boolean: NOT phép pha dinh, AND phép va, OR phép hoic. XOR phép hoac loai trir.
Bang sau cho ¥ nghia cua cic phép todn nay.

FX Y XandY | XorY | not X ‘ XxorY
F F F F T F
F T F T T
T F F T F T
T T | T T F

Vidu bi¢u thic (3+2>4) and not (true or (5-3=8}} cho False.

2. Lénh ré hai nhanh if. Ci phap lénh:
if (biéu thirc logic) then Lénh 1 else Lénh 2 ;

N¢u bidu thire logic cé gid tri True thi méy thue hién Lénh 1, néu nd ¢6 gid tri
False thi méy thuc hi¢n Lénh 2. Lénh 1 vit Lénh 2 ¢6 thé 1a lénh don gian hodc 1¢nh
ghép (nhiéu Iénh viét gida hai tr khod Begin va End). Trudc tir khod else khong dugc
viét ddu chim phdy. Phin else Lénh 2 c6 the khong 6, trong tredng hop nay néu bicu
thire logic 1a False thi mdy bo qua 1énh if. Cic lénh if co the 16ng nhau,

Chuong trinh Ifelse.pas: nhip mot 56 nguyén, xdc dinh s0 la duong. bang khong
hay am.

var m: integer;
begin write{'Vac so nguyen m = "y ; readlnim);
if m>0 then writeln('So vua nhap la duong')
alse if m=0 then writeln{('So vua nhap bang khong')
else writeln('S$o vua nhap la am'):
readln; end.

Chuong trinh Ptbh.pas: giai phuong trinh bac hai ax® + bx + ¢ =0 (a khac 0).

var a, b, ¢, 4, t, x1, x2: real;

begin write('Vao a,b,c = ry; readin{a,b,c):; 4 := b*b - d*a*c;
if abs (d)<0.0001 then writeln('Nghiem kep = v,-b/(2*%a):1:5)
else if d<0 then writeln('Vo nghiem'}



TS. BUi Thé Tam 11 Giao trinh Turbo Pascal 7.0

else begin t = sqrt{d); writeln('xl = ', {(-b+t)/(2%a):1:5);
writeln('x2 = ', {-b-t}/(2%a):1:5); end;
readln; end.

L] l\1 an -~ - - A’
3. Kiéu liét ké va kiéu doan con

Turbo Pascal ¢6 4 ki€u dit liéu chinh, méi ki€u nay lai ¢6 thé chia thinh mot s6
kieu nho.

» Kiéu vo hudng (scalar type):

- Kiéu co s& gdm ¢é: kicu logic (boolean). kiéu sé nguyén (integer). kiéu sé thuc
(real), kiéu ky ty {char}.

- Ki¢u vo hudng do nguoi lap trinh dinh nghia: kiéu liét ké (cnumerated)., kic¢u
doan con.

» Ki¢u xau ky tu (string type)

« Ki¢u dir liéu ¢6 cau tric (structured type) gom cé: kiéu mang (array), kiéu tap
hop (set), kieu ban ghi (record), kidu 1&p (file).

+ Kiéu con tro (pointer type).

Dusi day s& nghién ciru kiéu liét ke va kiéu doan con.

. n? .n n

Kiéu liét ké

Ki¢u nay dugc dinh nghia bang céch liét ké tat ca cdc gid tri cla kiéu thong qua
cic tén do nguoi lap trinh dat ra va danh sich cdc gid i tén duge dat trong hai ddu
ngoac don. Khi d6 cic gid tri trong danh sich duge xem 1a hang. Thi tu cdc phan ti
1i¢t k¢ trong danh sach didnh s0 tir 0 cho dén hét. Cac gid ui kiéu [iét ké c6 thé so sanh
vl nhau theo qui dinh: gid tri ding trude nho hon gid tri dang sau. Phép todn duy nhat
dung cho kieu liét ké la phép so sanh. C6 the thuc hién phép gan trén citc kicu liét keé.
Gid tri thuoc kiéu liet ké thuong duge dung dé lam chi s& cho vong lap for, céc kha
nang lua chon trong 1énh Case, chi $0 cho cdc mang. Khong thé diing cic 1énh Readln.
Writeln voi dir licu kidu liét ké.

Doi véi kiéu liet ke, ham Ord chuyén mot gid tri kiéu liét ké sang s6 nguyén (1
SO thit W cua gid tri nay trong dinh nghia ki¢u liét ké), ham Pred cho gid ui dimg trudce
cua doi s0, ham Succ cho gid ti didng sau cba doi so.

Chuong trinh LictKe.pas minh hoa cich ding ki¢u liét ké.

type ngay= (ThuHai, ThuBa, ThuTu,ThuNam, ThuSau, ThuBay,ChulNhat} ;
var xX: ngay;

begin

for x := ThuHai to ChuNhat do writeln{ord{(x))., {0,1,2,3,4,5,6}
writeln (ThuBa < ThuBay,' ', ThuTu >= ChuNhat} ; {TRUE FALSE}

%X := ThuNam, writeln (pred(x)=ThuTu,' ', 6 succ(x)=ThuSau): {TRUE TRUE}
readln;

end.

.a? . - - - a - Ly =
Kiéu doan con. Kiéu doan con duge dinh nghia trén co so cdc kiéu nguyén,
togic, ky tu vi ki¢u lict ké biang cdch gidi han chi xét cac gid rt cua ndé nam trong
khoang mét can dudi va mot can trén. Kiéu doan con gidp cho chuong trinh dé doc, tiét
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kiém bo nhé va cé thé Kiém tra xem gid tri cua bién ki€u doan con ¢6 vuot ra ngoai
mién gidi han cla né hay khong. Cich khai bio nhu sau:
type tén mié¢n con = ( hang dudi . . hang trén ) ;
Vidu: type chuso = '0'..'$'; chuhoa = 'A'..'2'; thang = 1..12;

var s : chusc; <h : chuhoa; t : thang:

4, Lénh ré nhiéu nhanh case of
Lénh case of tién diing khi chuong trinh cin chia thanh nhi¢u nhdnh cong viéc.
Ca phdp cua lénh:
Case biéu_thdc of
tap hang 1:1énh 1 ;
tap hang 2 : lénh 2 ;
tap hing n : léenh n
Else lénh n+1;
End; _ .

Tap hang i (i=1, 2.. . .. n) 1a cdc hing hay doan hing cing mot ki¢u (nguyén. ky
tu, logic, liet ké). Vi du tap hang i cd the 1i: 5. 10..15,'0°.9", ', chr(150). Gii tr{ cua
bicu thife vi gid tri trong cdc tap hang i phai c6 ciing mot kicu. Phan else lénh n+1 ¢6
thé khong ¢6, nhung khi d6 gida lenh n va End phai ¢6 dau cham phay.

Su hoat dong cua I¢nh: trude tién mdy xdc dinh gid tri cua biéu thic. Néu tap
hang i 12 tap dau tién cha gid tri cta bic¢u thire thi mdy thuc bién Iénh i va thodt khoi
lenh case. Trong trudmg hop khong ¢6 tap hang i ndo chifa gid tri cua bi¢u thiic thi
mdy s€ thue hién lénh n+1 néu ¢ dung else hojc thodt khéi 1énh case néu khong ding
else. Lénh i & trén ¢6 thé 13 mot 1énh don gidn hoac mét 1énh ghép.

Chuong trinh Tuoi.pas minh hoa cdch dung [¢nh case dé 1& nhiu nhanh:

var tuoli : byte:
begin write('Xin c¢ho biet tuoi cua ban : '); readln(tuei};
case tuoli of

1..86 : writeln{'Tuoi nho'};

7..15 : writeln{'Tuoi thieu nhi'};

16..30 : writeln{'Tuoci thanh nien'};
31..60 : writeln{'Tuoi trung nien'}
else writeln('Tuoi gia'):

end;

readln; end.

5. Lénh lap for

Khi lip trinh ching ta thudng gap nhiéu truong hop phai lap di lap lai mot so
cong viéc nao do. SO lin lap ¢6 the xdc dinh hay khong xdc dinh. Néu s6 lin lap xdc
dinh ta nén ding l¢énh For, néu s lan 1ap khong xdc dinh nén dung I¢nh repeat hay
while. '

-

Lénh for ¢é hai dang la dang tién va dang lui:
for b := btl to bt2 do Lénh ; ()
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for b := btl dowmio bt2 do Lénh ; (2)
trong d6 b 1a bich dém, bl va b2 1a céc bicu thic. ci ba cin ¢6 cing mot kicu gid i
(byte, word, intcger. char, boolean hay kicu lict ké).

S hoat dong cia dang (1) dau tién b nhin giid tri btl, may ki¢m tra diéu kic¢n
ord(b) <= ord(bt2). Néu diéu kién nay la sai thi mdy ra khoi vong lap for va thuc hign
lenh 1iép theo trong chuong titnh. Néu diéu kién trén i ding thi mdy thue hi¢n Lénh.
déng thai bién b duge tang t6i gia tri ti€p theo succ(b). mdy lai kiém tra diéu ki¢n
ord(b) <= ord(bt2). qua trinh tiép tuc.

Su hoat dong cua dang (2) twong w dang (1). chi khic & ché: didu kién kiém tra
bay gitr 1a ord(b) >= ord(bt2) va khi diéu kién diing thi médy thuc hi¢n Lénh va bién b
giam dén gid tri ding ngay trude pred(b).

Thong thudng Lénh sau do 1a mot cau lénh ghép. Khi ding kenh for cin fuu y:
khong ducc thay doi tri cla bicn dém b bang maét 1énh trong vong 1ap v khi ra khot
vbng lap gid tei cva bién dém fa khong xdce dinh.

Chuong trinh Ascii.pas: in 256 k¥ tu cia bing ma ASCIL.
usas crt;
var 1 : byte:
begin clrscr;
for i := 0 to 255 do

begin writeln('Ky tu thu ',i,' 1la : ',chri{i})):
if (i mod 21)=0 then readln;

end;
readln; end.

Chuong trinh Tong.pas: tinh tong n s6 thue nhap tir ban phim.

uses crt;

var i,n : integer; a,s @ real;
begin clrscr.
write({'So luong so n = '}; readln{(n}; s := 0;

for i:=1 to n do
begin write{‘'a[',i,']
s 1= 85 + aj;

'}, readln(a):

end;
writeln{'Trung binh cong
readln; end.

)

',s/n:13:9) ¢

Chuong trinh ChuCai.pas: in 4 dong chi cai tir a téi z. in thuong va in hoa theo
¢4 hai chiéu tién va lul.

uses crt;

var ch : char;

begin clrscr;

for ch := 'a' to 'z' do write(ch,’ '}: writeln;

for ch := 'z' downto 'a' do write{ch,' 'y, writeln;
for ch := 'A' to 'Z' do write{ch,’ '}; writeln;

for ch := 'Z' downto 'A' do write(ch,’ '}: writeln;
readln;

end.
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6. Lénh while . .. do

Cii phdp lénh : while bi¢u_thire_logic do Lénh ;

Hoat dong cua 1¢énh: mdy € lap di lap tai Lénh chimg nao bicu thiue logic con
nhan gia tri true. Néu biéu thirc logic ngay tir ddu dd nhin gid tri false thi may khong

thuc hi¢n gi va chuyén (61 1énh tiép theo. Thong thudmg Lénh sau do Ja mot lenh ghép.
Chuong trinh While.pas: tim udc chung 1on nhat vi boi so chung nhd nhét cua

hai s6 nguyen duong m van nhap vao tir ban phim.

usas crt;

var m, n, bsc: integer;
bagin clrscr;

write{'Vao hai sc nguyen m, n = "} ; readlnim,n);
bsc = m * n;

while m<>n do if m>n then m:=n-n else n:=n-m;
writeln ('Ucec so chung lon nhat = ',m);
writeln('Boi so chung nho nhat = ',bsc div m);

readln; end.

7. Lénh repeat. . . until
Ca phip lénh: repeat Lénh until bicu_thie_lugic ;

Hoat dong cua l¢nh: dau tien mdy thue hi¢n Lénh, sau dé ki€m tra biéu thuce
logic: ncu bicu thire logic <6 gid tri true thi mdy ra khoi vong lap. con néu nd ¢é gii i
false thi may lai quay lén thuc hi¢n Leénh. Thong thuong Lénh gém mot day cdc ienh
lien i€p, nhung khong can dat git begin va end. Than vong lap (Lénh) duge thuc
hien it nhal mot lan.

Chuong trinh Repeat.pas: nhap cic ky tu cho dén khi nhap X' thi k&t thiic.
uses crt;
var c: char;
begin clrscr;
writeln('Vao cac ky tu, an X de thoat'):
repeat ¢ := readkey;’

writel(c," '):
until c="X"';
end.

8. Cac lénh goto, break, exit, halt

Lénh goto c6 ci phip: goto nh;
trong d6 nh 13 mot nhiin. Nhan ¢6 the 1a mot tén nhuy én bicn hoac la mot so nguyeén tu
0 dén 9999, Ten nhan phai duge khai bio o diu chuong irinh bang lénh label. Khi gip
I¢énh goto nh miy s€ nhiy khong diéu Kién ti thuc hién cau 1énh ¢6 nhan la nh.

Lénh goto chi cho phép nhay 6 vi tri nay 16i vi tri kKhic trong {han mot ham hay
thi tuc, cho phép nhay tir trong mot vong lap ra ngodi; khong cho phép nhay tir ngoai
vio mot ham hay thu tuc, khong cho pliép nhdy vao trong mot vong lip. khong cho
phép nhdy tr ngodi vao mot khoi lenh. Bang cdch nhay nguge ¢ lai. lénh goto cho
pheép tao duoc cic chu trinh nhu I¢nh for,
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Chuong trinh LapGoto.pas : tinhténg 1 + 2+ 3+ ... +n,

lakbel Nhan;
var i,s,n: integer:

hegin write('Vaco n = "); readln(n}:
s:=0; i:=1;
Nhan : s:=s+i;
1:=1+1;
if i<=n then goto Nhan;
write('Tong = ',s8};

readln, end.

Lénh Break. Trong than cdc Iénh chu trinh For, While, Repeat khi gap lénh
Break thi mdy sé thodt khoi chu trinh. N&u ¢é nhiéu chu trinh 16ng nhau miy chi thodt
ra khoi chu trinh trong nhat chia Iénh Break.

Chuong trinh Break.pas: tinh 1dng cdc s6 nguyén nhap vao tir ban phim. néu sé
nhap vao [a s6 0 thi két thie chuong trinh.

uses crt;
var i,s: integer;

begin clrscr; s := {;
while true do
begin write('Vac mot so, nhap 0 ket thuec : '}:

readln{i}; if i=0 then break:
s 1= s + iy
end;
writeln('Teng cac so da nhap : ',s);
readln; end.

Lénh Exit. Néu Iénh Exit thude chuong trinh con thi su thue hién Exit s& lam
chdm diit chuong trinh con, trd vé ché goi nd. Néu Iénh exit thude chuong trinh chinh
thi su thuc hién nd s¢ lam cham dut chuong trinh,

Lénh Halt. Lénh Halt lam dung han chuong trinh, thuong dung khi gip phdi

mot truong hap nao dé ma thuat todn khong thé 1iép tue duoc.
Bai tap

1. Lap trinh vao 3 6 thuc a, b, ¢. Kiém tra xem 3 0 d6 ¢é thé la do dai 3 canh
cta mot tam giic hay khong. Néu ching 1a 3 canh cOa mét tam gidc thi Kicm tra xem
dé 12 tam gidc gi (vudng, can, déu) va tinh dién tich tam giic.

2. Giai bt phwong trinh bac hai AX® + BX + C> 0 véi cdc he s6 A, B, C bat kv
nhdp vao tir ban phim.

3. Giai phuong trinh AX* + BX® + C = 0 vdi cdc hé sé nhip ti ban phim

4. Lap trinh giat hé phuong trinh: AX + BY =C

DX+EY=F

Hudng dan: tinh dt = ac-db, dx = ce-tb, dy = af-dc. Néu di<>0 thi ¢6 duy nhit nghiém
X =dx/dt, v = dy/dt. Trong truong hop dt = 0, néu dx = 0 vi dy = 0 thi hé phuong trinh
cd vo so nghiém, trii lai thi hé phuong trinh vo nghiém.

5. Viét chuong trinh nhap vio s6 thi 1y cua Thing vd Nam (chang han thang
0/2004: 1thap 9 va 2004), in ra man hinh s6 ngiy cua thang dé. Luu ¥: ¢ic thing 1. 3,
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5 7.8, 10. 12 ¢6 31 ngiy: cdc thang 4, 6, 9. 11 o 30 ngdy: thing 2 ¢& 28 ngay. vao
nam nhudn (nam chia hét cho 4) thang 2 ¢6 29 ngay.

6. Lap chuong trinh doc vao 1 ban phim mot s6 nguyén N { 1<= N <= 10 ) roi
dua ra tigng Anh cla s dé. Vidy: go vao 2, duara TWO.

7. Nhap vao tir ban phim mot ky . thong bdo ra man hinh ky wr d6 thuge V3o
tap hop cic k¥ ty nao trong 8 tap ky tu: cdc chit s6, chi thuong. chi hoa, cdc dau phép
tinh. cic diu so sdnh. cic loai ddu ngoic, cdc dau npat cau. ciac kvt khic.

8. Tim tat ca cic sO nguyen 16 ndm gilta hai 56 1 nhien N1 va N2 (hai 6 nay
nhap vio tir ban phim).

9. Tim 14t ca cic s6  nhién khong lén hon 10000 sao cho 16 bing 10ng cac udc
clia 16, ude khong ké chinh né. Vidu: 28 =1+2+4+ 7+ 14

10. Hay liét ke Kim phat gap Kim gi&s vao nhimg thin diém nao k& tir 0 2is cho
161 24 pids cling ngly. cho tong s6 1an gap nhau (ké ca hic O gio va 24 gio).

11. Viét chuong trinh nhiip vao mot s6 nguyen duong (kicu long) tir ban phim va
in ra man hinh s6 luong chir s6 cba $6 vira nhap. Vidu: 789123456 cho 9.

12. Tinh xdp xi ham ¢" theo cong thuc e’ = 1 + (x/ 1D+ (C/20+ .o+ (X" al)
trong dé x duge ¢ho tir ban phim. Tong trén chi gidr lai ¢ic s6 hang ¢o tri tuyét don 16n
hon mot s& eps cho trude, eps clng duge nhap vao tir ban phim.

13, Ham sin(x) duoc tinh xap xi theo cong thic

Sin(x)=x-x /3 +x /3 -x /T + X9 -
v&i x tinh theo radian. Hay viét chuong tinh tinh gid tri vo1 pdc x nhip vao 1 ban
phim theo s6 do. s¢ phiit va so gidy. Tong tren chi giit lai cdc s& hang c6 tri tuyet dos
160 hon 0.00001. So sinh két qua vé1 ham chuan sin{x) cua Turbo Pascal.

14. Tinh can bic hai coa mét s6 t duong theo cong thic lap x,=(t / X, . + X,,) /2
Gid tri xap xi ban dau 1a s6 duong x, cho teude, Tieu chudn dimg cia qua trinh lap la
abs(x, - X, ;) < 0.00001.

15. Lap trinh 1am nhiém vu : khoi tao <@ du tai khoan la 0, hién menu sau cho
phép ngun dung lua chon mot trong 4 kha nang:

X. Xem tai khoan  G. G tién vao R. Riit tién ra K. Két thiic

Chuong trinh s& chay theo vong 1ap va két thie kbi ngudi ding dn 'K'. Néu chon
(', mdy s¢ hién dong chit hoi "Gui vao bao nhicu tién ? ", ngudi dung nhip vao 0
lugng tién gl vao ngan bang, mdy tinh todn va hién "S6 du tdi khodn mdi .. .. " NéEu
chon 'R, mdy s& hi¢n dong chi hoi "Rat ra bao nhicu tién 7 ", ngudi dung nhip vao so
lugng tién cdn rdt, mdy tinh toan va hi¢n "S6 du tai khoan méi @ . ... " Néu chon X'
mady s¢ hién "Sa du hien tai la .. .". Yeu ciu kiém tra: s6 du tai Khoan, 6 1ién gui vao
va rit ra khong thé am.
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Chuong 3
Ki€u mang, kiéu xau ky tu, kiéu tap hap

. A’ k]
1. Kieu mang

Mang [h mot Kiu dir liéu ¢6 ¢du trae bao gom mdt 8O ¢6 dinh cde phin w ¢6
cung Kicu, ¢4 cing mot ten chung. Moi phan tu cua mang chida duge mot gid tri va
duge truy xuit thong qua cde chi so. Mang clng ¢d ciae Kieu nhu bidn: byte, integer.,
real, char, string . . . Cong dung cua ming 1a ding dé luw o mot ddy 6 licu ¢6 clng
mot tinh chat nao do, vi du mang ho tén cdce sinh vién.

7 ~ -

a) Mang mét chieu

Mang mot chidu 1 mang dung mot chi 6 d¢ xde dinh cic phan wr cda mang.
Trude khi ding mang phii khai bido kicu cua nd. Cé 3 cach khai bio mang mot chidu:

Céach 1 khai bdo qua dinh nghia kicu cua ming

const nmax = 30300;

type mangl = array[l..nmax] of real;
mang2 = array['a'..'z'] of integer;
mangl3 = array[0..99] of string[25];

var a : mangl; b : mang 2; s : mang3;

L.énh type dinh nghia Kicu cua niang, bao gdm: 1én Kicu, gidi han dudi v pidi
han trén cta chi 56 chay trong mang, Kicu gid tr cla cde phan 1@ cta mang. Cic i¢nh
iren khai bio: bicn a 1a mot miang sO thue ¢o6 61 da 3000 phan . ién b Ia mang so
pguyen ¢d 101 da 26 phidn W ddnh 56 cde phan e tr a dén z), bicn s la mot mang xau
ky tir ¢ 107 da 100 phan 1 vi méi xau Ky wr dai khong quit 25 k¥ W D truy nhap viwo
phan tir thir 1 cua mang a ta dung cach vi€l alii.

Cach 2: khai bio truc ticp

var a : array[l..1000] of double ;
Cich 3: khai bdo va khoi dau cho ming
const a @ array{l..6] of integer = (5, -1, 7, B, -9, 6):
tamgiac : array([l..4] of pointtype =
({x:320;y:120}, {x:480;y:360), (x:160;y:240) , {x:320;y:120)}:
Lénh dau khai bao ming a gom 6 phin tr vit gdn gid tri ban dau. trong chuong trinh
cic afi] ¢o the thay doi gid i mac db ¢ chit const. Lénh tha had khai bdo mang
tamgiac ¢é 4 phan t&r va gdn gid tri ban dau. mot phian tr 1a mot dicm trén mat phang
(¢6 kicu bdn ghi).

Chia v ¢l s chay trong mang ¢6 the [a cde s0 nguyeén am v mang ding trong
cac chuong trinh con (thu tue hay haun) déu phai khai theo cdch tha nhat.

Chuong trinh NoiBot.pas: nhap mot mang n sé thue e ban phim. dung thul
todan noi bot d¢ sip x&p cic phan wr ctu mang theo chicu tang dan. Sau moi vong 1ap
theo 1 phan tir 16n nhat chim xuong cudi cung. chuong trinh 1o ra cdc KEt qua sap x&p
trung gras.

uses crt;
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const nmax = 100;

type mang = array[l..nmax) of real;

var a : mang; 1i,3J,n ! lnteger; t: real;

begin clrscr;

write('Vac so phan tu cua mang n = ')y ; readlnin);

for i:=1 to n do begin write('al',i,'] = '}y ; readln{ali]) end;

for i:=1 te n-1 do

begin for 3:=1 te n-i do if a[jl>»alj+l] then

begin t:=aljl; al[31:=a[3+1]; a{j+l]:=t end;
writeln('Bucc lap 1 = ',i}:
for 3:=1 te n do write{al[3]1:8:2,' 'y, writeln:

end;
writeln{'Ket gqua sap xep:'):
for j3:=1 to n do write{afjl:8:2,' '), writeln;
readln;
end.

Chuong trinly Nguyen To.pas: tim cic s0 nguyeén to khong vuot qud n cho trude.

usas crt;
const n = 5995,
var a: array[l..n] of boclean; 1,3,d: integer;
begin clrscr; alll:= false; d:=0;
for i:=2 to n do al[i] := true;
for 1:=2 to n div 2 do for j:=2 ton div i do a[i*3]:= false;
for i:=1 to r do if ali] then

begin d = d+l; write(1:5); if d mod (24*16) =0 then readln; end:
readln;
and.

e . .
b) Mang hai chieu
Trong thuc ¢ chidng ta thuong phai lam viée vdi cdc bang so licu gom cac hang
vi ¢ot (vi du biang di€m coa hoc sinh). B¢ bicu thi bang 5§ ta dung ming hai chid¢u véi
hai chi s6. chi s6 dau dé chi himg. chi s thi hai d¢ chi cot. Cach khai bdo mang hal
chicu:

const mmax = 30; nmax = 50;
type mang = array[l..mmax, 1. .nmax] of integer;
var a : mang ;

Cdc 1énh trén khai bdo bién a la mot mang bl chiéu cic 56 nguyén ¢d ¢hi s6 hing chay
ur U den 30 va chi s6 cot chay tir 1 dén 50. D¢ truy nhdp vao phin 1 hang i cot j cua
mang a ta ding cach viet a[i,jl. Ta cling ¢6 thé khai bdo mang hai chicu mét cach iruc
1iép (khong dung type):

var a : array{l..30, 1..50] of integer ;

Déi véi nhiing chuong 1rinh cdn tiét kiém thoi giun tinh todn, cic mang hai
chiéu nén quy vé mot chiéu. V&i mang hai chiéu ¢6 30 hang v 50 cOt ¢6 thé quy vé
mang mot chicu theo khal bao sau:

const m = 30; n = 50/

type mang = array(l..m*n] of integer;

var a : mang ;
Bi¢n a 13 mang mot chi¢u ¢6 m*n phan tu. D¢ truy nhap tdi phan tr hang i cot j cua
mang hai chiéu goc ta dung cdch viet a(k] val k = (1-1)*n+).
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Do 16n 161 da cltis mot mang mot chicu hay hai chiéu khong vuet qua 64 KB.

Tuong e ming hai chiéu ta ¢d the khai bilo cic mang ¢6 nhi¢u hon hai chi so:
var a : array([l1..10,1..10,1..10,1..10] of integer;

Chuong trinh Mang2c.pas: cong mang hai chi¢u theo hang va theo cot.

uses crt;

const mmax = 20; nmax = 30;
type mang = array[l..mmax, 1..nmax] of real;
var a: mang; i,3j,m,n: integer; s: real;
begin clrscr; write('Vao so hang va so cot m, n = '}); readln(m,n);
for i:=1 to m do for j:=1 to n do
begin write('al’,1,',',3,'] = '}; readln{al[i,Jl); end;

for i1:=1 to m do
begin s:=0; for j:=1 to n do s5:= s+afi,3];

writeln('Tong hang ',i,' la : ',s5:13:3);
and;
for 3:=1 to n do
begin s:=0; for i:=1 te m do s:= s+af1,3];
writeln{'Tong cot ',3,"' la : ',s5:13:5);
end;

readln; end.

.I\') -~ -
2. Kieu x3au ky tu

a)} Khai bao xau ky tu

Dit licu kicu xau k¥ w istring type) 12 mot ddy cde ky tu bat ky. D licu Kicu xau
Ky 1y ¢6 nhidu didm tuong tu nhy ki¢u mang nhung cing ¢é diém khde nhau 1a s6 ky
trong mot bién ktéu xau Ky W ¢6 the thay doi, con s6 phdn tr caa kicu mang ludn luon
¢o dinh. Mot bich kicu char 12 mot xiu kv tu ¢é do dai mot. Mot bién kicu xiu kv tu
duoce khai bdo bing tir khod string theo sau [a s6 kv tu cue dai ¢6 the ¢d cha xdu dat
trong hal ddu ngoac vuong ||

var tén_bién : string{ do dai cuc dai |

Xau ky ty ¢6 chiéu dai 161 da 12 255, Khi khai bdo ta cing ¢6 thé khong chi ra dé
dai cuc dai. Vi du: var HoTen: string[25]; St: string; Ciu lénh ndy kha
hdo bi¢n Holen ¢ 1hé chita 161 da 25 ky tu. bich St chda toi da 255 ky tu. D¢ chi ky tu
thir i trong xau ky tu St. ta dung ky hicu St[1] (giong nhu ky hi¢u phin tr thd i cua
mang).

Cach bo tri bd nhd cua xau ky tu

Gia s bién HoTen o trén duge gan gid trs HoTen := 'Nguyen Van'; Khi do
phan tr thir 0 cia xau kv w HoTen[0] chita ky tu ma md thap phan ASCII cua no 1a s6
kv tr hién ¢é trong xaw ky w (tae I chr(10)). Tiép theo tir HoTen[1] dén HoTen[10]
chita cic ky tu N gu y en V a n. Cde phan tur tir HoTen[11] dén HoTen[25] la khong
xdc dinh. Nhu vay do dai thue cta xau ky tr bang ord (HoTen (0]).

Cac phép toan trén xau ky tu

- Phép gdn: bién := bi¢u thitc. Vidu HoTen := 'Nguyen Van Minh';

- Phép ndi xau ky tu: ky hi¢u boi dau cong (+). Vidu 'Turbo '+'Pascal’.
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- Cie phep toan so sdnh: khi so sdnh hai xau ky ty, cde ky w coa hai xau duoc so
sanh wmg cap mot W tidi sang phai theo gid tri cda bang md ASCIL Néu hat xau c6 do
dai khac nhau va so ky ¢ giong nhau dén do dai xau ngan nhat thi xau ¢6 do dii ngin
hon duoe xem La bé hom. Vidu: "ABC = "ABC' cho True, '"ABC' > 'AB' cho True. "abed’
< ‘abed’ cho True. "ube' > 'ad’ cho False,

- hd bl ﬂ’) r -~ -

b) Cac thu tuc va ham chuan x& 1y xau ky tu

Turbo Pascal ¢6 san nhicu thi tue v ham chuan dé xi 1¥ xau ky tre:

Thu tuc Delete(St, Vi, Sokt). Cic thum s6: St 13 bi¢n kicu xau ky tu, Vi va
Sokt la cdc bi¢u thie nguyén. Thu tuc nay s¢ Xod tir vi tri Vi cta xau k¥ tu St mot s& ky
tu la Sokt. V{dy néu St = abedefgh’ thi Delete(St.3.4) s€ xod 4 Ky ty cla St ké tir vi te
thir ba. két qui ta nhian duge St = abgh'.

Thu tuc Insert(St2, St1, V). Cic tham so: St2 13 bi¢u thite kidu xau ky tu, Stl
la bien kicu xau ky tu, Vi [a bicu thice kicu nguyen. Thi tue ity 8¢ chen xau ky tr St2
vito xiu Ky ty Stl k€ 1 vi i Vo Vi du Stl = 'Neuyen Dung'. St2 = 'Van', lénh
Insert(312, Sth.8) cho ta St = "Nguyen Van Dung'. Trudng hop Vi vugt qud do dai clia
St thi §t2 s¢ duge ghép ndl tiep vao sau Stl. Vi du Stl = 'abed' thi Insert('xyz'.Stl.6)
cho két qud "abedxyz'

Thu tue Str(GiaTri, St). trong d6 GiaTri  bicu thic nguyén hay thuc ¢é ghi
idng in ra, St 1a bién kicu xau k¥ w. Tha tue ndy s& dm ali try s6 GiaTri thanh xéu ky

trrol gan cho St Vidu i =45, Ste(i:3. St chio ta St =" 45" (¢6 3 Ky tu, ky 1o dau I dau
cach). Gia su x = 123.3678999 thi Str(x:10:5, Sty chota St=" 123.56789".

Tha tuc Val(St, So, Loi), trong dé St [3 bidu thite kidu xau ky 1, So la bién
nguyén hay thue, Lot Ia bién nguyén. Thi tuc niiy doi xiau ky wr St bieu dién mot s6
(nguyén hay thuc) thanh ra s6 va gan cho So, néu phép bicn doi dang thi Loi = 0, néu
phép bien doi sai (do St khong bi¢u dién ding s6 nguyén hay thye) thi Lot nhén gia tri
bang vi (i cla Ky t sai trong xau St. Vi du St = 234, k va | ]a hai bién nguyén thi

Val(St, k. ) cho k = 234 1 = 0. Gia sir St = 2346 thi Val(St, k. 1) cho k khong xic
dinhval=4,

Ham Leng,lh[St) ho d¢ dai cta xau ky e St Vi du: néu St = 'Ha noi' thi
Length(SU =

Ham C()py{St, Vt, Sokt), rong d6 St Ia xiu ky tu, Vi va Sokt i cic bidu thie
nguyén. Ham nay sao chép Sokt ky tu ké tir vi of Vi cua xidu St sang mot xau ky tu
moL. Neu Vi + Sokt > Length(St) thi Copy chi sao chép cic ky W nam trong xau st.
Con nCu Vi > Length(St) thi Copy s€ cho mot xau ky sy rong. Vi du St = ‘abedefgh' thi
Stl = Copy(St, 3. 4) s¢ cho xau ky tu méi St ='cdel’.

Ham Concat(sl, s2,. . ., sn) s& ghép ndi tdl cd cdc xau ky s, s2. .. ., sn
thanh mot xau ky tr theo thi (v da viel, Néu 1ong s6 chidu dai cia cic xau ky tur {6n
hon 255 thi mdy bdo 161, Ta cing ¢6 thé dimg phép cong dé ghép nai cdc xau kv .

Ham Pos(S1, S2) cho ta vi tri diu tién coa xau ky tr S gip trong xau Ky
S2. Néu khong tim thdy Pos cho gid tri bang .

Ham Upcase(ch: char) déi chit cii thudmg thanh chif ¢ii hoa.
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Chuong trinh ChuChay.pas: in lén man hinh mot dong chir chay tir phai sang
trdi cho dén khi &n mot phim bit ky.

uses crt;

var i,d: integer:; s, sl, s2: string:

begin clrscr;

8 = 'Trung tam Khoa hoc Tu nhien va Cong nghe Quoc gia * '
d := length(s);

repeat gotoxy(15,11); write(s): delay (250} ;

sl:= copy(s,2,d-1); s2:= copy(s,1,1); s:= s5l+s2;

until keypressed;

end.

Chuong trinh XepXau.pas: nhdp danh sich hoc sinh mot Idp. doi cdc tén ra chit
hoa, sap x€p theo thit ty 1ang dén ciia ho vi ten.

uses crt;
const nmax = 100;
type mang = array[l..nmax] of string[25];
var a : mang; 1,j,n : integer;
t: string([25]:
begin eclrser;

write('Vac sc¢ phan tu cua mang n = '} readln{n);
for i:=1 to n do
begin write('a[',i,'] = 'Y readln(a[il); t := ali};
for j:=1 to length(t) do t{3] := upcase(t[4]};
afi] = ¢
end;

for i:=1 to n-1 do for J:=1 to n-i do
if afjl»al[j+1] then
begin t:=alj]; aljl:=alj+1]; a{3+1]:=t end -
writeln('Ket qua sap xep:');
for j:=1 to n do write(alj),' -> '); writaln.
readln;
end.

- - -ll') o~

3. Dir liéu kiéu tap hgp
- - IJ\" -~

a) Khai bao kiéw tap hop

D licu kicu tap hop (Set) la mot 1ap hop cua nhimg dit ligu ciing thudc mor kict
1ol rac, goi la kiéu co sé cla kidu tap hop. Kiéu co sd c6 the 1i kicu nguyen, Kicu kv,
Kieu logic, kiéu ligt ke hay ki¢u doan con. Trong Turbo Pascal. s6 phan tir cuc dai cia
mot tap hop la 256 phan tr. Mot kicdu tap hop duge khai bao hoi:

Tén kiéu tap hop = Set of Kidu cu so;

Vidu:
type ChuSe = Set of 0..9;

ChuCaiHoa = Set of TATL 2
var so : ChuSo; chu : ChuCaiHoa;

Mau : set of (Xanh, Do, Tim, vang);

Mot tap hop duge xdc dinh bing cach liét ke cic phin 1 cia né trong hai dau
moc vuong. Véi vi du & trén ta ¢ the thue hién cdc phép gin sau: so =
[2,3,6..9]; chu := ['A','C'. 'F'];: Vi tri cdc phan 1@ tong tap hap khong
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¢6 ¥ nghia. Tap hop rong duoc ky hiéu la [] vi n6 duoe xem 1a cung kiéu véi moi tap
hap. '

b) Cac phép toan trén tap hop

Cac phép toian quan hé: A = B cho gid iri True néu hai tap hop bing nhau,
A<>B cho True néu hai tap hop khde nhau, A<=B cho True néu A la tap con cua B,
A>=B cho True néu B li tap con cua A. Chd v: khong ¢6 phép todn > hay <. D¢ kiém
tra xem tap A ¢6 thue sy nam trong tap B hay khong ta sir dung cau 1¢énh:

if (A<>B) and {(A<=B)} then writeln('A la tap con thuc su cua B'};

Phép toan in. Phép todn in ding dé¢ xét xern mét phan tf ndo d6é ¢6 nam trong
tap hop khong. Néu phan tir dé ¢6 nam trong 1ap hop thi phép todn cho gia tri True.
nguoc lai cho gid trf False. Vidu: *e' in ['a','c’,'d"] cho gid trj True, 'n*
in ['Y', 'y'] cho False.

Cac phép toin hop, giao, hiéu. A+Bla hop cla A va B, A*B la giao clia A va B,
A-Blahicucta AvaB. Vidu:nfu A=[1.3,57.9].B=1[(5,6.7 8] thi A+B = [I, 3.
5,6.7,8,9.A*B={5,7]. A-B=[1.3,9].

Chuong trinh TapHop.pas: nhip vio mot chi cdi, xét xem chif cdi d6 1x nguvén
am hay plhu am.
uses crt;
type tapkt = set of char;

var ChuCai,NguyenAm: tapkt; ch: char;
begin clrsecr;

ChuCai := ['a'..'z"','A'. . '2"];
Nguyendm := [TA','E"',*'I",'0",'U"];
repeat write('Nhap mot chu cai : ') ; readln{ch};

until ch in ChuCai;

if upcase{ch} in NguyenAm then
writeln{ch,' la mot nguyen am'}

else writeln(ch,' la mot phu am');

readln,

end.

Bai tap

1. Nhip mot day s6 gom N phin tdr tir ban phim. Pua ra cdc thong tin:

- Tong cdc phan wr cba ddy, trung binh cong cua cdc phan wr

- $6 lugng céc so hang duong va 16ng cla chiing

- 56 hang am dau tiéa va chi 6 clia nd

- 56 hang 16n nhat caa ddy va chi s6 cha nd

- S6 luong s6 hang duong lién tiép nhidu nhat

- 86 lugng $6 hang duong lién tiép ¢ 16ng 16n nhat

- 56 lugng cdc s6 hang lién tiép dan dau nhiéu nhat

- 56 lwong cdc phan tir [én hon hay bang mét s6 X cho truéce

2. Nhip mot ddy s6 nguyén tir ban phim. In ra man hinh tan suat (s lin xuat
hi¢n) cha cic s6 trong day dé.

3. Nhap tir ban phim tuoi va thu nhap clia N ngudi (dung hai mang mot chiéu).
Tinh thu nhap trung binh cia méi lita tué.
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4. Nhip mot 56 nguyén duong n <= 200 vi hai ddy n s6 nguyén a|l.n] va
b[1..n]. Thong bido ra man hinh xem hai diy d6 ¢6 ciing cic s6 hang nhu nhau va chi
khdc nhau vé thit ty sip x€p hay khong ?

3. Dung cdc mang mot chiéu nhap dir lieu tir ban phim cua cic khich hang gt
tién vao ngin hang: Ho tén, S6 tai khoan, S6 du tién gui (¢é the am). Sap x€p danh sich
khich hang theo s6 tai khodn tang din va in todn bo dit licu ra dudGi dang bang. méi
hang la dir iéu cua mdt khich hdng tinh tong so tién du cla cdce khéach hanu

6. Ba dai Iy A, B. C bdn 10 loai bdo. Viét mot chuong trinh nhap vao tén bio.
luong ban trong mot tudn cia moi dai 1y d6i véi loal bdo nay, tinh tdng luong bdn cua
loai bdo. Dua toan b théng tin ra mot bang véi 5 ¢ot: 1én bdo, luong bin cia lung dai
ly, tong s6. Méi dong tng véi mét loai bao. Cic mang dung: T(10) mang tén cdc bio,
A(10} lugng bin cia dai 1y A, B(10) lugng bdn cua dai ly B, C(10) tugng bin coa dai
1y C. $(10) tong luong ban cua 10 loai bdo. Cong thie 1inh: $(i) = A(i) + B(i) + CG).

7. Biet ngay 1/1/2004 1a ngay thit nam. in todn bo cudn lich nim 2004, 20053,
2006 ra man hinh (cé dimg trang man hinh):
1/1/2004  Thi nam
2/1/2004  Thisdu .......

8. Ding mdng mot chiéu dé luu it cdc s6 nguyeén duong 16n (c6 thé ¢6 hang
ngan chir s6). Lap trinh thuc hién cdc phép tinh cong. trir vd nhan haj s& nguveén ducng
cG16n.

9. Nhap mot mang hai chiéu A (m hang, n cot) tir ban phim.

- Tim gid tri 16n nhat va nho nhat trén moi cot.

- Tim phd[l tu 10n nhat va phin 10 nhd nhat coa mang A clng cic chi 58 hing v
¢6t cua 2 phan tr nay.

- Trong mang A ¢6 bao nbicu phin i biang phan tir 16n nhat.

- Lip mot mang B md mdi cot cia A thiuh mot hing cta B.

10. Sap x&p ma';ng All.m, I.n] sao cho cdc phin tor ¢6 gid 1 tang din kbi di
theo chiéu xody tron oc tir ngodi vao trong theo chiéu kim dong ho.

11. Sip xép ming A[l..m, 1..n] sao cho cidc phin tr ¢6 gid tri tang dan khi di tr
trai sang phat va tir trén xuong dudi.

12. Gia st n la mot s& 1¢, Pién cic $6 tir 1 dén n*n vio mang afn}[n] sao cho
téng cdc phén tir theo hang, 16ng cdc phan ti theo cot, tong cdc phan 1 theo hai duong
chéo 1a bang nhau. Mang ¢6 tinh chat trén goi la mot ma phuong.

13. Boc vio tir ban phim toa do Dé cic trong mat phang cua 4 diém A, B. C, D.
Kiém tra xem 4 diém nity ¢6 tao thinh mat 1t gidc 161 hay khong ? Néu ¢é thi tinh dién
tich ctia no.

14. Cho mang alm][n]. Phin t&r afi][j] goi 1a phan t& yén ngua néu né 1a phan tir
l6n nhat cia dong i va la phin tir nhd nhdt cua ¢dt j, hodac nd Ja phan tir nho nhit cla
hang i va la phin tu 1on nhit cuia cot j. In ra 14t ca cde phin tir yén ngua ctia ming A.

15. Nhap mot xau ky ty tir ban phim gém cdic tf, vidu ST="'Thu do Ha

i'. Lap chuong trinh d¢ bé bét cdc ddu tréng gilta cde tir sao cho cic tlr chi cach nhau
1t Ilhdl mot dau trong.
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16. Viét chuong trinh nhap vio tir ban phim Ho va Tén ¢ua mot nguoi. sau doé in
phan Tén ra man hinh. Vidy nhap " Tran Hung Dao " thi in ra 'Dao’.

17. Lap trinh nhap vao tir ban phim danh sich hoc sinh mot 1dp. sap x€p lai danh
sdach theo thir ty abe cia tén, néu trang 1én thi sap theo thif tw abe ctia ho viy tén dem.

18. Nhap vio mot cau ket thue bang dau chim. In ra ciau d6 ¢o bao nhicu tu.

19. Nhap mot s6 nguyén he 10, in ra dang chir ctia s0. Vi du: 3605076, in ra "ba
tricu sdu tram linh nam ngan khong tam bay muoi sdu”,

20. Vict chuong trinh doi mot s6 nguyén duong ur he co $6 10 sang h¢ co s0 bat
KV (co s6 2, cu 36 8, co 50 16).

21. Nhip mot xau S tir ban phim. xau S poém n 86 thue duge viel cdch nhau hoi
ddu phay, vi dy S ='3.2. 8.567, -98.12. 0.1234. -3.45". Hay chuyén n s6 tlr xau vao mot
mang s0 thuc Afl..n].

22. Viét chuong trinh nhap vio tr ban phim mot ki tr vt mot xau kv . Hay
thong bdo ra man hinh ki tr do xuat hién bao nhicu lan trong Xau ki ty v tai nhimg vi
{ri nao.

23, Viét chuong trinh nhap vio tir ban phim hai s6 nguyen duong M. N. Hiy tim
cach thay cdc dau ? trong bicu thifc ( ( ((42M) ?M) 2M) ?M) boi cac phép todn +-*/ div
sa0 cho gid tri cta bicu thic nhan duge bang N.

24. Lap winh nhap vio tic ban phim cic ap A, Bima cdc phin ur cua ching thudc
cde kvt ti AT 617 Xide dinh cde tap €, DL B trong 46 C = A*B. D = A+B.E = A-B.
Pita ra man hinh Iuc luong cic tap C. D, E va liet k¢ cdc phan tr cua tome tap hop.

25. Lap trinh nhdp vao tir ban phim cdc tip A. B mil cic phdn tr cua ching la
nhitng s6 ngayeén duong trong pham vi tr 0 dén 253, Xde dinh cic tip C, D. E. trong do
C = A*B. D = A+B. E = A-B. Dua ra min hinh lue tuong cde tip C, DL E va ligt ke cic
phin 1r cia ting tap hop.

26. Lap trinh ubap & ban phim mot tip W gom cdc phin 1w 1a chi cdi trong
pham vi tir C dén R v tir ¢ dén 1, khi nhap & 0 thi két thic nhip. Vdi xdu S nhip tu
ban phim hily cho bi¢t ¢ bao nhicu Ki ty cua S thude W. Xay dung tap U gém cdc ki tu
cua S nhung khong thude W,n tap UL

27. Lap chuong tiinh nhip tir bin phim 4 tap A, B, C. D ¢6 phitn t 1a nhiing o
nguyén duong. Tim tap ¢6 luc luong nho nhit. Tim hai tap ¢6 giao 16n nhat trong 50
giao cua timg cdp hai tap khdc nhaw timg doi mot. Tim 3 tap ¢6 hop lon nhat.

28. Nhap ti ban phim hai tap A va B o phan {(r la nhitg k¥ w cua bang ma
ASCII. dung phim ESC (ma 27) dé két thac nhap maot tap. Goi C la tip cdc ky cua
bang ma ASCIL Tim cdc tip: phian bit clia A, phin bl cda B, phan bil cia ANB dol vé
C.
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Chuong 4
Chuong trinh con

Trong Turbo Pascal 6 hai loai chiong trinh con: ham va thd tuc. Uu di¢m cia
viée dung chuong trinh con: trank viét fap lui mot doan chuong trinh nhiéu lan trong
chuong trinh, mau hod mot doan chuong trinh dé cho nhicu ngucn dung (nguoi dung
chi can biét dif ticu vao va dit liéu ra dé & cic bién nio ma khong can biét chi tiét thuat
todn trong doun chuong trinh), phan mot chuong trinh lon thanh nhiéu mo dun doc lap.

1. Ham va thu tuc

~t - l\? -

a) Cau truc tong quat

+ Cdu trac cua ham co dang:
Function Tén_ham(Tham_sé_1: kiéu; Tham_s6_2: ki€u; .. ) : kiéw:
Var Khai bao cic bién cuc bg :
Begin  Cic i¢nh tinh toéan .

Tén_ham ;= Bicu thic gid i ¢

End;

Loi goi ham : Tén_ham(danh sach cic tham s6 thuc su)

« Cau triic cua thu tuc:
Procedure Tén_ thi_tuc(Tham_so_1: kicu: Tham_so_2: kiéu; .

Var Thaimn_so_3; kic¢u: Var Tham_sd_ 4 klcu)

Var Khai bio cic bicn cuc bd
Begin  Cic 1énh tinh todn ;
End:

L.530 goi thir tue : Tén_thu_tuc(danh sdch cdc tham 6 thyc su):

« GGiai thich

Cic tham 5 sau tén ham va tén thi tue goi la cdc tham s hinh thite (hay con goi
12 d61). Trong th tue cdc tham s6 hinh thic ¢6 hai logi: ¢dc tham 56 duoe khai bio sau

lu l\h()d Var goi 14 tham s6 bién, cic tham s0 khai bdo khong ¢6 Var goi la tham s0 gid
Trong ham chi ¢6 tham so gid tri.

St khidc nhau co ban gitta ham va thu tuc: ham cho ra mot gii tri théng qua tén
ham vi ham ¢6 thé tham 514 vio cac bidu thite tinh t0dn, con thu tue cho ra nhicu gid
tri thong qua cdc tham s6 bién. Loi goi thi tuc la mot 1énh cua Turbo Pascal. Trong
than ham bao gio ciing ¢6 1énh gan gia tri cho tén ham.

Tham s6 thuc su Ja cac tham s6 dung trong 161 got cia ham hay tho tuc. Danh
sach cac tham s& thue su trong 01 goi phcu twong tng vdi danh sdch cdc tham s6 hinh
thic trong khai bdo chuong trinh con v ching phai tuong tng vé Kiéu.

Trong tha tuc céc tham so6 gld tri thudng 1 cdc bién dé chia dit licu dua vao tha
tuc, cdc tham so bicn 1A cdc bién ma k&t quit tinh todn cua thii tue s& chita vao do khi ra
khoi th tuc va ta ¢6 the dung ching d€ tinh todn tigp. Cin het sic trinh viec nhap dif
licu va in ket qua trong rudt chwong trink con. Trong lap trinh ngum ta cling hay dung
thu tue khong ¢6 tham s0, diéu dé chi ¢ot gitp cho lap triinh sing sua dé doc.
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Trong mdt chuong trinh chinh (cdp 0, ¢dp cao nhit) ta cé thé khai bdo cic
chuong trinh con (cap 1) trude than chuong trinh chinh, trong moi chwong trinh con
cdp 1 ta lai c6 the khai bdo cdc chuong trinh con (cap 2) trude than cGa chuong trinh
con cdp | may . .. Cdc bién khai trong phan Var cta chuong trinh chinh duge ding
trong toan b chuong trinh. Cic bién khai sau phan Var cia chuong trinh con cdp n s&
duge dung trong chuong trinh con nay va tit ca cic chuong trinh con cdp thip hon n+1,
n+2, ...

Céac chuong trinh con duge goi 13 ngang cdp néu ching cing tric thudc hoic
chuong trinh chinh hoac mot chuong trinh con khdc. Khi goi chuong trinh con ta phai
tuan theo cdc quy tic sau:

- Trong than chuong trinh (chinh hoac con) ¢6 thé goi t6i cic chuong trinh con
truc thude no,

- T trong mét chuong trinh con (trong than cta chuong trinh con nay hoic trong
thian cta cdc chuong trinh con bén trong chuong trinh con nay) c¢é thé goi téi mdt
chuong trinh con ngang cap va da xay dung trude né.

- - ’ - - . - -
- Trong than mot chuong trinh (chinh hay con) khong cho phép goi tdi cic
chuong trinh con cua né nhung khong thudc né.

Vi nhitng quy tic trén ta phat luén chil ¥ 16i thir ty cdc chuong trinh con. Song
Turbo Pascal cung cip cho ta tit khod Forward dé tranh diéu nay: néu mot thi tuc hay
ham duge khai bdo trude bang Forward thi né ¢é th¢ duge st dung trong cidc chuong
trinh con khic duge xiy dung trede nd. Ca phip cé dang:
program ChuongTrinhChinh;
var

procedure ThuTucl (cac tham so hinh thug); forward;
function Haml {cac tham sc hinh thuc); forward;

procedure ThuTucZ (cac tham so hinh thuc);
begin ..... ThuTucl (cac tham so thuc su);

5 := Haml (cac tham so thuc su}; .....
end; '

procedure ThuTucl (cac tham so hinh thuc);

begin Xay dung than thu tuc .... end:;
funetion Haml {cac tham s¢ hinh thuc} : kieu;
bagin Xay dung than ham .... end;

Begin Than chuong trinh chinh ..... End.

b) Bién toan cuc, bién cuc bd va co ché truyén tham so

M&di byte trong bd nhd la mdt 6 nhd. Byte dau tién ¢ dia chi vat 1y 13 0, byte thir
haicédiachilal, ..., cir nhu viy ta dinh dia chi hét bd nhé. Trong lap, trinh ngudi 1a
thuong ding dia chi logic. B4 nhd trong 640 KB cia mdy tinh dugc chia thanh cic
segment (doan) c6 do 1dn 64 KB, cdc segment danh so tir $0000 dén $FFFF (ky tu $
phia trudc dé€ chi s6 viét ¢ hé 16). Segment $0000 bat dau tir byte thit O cla bo nhd,
segment $0001 bat dau tir byte thd 16 cha bo nhd, cdc segment bat dau tir cdc dja chi
cdch nhau 16 byte. Nhu vay cic segment ¢6 su chong chéo nhau. Céc byte trong mot
segment lat duge ddnh dia chi tir SO000 dén SFFFF, dia chi nay goi 1a dia chi offset.
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Dia chi logic ¢6 dang Segment:Offset, vi du SA4FB:$487C. Turbo Pascal cung cap céc
ham sau lién quan t&i dia chi:

- Ham Seg(x): word cho dia chi segment v him Ofs(x): word cho dia chi offset
clia ving nhd cip phit cho déi tugng x (x <0 the 1a bién, ham hay thu tyc).

- Ham Sizeof(x): word cho kich thudc clia x tinh theo byte (x c6 thé 1a t&n bicn
hay tén kiéu dir liéu).

Bién toan cuc la nhimg bign khai & ddu chuong trinh chinh, ton tai trong sudt thai
gian 1am viéc clia chuang trinh. C6 the st dung va lam thay déi gla tri cla bi€n toan

cuc nhd céc cau lénh trong chuong trinh chinh cling nhy trong 14t ca cdc chuong trinh
con.

Bién cuc bo 12 bién dugc khai bio & diu mot chuong trinh con va cic tham s6
clla chuong trinh con khai bio khong ¢6 Var. Ching dugc cdp phdt bd nhd khi chuong
trinh con duoc goi t6i vi bi xod khi may ra khoi chuong trinh con. Bien cuc bo ¢6 gid
tri trong chuong trinh con va tat ca cdc chuong trinh con khac nam trong chuong trinh
con nay. Néu tén bi¢n cuc bo cita mot chuong trinh con trung voi mot tén bi¢n toan cuc
thi mdy ciing khong nhim lin, mdy s¢ dung hai viung nhd khidc nhau dé luu 1rit hai
bicn, kht ra khoi chuong trinh con bién cuc b bi xo0d.

Khi gip mot 1di goi t6i chuong trinh con, mdy s¢ thye hién cic bude sau:
- Cdp phdt b6 nhé méi cho cdc doi khai khong ¢6 Var vil cdc bién cuc bo. Vai

céc doi $6 khai ¢6 Var ctia chuong trinh con thi vin ding ving nhd tuong dng cua
tham 56 thuc su thuoe chuong trinl me.

- Truy en gla tri cha cdc tham s6 thue su cho cdc tham $0 gid tri tuong ung lruvan
dia chi cta cic tham so thue sy g vai tham 6 bicn cho cic tham 0 bién cua thd tuc.

- Thuc hién cdc lénh trong chueng trinh con. Trong khi thue hién chuong trinh
con, cdc bien cuc bo vi cac tham s& gid tri ¢6 the bi bicn doi nhung khong éanh huong
(Gi cde bien bén ngoai. Trdi lai moi thay doi cha tham s6 bién trong chuong trinh con
s& kéo theo su thay doi cia tham s6 thye sy twong dng (vi ¢ sy truyén theo dia Chl)
Do dé khi ra khoi chuong trinh con, cdc bien thamn s6 thue su Gng voi tham s bicn van
it dugc cdc gid tri mdi nhat do chuong trinh con tao ra.

- Thue hién xong cic lénh cla chuong trinh con, mdy giai phéng cdc doi va cdc
bién cuc bd, trd vé noi goi chuong trinh con,

Chuong trinh HThang.pas: 1ap ham tinh di¢n tich hinh thang.

var dai, ngan, cao, s: real;

function HinhThang(a,b,h: real) : real;

begin HinhThang := (a+b)*h/2

end;

begin

write('Vac day dai, day ngan, chieu cao : '};
raeadln{dai,ngan,cao)

8 := HinhThang(dai, ngan,caoc)

writeln('Dien tich hinh thang = ',s:1:B); readln;
end.

Chuong trinh HinhCau.pas: 1ap thi tuc d€ tinh dién tich va thé tich hinh cau, thi
tuc tra vé hai gid tri.
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uges crt;
var bk, dt, tt : realy
procedure Hinhcau{r: real; var s,Vv: real) ;

begin

writeln('Dia chi bien r la ',seg(r),‘:',ofs{r),', r="',r:1:5);
writeln{'Dia chi bien s la ',seg(s),':',ofs(s));
writeln{'Dia chi bien v la ',seg{v),':‘,ofs{v));

s (= 4¥pitr¥r; v = d*pi¥r*r*r/3

and;

bagin clrscr;

write('Vao ban kinh : '}: readln{bk) ;

writeln('Dia chi bien bk la ',seg(bk),':‘,ofs{bk));
writeln('De lon vung nho chua bk = ',sizeof (bk});
writeln('Dia chi bien dt la ‘,seg(dt),‘:‘,ofs(dt));
writeln('Dia chi bien tt la ',seg(tt},':',ofs{tt});
HinhCau{bk,dt,tt);

writeln{'Dien tich = 1,d4£:1:5,' The tich = ',tt:1:5}:

writeln{'Dia chi thu tuc HinhCau la ',seq(HinhCau},‘:‘,ofs(HinhCau});
raadln; 4

end.

Khi chay chuong trinh bién bk va r dugc cap hai ving nhd khdc nhau, bign dt va
s duge cdp cling ving nhd, bién it va v cling duge cap cung ving nhd. Kich thude cua
tat ca cdc bién déu 1a 6 byte.

Chuong trinh ChuNhat.pas: tinh di¢n tich va chu vi hinh chir nhat bang ba thu
tuc khong cd tham s0 (chi ¢t 1am cho chuong trinh mach lac).

var a,b,dt,cv: real:

procedure NWhapDulieu;

begin write{'Chieu dai va chieu rong : 'y ; readln(a,b):
end;

procedure TinhToan:

begin dt:= a*b; cov:= 2% {atb) ;

end;

procedure InKetQua,

begin writeln('Dien tich = t,de:1:5," Chu vi = ', ev:1:5});
end;

BEGIN NhapDuLieu; TinhToan; InKetQua; readln;

END.

Chuong trinh TimKiem.pas: cho mét mang a c6 n phin tir v mot s0 X, tim trong
mang a xem ¢6 phan (0 ndo tring v6i x hay khong, ham TimKiem() cho gid tri 0 néu
khong tim thay va cho chi s6 cua phan tf mang trung véi X. Paéi cua ham 1a mot mang
mot chiéu.
const nmax = 50;

type mang = array([l..nmax] of integer;
var a: mang; i,j.,n,x: integer;

function TimKiem(n:integer; a:mang; X: integer): integer;
var i,k: integer:

begin k = 0/

for i:=1 to n do if a[i]=x then begin k:=i; break end;
TimKiem := k;

end;
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begin
write{'Vao so phan tu cua mang n = '} ; readln(n);
for i:=1 to n deo begin write('a{',1i,'] = '): readln(afil} end;
while true do
begin write('Vao gia £ri can tim x = '}; readln(x):
if x=0 then break; J := TimKiem{n,a,x)

if 3=0 then writeln('Khong thay phan tu ', x,' trong mang')
else writeln{'Phan tu thu ',J,’ cua mang trung voi ',x};
end;
end.

Chuong trinh NhanM¢ pas: lap mot thu tuc nhan hai ma 1ran a[l.m.l.n] va
b{1..n.1..p]. ma tran két qua la c[l..m.]1..p]. Ca ba doi cua thi tuc déu la cic mang hai
chiéu.

const mmax=30; nmax=30; pmax=30;
type
matranl= array[l.‘mmax,l..nmax} of real;
matran2= array[l..nmax,l..pmax] of real;
matrani= array[l..mmax,l..pmax] of real;
var al: matranl; bl: matran2; cl: matrand; ml,nl,pl,i,j: integer;

procedure nhmatran(m,n,p:integer;a:matranl;b:matranZ;var c:matran3d);
var k,1,3: 1integer:;
begin for i:=1 to m do for j:=1 to p do
begin c[i,3):=0.0;
for k:=1 to n do c[i,3]:= cl[i,j]+ali,k]l*blk,3];

end;

end;
begin
write('Vaoc m,n,p = '}; read(ml,nl, pl);
for i:=1 to ml do for j:=1 to nl do

begin write('a[',i,",',3.']1 = "); readln{al[i,]3]) end;
for i:=1 to nl do for j:=1 to pl do

begin write{('b[',i,',',3,'1 = "} readln{(bl[i,3]) end;

nhmatran(ml,nl,pl,al,bl,cl):
for i:=1 toc ml do
begin writeln{'Dong t,i," cua C: '}
for j:=1t te pl do
begin write{cl[i,3]1:10:3):
if 3 moed 5 =0 then writeln.

end; writeln;
end;
readln
end.
2. bé quy

Ham (hay thu tuc) dé quy 1a ham ma trong than ham c¢é 10i got i chinh né. Khi
ham goi dé quy t&i chinh n6 thi méi ldn goi mdy s& tao ra mot 1ap cac bién cuc bd mai
hoan toan doc lap véi wap cdc bién cuc bo duge tao trong cic lan goi truwde. CO bao
nhiéu 1n goi 61 ham thi cing 6 biy nhiéu 1an thodt ra klidi ham va cd mai lan thodt
ra khoi ham thi mét tap cac bién cuc bo bi xod. Sy tuong tng giita céc lan goi tGi ham
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Vit cdc tan ra khoi ham duoc thuc hién theo thir ty nguge L [an ra dau tién (g véi lan
viio cudi cung. lan ra cudi cing tng vdi an diw tién got ham.

Chuong trinh GiamDem.pas minh hoa qué trinh dién ra khi mot thu tee d¢ quy
duoe goi: diu tién cho k =3, gol thi tue dé quy GiamDem. trong than thu tuc giam
bicn dem di 1. néu né con duong thi lai goi thu tuc. Ta ¢6 thé tudng tweng thu tuc
GiamDem lam viéc nhu ta sao chép 8 ldn thin thu tye GiamDem vao ché got dé quy
trong thin thu tuc.

uses crt;

var k: 1lnteger;

procedure Giamdem{ demn: intager) ;

begin

writeln{'Gia tri cua bien DEM khi vao thu tuc = ’',den};’
dec (dem} ;

if dem>0 then GiamDem{dem)

writeln{'Trucc khi ra thu tuc bien DEM = ' dem):;
end;

begin clrscr;

k := B; GiamDem(8); readln;

and.

Chuong trinh GiaiThua.pas: tinh giai thua clia $0 nguyén k nhap tie ban phim.

var k : integer;

function GiaiThua (n: longint}: longint;

begin if (n=0} then GiaiThua:=1 else GiaiThua := n?* GiaiThua{n-1):
end;

begin write('Vac k = '} ; readln(k);

writeln(k,' giai thua la ',GiaiThua{k)}: .
readln;

end.

Bai tap

1. Viét ham cho udc s6 chung 16n nhat cua hai s6 nguyén duong, ham cho bdi 50
chung nho nhit cla hai $6 nguyén duong. St dung 2 him nly d€ tim ude s6 chung 6n
nhit va boi s6 chung nho nhéat cla N s0 nguyen duong nhap vao {ir ban phim.

2. Hay lap cdc ham sau va vai mdi ham lap mot chuong trinh dé su dung him:

- Ham NguyenTo(x): xde dinh $0 x ¢ phii li s6 nguyed 16 hay khong. Vi du
NguyenTo(13) = True, NguvenTo(10) = False.

- Ham DaoSo(x): cho s0 viét dao cha so e nhién X. Vidu: DaoSo(3852) = 2538.

- Ham DoiXung(x): kiém tra s6 v nhién x ¢6 phai [ déi ximg khong, tie 12 cic
chif s& cdch déu dau va cudi cia x ¢6 giong nhau khong. Vi du DoiXung(24642) =
Truoe.

- Ham SapXep(a,n): kiém tra mang s¢ thyc a[l..n] da dugc sap xép tang hay
giam chua. Ham cho gid tri 0 néu mang chua sip xép. cho gid tri 1 néu X€p tang, cho
gia tri -1 néu x&p giam.

- Ham TrungBinh(a, n. !, n2). tinh gid tri trung binh cuia cac phan tu lién ti€p tir
a[nl] dén a[n2] thuoc day s6 a[H], af2). . . .. a[n).

3, Ding ham GiaiThua(n) d¢ tinh tong
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IT+2+30+ 4+, ., + N (vg1 N<=12).

4. Lap ham tinh tién luong TienLuong(SoNeayCong: integer, LuongNgay: real),
néu s6 ngay cong lon hon 26 thi Tién luong = (26 + (SO ngay cong -26) * 2) * Luong
ngay. néu sO ngdy cong nho hon hay bang 26 thi Tién luong = S8 ngdy ¢ong * Luong
ngay. Lap chuong trinh chinh lam nhiém vu: nhap hoc tén cong nhan, tién [vong mot
ngdy. s6 ngdy cong trong thang, in ra cdc thong tin da nhip va tién luong.

5. S0 lugng san xuat cua N mat hang ma doanh nghiép san xudl duge che bai
mang s = {s1, s2. ..., sn). Gid cua N mat hang cho béi mang g = (gl, g2, ... gn). Lap
mot ham tinh t6ng gia tri cdc mat hang Giatri(s, g, 1) theo cong thice: Giatri = s1 * gl
+82 % g2+ .. +sn*gn

6. Da thic cap N duge tinh theo cong thire

FXy=AX"+A X"+ . +AX' +A,
Lip bam DaThuc(a. n. x) d¢ tinh gid tri coa da thue. _

7. Gid st ham F(x) ¢é mot nghiém treng khodng [a, b] va thed min diéu Kién
F(a) * F(b) < 0. D¢ tim xip xt nghiém x ta ti¢nh hanh ¢chia déi lién tiép doun [a, b], mdi
lan chia chi gii lai noa ndo ¢d ham F(x) trdi dau nhau tai hai dau mat. Khi nao gid tri
tuyét doi cia hiam F(x) tai diém chia xdp xi 0 hoac doan chia dit nhé ta s& lay diém
chia lam nghiém xdp x1 cua phuong trinh Fx) = 0.

Hiy lap trinh d¢ tim nghiém cda hi F(x) = x* - 2 trong khoang [0, 0] (nghiém
la can bic hai cta 2). Sau dé sira chuong trinh d¢ tim nghi¢m cla hiun F(x) = cos(x)
vdi x thuoe khoang |0, 1].

8. Vict mot thu tue d¢ phan tich s6 N nguyén duong thanh tich cic so nguyén 6.

9. Lap thu tuc SapXcp(n, s) dé sdp x&p mang s ¢6 n phin nr tang din. Nhap tir
ban phim 2 mang $6 thuc: a[l.m], bl 1..k]. Tao mot imang c[m+k] gém tit ci cic phan
tr cha a va b. Dung tha tuc SapXep dé sap x€p ca 3 mang a. b, ¢ theo chiéu tang dan. in
3 mang da sap x€p ru min hinh.

10. Dung hiun d¢ quy d€ giai bai toin Thdp Ha noi. Cho 3 coc ¢l, ¢2, ¢3. Tai coc
¢l ¢d x€p n cii dia Kich thude khac nhau, dia nhd & trén, dia 16n ¢ dudi. Hay tim cich
chuyén chéng dia tir coc ¢l sang xép d coc ¢2 (van dam bio dia nho § trén, dia 1on &
dudi) bang cich sir dung coc trung gian ¢3 vii tudn theo 3 nguyén tac sau: mdi tn chi
duogc dich chuyén mot dia, méi dia ¢6 thé chuyén tir coc ndy sang coc khic bat k¥,
khong duoc dé dia 1én ién trén dia nho.

11. Ky hiéu cdc phan s6 1a u/v, ulu2, vi/v2, wl/w2, trong dé t sO vi mau so
déu 1a cac s6 nguyén va c6 thé am. Lap céc tht tuc Nhap(u, v) dé nhap mot phan so,
InPhanSo(u, v) dé in ra man hinh mot phan s6, ToiGian(u, v) dé 161 gian mot phan so,
Cong(ul, u2, vi, v2, wl, w2) d¢ cong hai phan s ul/u2 va v1/v2 dugc phan s6 wil/w2,
Trugul, u2, vi. v2, wl, w2) dé trir hai phin s&, Nhan(ul, u2, vi, v2. wl, w2) d¢ nhan
hai phan s, Chia(ul, u2, vi, v2, wl, w2) dé chia hai phan 3. Yéu cdu phan s& 1 két
qua cua mét phép tinh phat duoge 161 gian.

Lap trinh nhap vao tir ban phim hai phan s6 ul/u2 va v1/v2. Tinh tong. hiéu. tich
va thuong cua hai phan s6 nay. in két qua ra man hinh.
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Chuong 5
~ . A .ol it "
Dt liéu kiéu ban ghi
Chuong nay trinh bay cdch khai bdo vh ding dit licu Kiéu bin ghi. ming cic bin

ghi. cic phuong phdp sip xép mét mang cde ban ghi, cdc phuong phip tim Kiem trén
mang cdc ban ghi.
1. Khai bao dir liéu kiéu ban ghi

Dir licu kiéu ban ghi bao gém nhiéu thanh phan di ligu c6 kicu khdc nhau. Trong
thuc t¢ quan 1§ ta thudng gap di lidu kicu ban ghi, vi du di hicu ve mat sinh vién gom
¢6 cac thanh phan ho va tén (kic¢u xau ky nr), nam sinh (kiéu so nguyén), dia chi. diém

thi mén todn (kicu s& thuc), diém mon tin, gidi tinh {kicu boolcan). Mot thanh phin
cua mot ban ghi goi 12 mot truong (ficld).

Chuong trinh BanGhi.pas minh hoa cdch khat bio va dung dir ligu ki¢u ban ghi.

1 uses crt;

2 type sinhvien = record

3 hoten : stringl[25]:
4 tuoi : integer;

5 diemtb : real;

6 and;

7 date = record

8 ngay : 1..31;

5 thang : 1..12;

10 nam : 1%20..2010;

11i end;

12 nhanvien = record

13 hoten : string[25];
14 ngaysinh : date;

15 lueng, thueng : real;
16 end;

17 wvar svl, svZ, sv3: sinhvien;

18 nvl, nv2, nv3 : nhanvien; d : date:

19 begin clrscr;
20 svl.hoten:='Nguyen Van Thanh'; svl.tuci:=18; svl.dientb:=8,92;
21 sv2:=svl; sv2.hoten:='Le Binh';

22 write{'Ho ten sinh vien 3 : "); readln(sv3._ hoten};

23 write('Tuoi va diem trung binh : ') readln(sv3. tuci,svi.diemthb}
24 writeln{'Svl: ',svl.hoten:25,' ',svl.tuoi:2,' ',svl.dientb:5:2):
25 writeln('SvZ: ',sv2_ hoten:25,' ' ,sv2.tuoi:2,’ ',5v2.dientb:5:2) ;
26 writeln('Sv3: ',sv3.hoten:25,' ', sv3.tuoi:2,' ',sv3.diemtb:5:2});
27 with nvl do

28 begin write('Ho ten nhan wvien 1 : '}; readln(hoten);

28 write{'Ngay sinh : '}

30 readln (ngaysinh.ngay,ngaysinh.thang,ngaysinh.nam) ;

31 write{'Luong va thuong : '}/ readln (luong, thuong} ;

32 aend;

33 with nv2, ngaysinh do
34 begin write('Ho ten nhan vien 2 : "):; readln{hoten};
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35 write{ Ngay sinh : '}; readln (ngay, thang,nam} ;
36 write ('Lucng va thuong : ') readln (luong, thuong) ;
37 end;

38 with d do begin ngay:=25; thang:= 12: nam:=1981 end:
39 nv3:=nvl: nv3.hoten:='Tran Minh';
40 nv3.ngaysinh:=d;

41 writeln('Nvl: '",nvl. hoten:25,’ ',nvl.ngaysinh.ngay:2,'/'

r

42 nvl.ngaysinh.thang:2,'/"',nvl.ngaysinh.nam:4,"' ',

43 nvl.luong:7:0,' ',nvl.thuong:7:0};

44 with nv2,ngaysinh do

45 writeln('Nv2: ', hoten:25,’ ',ngay:2,'/" ,thang:2,'/"’

46 nam:4,' ',luong:7:0,' " ,thuong:7:l3) 7

47 with nv3 do

48 writeln{'Nv3: ', hoten:25,' ',ngaysinh.ngay:2,'/"',

49 ngaysinh.thang:2, '/’ ,ngaysinh.nam:4, "’ ',luong:7:0, ' ', thueng:7:0);
50 writeln{sizeof (sinhvien} ' ' ,sizeof (date) '’ ' ,sizeof {(nhanvien}))
51 readln;

52 end.

Pinh nghia dit iéu kiéu ban ghi: 1én cdc thaoh phan dir licu kem theo kiéu dat
gitta hai (it khod record v end. Dong 2- 6 dinth nghia mol kicu ban ghi ¢6 tén i
sinbivien vai 3 thanh plmn dit licu: hoten kicu xdu k¥ . tuoi Ki¢u s6 nguycn, diemtb
kicu so thuc. do 1dn cua Kicu sinhvien la 32 byte. Dong 17 khai bio 3 bi¢n Kicu
sinhvien. Dong 7-11 dinh nghta kicu ban ghi date ¢6 3 thanh phan: ngay, thang. nam.
Dong 12-16 minh hoa dinh nghia cic kidu ban ehi long nhau. ki¢u ban ghi nhanvien ¢6
4 thanh phan: ho tén. ngly sinh (¢ kicu date di dinh nghta). luong, thuong. Dong 18
dinh nghia 3 bicn kicu nhanvien va mol bicn kieu date.

Pé tham nhap vao cac truong cua mot Pz ghi ta ding ciach vict: ten bién ban
ghi. dau chin va 1en truong. Dong 20: gdn dir licu cho timg trudng cua bien svl. Dong
22-23: nhap di licu cho Wng trudng cta bicn sv3 tr ban phim. Khong duge dung i¢nh
readln va writeln dé vao ra mot bién kicu ban ghi ma chi ding cdc lénh nay do1 voi cde
truong don (xem dong 22-26). Dong 41-43 cho cach truy nhip vao cde trudng cha kieu
ban ghi 1ong nhau: tén bicn ban ghi « 1€n truong ¢6 kicu ban ghi « tén truong.

Cau lénh with. Khi cin tham nhdp nhicu thinh phan cia mot bien kicu ban ghi
ta ¢6 thé diing cau lénh with d¢ chuong trmh duge gon hon. Ci phdp [eni:
with <tén bién ki¢u ban ghi> do <cau iénh>
Dong 27-37. dong 44-49 cho 1a hai cdch tham nhap vao cdc truong cua bicn ban ghi
long nhawu,
Cic phép toan. Cic bién ban ghi ¢6 cung Ki¢u ¢ the gdn cho nhau. cic truong
clia ¢chiing ©6 cing Kicu ciing thé gdn cho nhau: dong 21, dong 39, dong 40. Mudn so

«inh hai bi¢o ban ghi ¢6 giong nhau hay khie nhau ta phai so sinh 1l ¢a cac truong
cua chung.

2. Mang cac ban ghi

Mang cdc ban ghi [a mot mdng ma moi phin 10 cla nd 1a mot ban ghi. Be truy
nhap tdi phan tr thir i cua mang ta dung cdch viét afi]. afi] 1a mot bién kicu han ghi. e
truy nhip 101 cac trudng cla phan w0 thy i ciia mang ta dung ca phap: alilstén truong
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hoic with ali] do 1énh.

Chuong trinh MangBG.pas: 1ap mot bdo cdo bin hang trong ngiy cua mét ctra
hing ban dé dién fanh (¢ vi. mdy diéu hod, t lanh . . ). Thong tin nhip vio gém ¢d: s6
hod don. 1én mit hang. so lugng, gid. Yéu cau: s0 lugng hod don cin nhip khong qué
20. ma so hod don nhap vio khong duge triung véi cie mi s6 hod don da nhap. 1 <= 56
luong <= 20. gid > 0, néu du Li¢u nhip sai mdy s¢ thong bio 16i trén dong 1 man hinh,
cac dir licu nhip be uf theo ¢l wén man hinh. Bdo cao in ra o 5 cot: 50 hod don, tén
hiang. s& luong. gid, thanh tién. Cudi bdo cdo ¢d in 10ng s6 tién thu duoc trong ngay.

uses crt;
const nmax = 100;
type HangHoa = record
SgHD: integer;
TenHang: string[25];
SoLuong: 1nteger;
Gia, Tien: real;
end;
DanhsachHH = array[l..nmax] of HangHoa;
xaud( = string{40];
var a: DanhSachHH; n: integer;

procedure TBLoi({s: xaud0);

begin gotoxy (40,1} ; write(s) ; readkey:
gotoxy{40,1}; clreol:

end;

procedure Nhap;
var i,dj,x,y: integer; trung: boclean:
begin clrscr; gotoxy(l,2):
write {'Vac so luong ban ghi can nhap n = ")
x = wherex; y := wherey:
repeat gotoxyi{x,y}:; clrecl; readln{n};
if (n<l) or {n»20) then TBLoi{'Nhap sai n'};
until {n>=1) and {(n<=20);
gotoxy{1,3); write('SQHD'},
gotoxy{6,3); write{'TEN HANG') ;
gotoxy{32,3); write('S0O LUCNG')
gotoxy (42,3); write({'GIA');

for 1:=1 to n do

begin
repeat gotoxy{l,3+i); clrecl; readln(afi] . ScHD) ;
trung = false;
for j:=1 to i-1 do if a[i].SoHD=a[]].Sohd then
begin trung := true; break end:;

if trung then TBLoi({'S> hoa don bi trung'}:
until (not trung);
gotoxy (6,3+1) ; readln{alil.TenHang) :

repeat gotoxy{32,3+1); clreol; readln{a[i] . ScLuong} ;
if (a[1].8cluong<l) or (afil.ScLuong>20) then
TRLoi{ 'S0 luong hang khong hop le'};
until (a[i].SecLuong>=1) and (a[i].SoLucng<=20);

repeat gotoxy(42,3+i); clreol; readln{ali].Gia}:
if a[i] .Gia<=0 then TBLoi{'Gia khong hop le'};
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until afli].Gia > 0O;
end;
end;

procedure InKetQua;

var i: integer; tong,t: real;

begin

clrscr; gotoxy (10,2}, write('BAD CAO BAN HANG')
gotoxy{1,3); write{'SCHD'") ;

gotoxy{6,3); write('TEN HANG'}:

gotoxy (32,3) ; write('SO LUONG') ;

gotoxy (42,3) ; write('GIA'});

gotoxy (58,3) ; write('TIEN'); tong:= 0;

for 1:=1 to n do
begin
gotoxy{l,3+1i); write{a[i].ScHD)
gotoxy(6,3+1}; write{a[i].TenHang)
gotoxy(32,3+1); writef{afi].Solucng:2);
gotoxy {42 ,3+1); writef{a[i] .Gia:1:2);

t:= afi].SoLuong*a[i].Gia; tong := tong+t;
gotoxy (58,3+1) ; write(t:1:2);
end;
gotoxy {1,3+n+l); writeln{'Tong so tien ban ducc : ', tong:1:2);
readln,
end;
begin Nhap; InKetQua:;
end.

Trong chuong trinh su dung cdc ham vii thu tue sau coa Upit Crt: tho tuc
gotoxy(x,¥) chuyen con tro 15i ¢ot x dong v, thi tuc clreol xod tir vi trf con tro 16i cudi
dong, hiim readkey dé nhin mot ky tu tir ban phim, ham wherex cho toa do x ctia con
tro, hiun wherey cho toa dé y cua con tro

3. Cac thuat toan sap xép

Giit st ta ¢6 mot ming cdc ban ghi afl.n]. mai ban ghi ¢6 3 thanh phan : ma
nhan vién, ho 1én nhan vién, luong chinh. Van dé dat ra 1 can sip x¢ép ming a theo Ma
nhan vien ting dan, khi dé wuomg MaNV goi 14 khod sap x€p. Dudi day trinh biy 5
phuong pluip sap x¢ép thong dung:

- Phuong phap xen truc tiép (straight insertion): v6i méii =2, 3, .. ., ntim vi
tri dé chen afi] v ddng vi tri cla né theo thi tu tang ddn trong day afl], a[2]. . . ..
afi-1].

- Phuong phap xen nhi phan (binary inscertion): trong tu phuong phdp xen truc
ticp. nhung khi 1im vi tri thich hop cho phan ta afi} ta khong s dung cach tim wdn w
ma sir dung cach tim nhi phan (chia doi doan a[1]. a[2], .. ., a[i-1] dé tim).

- Phuong phap chon truc tiép (straight selection): v&i méi phan wr thit i (i =t,
2.. .. n-1), mdi lan ¢d phin tr tir i+1 dén n nho hon phan to thi 1 thi déi ché hai phin
1r cho nhau (két qua phan e thi i la nho nhit trong s6 cac phan (e i tdi n).

- Phuong phap noi bot (bubble sort): sau vong lap i =1 phan tir ¢ khod [6n nhat
chim xudéng vi tri aJn] va mot so phdn tir ndi lén mot migc, sau vong lap i = 2 phin 1 ¢
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khod Lon tha hai chim xuong vi triajn-1]. . ..

- Phuong phap sap xép nhanh (quick sort). Bude dau chon phin wr dau tien
aj 1] cha mang can sip X&p | L.n] lam moc, sau do phan hoach mang thanh hat phan
bang cach chuyen tat ci cdc thanh phan ¢é khod Jén hon khoid clia moe sang bén phai
mac. con fat ¢i cide thinh phin ¢é khod nho hon hoac bing khod ctia moe duoe chuyén
sang bén trdi moc. K& qua coa phan hoach, moce ding & vi i tha K. cde phan o cua
mang con afl.. k-1] ¢6 khod nhé hon hay bang khod ctua mée. cic phin 1 cda ming
con a|k+1..n} ¢6 khod 1dn hon khod cua méc. Sau d6 hai miang con duge sap xép dac
Lap bang cach got dé qui thuat todn trén. '

Chuong trinh SapXep.pas cho phép Jua chon mot trong 5 phuong phdp sap xép
mot mang ban ghi. Méi phuong phdp dudgc lap dudt dang thu tue nén rat ticn dung cho
¢ac bii todn khice.

uses crt;
const nmax=100;
type nhanvien=record

manv: string{6];

hoten: stringl[23];

lucng: real;

end;

dsnhanvien = array[0..nmax] of nhanvien;

var a: dsnhanvien,; i,n,chen: integer;

procedure Straightlnsertion(n:integer; var a:dsnhanvien};
var i,J: integer; X: nhanvien;
begin
for i:=2 to n do
begin x:=a[i]; a[0]:=x; j:=1-1;
while x.manv < alj].manv do begin a[j+1]1:= aij]l; j:= 3-1 end;
a{y+1l]:= x;
end;
end;

procedure BinaryInsertion(n:integer; var a:dsnhanvien):
var i,j,k,q,p: integer; x: nhanvien;
begin
for i:=2 to n do
begin x:= a[i]; k:=l; p:= 1-1;
while k<= p do begin g:= {(k+p} div 2;
if x.manv < a[g].manv then p:=g-1 else k:=g+l;
end;
for J:=i-1 downto k do a{j+1l]:= al[Jjl: alk]:= x;
end;
end;

procedure StraightSelection{n:integer; var a:dsnhanvien};

var 1i,j: integer; x: nhanvien;

begin

for i:=1 tec n-1 do for 7:=1i+l to n do if a[j].manv < al[i].manv then
begin x:= a{i); ali}:= aljl:; alj]l:=x end;

and;

procedure BubleSort(n:integer; var a:dsnhanvien);
var 1,73: integer; x: nhanvien;
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begin
for i:=1 teo n-1 do for j:=1 to n-1i do
if a[3] .manv > a[j+1].manv then
begin x:=a[j]; aljl:=a[j+1l]; alj+1l]:=x end;
end;

procedure QuickSort(n:integer; var a:dsnhanvien);

procedure QSort(left,right: integer):

var i,3j: integer; tg: nhanvien;

begin if left < right then begin i1:=left+l; 37:= right end.

repeat while (a[i] .manv <= a[left] .manv) and (i<=right) do inc(i}:
while a[]] .manv > a[left] .manv do dec{]j):
if 1 < j then begin tg:= ali]; alil:= al{3}; aljl:= tg end:

until i>=7;

tg := al[left]; af{left]l:= al[j]:aljl:= tg;

if left < j-1 then QSort{left,j-1};

if 3+1 < right then QSort(j+l,right}.;

end;
begin QSort(l,n}:
end;
begin clrscr; write({'Vac so phan tu cua danh sach: ') readln({n);
for i1:=1 to n do with a[1] do
begin write('Ma nhan vien: '); readln (manv);
write('Ho ten : '), readln{hoten);
write('Luong chinh : '}; readln{luong};

end; clrscr;

writeln('l. Phucong phap xen truc tiep - Straight Insertion'}:
writeln('2. Phuong phap xen nhi phan - Binary Insertion'};
writeln('3. Phuong phap chon truc tiep - Straight Selection'):
writeln('4. Phuong phap noi bot - Bubkble Scrt');

writeln('5. Phuong phap sap xep nhanh - Quick Sort’):

write ('Hay lua chon phuong phap sap rep : '), readln(chon};
case chon of

1: StraightInsertion(n,a).

2: BinaryInsertion(n,a);

3: StraightSelection(n,a);

4: BubleScorti{n,a)};

5: QuickSert(n,a);

end;

writeln; writeln('Ket qua sap xep: '}/

for i:=1 to n do with a[i] do writeln(manv:B,hoten:26,lucng:10:0)};
readln;

end.

4. Cac thuat toan tim kiém

Gia sir ta ¢6 mot mang ban ghi a gom n phan tur. Cho trude mot gid tri t, hoi
trong mang a ¢6 phan 1 ndo ma gid tri trudng khoi bang vai t hay khong. C6 hai thuat
todn tim kiém thuong ding: (im Kiém twan e irén ming a chua duge sap x¢p. tim kiém
nhi phian tén mang a da duge sap x¢p theo truding khod.

- Tim kiém tuan tu trén mang a chua sap xép: ta xét lan lugt (o phan w tha
nhat dén phan 1 thir n cua a, néu ton tai alk].key bang t thi k [a phan to ¢an tim, néu
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khong cé phan tir nao nhu vay thi ta két luan khong ¢6 phin (0 ndo ma truong khod
bang t.

- Tim ki¢m nhi phan trén mang a da durge sap xép tang dan. Dau tien ta <t
phin tr ¢ gilta coa mang a la almid], néu a[mid].key = 1 thi a[mid] la phan t can tim
va thudt todn dimg lai, néu t < ajmid].key thi phan t can 1im nam & nua diu cua mang
a va ta lai tiép tuc chia doi nira dau, néu a[mid].key < 1 thi phin 0 can tim nam & nia
cudi cla mang a v ta lai 1iép tuc chia doi nia cudi.

Chuong trinh TimKiem.pas: nhap to ban phim mang ban ghi a|l..n], mdi ban
ght ¢6 3 trudng: ma so6 tai khoan, ho tén cho tai khoan, ¢ du cla tdi khoan trong ngan
hang. Néu sir dung tim kiém nhj phan thi ngay tir lic nhdp mdng a di phai sap x¢p tang
dan theo trudng ma so 1ai khoan, vi du nhip cdc ma s6 tii khoan 1542, 1678, 2133,
4532, 6678, 7982 . . . (néu lic nhip ming a chua duge sip x&p mi ta lai muén dung
phuong phdp tim ki¢m nhi phan thi trude dé ta phai goi mot thu we sip x¢p ming da
trinh bay trong Muc 3). Sau khi chon chirc nang cua menu ta can nhip vio ma s6 tai
khoan cin tim ki€m. chuong trinh in ra cic thong tin v¢ tai khodn via tim thay. Thong
tin vio cla cdc thu tyc tim ki€m: mang a. s6 phan t0 cla ming n, mi s6 13i khoan can
tim tk; théng tin ra: s6 nguyén k, k=0 la khong tim thay, néu tim thdy thi a[k] ia phan
tr c6 ma tai khoan tring vai tk.

uses crkt;

const nmax = 100
type taikhoan = record
sotk : integer;
chutk : stringf{23];
sodu : real;
end;

dstaikhocan = array[l..nmax] of taikhoan;
var a: dstaikhoan; i,n,chon,tk,k: integer:;

procedure TkTuanTu{n:integer;a:dstaikhoan;tk:integer;var k:integer}:
var i: integer;

begin k := 0;

for i:=1 to n do if a[i].sctk = tk then begin k := i; break end;
end;

procedure TkNhiPhan(n:integer a:dstaikhoan;tk:integer;var k:integer)
var mid, low, high: integer;

begin low:=1; high:=n; k:=0;

while low<=high do

begin mid := {low + high) div 2;
if tk < a[mid].sotk then high := mid-1
else if tk > a[mid] .seotk then low := mid+1
else begin k := mid; break end;
end;
end;

begin clrscr; write{'Vac so phan tu cua danh sach: '); readln(n);
for i:=1 to n do with a[i1i} deo
begin write{'Ma so tai khoan:@ '); readln({sotk);
write('Ho ten chu tai khoan : '), readln{chutk};
write('Sc du tai khoan : '}; readln(sodu);
end;
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while true do begin
writeln('l. Tim kiem tuan tu {(tep khong can sap xep) ')
writeln(’2. Tim kiem nhi phan trea tep da sap xep'):
writeln('3. Ket thuc chuong trinh'};
write ('Chon chuc nang - 'Yy readln {(chon) ;
if (chon<>1l} and {chon<>2) then break:
write{'Vac ma tai khoan can tim : '); readln(tk):
if chon=1 then TkTuanTu{n, a, tk, k)

else TkNhiPhan(n, a, tk, k):
if k=0 then writeln('Khong tim thay tai khoan nay')

else writeln{al[k].sotk,’ t,alk].chutk,’ r,alk]l.sedu:l:5);
readln;
end;

end.

Bai tap

1. D¢ quin 1y nhan vién trong co quan khai bido mot kiéu bin ghi gom cic
truong: ma nhan vién (ma_nv: string[10]), ho tén nhan vi¢n (ho_ten: string[23]), luong
chinh (luong: real), phu cap (phu_cap: real), bao hiém xi hoi (xa_hoi: real. bang 5%
luong chinh), bio hiém y 1& (y_te: real, bing 1% luong chinh), tong s6 tién duge linh
trong thang (tong: real. bing luong + phu_cap - xa_hoi - y_ie).

Lap trinh tao mot menu diéu khién chuong trinh gom cde muc:

_ Nhap dir 1i¢u cho n phan vién vao mot mang ban ghi. ri¢ng 3 uong xa_hol,
y_te va tong khong nhap ma tinh todn theo cong thic.

_ In toan bo cde phan tir cua mang ban ghi ra man hinh.

_ Sap x&p mang ban ghi theo trudng ma_nv tang ddn. in mang da sap XEp.

- Thoidt khoi chuong trinh.

2. Pé quan 1y thi sinh thi vdo mot trudng ta klai bdo mot kic¢u ban ghi gém cic
trudng: s& biao danh {sbd: string[10]). ho vivtén thi sinh (hoten: string [25]). npay sinh
(ngaysinh: date. date cong 12 kicu ban ghi ¢6 2 tudng: ngay, thing va nam). di¢m thi
mon tha nhat (moni: real), diém thi mon i hai (mon2: real), diém thi mon tha ba
(mon3: real), di€m uu tién (uutien: real), 1ong s diém (tongso: real, bang monl +
mon2 + mon3 + uutien).

Tao mot menu gom cile chifc nang:

- Nhap dif li¢u ctia n thi sinh vio mot mang ban ghi, truding tongso khong nhép
ma tinh theo cong thuc.

- Sdp x&p danh sich thi sinh theo s& bdo danh tang dan. vdo tir ban phim mot 50
bio danh, ding phuong phip tim kiém nhi phan dé tim thi sinh c6 s bido danh vua
nhap v in cdc di€m cua hi sinh nay.

- Nhap tir ban phim mot diém chudn (vi du 21.5 diém). in ra danh sdch cic thi
sinh trdng tuyén theo s& bio danh tang dan (in (a1 ca cic wuong). in ong 56 thi sinh
tring tuyén. In ra danh sich cdc thi sinh khong tring wyén ciing theo 56 bio danh tang
din. Thi sinh trdng tuyén 12 thi sinh ©6 tong s0 diém 1én hon hay bang diém chuan va
khong mon nao bi diem liét (<=1).

- [n danh sich cdc thi sinh theo tong so diém giam dén. bang in ra ¢6 3ol 50
bdo danh, ho 1én thi sinh, éng s¢ diém.

- Két thac chuong trinh.
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Chuong 6

~ L. - A‘, ~
Dir lieu kieu tep
Khi bai todn cin nhiéu dit liéu hay khi muén sir dung dit liéu nhiéu 1an thi ta phai
t6 chiic luu trir dir liéu trén dia dudi dang cdc 1ép, g01 1a dir liéu kiéu tép. Khi két thic

chuong trinh hay khi tat mdy dir liéu ki€u tép van con trén dia. Trong Turbo Pascal ¢6
ba loai tép: tép dinh ki€u, tép van ban va t¢p khong dinh kiéu.

1. Tép dinh kiéu
Tép c6 dinh kiéu 13 tép ma tit ci cdc phan tif cia né déu thude cung mot kiéu dir
liéu nhat dinh (integer, real, double, char, mang, ban ghi . . .). Ci phdp khai bdo:
Type Tén_kiéu_tép = File of Kiéu_dir_liéu ;
Var Bién_tép : Tén_kiéu_tép ;

Vidu: Type NhanVien = record
MaNV : integer ;
HoTen : string[25] ;
GioiTinh: char;
Luong : real ;
end;
TepNhanVien = File of NhanVien ;
Var F : TepNhanVien ;

Lénh trén khai bdo bién tép F 1a tép ¢6 dinh kiéu, méi phan tir cua tép la mot ban
ghi ¢6 kich thudc 34 byte (trudng Ma nhan vién chiém 2 byte, trudng Ho tén 26 byte
trudng Luong chinh 6 byte). Cdc ban ghi xép lién nhau trén tép, phan tir dau tién c6 s6
hiéu la 0, phan tr ti€p theo c6 s6 hiéu 1a 1, ..., cudi tép c6 dau ket thuc tep. Khi €p
duoc md dé 1am viéc ta luon luon c6 mot con lro tép. Liic m6i mad tép con tro tép tro
vao phan tir thir O (byte dau tién cla phan tlr ndy), ci sau moi lan doc (read) hay gh1
(write) con trd tép tu dong dich chuyén t6i phan tir k& ti€p (dich 34 byte). Ta c6 thé
dung lénh Seek(f,n) dé di chuyén con tro tep t6i phan tir thit n bat ky. C6 thé xem tep
nhu mot mang dugc luu trit & bd nhé ngodi, con tro tép tuong Ung véi bien ch1 sO cua
mang.

0 Con tro teép U1 2

1234 |Le An [850000/4532 |Tran Huy |1200000]5677 [Vu Ban {2500000| ¢

Viéc truy nhép t6i céc phan tir cua mot tep dugc thuc hién qua hai cich: truy
nhap tudn tu va truy nhap truc ti€p. Truy nhap tudn tu: viéc doc mot phan tr bat ky cia
tép phal di qua cac phan tir truée d6; muén thém mot phan tlr vao tép phai dat con tré
lep vao cudi tép. Truy nhap truc ti€p: ta c6 thé dat con trd tép vao mot phan tir bt ky
clia tép. :

Bién tép quan ly ving dém ma hé thong cung cap khi lam viéc véi tép, n6 khong
chia noi dung dit liéu nhu cdc bi¢n khdc, vi the khong thé diing phep gin cho céc bién
tép ciing nhu truyén theo tri cho cdc tham s6 ki€u tép, tham s6 ki€u tép trong céc
chuong trinh con phai la tham bién.
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. . . el . 2 I

Cac ham va thu tuc dung cho ca ba loai tép:

« Thu tuc Assign(var f; Ten'Tep: string): gdn mat tén $&p trén dia choe bica tép
f. TenTep ld mot xau ky tw chida én 1€p (¢6 thé ¢d ca dudng dan). Sau 1énh nay bién {
s¢ dai dién cho tép da dang kv cho dén khi dang ky lai. Thum bien f trong cdc ham va
thu tuc v& sau deu duge hicu [a bién tép da dang KV véi mot tén tép nio do.

« Thu tuc Reset(fy: md wp da dang kv vdi bién &p £, sau dé cé the doc di licu
trén tép va ghi dit licu 1én tép. Néu tép chua ¢ trén dia mdy s€ bdo 1a1.

» Thu tuc Rewrite(f): mé mot tép hoan toan méi dé ghi di liéu méi. Néu t¢p di
¢ trén dia thi dir liéu ¢ € bi xoid het,

» Thu tuc Close(f): déng tép. Khi khong lam viée vdi iep can phai déng ép dé
dam bao an toan du licu.

« Ham Eof(f): cho gid tri True néu con tro t&p & vi tri cudi tép {sau phan ti cudi
cling cba tép). néu tridi lai ham cho gid tri False. Ham ndy thudng ding dé ki¢m tra da
doc hét da licu trong ($p chua.

o Thu tuc Erase(f): xod @p da diang ky vai bién tép f. khong duge x6a tép dang
ma. Vidu: assign(f, 'hoadon.dat'); erase(f);

o Thii tuc Rename(var f; Str: string): doi én ép di ding ky véi bién wp £
thanh tén t¢p chita trong xau Sir. Khong duge doi tén tép dang md v tén mdi khong
duge trung vl tén tép dd ¢ trén dia dang lam viée. Vi du: assign(f, 'nv.dat"') ;
rename {f, 'nhanvien.dat'}) ;

- . . 2 . a - . n?

Cac ham va thu tuc dung cho tép dinh kiéeu:

o Thu tuc Read(f, x): doc mét phan ta trén t&p f tai vi trf con tro tép va Iuu vao
bi¢n x. doc xong con 1o tép di chuyén 161 phan tr K¢ ticp. Bién x phéi cung Ki¢u vt
Kicu phan t cua (¢p. Tha we nay ¢6 thé doc cho nhicu bién Read(f, danh sich bién).

e Tho tue Write(f, x): ghi nd1 dung cta bién X thanh mot phin to cia tép £ ma
con tro wp dang dinh vi, ghi xong con tro &p dich chuyén 161 phian wr k¢ 1iép. Bidn x
phai ciing kidu véi kiu phan 1o cta tép. Tha tuc nay ¢6 the ghi nhicu bién 1én tep
Write(f, danh sach bign).

« Thu tuc Seck(var f; k: longint): dat con tro €p vao byie dau tién cua phan 1
¢6 80 hucu Jak (s6 hicu phan tr dau tién 1a 0)

» Ham FileSize(var f): longint cho s0 phan (v cua t¢p £, Lénh scek(t, filesize(t))
s¢ dua con tro 161 cudi tép, sau dé ta ¢6 the ghi bo sung vao cudi 1&p.

« Ham FilePos(f): longint cho biét vi tri huén tai coa con tro tép dang o phan tu
€6 80 hicu Ia bao nhicu.

« Tho tuc Truncate(f) : cit bo c¢dc phin tir tinh tir vi tri con 1rd 1ép cho dén hé
1ep, vi tri hién tai cha con trd ted thanh vi tri cudi 1ép.

Chuong trinh Nguyen.pas: tao mot t¢p dinh Kicu Nguyen.dat gdm cie s6 nguyén
nhap vito tir ban phim (chon chic nang 1), md t¢p dinh kicu Nguyven.dat dé doc cic s6
nguyén dua vao mang a (chon chie nang 2).

Var i,3,n,x,chon : integer;
a : array([l..100] of integer;
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f : file of integer;
begin
write('l. Taoc tep s nguyen 2. Doec tep. Chon: "y ; readln(chon);
case chon of

1: begin assign{f, 'Nguyen.dat') rewrite(f);

write('Vac so phan tun = '}/ readlni{n}:

for i:=1 to n do

begin write('So ',i,'=s 'y ; readln(x); write(f, x): end; close(f):
and ;

2: begin assign{f, 'Nguyen.dat'}: reset{f); i:=0;
while not eof (f) do begin inc(i): read(f,x}; a[il:=x end;
close(f)
for j:=1 to 1 do writeln('at{',3,"} = ',alil):
end;
end;
write('An Enter de ket thuc chuong trinh'); readln;
end.

Chuong trinh QuanLy.pas dung dé quan ly cdc nhan vién trong co quan voi 9
chiic nang chinh sau:

[. Ta0 mot tép dinh kiéu NVien.dat (con goi 1a i€p c0 sd dir lieu) mdi, méi phan
(i clia top 12 mot ban ghi (cé kich thude 37 byte) gém 3 trudng: mad nhén vién, ho @€n
nhan vién, lwong chinh. Chic ning nay duoc thyc hién bing cdch goi thu tuc
Tao_BoSung() véi d6i new la True. D ficu cic ban ghi nhip vao tir bin phim, néu
chon 'K' khi mdy hoi "Tiep tuc nhap /K 7" thi s& két thic nhap.

2. B& sung vao cudi t&p NVien.dat cdc ban ghi méi, Chic nang nay dugc thuc
hién bang cach goi tht tuc Tao_BoSung() vdi doi new la False.

3. Sip xép co sO dif liéu theo truong md nhan vién tang dan (dung thi we
SapXep). Thuat todn: chuyén céc ban ghi tir t&p NVien.dat vio mang a, dung thudt todn
ndi bot sip xép mang a theo chicu lang cua trudng MaNV, xép xong ghi mang a vao
tép NVienSX.dat.

4. Xem 1ép co s6 d liéu chua sdp xép NVien.dat: ding tha tuc InCSDL.

5. Xem t¢p co s¢ dir liéu da duge sip xép NVienSX.dat: dung thi we InCSDL.

6. Tim ki¢m ban ghi theo mi nhin vién va stra ban ghi vira tim thay (dung thu tuc
TimSua). Thuat toan: vao tir ban phim mot md nhan vién, tim trong 1¢p NVien.dat bin
ghi ¢ md nhan vién tring vOi mi vira nhap. néu tim thiy cho hi¢n nod1 dung ban ghi
nay ra man hinh, may cho phép chon truong cin sira theo s6 thd tu (nhap O dé két thic
sita), sifa xong may ghi d& 1én ban ghi ¢ii cua 1gp.

7. Tim ki€m ban ghi thco ma nhan vién va xod ban ghi vira tim thay (dung thu
tuc TimXoa). Thud! todn: chuyén cdc ban ghi tir t&p NViendat vao mang a[l..nj. VAo
tir ban phim ma nhan vién can x6u, dung thudit todn tim kiém tudn tu trén mang a dé
tim phdn tw ¢é mi nhin vien trang v&i md vifa nhap (gia st 1a a[k]). ghi toan bd mang
tré 1ai tép NVien.dat trir phan wr afk].

8. Chén mot ban ghi mdi (ding thi tuc ChenBG). Thuat todn: chuyén céc ban ghi
tir tép NVien.dat vio mdng a, in noi dung cdc phan I cla mang cung Vol sG thi ty,
nhap vi trf cdn chén ban ghi maét (irude ban ghi thd mdy clia mang a. ky hi¢u 1a j), VAo
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n6i dung ban ghi mdi tir ban phim, chén phén tr méi vio vi tei thit j cua mang a va day
cidc phan tr (r j dén n ra phia sau. ghi toan bé mang a vao t¢p NVien dat.

9. Tim ki¢m ban ghi thco ma nhan vién trén 1&p da sap xép NVienSX.dat vainra
man hinh ban ghi vira fim thay (ding thu tuc Timin). Thuat todn: chuyén cdc ban ghi
tir t¢p NVienSX.dat vio mang a. vio ma nhan vién can tim, dung thuat todn tim ki¢m
nhi phan dé tim phin tir alk] cia ming a ¢é md nhan vién tring véi ma via nhip, in
noi dung ban ghi a[k] ra man hinh.

uses crt;
const nmax=100;
type nhanvien=record
manv: string{6];
hoten: string[23];
luong: real;
end;
dsnhanvien = array(l..nmax] of nhanvien.
tepnhanvien = file of nhanvien;
xaul2 = string[l2]:
var chon: integer;

procedure Tao BoSung(new: boclean);
var fl: tepnhanvien; tiep: char: X: nhanvien;
begin
if new then begin assign({fl, 'NVien.dat'); rewrite(fl}; end
else begin assigni{fl, 'NVien.dat'); reset(fl};
seek (fl,filesize(fl)); end; tiep:='c';
while {tiep='C') or (tiep='c') do
begin with X do

begin write('Ma nhan vien: '); readln(manv):
write{'Ho ten : '}; readln(hoten);
write{'Lucng chinh : ') ; readln{luong)};
end:;

write(fl,X); write('Tiep tuc nhap C/K ? '), readln{tiep}:
end; close{fl);
end;

procedure SapXep;

var fl1,f2: tepnhanvien; a: dsnhanvien; i,Jj,n: integer; x: nhanvien;

begin assign(fl,'NVien.dat'); reset(fl);

n:=filesize(fl); for i:=1 to n do read(fl,ali]}; close(fl):

for i:=1 to n-1 do for j:=1 to n-i do if al[j].manv>a[j+l].manv then
begin x:=a[3j]; ali]l:=alj+1l]; al[j+l)]) :=x end;

assign{f2, '"NViensSX.dat'); rewrite(f2);

for i:=1 to n do write(f2,ali]}); cleose(f2);

write('Sap xep xong ..... '} ; readln;

end;

procedure InCSDL(tentep: xaull);
var fl: tepnhanvien; x: nhanvien; i: 1integer;
begin assign(fl, tentep); reset({fl);
for i:=1 to filesize{fl) do
baegin read(fl,X);
writeln(i,'. ',X.manv:6,' ',X.hoten:25,' ',X.luong:8:0}/
end; close(fl); write('An Enter ..... 'Y ; readln;
end ;
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procedure TimSua;
var fl: tepnhanvien; k,truong: integer; TimThay: boolean;
x:nhanvien; ma: string[6]:
begin assign(fl,‘NVien.dat'}; reset (fl} ;
write{'Ban can tim nhan vien co ma : 'y ; readln{ma});
k:=0; TimThay:=false;
while not eof (fl) do
begin read(fl,X);if X.manv=ma then begin Timthay:=True; break end;
inci{k); end;
1f TimThay then begin
while true do begin

writeln('l. Ma nhan vien: ', X.manv):
writeln{'2. Ho va ten : ', X.hoten) ;
writeln('3. Luong : ',X.luong:6:0};

write{'Chon truong can sua 1..3, chon 0 neu ket thuc sua : '}
readln (truong); if truong=0C then break:;
case truong of

i: begin write('Ma nhan vien: '} readln{X.manv) end:
2: begin write{'Ho ten : 1} ; readln{X.hoten) end;
3: begin write('Luong chinh : '}y readln (X.luong) end;
end;
end;
seek (fl,k); write(fl,X):
end
else writeln('Khong tim thay nhan vien co ma wvua nhap'):’
close({fl); write('An Enter ..... '} ; readln;

end;

procedure TimXoa;
var f1: tepnhanvien; a:dsnhanvien; i,n,k: integer;

ma: string[6]; TimThay: boolean:
begin assign(f1l,'NVien.dat'); reset (fl) ;
n:=filesize (fl); for 1:=1 to n do read{fl,a[i]}; close(fl}:
write{'Ban can tim nhan vien co ma de XO0A: '}; readln(ma);
TimThay:=false;
for i:=1 to n do if afi].manv=ma then

begin TimThay:=True; k:=i; break; end;

if TimThay then begin

with a[k] do Dbegin

writeln{’'Thong tin ve nhan vien vua tim thay: '});

writeln{'Ma nhan vien: ', ,manv};

writeln({'Ho va ten : ',hoten)/

writeln('Luong : ',luong:6:0)};
end;

assign{(fl, 'NVien.dat'); rewrite{fl);
for i:=1 to k-1 do write(fl,a[i]);
for i:=k+1 to n do write(fl,a[il); close(£fl);
end
else writeln('Khong tim thay nhan vien co ma wvua nhap'};
write('An Enter ..... 'y, readlin;
end;

procedure ChenBG;

var fl: tepnhanvien; x: nhanvien; a: dsnhanvien; i,n,Jj: integer;
begin assign(fl, 'NVien.dat'); reset (f1} ;

n:=filesize(fl}); for i:=1 to n do read(fl,af{i]); close(fl);
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for i:=1 to n do writeln(i,'. ',a[i].manv:6,' ',a[i].hoten:25);
write{'Vao vi tri can CHEN ban ghi mei [1..',n,'] : '};
readln{j); if {j<1) or (3>n) then exit;

writeln('Hay nhap noi dung ban ghi moi:'}:

write{‘Ma nhan vien: '}; readln(X.manv};
write{'Ho ten : '}; readln(X.hoten):
write{'Luong chinh : '); readln({X.luong}:

assign{fl, 'NVien.dat'}; rewrite (£1) ;

for ii=n downto j do ali+l]:=a[i]:; a[j]:=X:
for i:=1 to n+l do write(fi,al[i]}; close{fl);
write('Chen xong ..... '} ; readln;

aend;

procedure TimlIn;
var £1: tepnhanvien; a: dsnhanvien;
i,n,k,high,low,mid: integer; ma: stringl6];

begin assign(fl,'NViensSX.dat'); reset(fl);
n:=filesize(fl); for i:=1 to n do read(fl,a[il]); close(fl).
write('Ban can tim nhan vien co ma : '): readln{ma):

k:= 0; high:= n+l; low:= Q;
while (high-low > 1) and (k= 0) do
begin mid:= (high+low} div 2!
if a[mid] .manv = ma then k:= mid
else if ma » a{mid].manv then low:= mid
else high:= mid;
end ;
if k>0 then begin
writeln{'Thong tin ve nhan vien vua tim thay: Yy,

writeln('Ma nhan vien: *',alk].manv};

writeln{'Ho va ten : ',al[k].hoten);

writeln('Luong : ',a[k].luong:6:0};

end

else writeln('Khong tim thay nhan vien co ma vua nhap'}):
write('An Enter ..... 'y ; readln;
end;
BEGIN

repeat clrscr;

writeln('Chuong trinh Quan ly Nhan su:'};

writeln('l. Tao tep CSDL moi NVien.dat va nhap');
writeln('2. Bo sung ban ghi vao cuoli tep NVien.dat');
writeln('3. Sap xep CSDL theo trucng MANV tang dan');
writeln{('4d. Xem tep CSDL chua sap xep NVien.dat'}):
writeln{'S. Xem tep CSCL da sap xep NVienSX.dat');
writeln('6. Tim kiem ban ghi theo MANV wva sua'}:
writeln('7. Tim kiem ban ghi theo MANV va xo0a');
writeln{'8. Chen mot ban ghi moi'};

writeln{'®. Tim kiem ban ghi tren tep da sap xep va in');
writeln{'10. Ket thuc chuong trinh'); writeln;
write{'Hay chen mot chuc nang : '}: readln(chon);
case chon of

1: Tao BoSung(True); 2: Tao BoSung({False);
3: Sapiep; 4: InCSDL{'NVien.dat'):
S: InCSDL({'NVien$X.dat'); &: TimSua;

7: TimXoa; 8: ChenBG;

9:

TimIn;
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end,;
until chon=10;
end.

~ i 3
2. Tep van ban

Tép van ban la mot t¢p mé cdc phin nir clia nd la cide Ky ty trong hang ma ASCII.
Cic ky tu lien két thanh timg dong. cuoi mdi dong dinh dau boi hai ky tu ¢ md la 13
vit 10. Turbo Pascal ding tén chuan Text diat tén cho Kicu tep van ban. do do cacli khai
bio mot 1¢p van ban [d var £: text;

Céc thanh phin trong cic thao tdc doc ghi trén 1ép van ban ¢6 thé thude Kicu
char. string, real, integer. Khi ghi cdc gid it nay 1én &p van bian miy s¢ twr dong
chuvén sang dang kv tu wong ing. Do dé ép van ban chi ¢6 the truy nhip tuan tu chit
khong thé truy nhap mot cach wuc ti€p nhu (¢p dinh kicu. T¢p van ban khong phu
thuoc vio dinh nghia kicu phin W nén né 12 cong cu giso ticp chung gida cde chuong
trinh. bat k¥ chwong trinh nio ciing ¢6 kha nang doc dir licu tir 1¢p van ban va xuat dir
licu ra tép van ban. Cdc thiét bi nhu ban phim, man hinh, mdy in duge xem nhu nhiing
dang riéng cua 1ép van ban. Viée soan thao mot 1¢p vin han ¢6 the dang mot hé soan
thao bat kv, viéc sita chira dir li¢u rat thuin tién.

Dé lam viee vdi tep van ban dau tién ta clng phai dang ky 1én (¢p v6i bién ¢p f
bang thi tuc assign (£, tentep), sau do ding thu tuc reset(f) de mad ép da ¢o
trén dia dé doc, hoac dung thil tuc rewrite (£) d¢ md mot t¢p mdi dé ghi.

- - » 2 Ly Aw ~ - hl

Cac ham va thu tuc dung véi tép van ban:

« Thi tuc Read(f, bienl, bien2, . . .) via Readln{f, bienl, bien2, .. .) : doc du
licu tir tép f dua vio cde bich, cde thl tue ndy hoat dong giong nhu doc di [ieu tu ban
phim. Cic bi¢n Kiéu char duge doc theo timg Ky 1, cde bicn kicu string duge doc theo
diing do dai cla nd hojic pap dau xuong dong, cdc bicn s6 duge doc cho dén khi gap
ddu cdch hay dau xuéng dong. Lénh readln doc hét mot dong v con 1o 1¢p xudng
dong k& tidp. néu con dif licu thira ¢ cudi dong & bi bo qua. Lénh Reud doc di li¢u tx
t¢p vao bién xong nhung con trd 1¢p khong xuong dong.

o Thu tuc Write(f, b1, bt2, .. .) va Writeln(f, btl, bt2, .. .): ghi pud 11 cic
bidu thite (kiu char, string, real. integer, boolean) tén (&p. thi tuc hoat dong giong nhu
in lén man hinh, ¢6 thé tao khuon dang in ra cho cdc bi¢u thic. Két thiic ghi ra t¢p can
déng tép bang thi tue Close(f), Lénh Writeln(f): xudéng dong trén tép van ban.

« Thi tuc Appendif): md tép van ban dé ghi bo sung vio cuoi 1¢p.

« Ham SeckEof(f): cho True néu con tro t&p dang & cudi 1¢p hoiic ¢é the nhiy
qua cdc dau cach, tab vi dau xuong dong dé dén cudi tép; cho False ndu trai lai.

« Ham Eoln(f): cho True néu con 1o &p dang ¢ cuoi dong. cho False néu trdi lai.

« Ham SeekEoln(D): cho True néu con 116 t¢p dang & cuoi dong hoac ¢6 the nhay
qua cdc dau cdch, 1ab d¢ dén cuoi dong; cho False néu trii lai.

o Thu tuc SetTextBuf(var f: text; var Buf [; size: word]) tao vung dém doc
ghi dia cho tép viin ban tng véi bién tép f. Kich thude ngam dinh cua vung dén cho
bien 1¢&p van ban [a 128 byte. Buf 1a mot bicn khong dinh ki¢u xdc dinh vimg dém mdéi,
no phai 1a bién toan cuc d¢ khong bi thu hoi khi dang thao tde vao ra tep. Tuy chon Size
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xic dinh kich thuée vung dém. néu khong duge ding thi 1oan bo ving nhé cia Buf sé
diroe su dung. Cin goi thu tuc nay trude khi md tép. Khi chuang trinh can doc ghi
nhiéu lan thi viée tao ving dém lén s¢ lam tang toc d6 truy nhap vi it pha chuyén dong
dau tir. Vung dém mdéi ¢6 hicu hye cho dén khi gap lénh assign mol.

« Tha tuc Flush(f): ddy tit ci dir li¢u luu trong ving dém ra dia tir.
Chuong trinh MangSol.pas: doc mot mang & thuc tir 1¢p van ban

MangSol.inp vio mang a[l.n], sap x&p mang tang dan, in mang da sdp X€p ra 1€p
MangSo1.out (mdi dong ¢ 5 50).

uses crt;
var a: array[l..100] of real:;
f: text; 1,J,n: integer; X: real;
begin clrscr; assign(f,'MangSol.inp'); reset(f);
readln(f,n);
for i:=1 to n de read{f,alil): close (f)
for i:=l1 to n-1 do for 3:=i+l to n do if a[i]l>a[j] then
begin x := alil: al[il:= a[31,; al]]l:=x end;
assign{f,‘MangSol.out'); rewrite(f}; j:=0:
writeln{f, n):
for i:=1 to n do begin write{f,a[i]1:10:5," Yy, Ji=3+1;
if j mod 5=0 then writeln(f),; end;
close(f); write{'An Enter ....")Y:; readin;
end.

Ciu triic tép MangSo.inp: dong diw la n (56 phin 1r clia mang), cic dong sau 1
cdc 86 thue viet cich nhau bai dau cach, tab hay diu xudng dong (co 1at ci ding n s0).
Vi du tép MangSol.inp:

30

8.1 4.2 3.4 2.3 1.5 5.0 6 7 23 56
22.9 91.1 S.6 12.3 7.3 6.7 .5 11.6 54.3 3b.76
123 231 2.2 87 453 765 23 111 593 152

Chueng trinh MangSol.pas lam nhiém vu nhu chuong trinh MangSol .pas
nhung khong biét trude 6 luong s6 thuc co trong 1&p (nc 12 khong biét trude n). Tép
MangSo2.inp ¢¢ dang:

8.1 4.2 3.4 2.3 1.5 5.0 6 7 23 56
22.9 81.1 9.6 12.3 7.3 6.7 9.5 11.6 54.3 35.76
123 231 2.2 87 453 765 23 111 983 182

Trong trudng hop can doc cic gid (i 86 cho dén hét dong hodc het 1ep ma khong biét
trudc s6 luong cdc gia tri cdn doc ta ding cac ham SeckEof(f) hoic SeekEoln(f) dé
tranh doc $6t hodc doc vao noi khong c6 du ligu.

uses crt;
var a: array[l..100] of real;
£. text; i,j,n: integer; x: real;
begin clrscr;
assign(f,'MangSo2.inp'); reset(f); n:=0;
while not SeekEof (£) do begin incin); read{f,aln]} and; close({f) .
for i:=1 to n-1 do for j:=i+l to n do if a[il>alj] then
begin x := afi]: alil:= a[3]1; al]l:=x end;
assign(f,'MangSoZ.out'); rewrite (£); 3:=0;
writeln(f,n};
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for i:=1 to n do begin write(f,af1]:10:5," y; 9:=3+1;
if j mod 5=0 then writeln(f). end;

close({f); write('An Enter ... "} readln;

end.

Chuong trinh MaHoa.pas dung dé mi hod mot 1ep van ban vi sau dé gial ma.
Chie nang 1 cla chuong (rinh; vao tén tép van ban can mi hod (vi du VbLixt), vio ien
tép clhuta ket qua mad hod (vi du Vb2.ixt), chuong trinh doc ting dong van han i iep.
ma hoa ting kv te cta dong via doc theo bang chuyén md, ghi dong da ma Vo 1Ep
Vh2.1xt. Chife nang 2 cta chuong trinh: vio t¢n 1&p ciin gidi ma (vi du VD2.Ixt), vao en
1op chia k&t qua giidi ma (v du Vb3.1xt). chuong trinh tr dong giai ma. Néu mi hoa va
giai ma duang thi ¢p VhLIXt phai trong voi (€p Vh3.xt.
Uses crt; .
Var goc,ma,s: string; i,j,n,k,m,chon: integer;

£f1,£2: text; tfl,tf2: string[30];
Begin clrscr;
goc :=‘abcdefghijklmnopqrstuvwxyzl234567890AEIOU '
ma :='30Un40pced9ElOkmlw2IjqrabxyfszSgtAGu?hvBin':
k:= length{goc):
writeln('l. Ma hoa 2. Giai ma. Chon: '} readln {(chon} ;
write('Vaoc tepl: '} readln{tfl) ; assign{fl,tfl); reset (£1)
write('Tep 2: ') readlni{tf2); assigni{f2,tf2); rewrite (£2);
while not eof(fl) do

begin readln{fl,s}; m:= length(s) writeln{s):
for i:=1 to m do
case chon of
1: for j:=1 to k do if goc(jl=slii] then
begin s[i]:=mal]]: break end;
2: for j:=1 to k do 1f maf{jl=s[i] then
begin s[i]:=goc([]]:; break end;
end;
writeln(£2,s); writeln{s}: readln;
end;

close (F1); close{£f2); write('Xong'); readln; end.

Chuong trinh YBanGB.pas: doc dir licu cdc ban ghi soan dudi dang tep van
ban Bank.dat va dua vio mang al .0, sap xp mang theo ma tai khoan tang dan nho
thuat todn ndi bot va in mang a ra man hinh. Ban ghi ¢6 4 trudng: ma tai khoan. ho t€n
hil tai khoan, s0 du tién g, dia chi cha tai Khoan. Mau tép Bank.dat:

447 ,Bui The Tam,SGOOOOOO0.0,S—Doi Can-Ba dinh,

987 ,Nguyen Van Thanh, 150000000 ,0,35-Tran Hung Dac-Hoan kien,
112 ,Tran Quang Minh, 4566,179-Trang Tien-Hoan kiem,

367,Vu Dang Binh,2222222.222,35-Nha the-Bac ninh,

Cau trdc cia tep: moi dong tng voi mot ban ghi, dit liéu cic trudng tach nhau boi
dau phdy. k¥ tu dau tien cua rudng sau vict lién neay diu phay. sau trudng cudi clng
cua mot dong cling ¢o dau phay. C6 th¢ dung he¢ soan thiao van ban bat k¥ de tao, chinh
stra dif licu. théem bot ban ghi cua (€p Bank.dat.

Thit tye XuLyDong(d.x): tach dong van ban d thinh cde trudng cia ban ghi x,
trudmg that i tuu vao xau sfil. néu xau s[i] Gng véi trudng so thi phai chuyen xau sang
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56 nhd thi tue Val . Doi véi cdc bai todn khdc ta cin sua thi tue XuLyDong() cho phu
hop (thém bét teén trudng v chuyén doi Kicu tir xau sang s6).

uses crt;
const nmax = 100;
type taikhoan = record
matk: integer;
hoten: string[25];
tien: real;
diachi: string[30];
end;
dstaikhoan= array[l..nmax] of taikhoan;
mangxau= array[l..10] of string[30];
var a:dstaikhoan; x:taikheoan; i,j,n:Integer; f:text; d:string;

procedure XulyDong(d:string; var x: taikhoan) ;
var t:string[30): 3j,dem,k:integer; s:mangxau;
begin for i:=1 to 10 do s[i]:='"'; k:=1; t := '"; dem:=0;
for j:=1 to length{d) do
begin if 4[3]<> ', 'then begin t:=t+d[j]: inc(dem) end
else begin t[0]:= chr{dem): s[k]:=t;
k:=k+1; t£:=""'; dem:=0 end;
end;
val(s[1l],x.matk,3); x.hoten:=s5{2]:
val(s(3],x.tien,3); x.diachi:=s[4];
and;

begin clrscr;
assign(f, 'bank.dat'}); reset(f); n:=0;
while not eof(f) do
begin readln(f,d); XuLyDong(d,x}; inc{n}; aln):=x end;
close{(f}; -
for i:=1 te n de with a[i] do
writeln (matk:6,' ', hoten:25,’ ', tien:10:0,"' ',diachi};

for i:=1 to n-1 do for j:=1 to n-i do
if al[j].matk > a[j+1].matk then
begin x:= a[j]; aljl:= alj+l]}; alj+l]l:= x end;

writeln('Mang da sap xep : ')
for i:=1 tc n do with a[i] do
writeln(matk:6,' ',hoten:25,’ ',tien:10:0," ',diachi) ;
readln;
end.

Chuong trinh VungDem,pas : tao ving dém 4 KB dé doc / ghi t¢ép van ban.

uses crt;
var £: text; c¢ch: char;
buf: array[l..4096] of char;
begin clrscr; assign(f,'VBan.txt'):
settextbuf (£, buf); reset(f}:
while not ecf (f) do
begin
read(f,ch); write{ch}; ;
end; readln
end.
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,
3. Tép khong dinh kiéu

T'ep khong dinh kicu ding d¢ teuy nhap cde 1p md khong cdn quan tum den kieu
da licu (chang han ki sao chep wp hay truyén ¢ licu) nhim lam ting toe do oy
nhip. Cich khat bdo ¢p khong dinb kicu: var f:file;

Thue chit p khong dimh kicu giong nhu tép dinh ki¢u, rrong do moi phan e L
mot doan cic byte do npuot dung ue quy dinh. do dé né ding tuong doi giong &p dinh
Kicw, Trude khi dimg wp ta cing phai gdn e ©&p cho bi¢n tep bang lénh dssign(f.
tentep).

Céac ham va thu tue dung véi tép khong dinh kicu:

« Thu tuc Reset(var f: file: recsize: word): md ep vit con 1o 1ép dat § diu 8p.
{13 bien wp dia duge hen Kt var mot ep bang [¢nh assign. RecSize la bicu thic tuy
chon kicu word qui dinh kich thudc theo byte cia phan W (record) duge dung trong
truven di Héu, néu vang RecSize tht Kich thude ngam dinh cua mot phan tur la 128
byvte. Con o t&p 4i chuyveén theo Kich thude cla mot phan wr, do dé néu do dai ep
khong chia hét cho kich thude mot phin ttr thi mot $6 byvie & cudi (ep s€ bi bo qua. De
tranh di¢u nay 1a thudag cho kick -hude phan trla 1 byte (recsize=1).

o Thu tuc Rewrite(var {3 file: recsize: word): tao mot tép mdi d¢ ghi, ¥ nghia
cua recsize nhu trony (hu tue reset.

« Tha tue BlockRead(var f: file; var buf; count : word; var result: word): [
12 bicn t¢p khong dinh kidu, Buf 1a bicn Kicu bat k¥ d6ng vai o vung dém chdda di licu
doc tir 1¢p. BlockRead doc Count phan tr (hoie i hon) tir tep { vio bo nhd bat dau ti
byte diw tien ciua Bul, vice doc tep dinh kicu ticn hanh theo g khot du licu. S6 lugng
ciic phin it hoan chinh duge doc (<=Count) tra vé cho tham 6 ty chon Result. N¢u
Khong dimg Result. 10 viw ra xay ra khi o luong philn tr duge doc khong bang Count.
Ton ho ki duge truyén chicin Count RecSize byie, trong do RecSize la Kich thude
phan 5 duge ¢hi dinh Khi md tep. N&u Count * ReeSize 16n hon 63335 (64 KB) s& sinh
ra lon.

Result 2 than so ¥ chon. Néu toan bo khot duge truvén thi Result € bang véi
Count. Trdi lai. néu Result < Count thi ta di gap cudi ep trudge Khi vice truyén dit licu
duoc hoan @l Trong truémg liop néu kich thude phan s 16n hon 1. Result s¢ tra vE S0
luong phan 1 hoan chinh duge doc. Dau hicu Resuit = O thudong dung d¢ kiém tra vige
doc da hoan tat chua. Sau [¢nh BlockRead con tro 1op tidn Jen Result phan wr. Khi dung
1SI-} TOResult tra ve O néu thu we duoe thue hien thanh cong, trdi lal no cho mot ma
khic 0.

o Tho tuc BlockWrite(var f: files var buf; count: word; var result: word):

ohi Count (hoic it hon) phan tu t bo nhd vio @p { hat dau tir byte diu tién cua Buf
(buf 13 bicn ¢6 kicu bat k¥ dong viu tr0 ving dém chta dit ficu s ghi lén &p). Result:
50 luong phin 1 thue su duge ghi lenigp. Neu khong dung Result. 161 vivo ta xuit hien
khi s luong phiin tr ghi ién ¢p Khong bang Count. Toan bo khoi duge ghi a0m Count
# ReeSize byte. Néu toan bo khoi duoe truvén thi Result = Count. Trai fai Result <
Count. ching 16 dia da dity trude khi viee teuyén duoc holin tat. Sau 1¢nh nay con 1o
1ép cting tién [&n Result phan .
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Chuong trinh CopyFile.pas: sao chép mot t&p bat k¥ sang mot teép khdc, cic 1&p
duoge kKhai bdo dudi dang khong dinh ki¢u, kich thudc mot phin tr RecSize = 1, kich
thude ving dém la 2048 byte (2 KB). Thuat wdn: doc timg hhoi cla tép nguén di chép
kKhoi sang tép dich.
program CopyFile;
var FromF, ToF: file; NumRead, NumWritten: Word:

Buf: array([l..2048)] of Char;
begin Assign(FromF, ParamStr{l)); { mc tep nguon }
Reset (FromF, 1) ; { kich thuoc phan tu = 1 }
Assign (ToF, ParamStr{2)); { mo tep dich }
Rewrite (To¥F, 1) { kich thuoc phan tu = 1 }
Writeln('Copying ', FileSize(FronF), ' bytes...');
repeat

BlockRead (FronF, Buf, SizeOf({(Buf), NumRead) ;

BlockWrite (ToF, Buf, NumRead, NumWritten) ;
until (NumRead = 0) or (NumWritten <> NumRead) ;

Close (FromF}; Cleose(ToF) ;
end.

Chuong trinh can dich ra ¢p CopyFile.cxe, sau dé gd tén chuong trink tai dau
nhic [¢nh cda DOS. Vi du d¢ sao chép tep Turbo.exe thanh t¢p LupTrinh.exe ta dung
lenh: ¢:\>copyfile turbo.exe laptrinh.exe .. Hai t¢n t¢p sau 1én chuong
trinh goi la cdc tham so dong lénh. Chuong tinh sir dung hiun ParamStr().

« Ham ParamStr(i: word): string tra v¢ tham s6 dong lénh thi i hoac tra vé
xau rong néu i > ParamCount (s¢ luong tham s6 truyén cho chuong trinh trén dong

I¢nh, kiéu word). ParamStr(0) tra v¢ duong dan v tén (&p cla chucmg trinh dang thuc
hién.

. ..
4. Kiém tra loi vaora

Turbo Pascal dung cdc dinh hudng bién dich sau dé tat / ma viée kiém tra 184
trong qua trinki vio/ra tép:

o {$1+}: ma vice kidm tra 161 A1 v6i cde thii tue vao/ra (che do ngam dinh). Khi
2ap 161 vao/ra chuong trinh s& thong bao 16i va dimg lai

e {$I-}: khong ki¢m tra 16i vio/ra. Khi gip 161 chuong trinh khong dimg lai, vice
su ly 160 danh cho ngudi ding bang cich sir dung hiam JOResult: integer. Ham
[OResult ra v& mot 86 nguyén cho bict trang thdi cua thao 14c vao/ra: 0- khong ¢6 181,
2- khong tim thay tép, 3- khong tim thay dLrUng dan, 4- mo qud nhicu tép, 5- t&p khong
the truy nhip . .

Chuong trinh FileSize.pas cho kich thude tep, 1én @&p nhip vio theo tham s6
dong lénh. Chuong trinh can dich ra 1ép FileSize.exe va chay dudi ddu nhie coa DOS.
vidu xem kich thude t¢p Turbo.cxe dung lénh: e:\>filesize turbo.exe .J

var F: file of Byte;
begin Assign(F, Param$tr(l)); {%I-} Reset(F); {3I+1}
1f ICResult = 0 then
Writeln('Kich thucc tep theo byte: ', FileSize(F))
else Writeln('kKhong tim thay tep');
end,
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BPoan chuong trinh sau cho phép ma mét 1¢p dinh kicu dé nhap cde ban ghi (néu

chua ¢6 thi tao 1¢p maéi, néu (¢p da ¢d thi ghi bo sung):

{$I-} Reset(f): ({8I+}

1f ICResult <> 0 then rewrite(f) else seek{f, fllesize(f)):
Bai tap

1. Xay dung Kidu dir licu ciu triic ho_dién gom truomg: ma Klich hang, tén chu
ho dung dicn, dia chi, chi s¢ cong 10 dau thang, chi $6 cong 1o cudi thing. s6 Kwh
ding trong thdng, thinh ticn. Tép CSDL i Dien.dat. Menu chinh cua chuong trinh
gom cic chite ning:

- Nhip mot khiach mdi vao CSDL véi cde thong tin: ma khdch hiang (khong tring
ma voi nhing ngut da cd trong CSDL). he &n cha ho, dia chi, chi $6 cong 10 diu
thing, chi 36 cong to cudi thang. Truong S6é Kwh su dung = chi s6 cong to cudi thing -
chi 56 ¢ong to dau thiang. Truomg Thanh ticn tinh theo quy tac: néu sir dung tiy 1 dén
100 56 thi don gid 1a 1000 dong / s6. tir 101 d¢n 150 & don gid 14 1300 déng / s6. tr
[51 den 200 don gia la 1600 dong / 6. trén 200 s6 don gid [a 2000 dong / s6.

- Xem toan bo cide Khich hiang.

- Tim Ki¢m v sua: nhap vio mat mi khdch hang, tim trong CSDL bén ghi ¢6 mi
vita nhip. néu tim thay thi cho hi¢n bin ghi nay lén man hinh v cho phép st cdc
truding cua ban ghi tim duge, sira xong lai ghi vioe tep CSDL.

- Tim ki€m va xod: nhip vao mét mi khach hang, tim trong CSDL ban ghi cé mi
vira nhdp, néu tim thay thi cho hi¢n ban ghi nay lén man hinh va cho phép xod bin ghi
nay khoi CSDL.

- Tim ki¢m va chén: nhap vao mét md khich hang, tim trong CSDL ban ghi ¢
md vira nhip. néu tim thay thi cho hién ban ghi nay 1én min hinh va cho phép chen vao
sau ban ght nay mat ban ghi méi.

- Tim ki¢m vt in: nhap vao mét md khich hing. tim trong CSDI. ban ghi cé mi
vira nhap. néu tim thity thi cho hién ban ght nay lén man hinh vii cho phép in ban ghi
nay ra giay.

- In bing ticn dien da sap x¢ép theo M khich hing véi cic ¢ot: ma khdch hang,
ho tén, chi 6 dau, chii s6 cudi. s6 Kwh sir dung, thinh 1ién. Cudi bang ¢6 ghi Tong 56
1ién thu cia toan chi nhdnh dién.

2. Lap chuong trinh bdn vé mdy bay cho mot hing hang khong véi cdc kiéu dir
liéu khai bao nhu sau:

const nmax = 30;
type chuyenbay = record
dich, ngay, gioc: stringl[l5]
cho: array[l..100] of byte;
end ;
mangchuyenbay = array[l..nmax] of chuyenbay ;
tepchuyenbay = file of chuyen bay;
Thong tin v& mot chiuyén bay gom cé: dich cta chuyén bay (vi du Saigon), ngay bay
(25/12/2004), g6 bay (15.30), mang tinh trang dd bdn vé cdc chd ngdi teén miy bay
(cho[j] = 1 néu gh¢ ) da bin vé, cholj] = 0 néu ghe j con tréng).
Chuong trinh duge dicu khién theo menu véi cde chie ning sau:

1) Nhdp thong tin vé mor chuyén buy mai vio tép Ve.dat. Méi chuyén bay can

ahap: dich cua chuyén bay. ngay bay, gid bay. Tdt ca cic phin 1t cua mang cho déu
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gan bang 0 (cic ghe déu trong).

2y In ra man hinh tinh trang hién tgi eig oo s dit lidn Vedat: cde ruong in theco
cot. mang cho chi in 30 phan tr dau gom cde 56 0 v 1 viet lién nhau.

3) Dat ché va in vé cho khdeh hang. Khi mot khich hing dén mua v¢. chuong
trinh cho hién danh sdch cdc chuyen bay (nhu chic nang 2). sau dé chuong trinh yeu
cdu nhap vio Teén khdch hing, chuyen bay (vi du HUE), nghy bay va g5 bay khdch
yéu cdu. 8 ghe ngéi ma khach muon (vi du, 50 gh¢ 25}, Ticp theo may ki tra so ghe
25 clia chuyén bay ndy di c6 ai dil chua, Ncu cho 25 da ¢ nguoi dat (cho[25]=1) thi
hién mang cho lén man hinh d¢ xem con cho trong hay khong va ta vao lai mot chd
khdc. Con néu cho[25]=0 thi ta in vé cho khidch hang theo mau:

Ho v tén khach hang : Nguyén Vian Thand

Chuyén bay tir Ha noi di Hué

Ngay bay : 27/12/12004 Gio bay 12 gio 30 plut

S6 ghe ngoi : 25 Gid tién : /.000.000 dong
vit gdn Cho[25]=1 (di ¢6 nguoi dat). Bicl rang gia vé di Hué 1 rigu dong. di Da nang
1,2 triéu, di Sai gon 1.8 tri¢u dong.

4) Xod 141 cd cdc chuyén bay dd bay. Nhap vao ngay va gio hién tai. Xod 1at cd
céc chuyén bay c6 thoi gian pho hon ngay gio hién tai ra khoi co 50 dir lieu Ve.dat.

3. Dé gitip cho gido vién phd thong tinh diém trung binh cho mot mon hoc cua
mot 16p can khai dit ligu ki€u cdu trie hsinh nhu sau:
type hsinh = recerd

stt: integer; hten: string{25]:
hesol,hese2: stringl[6]: tbktra,thi, tbmon: real;
end;

Thong tin vé mdi hoc sinh gdm c¢6: s6 thi ty rong so diem chinh, ho 1€én hoc
sinh, cdc didm hé s6 1 (13 mot xau k¥ tu biéu thi nhidu nhit 6 diém, diém mudi ky hiéu
Ia chit "M, vi du '80M5' 13 4 di¢m 8. 0. 10, 5. cdc diém hé s6 2 (nhi¢u nhat 1a 6 dicm
vii cling kv hi¢u twong ty), diém trung biuh Kiém tra. di¢m thi cudi hoc k¥, diém trung
binh mon. Diém trune binh Kiém tra (1bkira) duge 1inh biang cich cong cic dicm he 50
1 v6i cde diém hé s6 2 ¢6 nhan doi va sau do chia trung binh. Vidu : cic dicm he 50 1
12 8. 0. 10. 5 va cdc diém he s6 2 1a 1, 10,9, 4 thi diém trung binh Ki¢m tra da (8 + 0 +
10+ 5 4 2% + 2%10 + 2*0 + 2%4) / 12. Di¢m trung binh mon (thmon) = { 2*thktra +
diém thi cuéi hoc k¥y /3.

Thong tin vé cdc hoc sinh 1o chire dudi dang 1€¢p van ban [Sinh.dat. M&i dong
clia 1¢p van ban Gng véi mot hoe sinh gom ¢6 cdc thong tin: 56 thir ' ho ten. diém he
s6 1, diém he s6 2. diém thi (thong tin méi trudng niy cich nhau boi dau phay, sau
truding cudi cling cd dau phay, ki tu dau tién cia mot trudng vict lién ngay dau phay).
Mau tép HSinh.dat:

1,Bui The Tam,5MIM,M34M7,8.5,

2 .Nguyen Van Thanh,765M M8765L,9.5,
3,Tran Minh,MM5,M087,5,

4,vu Ngoc Phan,M87,6MM34,7.75,

Lap trinh nhép cdc thong tin ban dau cia timg hoc sinh. iinh hai trudng Thktra vl
Tbmon. In bang két qua hoc tap clia 16p dudi dang t¢p van ban gém 7 cot tng vi1 7
truong.
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Chuong 7
Unit Crt

Unit ta mot tap hop cic hing so, cic kiéu dir liéu, cdc bién, cic thu tuc v ham.
Méi Unit xem nhu mot thu vién chuong trinh, Turbo Pascal ¢6 siin cdce unit chuan: unit
System. unit Crt, unit Dos, unit letu unit Overlay, unit Graph, unit Turbo3, unit
Graph3. unit Windos. Nam unit dau tién chita trong t¢p Turbo.tpl, t¢p nay duge tai vao
bo nhé ngay khi Turbo Pascal khdi dong. Ngoai cdc unit chuan ¢é san ngudi dung ¢6
thé 1t minh lip cédc unit ricng.

Trong chuong nay s& nghién ciu unmit Crt, unit nay dung dé di¢u khién viéce in
thong tin ra man hinh, diéu khi¢n ban phim va sit dung am thanh. Khi dung céc ham va
thu tuc cba unit Crt & ddu chuong trinh cén ¢6 khal bao: uses crt;

.t aa? -~ . . N ? A® an -
1. Di€u khién in théng tin ra man hinh ¢ ché doé van ban

Trong ché do van ban mén hinh chuan hi¢n nay ¢é 80 cot va 25 dong. goc trén
bén trai man hinh c6 toa do (1,1), truc x hudng sang ph;ii va ¢6 gid tri tr 1 dén 80, truc
v hudng xudng dudi va ¢é gid tri tir 1 dén 25, Trén man hinh ¢6 mét diém sdng nhap
nhay goi 1i con trd man hinh. Viéc in thong tin béi 1énh write bat didu tir vi tri con 1o,
in xong mot ky tu con tro ty dong chuyen 161 vi ui ké tiép. Thong tin duge nhap vao
ban phim bdi 1énh read cling hi¢n lén man hinh bat dau tir vi tri con tro.

7 a? o Y - ~ .~

Cira so vin ban va cac ham, thu tyc lién quan

« Thu tuc Window(x1, y1, x2, y2: byte): thi¢t 1ap mot cia 50 méi dé trinh bay.
(x1,v1) 1a toa do géc trén bén trdi v (x2,y2) la toa do gde dudi bén phii cua s0. Khi
mot cira s6 maéi duge thict Lap thi moi kél xuat ra man hinh déu nim trong ctra &0 mat.
moi gid tri 1oa do déu {a tuong dGi d6i vai e o hign hanh (goc trén tridi cua 56 ¢d loa

do (1.1} ). Cha so hién hanh ¢6 hiéu luc cho dén khi dinh nﬂhm mot et s6 khae. Lo
goi window(1,1,80,25) s¢ quay vé che do toan man hinli (cua $0 ngam dinh).

« Bien WindMin va WindMax fuu trir toa do man hinh cta cua s6 hién hanh,
cdc bién nay duoc dat boi 161 goi thu tuc Window. WinMin xic dinh gée trén trit,
WinMax xdc dinh géc dué ben phcii Toa do x luu & byte thip, toa do y fuu d byte cuo.
Vi du Lo(WinMin) cho toa d¢ x cua canh tri, HiitWinMax) cho toa do ¥ caa canh
dudi. Goc trén trai cia min hinh ¢6 toa do (x,v) = (0,0). Chu vy, vé1 cac toa do truyén
cho cdc thi tue Window va Gotoxy, goc trén trdi la (1,1).

Ham Lo(x): byte tra vé byle thap clia x, con ham Hi(x): byte trid v¢ byte cao cha
x. trong ca hai ham x 1a biéu thie kiéu integer hay word.

o Thi tuc Crlser @ xod tdt cd cde ky 1 irén cira s6 hién hanh, dua con 1o v¢ toa
do (1.1). dat mau nén cla cta $6 theo lenh TextBackGround trude do.

« Thu tuc ClrEol : x0d céc ky tu tir vi tri hién tai cta con tro cho 161 cuoi dong
trong clra 6 hién hanh.

o Thir tuc DelLine: xod dong chia con t=0 trong clra s hi¢n hanb. cic dong ¢
dudi dich lén trén mét dong, mot dong wéng voi mau nén hién hanh thém vao day cua
50.
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« Thu tuc InsbLine: chén mot dong rong voi miu nén hién hanb vao vi i con o
hicn tai, cac dong ¢ dudi s¢ day xuong mot dong.

« Thu tuc Gotoxy(x,y: byte): dua con trod vé cot x dong v cha cira 56 hign tal.

« Him WhereX: byte cho toa do x cta con tro trong cla <¢ hien fal,

« Ham WhereY: byte cho 10a do y cta con tro trong cira 0 hign tal.

Mau chif va mau nén. Méi ky ty trén man hinh tuong dng v6i hal gid
maw: miu chit vA mau nén (mau ctia hinh chir nbat phix sau k¥ uo. Unit Crtdinh nghia
cdc hang véi cic 1€ mau tudng tng:

![_gi_i'l iri | 1én hang l; mau ] he 2 | gid tri’ 1¢én hang !I omauw | he 2|
L 0 Black |_ den | 000 ' 8- | DarkGray l] xdm 101 4 1@0_!
l | Blue xanh ‘ 001 1 9 LightBluc | xanh sang | 1001 |
| 2 Green | xanh l4 cay ‘ 010 i 10 LightGreen Ixunh Id cav hdﬂ}:‘._l‘ l()lO_I
‘ 3 Cyan | X'dl“lil I8 ‘ 011 ‘ i1 | LighiCyan ! xanh lo sang - 1011 |
| 4 Red | do | 100l 12 | LightRed [ dosing | 1100
| s | Magenw | _tim _[100] 13 !Ligthugcnla‘ Ctimsing | 1101 |
{ 6 Brown ! niu 130] 14 | Yellow - vang _‘ &]O“
‘ 7 |LightGray| xdm sdng | 111 I| 15 _|| White L rang |_11&

» Thi tuc TextBackGround(color: byte): dat mau nén, color ¢é gid tri o dén
7. Muoén mau nén loang déu trén man hinh thi sau [enh nay ta phat ¢6 ienh Clrser.

« Thu tuc TextColor(color: byte): dat mau chit, color ¢o gid try t O den 15, Cie
gid tri mau duge dit ¢6 hicu fuc voi cac 16nu 1n sy dé cho dén khi giap mot 1enh dat
mau méi. Mau nén ngam dinh & 0. mau chir ngam dinh 1a 7.

Thuoe tinh mau luu trong mot byte o6 cdu tric nhu sau: bit 7 1 thude tinh nhap
nhdy, ba bit ti¢p theo (6, 5,4 la mau nén chifa duge 8 gid tri, bon bit dau ticn (3. 2, 1,
0) 13 mau chir chtia duge 16 gid . Vi 1000 000 (h¢ 2) = 128 he 10, ncn hang Blink
trong unit Crt dinh nghia la {28, Unit Crt ding bién TextAttr : byic d¢ cat gil thude
tinh mau theo ciu tric nhu tren. Chang han néu TextAtr hién cé gid tri bang 61 thi
mau nén 1 Cyan, mau chir [a LightMagenta, Vi 61 = 3%16+13. Nauge lai 1a cing ¢6
th¢ gan thuoc tinh mau cho bicn nay dé dat lai miu chit va mau nen, Iénh TextaAttr
. =1%16+15+128 5& dat mau nén 12 Blue. mau chit [a White vi nhap nhay.

« Thii tuc NormVideo: khot phuc picn TextAttr theo gid i ma nod ¢é khi
chuong trinh bat dau chay.

« Thi tuc HighVideo: cho bit 3 cua TextAlr bang 1. te 1a chuyén ¢ic man 0-7
thanh cac mau 8-15 tuong Ung.

« Thit tuc LowVideo: chon bit 3 cua TextAtlr bang 0, e 1& chuycn cdc miw 8-
15 thanh cdc mau 0-7 tuong Ung.

Chuong trinh TLuong.pas: nhap di licu vé mot nhan vién trong mot cuta 5O (ma,
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ho tén, hé s6 luong, h¢ s§ phu cap trach nhi¢m), in ket qua tinh luong ¢ clra s6 thit hai
(luong chinh = 290000 * h¢ s0 luong, phuy cdp = 290000*h¢ s6 phu cip, bao hiem xa
hoi = 5% luong chinh, bao hi€m y t&€ = 1% luong chinh, s6 tién duge linh), vé lai ctra
s thi nhat dé nhap ngudi tiép theo. Chuong trinh minh hoa cich md nhiéu cua s6 va
chuyén déi cira so lam viée. Cu6i chuong trinh can khoi phuc ctia s8 ngdm dinh cua
DOS va thuoe tinh van ban ngam dinh, Thu tuc Khung(x1.y1.x2,y2): v& mdt khung nét
kép trén man hinh véi toa do goc weén trai 12 (x1.yD), toa do géc dudi bén phai la
(x2,y2). Cdc clra s6 trén man hinh c6 dong khung bén ngoai.

uses crt;
type nhanvien = record
manv: string[6];
hoten: string[25];
hesoluong, hesope: real;
luong,phucap,bhxh bhyt, tien: real;
aend;

procedure Khung(xl,yl,x2,y2: bytel
var i: integer:
begin
for 1:=x1+1 to x2-1 do
begin gotoxy{i,yl): write (chr (205}) ;
gotoxy (1,¥2); write{chr(205)} end;
for i:=yl+l to y2-1 do
begin gotoxy(xl,1): writa{chr(186))
gotoxy (x2,1); write{chr{l86}} end:
gotoxy (x1,yl}; write{chr{201)}; gotoxy{x2,yl}: write{chr{187))
gotoxy (x1,y2) ; write{chr(200}); gotoxy({x2,y2); write(chr(188));
end;
var x: nhanvien; min: real; tt:char;

begin textbackground(l); taextcolor{l5); clrsecr,
min:=290000; Khung(l,1,39,9}); Khung (41,11,80,24) ; tt:i='C";
while upcase{tt)='C' do begin

window(2,2,38,8) ;. clrscr;
gotexy (9,1); write('DU LIEU NHAP VAC');

gotoxy(3,2); write('Vao ma nhan vien : '); readln({x.manv);
gotoxy{3,3); write{'Vac ho ten : '}; readln (x.hoten} ;

gotoxy (3,4} ; write('He so luong : '} readln (x.hesoluong}

gotoxy (3,5} write('He so phu cap trach nhiem : 'y ; readln(x.hesopc}:
gotoxy {3,6); write('An Enter xem ket qua tinh...'}, readkey;

window(42,12,79,23};
gotoxy {9,1); write('KET QUA TINH LUONG'):;

gotoxy (2,2); write{'Ma nhan vien : ', x.manv) ;

gotoxy(2,3) write{'Ho ten : ',x.hoten};

gotoxy (2,4} ; write('He so luong : ',x.hescluong:1:2);

gotoxy (2,5); write('He so phu cap trach nhiem : ', x.hesope:1:2});
x.luong := min*x.hesoluong;

x.phucap := min*x. hesopc/

x.bhxh := 0.05*% x.luong;

x.bhyt := 0.01* x.luong;

x.tien := x.luong+x.phucap-x.bhxh-x.bhyt;

gotoxy (2,6} ; write('Luong chinh : ',x.luong:7:0);

gotoxy (2,7} ; write('Phu cap trach nhiem : ',x.phucap:7:0);
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gotoxy (2,8); write{'Bac hiem xa hoi : ' ,x.bhxh:7:0);
gotoxy (2,8} write('Bac hiem y te : ' x.bhyt:7:0);
gotoxy (2,10); write{'Tien thuc linh : ' x.tien:7:0);

gotoxy (2,11) ; write('Cec nhap tiep khong C/K 2?'); tt:= readkey;
if upcase(tt)<>'C' then break; clrscr;
end;
window(l,1,B80,25); TextAttr:= 7; clrscr;
end.

Chuong trinh Mau.pas minh hoa cdch diing cac ham va thu tuc vé mau sic.
useas crt;
begin clrscr;
writeln ('TextAttr sau khi kheoi dong chuong trinh = ',TexthAttr) {7}
TextAttr := $B6; |=10110110he 2} writeln;
writeln{'Mau chu Brow nhap nhay, mau nen Cyan'};
HighVideo; | TextAttr=10111110he2} writeln:
writeln{'Mau chu Yellow nhap nhay, mau nen Cyan');
Textattr := $2D; {=0010110]1 he2} writeln;
writeln{'Mau chu LightMagenta khong nhay, mau nen Green');

Lowvideo; { TextAlr=00100101 he 2} writeln:
writeln({'Mau chu Magenta khong nhay, mau nen Green');

NormVideo; { TextAttr=00000111he2="7he 10} writeln;
writeln({'Mau chu LightGray, nen Black, TextAttr= ' ,TextAttr):
readln;

end.

Cac ché dd man hinh
e Thu tuc TextMode(mode: word): dat lai ché d6 man hinh, toan bé man hinh

¢ii bi xod, v& lai ch¢ do toan man hinh, con tro vé géc trén bén trdi, bién TextAttr duge
dat lai theo gid tri nguyén thuy. Cac gid tri caa Mode:

Tén hing Gidui Mo

Bwd40 0 40 cot 25 dong, denftrang wrén man hinh mau
C40 1 40 ¢6t 25 dong, ché do mau 1rén man hinh mau
BWZg0 2 80 cot 25 dong, den/trang trén man hinh mau
C80 3 80 ¢ot 25 dong, ché do mau {rén man hinh mau
Mono 7 80 ¢t 25 dong, den/trang trén man hinh don $ac

Font8x8& 256 dat ch¢ do 50 dong cho mién hinh VGA
Gia tri ngam dinh cho cdc man hinh hién nay 13 C80. Gia tri Font8x8 dung k&t hop véi
cdc gia tri khic, vi du TextMode(C40+Font8x8) sé dat ché dé man hinh 40 ¢6t, 50
dong, 16 mau trén man hinh VGA. Bién LastMode luu lai gid tri mode cua 1an goi
TextMode gan nhat.

Chuong trinh Mode.pas trinh dién tat ca cac ch€ do man hinh. Tha tuc Print()
1ap ddy man hinh biang mot ky wr.
uses crt;
procedure Print(m,n: byte, ch: char);
var i,3: integer;
begin clrscr;
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for i:=1 te m-1 do for j:=1 to n do begin gotoxy(],i): write{ch);
end;

for j:=1 to n-1 do begin gotoxy(j,m}); write({ch) end;

gotoxy (1,1}

end;

var OldMcde: byte;

begin clrscr;

writeln('Lastmode = ',6 LastMode,' TextAttr = ',Texthttr); readkey;
OldMode: =Lastmode; TextAttr:= 3*16+12; Print(25,80,'A'); readkey.
TextMode (C80+Font8x8) ; TextAttr:=1*16+ 15; Print(50,80,'B'); readkey
TextMode {(Mono) ; Print{25,80,'C"}; readkey:

TextMode (CA0+FontBx8) ; TextAttr:=1*16+13; Print({50,40,'D"'); readkey;
TextMode (BWB0) ; Print(25,80,'E'); readkey;

TextMode (BW80+256)} ; Print (50,80,'F'): readkey,

TextMode (BW40) ; Print(25,40,'G'); readkey.,

TextMode (BW40+256) ; Print (50,40, 'H"}); readkey;

TextMode (CldMode) ;

writeln({'Lastmode = ',LastMode,' TextAttr = ', TextAttr), readln;
and.

2. Diéu khién ban phim

Unit Crt cung cip cac him dé€ nhdn biét cic phim duge an:

« Ham KeyPressed: boolean cho gid tri True néu viing dém ban phim khic rong
{tie 13 trude dé di cé phim duge dn ma mdy chua xir iy) va cho False ncu trdi lat. Ham
nay chi kiém tra ma khong lam thay doi trang thdi viung dém ban phim. Vong lap
repeat until keypressed; s& dimg chuong trinh cho dén khi ¢é mdt phim dugc
an.

« Ham ReadKey: char 1ay ra k¢ tu diu tién trong vung dém ban phim va trd vé
kv tu nay. Thong thuong \'[m;: dém li réng, do d6 khi gap lénh ReadKey chuong trinh
dimg lai chd ngudi ding an mot phlm ham tra v¢ k¥ tu vira an, tuy theo gid tr1 nay ta
cd th quyét dinh sy lam vige 1iép theo cua chuong trinh, Khi &n mot phim thong
lhuofng may s& glfi vao ving dém ban phlm mot ky 1w, ky tr nay ¢6 md ASCIT tuong
tng. vi du chit A c¢é ma 65. phim Enter ¢6 mi 13, phim ESC ¢6 md 27. Khi in cdc
phlm dac bidt v cde 16 hop phim mdy gui vio ving dém hai ky e (ky e déu tién luon
¢ mi bang 0. k¥ tu thit hai ¢6 ma khac 0), vi du khi dn plum mi t¢én [én mdy gui vao
ving dém hai ky tu c6 ma la (0, 72), Ctrl+F1 13 (0, 94). Bé nhan dién cac phim dac
hiét ta phai hai lin goi him ReadKey dé 1ay hai ky tu vi dimg Ky tu thir hai d¢ nhin
biét phim da dn. Chuong trinh ReadKey. pas & dudi cho ta cdch nhin biét 1at ca cdc
phim théng thudng, cic phim dac bi¢t va céc (6 hop phim. Vong l3p sau ding dé jam
sach viing dém bin phim: while keypressed do ch:=readkey;

Chuong trinh KeyPres.pas: in cdc ki tr ngau nhién tur A dén Z va1 mau chit trén
miw nén, vi trf trén man hinh déu 12 ngdu nhi¢n cho téi khi dn mot phim thi két thic.

uses crt;

var x,y,c: byte;

begin clrscr; randomize;

repeat x:= random(B0)+1; y := random(25)+1;

c'= random{26€6}+1; c:=c+64;

textbackground{random{B8))}; textcolor(random(16}): gotoxy (x,y) ;
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if (x<>80) or {y<>25) then write(chr(c)); delay(500);
until keypressed;

textattr:=7; clrscr;

end.

Chuong trinh ReadKey.pas: in ra ma ctiia phim duge dn (ca phim dac bict).

uses crb;
wvar ch: char;

begin clrscr; writeln('Nhan mot phim : '); ch := readkey;
if ch = chr(0) then begin ch := readkey;
writeln('Ban vua an phim dac biet co ma 0 va ',ord{ch})};
" end
alse writeln({'Ban vua an phim c¢o ma ASCII : ', ord{ch)};
readln;
end.

Chuong trinh MuiTen.pas: v& mot hinh chir nhat nén trang ¢ do rong 14 va
chiéu cao 5 ki tu, ding 4 phim mii tén d¢ di chuyén hinh chi nhat theo 4 chiéu, an
ESC két thic chuong trinh.

uses crt;
procedure ChuNhat{xl,yl, mau: byte)
var i,j: byte;
begin textcolor {mau):
for i:=0 te 4 do for 3:=0 to 13 do
begin gotoxy{x1l+],yl+i}): write(chr(219}) end:
gotoxy (x1,y1l};
end;
var x,y,k: byte; ch: char;

begin clrscr; x:=40; y:=12; ChuNhat {x,y,white};
repeat ch:= readkey:
if ch=#0 then
begin ch:= readkey; k:= ord{ch) ;
case k of
72: begin ChuNhat (x,v,Black) ; dec(y): ChuNhat (x,y,white) end;
80: begin ChuNhat {x,y,Black) ; inciy) ChuNhat {x,y,white)} end;
77: begin ChuNhat {x,y,Black); inc({x}: ChuNhat (x,y,white) end;
75: begin ChuNhat (x,y,Black); dec(x); ChuNhat (x,y,white) end;
end;
end;
until ch = #27;
end.

Chuong trinh CrtDemo.pas: tao mot clra 6 ngdu nhién trén man hinh, mau chir
v mau nén ciing ngau nhien. Trong cia s8 nay 6 the nhap cdc dong van ban, an Enter
con trd xuong dong. ding 4 phim mii tén dé di chuyén con trd nhap. an phim Ins de
chéen mot dong trang, an phim Del dé xod dong c6 con o, n Alt+R d¢ lien tuc sinh
cdc k¥ tu ngau nhién trong cta s6. GO Al+W dé tao mot cira 6 soan thao méi. Két
thiic chuong trinh: an Alt+X, Cul+C hay ESC.

uses Crt;
var OrigMode,LastCol,LastRow:Word; Ch:Char; Decne:Boolean;

procedure Initialize;
begin CheckBreak:=False; OrigMode:=LastMode:
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TextMode {Lo {LastMode} +FontB8x8) ;
LastCol:=Lo {WindMax) +1; LastRow:=Hi (WindMax)+1;
GoToXY {(1,LastRow) ; TextBackground(Black), TextColor{(White)

Write(' Ins-InsLine ', 'Del-Delline ', #27#24#25#26'-Cursor ',
‘Alt-W-Window ', 'Alt-R-Random ‘','Esc-Exit'};

Daec{LastRow,80 div LastCol); Randomize;

and;

procedure MakeWindow;
var X,Y,Width,Height: Word;
begin Width:=Random{LastCol-2}+2,; Height:=Random (LastRow-2}+2;
X:=Random ({LastCol-~Width) +1; Y:=Random{LastRow-Height}+1;
Window {X,Y,X+Width,¥+Height) ;
if OrigMode = Mono then
begin TextBackground{White),; TextColor(Black): ClrScr;
Window (X+1,Y+1,X+Width-1,¥+Height-1},
TextBackground{Black); TextColor(White); ClrScr;
end
else
begin TextBackground (Random(8}); TextColor (Random(7)+%) end;
ClrSer;
end;

procedure RandomText:
begin repeat Write (Chr (Random (256-32}+32)) until KeyPressed;
end;

begin Initialize; MakeWindow; Done:=False;
repeat Ch:=ReadKey;
case Ch of
#0: begin Ch:=ReadKey;
case Ch of

#17: MakeWindow; { Alt-W }
#19: RandomText; { Alt-R }
#45: Done:=True; { Alt-X }
#72: GotoXY (WhereX,Where¥-1); { Up }
$75: GotoXY{WhereX-1,WhereY), { Left }
#77: GotoXY{(WhereX+l,WhereY}; { Right }
#B80: GotoXY (WhereX,Where¥Y+l), { Down }
$82: InsLine; { Ins }
#83: Delline; { Del }
end;
end;
#3 : Done:=True; { Ctrl-C }
#13: Writeln: { Enter }
#27: Done:=Truea; { Esc }
else Write{Ch);
end;
until Done; TextMode (OrigMode) ;
end.

Bién CheckBreak: boolean (thudc unit Crt) diing dé didu khién viéc ding
chuong trinh. Khi CheckBreak = True ta c6 thé dimg chuong trinh bat ky lGe nao bang
cach an Ctrl+Break, khi CheckBreak = False thi bo kha niang nay.
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3. Tao am thanh

Céc ham va thi tuc d¢ tao am thanh:

« Thu tuc Soundi{n: word): lam cho loa phat ra mot am thanh ¢6 tan 86 1a n
Hertz cho dén khi gap tha tuc Nosound.

« Thu tuc Nosound: tat am thanh da phat ra do thi tuc Sound.

¢ Thu tue Delay(m: word): dirg chuong trinh trong thoi gian m mili giay.

C6 thé dung ba thi tue nay dé tao mot not nhac. Mot nét nhac duge dic trung boi
cao dé va trudng do. cao do duge the hién boi thi tuc Sound(n), trudng do duge thé
hi¢n bai tho tuc Delay(m). Vi du dé tao nét sol tron ditng bo ba lénh: sound (392) ;
delay (1600} ; nosound;

Cao do cua cdc not nhac @ cde bt do thap, trung binh, cao va rit cao (don vi la
Hertz), trudng do ciac nét (don vi ta mili giay) cho trong bang sau:

Cao do cac not Trudng do
bo 131 262 523 1047 Not tron 1600
bo # 139 277 354 1109 N6t tring 800
Re 147 294 587 1175 N6t den 400
R¢ # 156 3L 622 1245 N6t moe don 200
Mi 165 330 659 1319 Not moc kép 100
Pha 175 349 698 1397 N6t moce ba 50
Pha # 185 370 740 1480
Sol 196 392 784 1568
Sol # 208 415 831 1661
Lu 220 440 880 1760
La# 233 466 932 1865
S 247 494 988 1976

Chuong trinh BaoDong.pas: tzo hoi o1 bdo dong cho dén khi an mot phim.

uses crt;

begin c¢lrscr; writeln('An phim bat ky de ket thuc bao dong'}:
repeat sound(359); delay(400); sound({200): delay (350}

until keypressed; nosound;

end.

Chuong trinh LangToi.pas: choi ban nhac "Lang toi" cua Vin Cao. Hé s6 k
dung dé diéu khién toc do chai nhanh hay cham cha ban nhac. Néu nhip k>1 (vi du
i.5, 2.0) thi ban nhac choi cham lai, néu k<1 (vi du 0.8) ban nhac choi nhanh [én, tuy
theo 16¢ d¢¢ mdy mi nhap k cho thich hgp. Tho tuc Tn (e, t) nham tao mot ndt nhac cd
cao do la ¢ hertz va truomg do la k*t mili giay.
usas crt;
var dem : integer; k : real; ch : char;

procedure tn{c: word; t: word);
begin sound{c); delay{trunc{k*t)); nosocund end;

begin clrScr; dem := 0; writeln{'LANG TOI cua Van Cao’'};
write('Vao he so toc do k = '}; readln(k);
repeat inc(dem); Writeln('Chei ban nhac lan thu ',dem);



TS. Bui Thé Tam 62 Giao trinh Turbo Pascal 7.0

tn(262,800); tn(330,400); tn(392,800); tn{440,400); tn(3%2,800);
tn(392,400); tn(523,400); tn(494,400); tn(d40,400); tn(392,800);
tn{440,400); tn(382,400); tn{(349,400); tn(330,400); tn(392,1200)
tn{262,800}; tn(294,400); tn{330,800): tn(392,400); tn(523,800);
tn (587,400} ; tn(659,800); tni{587,400); tn(523,400); tn(587,400);
tn(523,400}; tn{392,400); tn(330,400); tn(392,400) ; en{523,1200) ;
tn(523,800) ; tn{523,400); tn(440,800); tn(440,400}; tn(494,800) ;
tnn(494,400) ; tn(392,1200); tn{349,B00): tn(349,400); tn(440,800);
tn(440,400); tn(330,800); tn(294,400); tn{392,1200); tn(262,800) ;
tn(294,400) ; tn(330,800); tn{(349,400); tn(392,800); tn(330,400)
tn {294,800} ; tn(262,400); tn{523,800); tn(494,400); tn(587,800);
tn {392,400} ; tn{523,1200) ;

write('Chei nhac tiep khong (C/K)? '): ch:=readkey; writeln;
until upcase{ch) = 'K';

end,

Bai tap
1. Tao cdc cira $6 ngdu nhién trén man hinh v6i mau nén ngdu nhién, toa do ctra
56 ngau ‘nhi¢n. Khi ndo an phim bat ky thi két thic chuong trinh.

2. Lap mot menu doc d¢ tinh todn dién tich. chu vi . thé tich cua cie hinh. Man
hinh duge bo tri nhu sau:

TINH TOAN HINH HOC
Lap trinh: Bui Thé Tam

. Tinh di¢n tich hinh ¢hi nhat
. Tinh diéa tich hinh thang

. Tinh chu vi duong tron

. Tinl the tich hinh ¢du

Két thic chuong trinh

HINH THANG

Vao day dai: 12.3

Vao ddy ngan : 6.7

Vao chicu cao : 5.43

Dien tich 1 : 51.58500

Nhu vay trén man hinh ¢6 ba ctra s9. Cira 56 trén ghi quing cdo cla chuong trinh.

Clra 86 giifa 12 cde muc cla menu v ¢6 mot mue duge chicu sdng, dé di chuyén hop
sdng trén menu ta dung cdc phim mdi tén lén va xuong, mudn lya chon muc nao thi di
chuyén hop sing dén muc dd va an Enter. Khi da lua LhOIl mot muc thi cita $6 thit ba
phfa dudi man hinh xuat hién, trong ctra $6 nay ta tién hanh nhap dit li¢u cho bai 10dn
viyin ra két qua tinh.

wd ) —

e

3. Tao mot menu ngang nim trén dong thd nhat cia man hinh. khi chon mot muc
cua menu ngang lai hicn mot menu doc tuong tng. Néu chon mot muc clia menu doc
nay tht mot hiun dugce thue hi¢n, He théng menu nhu vy goi [d menu hai mute.

4. Lap uinh cho phép dung ban phim cla mdy tinh d¢ choi nhac (cic nét ni: 1C
duge gan véi cic plum tuong Ung trén ban phim), vi du an phim D sinh nét do, an phim
R sinh not 1 .
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Chucng 8
Con tro

Cic bien thuoe kicu di licu da hoe nhu integer, real, mang, tap hop. ban ghi . ..
goi la cdc bicn tinh vi chung duge xdc dinh ro rang khi khai bdo v sau do duge ding
théng qua tén cua ching. Thoi gian 100 twi coa bidn tinh clng 12 thoi gian t6n tai cua
kKhoi chuong trinh ¢6 chita Khai bio cde bicn nay. Do dé néu chuong trinh s dung mot
sO luong lén cac bién tinh tht & khong da bo nhd. Vi du khi khai bdo var A:
array[1..50001 of real: may s¢ phan mot ving nhd ¢4 dinh 30000 byte cho mang A,
trong chuong trinh ¢6 thé ta khang ding dén ca 5000 phin td. DE tranh lang phi bo nha
Turbo Pascal cho phép dung bién dong (dynamic vanable), Cac bién nay duge luu e
trong vung Heap (ving nhd wr do cba mdy). khi can chiing ¢é theé duoc 1ao ra dé chia
dd licu. khi khong cin ¢6 thé xo0d chiing di d¢ giai phang bé nhd. Bicn dong khong ¢6
1en va do mot con tro quan ly.

. . .’ ? . . 7
1. Khai bao kiéu con tro va bién con tro

Kicu con ro 1a mat kicu dit licu dic biét ding de luu trit nhitg gid ui dia chi
Bicn con 116 ¢6 do 16n 4 byte : hai byte thap chita dia chi offset, 2 byle cao chia dia chi
segment. Nho bién con 1o ta ¢6 the xin ciip phat dong trén viing Heap. C6 hai kiéu con
tré: cou tro dinh Kicu va con tré khong dinh kiéu.

Con tro dinh Kiéu 1 con tro can xdc dinh Kiéu dir licu ma né ué dén. Cich khai
bio kicu con tro vi bien con tro (theo hat cach):

Type KiduConTré = *KiuDiLiéu :

Var Bié€nConTro1: KiéuConTrd ; BiénConTrd2 : "KiduDLiéu ;
treng do KicuDiLigu ¢6 the 1 real, integer, char, mang, ban ghi . . . Khi mot bich con
trod clnka dia chi byte dau tién cta mot viing ahd thi ta néi con tro dang trd (61 vung nhé
nay. Con 46 real é t& ving nhd 6 byte, con 16 integer tro (i ving nhé 2 byte. . .
Kic¢u con tro cling ¢d thé i thanh phan cua bat ky mot kic¢u ¢6 cdu tric nlo (mang. bin
ghi). Hai con tro dinh ki¢u goi la tuong thicli (trong cac phép gan. so sanh. truyen du
licu cho tham s6) néu ctng tro td mot kicu dir liéu.

Con t=0 khong dinh ki¢u la con tro khong quan tam dén kicu dit licu mi né
dang trd téi. chi quan tam dén dia chi. Cich khat bdo: var p: Pointer ; Con uo
khong dinh kidu twong thich vdi moi kicu con tro khic.

Vidu: Type IntPtr = Mnteger :

SVienPtr = ASVicn ; { Kicu bin ghi SVien ¢6 thé khai sau }
SVien = Record
HoTen : string[25] ;
DiemTB : real ;
End :
Var Pl Intitr; P SVienPir; P2: "Word @ Q: Pointer



TS. Bui Thé Tam _ 64 Gio trinh Turbo Pascal 7.0

2. Cac thao tac ddi véi con tro

Gan mot gia tri dia ¢hi cho con tré theo cae cich: P o:= @x ; P = Addr(x);
P .= Ptr{segment, offset); lrong do P 1a bién con tro bat k¥, x la 1en bien (hoic

ten ham, th tue). Cac ham Addr, Pir va todn i @ tra vé mot dia chi kigu Pointer.
Hang NIL. Lénh gdn P := NIL nham lam cho con ro P khong tro vao dau ca (P
ka con tro Kicu bat ky).
Phép gan (:=) giira hai con tro: hai con tré ¢6 thé gin cho nhau trong truong
hap tuong thich. khi dé ching cung tro t&i moét dia chi. Hai con tro dinh Kiéu tro (i cdc
kiéu dir licu khic nhau 1d khong tuong thich, song chung lai tuong thich véi kicu

Pointer. Vi du sau khal bio var p, s: byte: q @ “real; r: pointer ; thi Iénh
gdn p := slading, lénh gdn g := p ; 1a sai song hai lénh sau la ding : r :=p
q =1 ;

Hai gid tri con tro ¢6 thé so sianh bing nhau (=) hay Khic nhau (<>) néu chiing
twong thich. V&i cde gid ti con trd khong ¢6 cac phcp so sanh > >= < <=

B¢ truy cap noi dung vung dir ticu ma con tro P dang tro ta dong kv higu PA,
PA xern nhu 1a mot bién thong thudmg. Ncu P la con tro dinh ki¢u thi PA [ bicn c6 kicu
1 kiéu dit icu ma P o i, Néu P la con tro khong dinh ki¢u thi PA i mét bien khong

dinh ki¢u ¢é dia chi luu trong P, né duoc dung khi khong quan tam dén kiew da ficu
dugc truy cap.

Chucng trinh Con'Tro.pas minh hoa ¥ nghia cta bicit con tro:

var x: real; p,q: "“real:
begin x:= 123.456789; p:= Bx; g:= addr(x):

writeln('x = ',x:13:5," p* = ",p*:il3:5,' g~ = ',g":13:5);
writeln('Dia chi bien x : ',seg{x),':',ofs(x});
writeln('Dia chi luu trong con tro p ! 'Luseg(pt), ' ofs(pTY) 5

readln; end.

3. Cap phat dong

D6t véi bien con tro ta ¢6 thé ding k¥ thudt cdp phdt dong nhd cac thu tue New,
Getmem dé tao cde bien dong PA mdi. Vung cap phdt dong bao gio clng la vung nha
ty do (Hmp) ‘Turbo Pascal quan 1y viing Heap thong qua con tro Heap. Con tro Heap
luon luen tro vao byte tu do ddu tién cua ving nhd con ty do cua IILdp Mot lan ding
tht tue New tao ra mot bicn dong thi con tro Ht.dp dich chuyén v¢ phia dinh cua vung
nhd tu do mot s6 bytc tuong tng véi kich thude cua bicn dong mai duoc tao.

Cic hium va thi tuc lién quan 16 cap phat dong:

« Thu tuc New(P), trong d6 P Li mat con tro dinh Ki¢u, s¢ cap phat mot vung

nhd wren leap ¢d kidu v Kich thude do P quy dinh. P tro tdi ving nho vita cip (tuc fa P

chita dia chi byte diau tien cua vung nho), tao ra bicn dinh ki¢u PA (goi {a bi¢n dong) va

¢ the dung PA nhu mot bién thong thudong. Vang nhé di cap phdt duge hé théng bao

vé cho dén khi bi thu héi. Neéu dung New(P) nhiéu lin tht P chida dia chi vung nhd
duoc cip phdt lan cudl cung.

» 'Thu tuc Dispose(P) thu héi ving nhd dd duse cap phdt cho con tro P bai
New(P)
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Chuong trinh SVien.pas minh hoa cach dung cdc thi tue New va Dispose:

type S5VienPtr = “~SVien;
SVien = Record Hoten: strangl25]; DiemTb: real end:;
var p,q: SVienPtr;

begin new(p):; p”.hoten:= 'Bui The Tam'; p”.diemtb:'= 5.5
qi= p; newlip);

write{'Vac ho ten : "); readln{(p”.hoten);

write('Vao diem trung binh : '}; readln(p”.diemtb) ;

writeln('8inh vien 1: ',gq”.hoten,’ 'yt .diemtb:5:2) ;

writeln('Sinh vien 2: ',p”.hoten,'’ ',p”.diemnth:5:2)

dispose (q); dispose(p):
readln; end.
Chuong trinh CTMang.pas néu cich khai bio mét bicn con wré kicu mang va
ciach ruy nhdp cde phan tr cua mang.
const nmax = 1000;

type mang= array{l..nmax] of integer;
var a: “mang; 1.0, tong: integer;

begin write('Vao n = '), readln(n}); new(a}); tong := 0;

for 1:=1 to n do

begin write('a',1,’ = "); readln(a”[i]}; tong:= tong+a™[i] end;
write{'Mang A: '); for i:=1 to n do write(a”[i]," 'Y ; writeln;
dispose(a): writeln('Tong = ', tong):, readln;

end.

» Thu tuc GetMem¢var P : pointer; n : word) cap phit n byte trén Heap cho
con trd P ma khong quan tam dén kicu dir licu, P chida dia chi byte diu tién cua viing
nhd, bién dong PA duce ding nhir mét bicn khong dinh ki¢u. Khai nhé 16n nhat ¢6 thé
tao tren Heap la 635528 byie,

» Thu tuc FreeMem(var P : pointer; n : word} thu hdi viing nhé n byte duge
cap phat bing GetMem cho con 6 P,

Chuong trinh MangDong.pas minh hoa cdch dung cdc tha tuc Getmem,
Freemem dé 1ao cde mang dong (kich thudc cha ching khong cin an dinh trude) nhim
ti¢t kiém bo nhé. Lic dau mang chi khai tugng trung ¢6 1 phan 1, sau dé mang duoc
cap phit ving nhé vira du cho n phan e can dung.
type mang=array[l..1l] of real;
var a:”’mang, 1,n: integer; tong: real;
begin write('n = '}; readln{n), toeng:= 0:

Getmen(a,n* sizeof(real)):
for 1:=1 to n do

begin write{('a',1,' = '}, readln(a®[1))}); teng:= tong+a”[1] end;
for 1:=1 te n do writeln{'al',1,'] = ',a”[1]:13:5);
Freemem(a,n* sizeof{real)), writeln{'Tong = ',tong:13:5); readln;
end.

« Bien HeapEnd: pointer tro 161 diém cudi cua Heap duge chuong trinh sir
dung. bién HeapOrg: pointer ¢ t6i diém bhar din cua Heap duge dung cap phat
dong. Cdc bich HeapEnd va HeapOrg duge h¢ thong khoi gan khi chuong trinh bat ddu
chay vt khong thay doi khi chuong trinh chay.

» Bién HeapPtr: pointer tr6 16 dinh cia Heap, tic 1a dinh cfia ving nhé cip
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phiat dong vivcing 14 diy caa viing nhd ty do. Khoi dau gid iy HeapPtr = HeapOrg.

» liam MemAvail: LongInt cho tong 6 byvte ¢con tu do trén Heap. Ham
MaxAvail: Longlnt cho 5o byte lién tue Ién nhat con v do trén Heap. Cic vung nho
con ty do tren Heap thuong bi phan ra thanh cde khoi nho do may cap phdt va giai toa
cde ving nhd tén Heap khong theo mot thit ty nao. D¢ tranh tran Heap, trude khi cap
phit bo nhd cho maét doi tweng ¢ kich thude 1on (nhu mang, mang cac bian ght) ta nén
dung ham MaxAvail de kiem tra ¢6 du bo nhd khong.

Chuong trinh Heap.pas minh hoa cich dung cie bién vis ham o trén dé quin 1y
Heap. Trong Turbo Pascal cho phép Khai bito mét mang ¢6 kich thude khong qua 64
KB.
type mangl = array[l..65535] of byte:

mang? = array[l..100, 1..109%] of real;
var a:@ "mangl; b: “mang2; top: pointer; 1,]: longint:

begin writeln('HeapOrg = ', seg{HeapOrg"),':',ofs(Heaplrg"));
writeln ('HeapEnd = ', seg(HeapEnd"),':"',ofs (HeapEnd™®)}
writeln('HeapPtr = ', seg(HeapPtr”®),':',ofs (HeapPtr")):

mark {top) ;
new(a); for i:=1 to 65535 do a”[1]:=1;
writeln{'MemAval = ',memavail,' Maxdvail = ' ,maxavail):
if MaxAvail »= sizeof (mang2) then
begin new(b) ;
for 1:=1 to 100 do for j:=1 to 10% do b"[i,]]:=1.234;

writeln('MemAvai = ',memavail,’' MaxAvail = ' maxavail):
end;
writeln{a”~[65535]," ', b~[100,109):8:3); release(top),
writeln{'MemAvai = ',memavail,' MaxAvail = ', ,maxavail);

readln ; end.

o Tha tuc Mark(var Top: pointer) gén gid tri cua con tro Heap cho con tro
Top. Th tue nay dung dé ddnh dau dja chi bat ddu cip phdt dong.

o« Thu tuc Release(var Top: pointer): thu héi tat ca cic vung nhé duge cip phat
bt diu tir dia ¢hi duoe luu trong con tro Top nho thi tue MarktTop) cho dén dinh
Heap hien tai, Thi tue Mark va Release nham xod mot loat cidc bicn dong khoi Heap.

Chuong trinh MangCT.pas minh hoa cich ding cde thu tue Mark. Release v
mang ciac con tro.

const nmax = 1000;
var b: array[l..nmax] of “integer; i,n,tong: integer; top: pointer;
begin write('Vao n = '); readln(n); tong:=0; mark({top):
for 2:=1 to n do begin newi{b(ai]);
write('b',i,' = "); readln(bf{il”). tong:= tong+b[i]"*; end;
for i:=1 to n do write(b[i]”,’ 'Y ; writeln; release(top)
writeln{'Tong = ', tong): readln;
end.

4. Danh séach lién két
a) Danh sach lién két thuan

Danh sich 13 mot day hou han cde phan ta thude cung mét 1op dot tugng nio do.
Vidu : danh sach sinh vién. danh sich vat tu, danh sich cic hod don, danh sach cic so
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thue. Trong cdc bii trude ta da ding mang dc bic¢u thi mot dunh sdch. Cich nay c6 cac

nhuge diem: kich thude cda ming phai dinh trude nén on bo nhé (s0 phan 1 thuc &

dung nhicu khi rat it so véi khai bdo). Khi thém mot phdn 1 vae mang hoac xod mot
phin (U ra khoi mang ta phai mat nhicu thoi gian d¢ don mang.

Danh sdch lien ket diung dé ¢ii dat mot danh sich sé Khic phue duge cic nhuoce
dicm ten cta mang. Danh sdch licn ket thuan gom nhiéu phin nr nam khong lién tuc
trong Heap. Ciu tao cia dunh sich licn ket thudn: ¢6 mot con tro tirst chida dia chi cta
phidn tr diu ticn  coa danh sach. phan 1t dau <6 phan dtr liéu vi mot con (1o next de
chita dia chi cua phan i thit hai, tong quat phan tr thi i ¢6 plmn dir ltéu va mot con (ro

next dé chida dia ¢hi cua phin t thi i+1. doi véi phan nr cudi cing gia tri cla con tro
next bang NIL.

first o] dit licu| next ‘ I du licu | llLU‘ next | licu ‘E::xl NIL
| I B !

D¢ thuan tien khi them phéan tr méi vio cudi danh sich lien ket tw dung mot con
tro last chia dia chi clia phan tir cudi cing. Khai tuo mot dnh sich rong first = NIL.

Chuong trinh Dslk.pas minh hoa cde cich tam vice voi danh sach lien két thuan.
Phin dir lice cua mot phian ur [ cic thong tin vé mot sinh vien. Chuong trinh ¢6 8 chie
nang:

[, BG sung cdc sinh vicn mdi vao cuol danh sdch lien ket (dung thu tue Bosung).

o

. Duvet danh sdch tien két i phin tir dau dén phan i cudi (thu tue Duyet).
3. Vae mot ma sinh vién (r ban phim, tim trong danh sich sinh vién ¢6 ma vifa
nhap. chen mot phan e mai vao sau phan i vir tim thiy (th e ChenSau).

4. Vio mot mi sinh vién tir ban phim, tim trong danh sdch sinh vién ¢6 ma Vi
nhap. xod phin (0 vira 1im thay (thu e TimXoa).

S. Sap xép danh sach theo truong Maso tang din (thu tue SapXep). Khi sip x€p ta
chi cin trio doi phan dir li¢u ca phin tu. phan con o gl nguyén.

6. Ghi danh sdch lién két dd tao vao 1ép cde ban ghi SVien.dat (thu tye GhiTep).

7. Tao danh sich lién k¢t 1¢p cde ban ghi SVien.dat ¢d sén (thu tue DocTep).
Sau Khi tao ta ¢d the bo sung theo ¢hifc nang 1.

8. Xod toan bo danh sich lien két khoi Heap va thodt khoi chuong trinh.

uses crt;
type nodePtr = “node;

svien = record maso: string([6].
heoten: string[23];
dtb: real
end;
node = record data: svien;
next : nodePtr
end;
var first, last : nodePtr; chon: byte; traloei: char;

procedure Bosung,
var p: nodePtr; ans: integer;
begin

dn
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while true do
begin new(p):
with p*.data do begin

write('Ma sinh vien : ') readln (masa) ;

write{'Ho va ten : '). readln (Hoten) ;

write('Diem trung binh: ")/ readln (dtb} ;
end:

p” . next:=NIL;
3 f first=NIL then begin first:= p; last:= p end
else begin last™.next:= p; last:=p end;
write ('Co tiep tuc khong 1/0 ? '}; readlnl(ans):
1f ans=0 then break:
end;
end;

procedure DuyetXuoi;
var p: nodePtr;

pegin 1f first = NIL then begin writeln('D.sach rong'); exit end;
p = first;
while p <> NIL do
begin with p~.data do writeln (maso:5," ' Hoten:25,' *',dtb:5:2):
p = p".Next;
end;
end;

procedure ChenSau;
var q,p: nedePtr; found: boolean; masv: stringl6];
begin 1f first <> NIL then begin
write{'Ma so SV can loai khoi danh sach : ') ; readln(masv};
p:= first; found:= false:
while (p<>NIL) and {(not found) deo

if p”*.data.maso=masv then found = true else p:=p".next;
1f found then

begin new(q):
with g*.data do begin

write{’' Ma so : ') ; readln(maso) .
write(' Ho ten : '}, readln (Hoten) ;
write(' Diem trung binh : '}): readln (dtb) ;
end;
g".mext:= p".next; p”.next:= q;
end else begin write('Khong tim thay...'): readln end;
end;

end;

procedure TimXoa;
var masv: string{6]}; found: boelean; p,q: nodePtr:
begin write('Ma so 5V can joai khei danh sach : '), readln{masv);
p:= first;
if p<>NIL then begin found:= false,
while {(p<>NIL) and ({not found) do
1f p~.data.maso=nasv then found := true
else begin g:=p; p:=p".next end;
1f found then
begin if p=first then first ;=p” .next else g".next:=p”.next;
if p”.next=NIL then last:=q; dispose (p)
end else begin write('Khong tim thay...'}; readln end;
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end
end;

procedure SapXep:
var p, g, min: nodePtr; x: svien;
kegin p:= first.
while p<>last do
begin gq:= p™.next; nmin:= p;
while g<> NIL do
begin if g”.data.maso < p*.data.maso then min:= qg;
g:= q*.next

end:
x:= p*.data; p”.data:= min”.data; min”.data:= x.
p:= p*.next;
end; write{'Sap xep xong .... '): readln;

aend ;

procedure GhiTep;
var x: svien: f: file of svien; p: nodePtr;

begin assign{f,'Svien.dat');, rewrite(f);

p:= first;

while p<>NIL de¢ begin x:= p~.data; write{f,x); p:= p”.next end:
close({f); write('Ghi xong ... '}; readln;

end;

procedure DocTep;
var x: svien; f: file of svien; p: nodePtr;

begin assign(f,'Svien.dat'); reset(f);
while not eof(f) do
begin read(f,x); new(p), p".data := x; p~.next:=NIL:

if first=NIL then begin first:= p; last:= p end
else begin last”®.next:= p; last:= p end;

end;

close(f):; write{'Doc xong ... '); r=adln:
end;

Begin clrscr; Fairst := NIL;

repeat

writeln, writeln('l. Bo sung mot sinh vien');
writeln('2. Duyei danh sach sinh vien');
writeln('3. Tim kiem mot phan tu va chen vao sau');
writeln('4d. Tim kiem mot phan tu va xca');
writeln('5. Sap xep danh sach theo Masc tang dan');
writeln('6. Ghi danh sach vao tep cac ban ghi');
writeln('7. Tao danh sach lien ket tu tep');
writeln('8. Ket thuc chuong trinh'};

writeln:; write('Chon chuc nang: ') readln(chon); writeln;
case chon of

1. Besung: 2: DuyetXuoi. 3: ChenSau;

4: TimXoa; 5: SapXep: 5: GhiTep; 7: DocTep;
end ;

until chon=8;
while first<>NIL do begin last:= first; first:= first".next;
; dispose{last) end;

End.
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b) Danh sach lién két kép

Danh sdch li#n két kép 1a danh sdch ma mdi phian tr cia nd gém ba thanh phin:
phén dif li¢u. con 1ré next chita dia chi phan t tiép sau, con tro prev chiia dia chi cua
phén tir 1ién trude, con (ré next cta phin tr cudi cing trong danh sdch bing NIi.. con
tro prev cta phin tir ddu tién cfing bang NIL. Danh sich licn ket kép hoan toan xic
dinh bdi hai con wd: con tré first chifa dia chi phan wr dau ticn, con 1ro last chiia dia
chi phén tir cudi ciing. Danh sdch lién ket kép cho phép d¢ ding xde dinh phan tr ding
trude mot phén tir d biét, do dé né thuan ti¢n hon danh sich Lién két thuan trong cic
thao tdc: duyét nguoe danh sdch, chén mot phin tr mdi vao trude mot phan ., xod mot
phan (.

first — o[ next |——— | next o next — 5 NIL
da lieu di Licu dir liéu
NIL prev | ¢——| prev |[4e——— last
L

Chuong trinh DslkKep.pas minh hoa cich lam viéc v6i danh sich lién ket kép.
Chuong trinh ¢6 6 chic nang:

1. B sung cac phin tr mdi vao cudi danh sich (thu tuc Bosung).

2. Duyét danh sdch theo chiéu xudi: tir phin tr dau dén phan 1w cuol (tha e
DuyetXuoi).

3. Duyét danh sdch theo chiéu nguge: tr phdn cudi Ién phan tr diu tien (tho tue
DuyctNguoc).

4. Vao mot mi sinh vién (U ban phim, tim sinh vién trong danh sdch c6 mil trang
vGi mi vita phap. chen vio trude phin wr vira tim thay mot phan e man (thu tue
ChenTruoc)

5. Tim mot phin tir theo ma va xod phan wr vira tim thay khoi danh sich (thu tue
TimXoa).

6. Xod toan bo danh sich va thoat khoi chivong trinh.

uses crt;
type nodePtr = "node;

svien = record maso : string[6];
hoten: string[23];
dtb : real;
aend;
node = record data : svien;

prev, next : nodePtr;
end;
var first,last: nodePtr: chon: byte;

procedure Bosung:
var p,q: nodePtr; ans: char;
begin
while true do begin
new({p); with p”.data do
begin write{'- Ma so: '):; readln(maso);
write{'- Ho wva ten: '); readln(hoten);
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write('- Diem trung binh: '), readln(dtb): end;
1f first=NIL then begin p”.next:= NIL;
p~.prev = NIL; first:= p; last:= p; end

else begin g:= last; g*.next:= p; p*.next:= NIL;
pt.prev:= g; last:= p; end;
write('Co tiep tuc khong C/K ?'}:; readin{ans):
if upcase(ans) = 'K' then break;
end;
end;

procedure DuyetXuoi;
var p: nodePtr;
begin
if first <> NIL then
begin p:= first;
while p<> NIL do
begin with p*.data de
writeln(masc,' ' hoten,' ',adtb:1:2) ;
p:= p*.next;
end;
end
else writeln{'Danh sach rong ...'}, readln;
end;

procedurae DuyetNguoc!

var p: nodePtr;

begin

if first <> NIL then

begin p:= last;
while p<> NIL do
begin with p”~.data do

writeln (maso,’ ' hoten, ' vdth:1:2)
p:= pt.prev;

and;
end
else writeln{'Danh sach rong ...'); readln;
end;

procedure ChenTruoc;
var p,q,r: nodePtr; found: boolean; masv: string[6]:
begin write('Ma so SV can tim : '); readln(masv);
if first<>NIL then Begin
p:= first; found:= false;
while (p<>NIL) and (not found) do
if p~.data.maso=masv then found := true else p:=p”.next;
if found then
begin new(q) :
with g*.data do
begin write('- Ma so: '); readln{maso);
write('—- Ho va ten: '); readln{(hoten};
write{'—- Diem trung binh: '): readln(dtb);
end;
if p=first then
begin g*.next:= p: first*.prev:= q; first:= g end
else begin r:=p”.prev,; gq”.next:= r”.next; r”.next:= g,
q™.prev:= p”.prev; p*.prev:= g end;
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end
else begin write('Khong tim thay...'); readln end;
End;
end;

procedura TimXoa;

var p,q,pt: nodePtr; found: boolean; masv: string[6];

begin

write{'Ma so SV can loai khoi danh sach : '): readlin{masv)

1f first<>NIL then begin

p:= first; found:= false;

while (p<>NIL) and {not found) do

if p”.data.maso=masv then found := true else p:=p".next;
if found then
begin gq:= p~.prev; pt:= p”.next; if g<»>NIL then g"*.next:= p”~.next;

if pt<>NIL then pt”.prev:= p" prev;
if p=first then first:= pt; if p=last then last:= q:
dispose{p) .

end
else begin write{'Khong tim thay ...'); readln end;
end;
end;
Begin first:= NIL; clrscr;

repeat writeln{'l. Bo sung phan tu'}:
writeln{'2. Duyet danh sach theo chieu xuoi'):
writeln{'3. Duyet danh sach theo chieu nguoc'):
writeln('4. Chen vao truoc mot phan tu'});
writeln{'5. Tim kiem va xoa mot phan tu').
writeln{'6. Ket thuc chueng trinh'};

write{'’ Chon chuc nang : '} readln(chon}:
case chon of
1: Bosung:, 2: DuyetXuol; 3: DuyetNguoc;
4: ChenTruoc; S: TimXoa;
end;

until chon=6;
while first<> NIL do beagin last:=first; first:=first”.next;

dispose(last) : end;
End.

¢} Cac dang danh sach lién két thudng dung khéac
e Danh sach tién két nguoce: moi phin wr gom ¢é thanh phan di li¢u va mot con
trd prev chira dia chi phan ur lién truGe, con tro prev cua phan n dau tién bang NIL.
Danh sich xdc dinh bdi con trd last chira dia chi phan tir cudi. Danh sich lien ket
nguoe tien Yoi khi duy¢t qua danh sach theo chi¢u nguge tir cudi lén diu danh sdch.
Khai bao dir liéu:
Type nodePtr = “node:

node = record
data : integer;
prev : nodePtr;
end;

Var last : nodePtr;

« Danh sach lién két vong tron la danh sdch lién két thuan nhung con tro next
cua phan tr cudi ciing khong chia NIL mi lai chifa dia chi cua phan wr dau. Trong
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danh sach nay moi phan tir déu binh dang. déu ¢o phin tr di sau. Xuat phdt r mot
phan tr bat k¥ ta ¢4 the truy cap dén phin tr bat k¥ trong danh sach.

e IYanh sich lien két vong tron ¢6 dau 1a danh sich lien ket yong ron ma tong
o ¢6 mét phan w goi 1a dau danh sach. Ddu danh sach chira mot gid try dac bigt {1y
quy dinh) d¢ phan biét véi cic phin tir khdc cta danh sich (vi du n¢u danh séch li cic
s0 duong thi phan tir ddu ¢6 the Jay gid tri bang -1). Uk diém cua danh sdch lien k&t
vong tron ¢ dau 1a né khong bao gits rong.

e Danh sich lien két kép vong tron cé dau (3 danh sach lién két kép ma con trd
next cua phan (0 cudi cling chia dia chi phin 1 dau, con trd prev ciia phan tur dau chia
dra chy phan tr cuoi cung. va ¢6 mot phan t{ 13 ddu danh sdch (¢é dau hicu dé khdc véi
lat ca cde phan tr khde). Trong cic trng dung nguti ta hay ding logi danh sdch nay.

5. Kiéu dir liéu ngan xép - stack

Stack 1a mot danh sach theo dé tat ca cic cong viee chen va huy déu duoe thic
hién & mot dau cua danh sdch (goi 1a dinh cua ngan xép). Slack giong nhu mot chong
dia, dia ndo dat cudi cung lén dinh chong thi dia d6 s¢ dugc lay ra dau tién. Do dé
Stack con cd 1€n goi [ LIFO (last in first oul - vio sau ra truede). Viée thém mot phan
tr vao stack ¢6 @én goi la div (Push) viio stack. con viec huy mot phan tu khoi stack goi
la lay (Pop) khor stack

a) Stack dua trén mang. 1a ding mot miang dé chifa cic phan i ca stack.
Song ta can mot bién dém Top dé bict dinh cuta stack dang o phan wr thd may cla
mang. lic dau Top=0 (stack rong). Bién Top cting cho bi¢t idng s& phin tw cua stack.
Chuong trinh StMang.C minh hoa céch 1am vie vdi stack. Dau chuong trinh
khal bdo mot bicn cau tric s ¢6 hai thanh phan: mang a luu cdc phin wr cia stack 1a
cdc 50 nguyen duong. bicn Top dé nhd dinh ¢ia stack. Thi tuc Pushin) d¢ dav maot s6
nguyen vao stack. Ham Pop() dé lay s nguyen & dinh stack. Tha tue Duyet() dé xem
not dung hien tai cua stack.
usas crt.
const max=100;
type stack = record
a: array([l..max] of integer;
top: 0. .max ;

end;
var s: stack; n,chon: integer;

brocedure Push{n: integer) ;
begin 1f s.top>»=max then writeln('Ngan xep day')

else begin inc(s.top); s.als.topl:= n end:
end;
function Pop : integer;
var n: integer:
begin

if s.tep=0 then begin writeln('Stack rong'}); pop:= 0 end
else begin n:= s.a[s.top]; dec(s. top) ; POP:=n end;
end;

procedure Duyet;
var 1: integer;
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begin if s.top=0 then writeln{'Stack rong')
else for i:=1 to s.top do writeln('Phan tu voi,t = ',s.alil);
end;

Begin clrscr; s.top:=0;

repeat write('l., Push 2. Pop 3, Duyet 4. Theoat. Chen: ')

read (chon} ;

case chon of

1: begin write{'Vae n : '): readln(n) ; Push(n} end;

2: begin n:= Pop; if n<>0 then writeln ('Phan tu lay ra = ',n} end;
3: Duyet:

end;

until chon=4;

and.

b) Stack dung danh sach lién két. Stack ding danh sdch li¢én két hoan
toan giong danh sdch lién k¢t thuan, phung chi ¢6 diéu khéc 13 khi thém phan tt méi
hay huy mot phin tif ta luon luon lam & ddu danh sich. Do d6 ta phai duy tri mot con
tro Top dé tro vao phin tir dau ticn cla danh sach (dinh cua stack).

Chuong trinh StDslk.pas minh hoa cich lam viée vor stack dung danh sach Lién
két, cic phan tu cua stack la cdc s6 nguyén duong,

uses crt;
type StackPtr= "node;
node = record
data: integer;
next: StackPtr;
end;
var top: StackPtr; chon,n: integer;

procedure Push (n: integer};

var p: StackPtr;

begin new{p): p”.data:= n; p”.next:= top; top:= P/
end;

function Pop: integer;
var p: StackPtr;
begin if top=NIL then pop:=0
else begin pop:= top”.data; p:= top/
top:= top”.next; dispose(p) end;
end;

procedure Duyet;

var p: StackPtr;

begin

if top<>NIL then
begin p:=top;

while p<>NIL do begin writeln(p”.data,’ 1y ; p:=p”.next end;
end
else writeln('Stack rong'); readln:
and;

Begin clrscr; top:=NIL;

repeat write{'l. Push 2. Pop 3. Duyet 4. Thoat. Chon: '}
read (chon) ;

case chon of
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1: begin write{'Vac n : ") readln(n); Push{n) end;
2: begin n:= Pop; if n<>0 then writeln('Phan tu lay ra = ', n}
else writeln({'Stack reng'}):
end;
3: Duyet;
end;
until chon=4;
end.

6. Kiéu dir liéu hang ddi - queue

Qucue 10 mot danh sdch ma vice thém mot phan ta mdi ducce thue hién ¢ dudi
queue, vice huy mot phan ti duge thue hién & dau queve. Queue giong nhu mot day
khidch hing x¢p hiang tra tién trong si¢u thi. nguoi xép hang trude sé€ duge phyc vu
trude va ra khoi hang, ngudl mdi tham gia x€ép hang thi xép vao cudi hing. Do do
queue ¢on ¢ én got FIFO (first in first out - vao trudc thi ra trudce).

IS

a) Queue dua trén mang

Ta dung mot mang a[l..max] dé chia cde phan 1 cua queue, Song ta cin 3 bién
nguyén: front dé¢ dinh dau phan wr dauw tién cua queue dang 1a phian to thir may cua a.
bi¢n nguyén back dé danh dau phdn tir cudi cing cua queue dang la phin ur thi may
clia mang a, bicn count dé dém s6 phdn tr hién tai cua queue. Lan dau tién dua vao
queue mdt phin 1 thi ta xép no vio af {] v cho front = 1, back = 1. count = 1. Ti¢p
theo phan 0 th hai duge x&p viw a[2] v back = 2. .. Néu tong so phin tr cta queuc
bing max thi queue bi day. ta chi ¢6 the huy bdt phan wr. M6i [an huy mot phin t cua
gueue thi bién front tang 1én 1.

Gia st back = max { a{max] di ¢6 phin (0 cva quenc). cde phian tr & dau mang a
cOn trong va ta muon thém mot phan w méi x vio queue. Khi d6 ta ¢d the xép phan tu
X nay vao af 1} va cho back = 1. Queue ¢6 kha nang nay got la qucue vong 1ron.

Chuong trinh QueMang.pas tac mot queue vong tron chifa cdac s6 nguyén
duong. Thi tuc Putg(ny dat mot phan tir méi vao queue. Him Getq d¢ Iay mot phin ti
ra khot queue. Tha tue Duyet: xem ndi dung cua queue,

uses ort;
const max = 5;
type queue= Record
a: array[l..max] of integer;
front, back, count : integer;
end;
var g: gqueue; n,c: integer;

procedure putgi{n: integer);
begin
1f g.count=0 then
begin gq.front:=1; g.back:=1l; g.count:=1; g.a[l]:=n end
else begin g.back:= {(gq.back mod max} + 1;
qg.af{qg.back] := n; inc(gq.count)
end;
end;

function getg: integer;
begin
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dec{q.count) ; getq:= q.a[q.front]: g.alg.front} = 0;:
g.front = (g.front mod max) +1;

if gq.count=0 then begin gq.front:=0; g.back:=0 end;
end;

procedure Duyet;
var i: integer;

begain
if g.count<>C then
begin
writeln('front= ', q.front,’ pack= ',g.back,' count= ', g.count};
for i:=1 to max do write{g.a[i],' '} ; writeln:
end else writeln{'Queue rong')
end;

Begin clrscr: q.front:=0; g-back:=0; gq.count:= o
for c:=1 to max do qg.ale] :=0;

repeat
write{'l. Them, 2. Lay ra 3. Duyet 4. Ket thuc. Chon: ')
readlnic)
case ¢ of
1: if g.count=max rthen writeln ('Queue day'}

else begin write('Vao n = 1) ; readln(n); putq(n)} end;
2: if g.count=0 then writeln{'Queue rong')

elsa writeln('Da lay phan tu: ', getqg)
3: Duyet;
end;
until c=4;
end.

b) Queue dung danh sach lién két. Queue dung danh sdch lién ket hoan
toan giong danh sach lien ket thuan nhung chi ¢6 diéu khdc 1a khi them phan tr méi
ta luén luén néi vio cudi danh séch, khi huy mét phin 0 ta luén huy phan tir dau tien
trong danh sich. Do do ta phai duy tri hai con tro: front trod vio phan tir dau, back o
vao phan (r cuot.

Chuong trinh QueDslk.pas tac mot hang doi gom cic s6 nguyén duong diung
danh sach fién két thudn,

uses crt;
type queuePtr= “node.
node = record
data: integer;
next: queuePtr,
end;
var front,back: gqueuePtr; chon,n: integer:

procedure ThemVao (n: integer)

var p: queuaPtr;

begin new(p); p~.data:= n. p~.next:= NIL;

if front=NIl then begin front:=p: back:=p end
else begin back”.next:=p. back:=p end;

end;

function LayRa: integer/
var p: queuePtr;
begin if front=NIL then LayRa:=0



TS. Bui Thé Tam 77 Giao trinh Turbo Pascal 7.0

It

else begin LayRa:= front*.data; p:= front:
front:= front®.next; dispose({p} end;
end;

procedure Duyet;
var p: gqueuePtr;
begin 1f front<>NIL then
begin p:=front;
while p<>NIL do begin write(p”.data,’ 'V, pi=p®.next end;
writeln;
end else writeln('Queue rong'): readln:
end;

Begin clrscr; front:=NIL; back:=NIL:
repeat write('l. Push 2. Pop 3. Duyet 4. Thoat. Chon: ')
read {chon) ;
casa chon of
1: begin write{'Vao n : '}, readln{(n); ThemVao(n) end;
2: begin n:= LayRa; if n<>0 then writeln('Phan tu lay ra = ' ,n)
else writeln{'Queue rong'};
end;
3: Duyet;
end
until chon=4;
end.

7. Cay tim kim nhi phan

Cay nhi phan tong guat 1a mot tdp hop hitu han cédc dinh duge xédc dinh dé quy
nhu sau:

- Mt tap trong la mét cay nhi phan.

- Gia stir T, vd T, 12 hai cay nhi phin khong cat nhau va r 1a mét dinh méi khong
thuoe T1, T2. Khi d6 ta cé thé thanh 1ap mot cay nhi phin mdéi T véi goc v ¢6 T La cay
con bén trai, T2 la cay con bén phai cla goc.

Cay nhy phan ¢o thé trong, méi dinh cla nd luon luon ¢6 hai cay con la cay con
bén trdi va cay con bén phai. Méi dinh cha cay nhi phan chi ¢¢ nluéu nhat la hai dinh
con: mot dinh con bén trdi (d6 14 goc cha cay con trai) va mét dinh con bén phai (do la
g8c cua ¢ay con phai). Vi du cay nhi phan:

o Hinh 1
(2] ©
(5

Cich cai dat cay nhi phan:

type nodePtr= "node;
node= record
key: integer:
left,right: NodePtr
end;
var root: nodePtr;
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Con (o root 1o tdi goe cay. Con tro [efl tro t6i dinh con bén tridi (n¢u cdy con
hén trdi 1 rong tht feft = NiL). con (t6 right trd 161 dinh con ben phit. Thong tin ve
méi dinh: eid i khod cua dinh va cdc thong tin ¢in thict khac.

Trong cic thuit todn thuc hien biang mdy tinh, khi can 1im ki€m nhanh trén mot
1ap cdc doi tugng nao dé. ta nén nghi ngay 01 vice xic dinh cho moi doi tugng mot
khoi va sap xép ching trén mot cay tim kiém nhi phan. Cay tim kiem nhi phan la cay
nhi phan hoac trong, hoic thoa man 3 diéu ki¢n sau: khod cua cdc dinh thuoc cay con
tril nho hon khod cua goe, khod chia gac nho hon khod cua ¢ic dinh thudce cay con phai
Cul 2O, City con tril va cay con phai cta goe cting la ciy tim ki¢m nhi phan.

Hinh 2 bicu dién mot cay tim Kiem nii phan, trong d6 khod cta dinh fa mot 50
neuven (khod ¢ua dinh cting ¢6 the [a mot Ky ty hodc mot xau ky wh.

Hinh 2

DR OEERC

Chuong trinh CayTknp.e cho cich cai dat mot cay tim Kicm nhi phin va céc
phép todn ¢o ban ren cay. Dong 2-7: néu cich cal dat cay tim ki¢m nhi phan. Moi mot
dinh cua cay gém c6 khod cua dinh. con 116 left tro téi dinh con bén trdl, con wo right
116 t6i dinh con bén phai (ndu ciy con bén phai la trong thi right=NIL). Chuang trinh
cho hai cdch tao mot cay tim Ki¢m nhj phan: phap cay tr ban phim vit nhap cay ir mot
tep.

Nhap cay tir ban phim. Chon chife ning 1. Chen" ctia menu chinh. vao gi
trj khod cta dinh mdi v dua vao bicn x. goi thu tge Chen(). Trong thu tuc nay ta dung
bicn con tro p chay trén cac dinh cua cay bat dau tir goc. Khi dang & mot dinh nao dé.
heu x nho hon khod cta dinh thi p chay xuong dinli con trdl, néu x 16n hon khod cua
dinh thi p chay xuong dinh con phai. Néu tai mét dinh nao dé. p can phai chay xuong
dinh con trai (phai) nbung dinh do khong ¢ cay con trdi (phal) thi ta treo dinh mdi vao
bhén trdi (phai) dinh do. Dicu Kien p=NIL s& ket thic vong 1ap. Chon nhicu lan chac
nang "1. Chen” ta s€ nhap duoc toan b cay tr bin phim. Bat kv lic ndwo trong khi nhap
neL la mudn xem ciu trdc cua ciy hién tai chi can chon chiic nang "4, InRong"™.

Nhap cay tu tép. Tao mot (ip van ban Cay.dat. Dong diu chia 5o dinh cta
cav, cic dong 1iép theo chia cie gid tr1 khod cua cidce dinh theo tha tu can chen vao cay.
Vi cay ¢ Hinh 2 ¢p Cay dat ¢6 dang sau
11
10 6 5 8 7 15 12 18 16 19 14
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Sau khi nhap cay tir t&p (diing chiic nang 8. NhapTep) 1a ¢6 th¢ dung chitc nang
"I, Chen'" d€ chén thém cic dinh maéi vao cay vai dif liéu nhap vio tir ban phim.

Duyét cay theo chiéu réng. bé dé ding v¢ lai cay rén gidy ta ding cdch
duyét cay theo chiéu réng (chon chite ning "4. InRong" tir menu chinh). Cic dinh cua
cay in lan luot tir mite 1 16 mide cudi cling, trong mot muc n tir bén trdi sang phai. Doi
v&i mai dinh in khoa ¢ta dinh. kém theo la cdc khod cta dinh con trdi va dinh con phai
cta néd {néu dinh con nao khong ¢d 1hi in NIL). Thit trr cde dinh cia cay trong Hinh 2
khi duyét theo chidu rong: 1006, 15. 5.8 12, 18.7. 14, 16, 19.

Thuat todn duvet cay theo chiéu rong trong thi tuc InRong: diing mét hang doi
h. ltic dau h chita dinh géc. Méi 1an loai mot phan tw ¢ dau hang doi ta thém vio cuds
hang doi tat ca cde con cua nd, 1am nhu vay cho dén khi hang doi réng.

Duyét cay theo thur tu Preorder (con goi la di qua cay theo chicu sau).
Danh sdch céc dinh ciia cay theo thit tu preorder duge xac dinh nhu sau:

- Néu T la mot cay gom 1 dinh duy nhat thi danh sdch preorder chita | dinh duy
nhat.

- Néu T fa cay ¢6 poe rva cide cay con cua goc fa T, T, thi danh sich preorder
cic dinh cua T bit dau a1, theo sau la cdc dinh cua T, theo thd w preorder, 161 dén cic
dinh cua T, theo thi (e preorder.

Thit v cde dinh cia ciy trong Hinh 2 khi duyét theo thi tr preorder: 10. 6, 5. &,
7.15, 12, 14. 18, 16. 19 {(chon chtfc ning "5. PreOrder” 1t menu chinh). Thuat toin
trong chuong trinh la thuat toan deé quy.

Duyét cay theo thur tu Inorder. Danh sich cdc dinh cia cay theo thit y
inorder dusc xdc dinh nhu sau:

- Néu T 1a mot cay gom 1 dinh duy nhat thi danh sdch inorder chira 1 dinh duy
nhat.

- Néu T la cay cé gbc r v cde ¢y con cua goc 1a T, T, thi danh sach inorder cac
dinh cta T bat ddu 1a cdc dinh cua T, theo tha tu inorder, roi dén goc r, cic dinh cua T,
theo tha tu inorder.

Thit t cdc dinh cta cdy trong Hinh 2 khi duyét theo thit tr inorder: 5. 6. 7, 8, 10.
12, 14, 15, 16, i8. 19 (chon chic nang "6. Inorder” tir menu chinh).

Duyét cay theo thu ty Postorder. Dunh sich cdc dinh cua ciy theo tha
tir postorder duge xdc dinh nhu sau:

- Néu T [a mot cay gém 1 dinh duy nhal thi dunh sich postorder chita 1 dinh duy
nhat.

- Neu T 1a cay o6 gdc 1 va cic cay con cua goc 13 T, T, thi danh sdch postorder
cic dinh cua T bat dau la cdc dinh cha T, theo thit w postorder, cde dinh coa T, theo
thir w postorder, sau clng 1a goc .

Thit tu cée dinh cta cay trong Hinli 2 khi duyét theo thi tr postorder: 5. 7, 8, 6.
14,12, 16, 19. 18, 15, 10 (chon chic nang "7. PostOrder™).

Tim ki€m. Tim wén cay ¢6 chia dinh véi khod x cho trudc hay khong. Tha tue
TimKiem(x. p) ding mot con 1ro p dé chay trén cic dinh cua ciy bat ddu tir goc. Khi
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dang & mot dinh nao do, néu X trung voi Khod cua dinh thi tim kicm thanh cong v p la
dinh can tim, néu x nho hon khod cua dinh thi p chay xuong dinh con trdi. néu X lan
hon khod cia dinh thi p chay xuéng dinh con phai. Néu tim kiem khong thanh cong
thi p= NIL. Néu tim ki¢m thanh cong thi p chifa dia chi cua dinh ¢6 khod i x.

Loai bo mot dinh khoi cay. Chic nang "2. Xod” nham loai bo khot cay
mot dinh ¢6 khod x ¢ho irudic (khod x nhap tir ban phim). Trudc tién chuong trinh tim
kiem dinh ¢6 gid tri khod bang x. Thi tuc Xoa(p) [am nhiém vu loai bo khot ciy mot
dinh do con 16 p tro 14t

Thuat toan fvai bo mot dinh. Néu dinh cén loai bo 1a 14 thi ta chi can cat la dé
di. Néu dinh can loal bo cé mét trong hai cay con 12 cay trong. ta chi can treo cay con
khéc trong vawo vi tri cua dinh bt loai. N¢u ca hai cay con cua dinh cdn Joal bo déu khac
trong thi ta thay khoa cta dinh can loai bo bai khod cua dinh ngoal cung bén phai coa
cay con trdl (chinh 1a dinh 6 khod 1on nhat cfia cay con tedi). 161 loai bo dinh ngoai
cung hén phai cua cay con trdi. Sau khi loai bo dinh theo cich nhu vy thi cay van la
cay tim ki€m nhi phan.

uses crt;
type nodePtr= “node;
node= record
key: integer;
left,right: NodePtr
end;

var root,tk: nodePtr; x,chon,1i,n: 1nteger;

a: array[l..100] of integer; f: text;

procedure Chen({x: integer)
var p,q: nodePtr:
begin new (g} q” . key:=x; g” . left:=Nil; gq*.right:=nil;
if root=NIL then root:=Qq else
begin p:=root;
while p<>NIL do
begin 1f x<p”.key then begin 1f p".left<>nil then p:=p".left
else begin p~.left:=g; p:=nil end
end
else begin if x>p”.key then begin
if p”.right<>nil then p:=p”.right
else begin p”.right:= q; p:=nil end
end
else p:=nil;
end
end;
end:
end;

procedure TimKiem(x: integer; var Pp: nodePLx) ;
var found: beolean;
begin p:= reot; found:= false:
while (p<>»nil) and (not found} do
if p”.key=x then found:= true
else if x<p”.key then p:= p".left else p:= p”.right:
end;

procedure InRong;
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const max =50;
var truoc,cuci,dem: integer; p,q: nodePtr;
h: array[l..max] of nodePtr;
begin h(l]:=root; truoc:=1; cuci:=1; dem:=1;
while (dem>»0) do
begin g:=h{truoc]; write(q”.key,' : '}; p:= gq".left;
if p<>nil then begin write{p”.key,' - '}, inc{cuoci);
h{cuci]:=p; inc{demn}
end else write{'NIL - '},
p:= g*.right;
if p<>nil then begin writeln(p”.key):

inc{cueci}; hfcuoi] :=FP:; inc{dem) ;
end else writeln{'NIL'}:
hitruoc] :=nil; inec{truocc) . deci{dem) ;
end;
end;

procedure Xoa(var p: nodePtr);
var q,gl: ncdePtr;
begin
if p”.right=NIL then begin gq:=p; p:=p”~.left end
else if p”.left=NIL then begin q:=p: p:=p”.right end
else begin q:= p~.left;
if g”.right=nil then begin p~.key:=qg” . key;
p*.left:=q".left
end
else begin
repeat gl:=q; g:=g”.right until g*.right=nil;
r".key:=g”.key,; gl*.right:= g".left;
end
end;
dispose (q) ;
end;

precedure PreOrder (p: nodePtr}

begin if p<> nil then

begin writeln(p”.key); PreCrder(p”.left); PreOrder(p”.right} end:
end;

procedure InCrder(p: nodePtr):

begin if p<> nil then

begin InOrder (p”.left} ;writeln{p”.key); InCrder (p*.right} end:
end;

procedure PostOrder (p: nodePtr};

begin if p<> nil then :

bagin PostOrder (p”.left); PostOrder(p”.right)., writeln(p”.key) end;
end;

begin root:=nil: clrscr;

repeat
writeln('l.Chen 2.Xoa 3.TimKiem 4.InRong 5.PreOder '};
write('6.InOrder 7.PostOrder B.NhapTep 9.Exit. Chon:'};

readln{chon} ;

case chon of

1l: begin write{'Nhap kheca moi: '); readln({x); Chen(x);
end;



TS. Bui The Tam a2 Giao trinh Turbo Pasca! 7.0

2: begin write('Nhap khoa can xoa: '), readln(x):
TimKiem {x,tk) .
if tk<>»nil then Xoa(tk}
else writeln ('Khong tim thay gia tri khea'):
end;
3: begin write('Nhap khoa can tim : '}y ; readlni{x);
TimKiem{x, tk}
1f tk<>NIL then writeln('Da tim thay dinh co khoa : ', 6 tk".key)
else writeln('Khong tim thay dinh <o khoa nay’):

and;
4: InRong;
5: begin writeln({'Danh sach PreOrder: '):; PreOrder (Root} end;
6: begin writeln{'Danh sach InOrder: ') InOrder(Root} end:
7: begin writeln('Danh sach PostOrder: '); PostOrder{Root) end;
B: begin assign(f, 'Cay.dat'}; reset(f); readln(f,n):
for i:=1 to n do begin read(f,al[il); Chen{al[i]) end;
close(f); write{'Da nhap xong cay tu tep...'); readln;
end;
end
until chon=9;
end.

Ta ¢ nhan xét rang, thod gian thre hién phép toan tim kicm la so phép so sanh
eid tri khod x cho trudc vé khod cua cdc dinh nam trén dudng di tir gée (i mot dioh
can tim, tie 12 biang do dai dudng di tir goe 1@ dinh can tim. Trong truong hap 16t nhat.
méi dinh cua cay déu ¢d hai con it mife thap nhit thi thoe gian thue hicn phep todan
tim kiem 12 O¢logn). Trong trudng hop xiu nhat cay tim kiem nhi phin suy bi¢n thanh
danh sdch len ket (xay ra ki tao city bang cich chen vao cay trong fan luot cice dinh
VGl cice gid i khod da duge sap x&p theo thi ur tang dan) thi thoi gian thye hien phép
todan tim kidm 1 O, Trong trudmg hop téng quat la xay dung cay tir cay trong bing
ciach chen vio cie dinh vai cic gid tri khoa duge sap xEp mot cich ngau nhicen thi ¢d
(he chimg minh duoe ring thoi gian trung binh d¢ thue hién cdc phép todn trén cay tim
kiem nhi phan la O(logn).

Bai tap

1. Su dung ham Randomize va hiim Random ¢ham tao mot s6 ngau nhién t¢n
doan [0. 1] d¢ o hai mang s6 ngdu nhien A v B, moi mang gon 102000 phan . In
hai mang nay ra ¢p vin han, moi dong 5 s6. mai s0 ¢o 6 50 le.

2. Khai 4 mang 0 thue A, B. C va D. Moi mang ¢ N phan te, N <= 10.000. Tao
5o licu ngdu nhien cho cic mang A va B. Tinh mang C va D theo cong thie: Cli] = Ali]
+ Bli]. DI} = Afi] - Blijvér 1= 1. ..o NCInede mang C v D ra man hinh hay ra tep.
moi dong 5 s6. mol s0 ¢d 5 sa 18,

3. Lap chuong trinh nhan hai ma trdn A(m.an} va Binp) d¢ duoe ma trdn tich
Cim.p). Cic mang A. B. C deu khai dudi dang bicn con tro vi mor mang khai ¢6
10.000 phan 1.

4. Lap chuong trinh tinh nghich dio ma tein vuong A ¢6 n hing n cot. Yéu clu
mang A khai dudi dang con tro. n khai toi da la 100,

5. Mat danh sdch duge the hién bang mang ¢ mo ta nhu sauw:
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const max = 100;
type danh sach = record
a: arrayll. max] of integer;
last: integer ;
end;
var DS : danh sach;

Fiay vict cac thu tuc thue hién cac nhiém vu:

- Tao mot dunh sich rong,

- Nhiip cac phan ur cho danh sach.

- In toan b cde phan tir coa danh sich.

- Chén midt phin o méi vito vi i tha p cua danh sdch,

- Xod mot phan (@ vi tri that p cuita danh sich.

- Xoi cac phan wr ¢6 gid trl bang x ra khoi danh sdch,

- L.oai bo cdc phan ta lap ra khoi danh sich. Vi du néu danh sach ta 3. ? 3.7.9,
3. 5. 61hisau khi xod com: 3.7, 5.9, 6.

6. Mot danh sich duge the hién bang danh sdch lién Kkét ¢ mé ta nhu sau:
type NodePtr = “Node;

Node = record
50 @ integer.
next : NodePtr;
aend,;

var list : NodePtr ;
Hiy viét cde thu tuc thue hién cae nhiém vu:
- Tao mot danh sich rong.
- Nhiip cic phiin tir cho danh sich.
- Chén mot phan wr vio sau phian 1 ¢d gid tri x cua danh sach.
- Ch&n mot phin tl vao trude phan tr ¢d gid tr x cla danh sdch.
- Xoi mat phan tr di sau phan tir ¢d gid tri x cua danh séch.
- Xod cdc phan tr ¢6 gid tri biang x ra khoi danh sdch.
- Loai bo cdc phan tir lap ra khoi danh sich.

7. Mét da thitc duge biéu dién bang mang cé khai bdo nhur sau:

const max = 50 ;
type so hang = record
he_so : real !
bac : i1nteger;
end ;
da thuc = record
Pt: array[l..max} of so_hang:
n : integer;
and;

var P, Q, T : da thuc:

trong d6 n 1a 6 6 hang cua da thie, méi 6 hang {gom ¢6 hé s6 va bac) duge luu vao
mot phan wr cua mang Pt va theo tha tu bie giam dan.

Vi€t cic thi tuc: nhdp vao tir ban phim mot da thic (dung thd tuc nay dé nhap
har da thae P va Q), tinh tong hai da thdae (dang thu tue nay dé cong hai da thire P va Q
ducge da thie 1), 1in mét da thile.

L

8. Mot da thic duoc bidu dién bing danh sdch lién k€t ¢6 khai bdo nhu sau:
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type so_hangPtr = “so hang;

so_hang = record
he so : real ;
bac : integer
next : so_hangPtr;
end;
var P : so hangPtr

Pa thic P xdc dinh bdi mét con tro P chia dia chi cua s¢ hang dau tién. Hay lap
trinh nhap vao hai da thide (cde 6 hang x&p theo bac giam dan); cho phép lua chon mot
trong bén phép tinh trén hai da thic: cdng hai da thie, trtr, nhan va chia; in da thic két
qua ctng la mot danh sach lién két.

9. Tao danh sdch lién k¢t thudn ¢6 phan dir licu cha mdi phan tir K céc s6 kicu
integer. Yeéu cdu danh sdch luon luon duge sip theo chidu tang cua cdc s6, tic 1a méi
khi thém mot s6 méi vio danh sich ta phai tim ding vi trf trén danh sdch dé chen.

10. Viét hiam nhdp mdt hing doi (gom cdc s6 nguyén) dudi dang danh sidch lién
két, dung ham nay nhép hai hang dgi Q1 va Q2. Viét ham tron hai hang doi Q1 va Q2
dé duge mot hang doi Q bao gém cic phin 1 clia Q1 va Q2 nhung dugc xép theo
chiéu tang dan. Vidu:

Q1 : 50. 90, 100, 200

Q2 :45, 55, 80, 95, 105

Q : 45, 50, 53, 80, 90, 95, 100, 105, 200

11. Tinh gia tri biéu thirc. Trong chuong trinh ta viét mét biéu thiic toan hoc x
=89.32 % (345,123 + 12.4 ) - 100.5/ 25.79, Jam th¢ ndo miy tinh tinh duge biéu thitc
nay ? D¢ don gidn ta chi xét cic biéu thiic s6 hoc chita céc phép todn hai todn hang : +
- * /va hai dau ngoac tron. Khi tinh gid tri bicu thic cdc phép todn trong ngoidc duoce
thuc hién trude, roi dén cdc phép todn nhin vi chia, sau dé dén cong va e, Trong
cung mot miuc uu tién cde phép todn thuc hién tir tedi sang phai.

Biéu thitc s6 hoc Balan 13 cich viét khdc cua mot bicu thic s6 hoc thong
thuting. trong cich viél thong thudng phép todn duge dat gilta hai todn hang (vi du a+
b, a*b) con trong cach viét Balan phép todn dat sau cdc todn hang (ab+ va ab* ). Biéu
thic s6 hoc Balan khong chia cdc diau ngoac. Cich viét Ba lun cla bi¢u thite & trén 1

8932  345.123 124 + * 1005 2379 /-

Thuaf foan xac dinh gia tri cua biéu thirc so hoc Balan. Ta ding mot ngan
X¢p S dé lwu gilr cidc todan hang va cdc két qua tinh todn trung gian. Poc lan lugt cic
thanh phan cla biéu thic Balan tir trdi sang phéi, néu gip todn hang thi day né vio
ngan xép. Néu gip phép todn thi rit hai todn hang & dinh ngan x€p ra va thuc hién phép
toan nay, két qua nhan dugc lai day vao ngan xé&p. Lap lai qud trinh cho t6i khi toan b
biéu thic duge doc qua, lic dé dinh cha ngan xép chia gid tri clia bicu thic.

Thuat toan chuyén bi¢u thitc 56 hoc théng thuong E sang bi¢u thire so6 hoc
Ba lan E1. Ta ding mot ngiin xép S dé luu giff cdc dadu ngodc ( vi cdc dau phép todn.
Ta dua vio ky hicu $ d¢ danh didu ddy cia ngan xép, khi dinh cua ngan xép chia $ thi
ngan xép rong. Trén tip hop cdc ky hiéu $ (+ - * / ta xdc dinh ham Pri (ham wu tién)
nhu sau: Pri(S) < Pri(( ) < Pri(+) < Pri(+) < Pri(*) = Pri( /). Thuat todn gém cdc budc:

Budc 1. Doc mot thanh phén cla biéu thic E (doc tir trdt sang phai), gid sir thanh
phan doc duoc 1a x.
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- Neéu x 1a todn hang thi viét né viio bén phai bigu thic E1.
- Néu x la ddu mo ngoac ( thi ddy n6 vio ngan xép.
. Néu x 1a mot trong cac phép todn + - * / thi
a. Xét phan tr y & dinh ngin xép.
b. Néu Pri(y) >= Pri(x) thi loai y khoi ngan xép, viet y viio bén phai E1 va
quay lai diém a.
c. Néu Pri(y) < Pri(x) thi diy x vio ngan xé&p.
1.4, Néu x la ddu déng ngoac ) thi
a. Xét phan tir y ¢ dinh ngan xép.
b. Neu y la dau phép todn thi loai y khoi ngan xép. viét v vao bén phdi E1 vi
quay lai diém a.
¢. Néu y la dau mo ngodc ( thi loai nd khéi ngin xép.
Bude 2. Lap lai bude 1 cho t6i khi toan bd biéu thirc E duge doc qua.
Bude 3. Loai phén t&r & dinh ngan xép va viét né vio bén phai E1. Lap lai budc
niy cho dén khi ngan xép réng.
Lap chuong trinh nhap vao tr ban phim moét biéu thic s& hoc thong thudng {(gém
cac 6 thuc hay nguyén. ddu déng mé ngoac, ddu cong, trit, nhan, chia), tinh gid i
bicu thic. Cdn lap hai him: mot ham chuyén tir bidu thic théng thuong sang bicu thie
Balan, mét ham tinh gid tri biéu thic Balan.

—_—
W B =

12. Mot cay tim ki€ém nhi phan duge khat bdo nhir sau:
type nodePtr= “node;
node= record
ma_nhan vien: integer;
ho_ten ¢ string[25] ;
luong : real ;
left,right: NodePtr
end ;
var reot: nodePtr;

Viét chuong trinh IAm nhiém vu:

- Nhap li¢n ti€p cdc nhan vién tir ban phim va chén vao cay theo mi nhan vién.
Khi nhap vao mi nhin vién khong duge sap xép tang ddn hay giam din san, mi phai
¢6 tinh ngau nhién (d¢ cay khoi bi léch).

- Duyét cay theo thit tu Preorder.

- In ra man hinh ngudi ¢6 luong it nhat. ngudi ¢ luong nhi€u nhdt, téng luong
cua tat cd moi ngudi.
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Chuong 9
Unit Graph

Man hinh mdy tinh ¢6 hai ché do hien thi thong tiu: ¢h& do van ban va ché dé do
hoa. Trong ¢he do dé hoa man hinh chia thanh luéi vuong cic dicm anh (pixel).
Man hinh thong dusg hien nay (VGAY trong ché do do hoa vai do phan gidl cao co 640
cot diem anh danh s6 tr 0 dén 639 (ing véi trye X hudng sang phai) va 480 hang diém
anh danh so tr 0 dén 479 (ing vai true Y hudng 1o tién xuong dudi). Ta ¢o thé vé (cho
di¢m sdng) vi to miw tmg dicm dnh d¢ 1ao mot hinh bat k¥ trén man hinh. Trong che
do do hoa man hinh cdag ¢ con tro v€ nhung né khong hién.

D& [am vice trong ¢hé do dd hoa trén dia phai ¢o 1€p Graph. tpu (chia cac ham
va thit tuc vé do hoa thudce Unit Graph), t¢p Egavga.bgi {Ir inh diéu khi¢n man hinh
VGA) va 10 1p chr chida cde phong chi vée 10 (Trip.chr, Litt.chr, Sans.chr, Goth.chr,
Seri.chr, Simp.chr. Tser.chr. Leom.chr, Euro.chr. Bold.chr). Bit ddu mot chuong trinh
do hoa bao gidy cling phai ¢¢ énh: uses graph;

1. Khdi déng ché dd do hoa

« Thi tuc InitGraph{var gd, gm: integer; path: string): khéi dong ché do do
hoa (khai bdo loai man hinh vit do phan giai). Tham s6 path chia ducng dan 161 thu
muc luu tép BGI, néu tép BGI d¢ & thu muc hién hanb thi path fa xau rong Véi min
hinh thong dung VGA hién nay tham s¢ ga (graphic driver, trinh di¢u khién man hinh)
ldy bang hang s6 VGA=9. Véi man hinh VGA tham s& ve do phian gial man hinh gm
(graphic mode. mode man hinh) ¢é thé nhin cde hing s6: Vegalo= 0 (200‘(640 diém
anh)., VeaMed= 1 3508640 dicm). Vgalli = (48(}\(640 dicm). Cic tham so trong loi
aoi thi tue ¢6 thé vict & dang 1&n hang hode gid tri 6. Néu trude ki goi tha tuc nay ta
gdn bién ¢gd bing hang so Detect (gd:=Detect;) thi mdy s€ (y dong tim chuong trinh
diéu khi¢n thich hop véi loai man hinh dang sir dung va cho gm nhan gid tn ng va do
phan giai cao nhat.

« Ham GraphResult: integer cho ma 16 cla 160 goi dé hoa cudi cung. Néu
khong ¢é 161 ham tsi v gid tri O (hay hang GrOK). trdi lai cho gid tri khace 0.
« Ham GraphErrorMsg(MaLoi): string cho xau ky ty gidi thich 1o bdng tiéng

Anh ciia 161 ¢ mi 451 ta MaLoi. Him GraphErrorMsg{GraphResult} cho 16i giai thich
16i clia 101 got d6 hoa c91 cing.

Pé¢ chuyén tr ch? do vin ban (man hinh ¢ 80#25 ky w) sang che do do hoa
(man hinh ¢6 630480 diém danh v6i man hinh VGA & d¢ phin giai cao) ta dung mau
cdc lenh:

uses Graph
var gd,gm: integer
begin gd:=Detect; { hoac gd := VGA; gm := VgaHi,; }
InitGraph{gd,gm,'"'}:
if GraphResult <> @rOK then
begin writeln (GraphErrorMsg (GraphResult)} . readln; halt end;

o Ham GetMaxX cho toa do true X 16n nhat. hiim GetMaxY choe tog d¢ true Y
[6n nhat. Didm gita min hinh ¢6 oa do 1 (getmaxx div 2. getmaxy div 2).
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« Tha tuc ClearDevice: xod man hinh dé hoa vit dua con trove Ve vt tri (0.0,

« Ham GetX cho bidt toa do ¢ot hién twr cua con ro v, Ham GetY cho toa do
dong hien tad cua con tro,

« Thu tuc MoveToXY(x.v: Integer) : di chuy&n con (o vO den tog do (x.v).

« Thu tue MoveRel(dx,dy: integer): gia st con ro dang o toa do (x.yv). thu tuc
nay s& di chuyén con (ro 161 toa do (x+dx, y+dy).

« Thu tuc RestoreCrtMode: chuven tir che do do hoa sang ch¢ do viin ban ma
khong tat che do do hoa.

« Ham GetGraphMode @ integer tri v¢ mode do hoa hicn tai duge dat boi
InitGraph hay SetGraphMode. Gid tri cta mode {a tw 0 dén S phu thude vao loal man
hinh (vi du man hinh VGA thi mode Lyt O 161 2),

« Thu tuc SetGraphMode(mode: integer): thict lip mode do hoa v xod man
hinh. Gia tri mode ¢an phai hop [¢ vai loai man hinh. Tho tue niy dung de dat lar mode
man hinh khic voi mode da dac boi InitGraph. Lénh SetGraphMode(GetGraphMode)
ding dé chuyén td lai ché doé do hoa khi dang ¢ ché do van ban tao boi lénh
RestoreCrtMode.

« Ham GetMaxMode: integer cho gid tri 1on nhat cla mode midn hinh tng Vo
trinh diéu khieén man hinh hién hanh.

« Ham GetDriverName: string cho t¢n cia trinh didu khién min hish hién
hanh.

« Ham GetModeName(Mode: integer): string cho tén cua mode man hinh <6
s& hicu 1a Mode cua trinh diéu khién man binh hign hanb.

o Thii tue CloseGraph : dong ¢h¢ do do hou, trg ve ¢he do van ban.

Chuong trinh KhoiDeng.pas minh hon ciich dung cic ham vira néu.
uses Graph;

var gd,gm,maloi,xl,yl,modeht, modeln:integer;
smode, sdriver: string[207};

begin gd:=Detect; TIuitGraph(gd, gm,''); malei:=GraphResult;
if MaLoi <> grOk then
begin Writeln{'Ma loi = ',malei, " : 7, GraphErrorMsg{maloi)};
readln; halt; end

else
begin modeht := GetGraphMode; modeln:= GetMaxMode ;
smode = GetModeName {modeht); sdriver := GetDriverName;

LineTo (100,100) ; readln; x1:= GetX; yl:= GetY:

RestoreCrtMode;

writeln('Ten trinh dieu khien man hinh = ', sdriver);
writeln('Mode man hinh hien tai = ', modeht,', Ten = ', smode} ;
writeln('Mode man hinh lon nhat = ',modeln};:

writeln{'Con trec dang © toa do ',x1,’ YLyl
write{'An Enter ve che do do hoa'}: readln;

SetGraphMede (GetGraphMode) ;
MoveTo (100,200) ; LineTo{200,100); readln;
MoveRel (50,50} ; LineTo (GetMaxX, GetMaxY) readln;
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ClearDevice; Line (0, GetMaxy, GetMaxx, 0) ; readln;
CloseGraph;

end;

end.

2. Sir dung mau trong do hoa

SG mau hién thi trén min hinh wy thude vao loal man hinh st dung, man hinh
CGA: 4 mauw, man hinh EGA va VGA: 16 mau. Bing mau (Palette) diéu khién cdc mau
sic hién thi trén man hinh, thay doi bang mau s& dan dén thay doi miw cua ting diém
anh da vé. Bang miu thude kicu dir ligu ban ghi ¢é 1¢n 1a PletteTvpe di dugc unit
Graph dinh nghia san:

const MaxCclors = 15;

type Palettelype = record

size: byte ;
colors: array[0..MaxColors] of shortint;
end;

trong d6 size i s0 luong mau clia bing miw, colors chira cdc gia tri mau clha bdng
mau, Unit Graph dung cdc hang mau nhu trong Unit Crt; Black=0. . . ., White=15 (Xem
Bang ¢ muc 1 chuong 7). Trong ché do 16 mau cdc mau 6 s6 hicu tir 0 dén 15, Bing
mau trong d6 hoa giong nhu bing mau cua hoa s khi vE.

« Him GetPaletteSize: integer trd vé kich thude cua bang mau trong mode do
hoy hién tai.

« Ham GetMaxColor: word cho s6 hi¢u mau cao nhat ¢6 thé truyén cho thu tuc
SctColor.

« Thi tue GetPalette(var P: Palettetype): cho bang mau hién tai va ¢ cua nd
trong mot bién P ki¢u Palcttetype.

o Thit tuc SetPalette(ColorNum: word; Color: shortint); mau thit ColorNum
trong bang mau s& chira mau mdi la Color. Lénh SetPalette(0. LightCyan) lam cho mau
ddu tién trong bang mau thanh mau xanh lo sang. ColorNum cd thé thay déi tir 0 dén
15 phu thudc vio trinh diéu khién man hinh vi mode man hinh hi¢n tal. Néu gid tri
truyén cho SetPalette khong hop 1¢ thi GraphResult tra vé gid tri grError va bang mau
khong thay doi.

Chuong trinh SetPalet.pas: khoi dong dé hoa, in ra cdc gid tri ngdm dinh: c0O cua
bang mau (16), cac gid tri cua mang P.colors (0. 1.2, 3,4, 5,20, 7.56,57, 58, 59. 60.
61. 62. 63). mau nén (0), mau chi (15), ¢& cla bing mau (16), 0 hicu mau 16n nhat
(15). Cing man hinh VGA nhung néu dat gm=Veal o thi cdc gid tri cua mang P.Colors
s& khdc. Tiép theo mdy in 16 duong ke ngang trén man hinh. Do lénh SePalette € dat
lai cdc phan tir cia bang mau theo mot mau ngau nhién, nén miw cia 16 dudng ke da
v& vh mau nén thay déi lién tuc mot cach ngau nhién.
uses crt,graph;
var gd, gm, comau, maumax,h,y: integer; coclor,mn,mc: word;

P; PaletteType; sl, s2: string:
begin gd:= VGA; gm: = VGAHi; InitGraph{gd, gm, ' '}/
if GraphResult <> grOk then Halt {1}

GetPalette (P} ; mn:=GetBkColor; mC:= GetColor;
comau:= GetPaletteSize; maumax:= GCetMaxColor;



TS. Bui Thé Tam 89 Gigo trinh Turbo Pascal 7.0

h:=textheight('H'}); v:=10; str(P.size,sl);
outtextxy (50,y, 'BANG MAU NGAM DINH, P.Size = '+sl);
for color:=0 te P.size-1 do
begin y:= y+h+5; str{color,sl); str(P.colors[color],s2);

cuttextxy {b0,y, 'P.colors[" + sl+ '] = ' + 82}
end;
str(mn,sl); y:=y+h+5,; outtextxy(50,y, '"Mau nen ngam dinh = '+sl};
str(mec,sl); y:=y+h+5, cuttextxy{50,y, '"Mau chu ngam dinh = '+sl};
str (comau,sl) ; yi=y+h+5;
outtextxy (50,y, 'Co bang mau ngam dinh = '+sl1);
str (maumax,sl); y:=y+h+5;
outtextxy (50,y,'Gia tri mau lon nhat ngam dinh = '+s51); readln:
cleardevice; SetLineStyle{(,0,3):
if P.8Size <> 1 then
begin for coler := 0 to P.Size-1 do
begin SetColor(ceclor): Line(0,color*20,63%,color*2Q) ;
delay (500}
end;
randomize;

repeat SetPalette(random(P.Size),random(P.Size)),; delay(100);
until KeyPressed;
end else Line{0, 0, €00, 0};
readln; CloseGraph;
end.

» Thu tuc SctAliPalette(P: PaletteType): dinh nghia lai toan bo biang mau theo
cde tri duge xdc dinh trong bién P ¢6 kiéu 12 Palette Type.
Chuong trinh SetAllP.pas dat lai toan bo bang mau.
uses graph;
var gd, gm: integer; P: PaletteType:
begin gd:=detect; InitGraph{gd,gm,' '}

if GraphResult <> grOk then Halt{1l};
saetcelor{blue); SetlineStyle{0,0,3);
Line (0,0,GetMaxX,GetMaxY) ; readln; {dudng blue, nén black ngam dinh}
setPalette(l,5); readln; {dutng magenta, nén black}
with P do begin Size:=4; Colors[0]:=5; Colors[1]:=3;
Colors([2]:=1; Colors[3].:=2;
SetAllPalette (P); {dudng cyan, nén magenta}
end; readln;
cleardevice; readln; {nénlnagenuntrdng}

setcolor(2) ; setBkColor(3): {dubnglﬂuc.néngyeen}
Line (0,getmaxy,getmaxx,0); readln; closegraph;
end.

« Thu tuc SetBkColor(N: word): 14y mau th N trong bang mau lam mau nén
mdi , N ¢6 thé nhan gid trf tr O dén 15. Trong bing miu, mau thit 0 quy dinh [ mau
nén. nhu vay 1oi goi SetBkColor(Red) twvong duong véi 101 goi SetPalette(0,Red). Sau
khi khoi dong d6 hoa mau nén ngam dinh 1a Black = 0. Mau nén ¢6 hiéu hre cho dén
khi gap lénh SetBkColor méi.

« Ham GetBkColor: word tra vé mau nén hién tai, mau nén thay déi tir O dén 15
phu thudc vio trinh diéu khién man hinh vd mode man hinh hién tai.
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Chuong trinh MauNen.pas minh hoa cich ding Setbkeolor va Getbkeolor:

uses Crt, Graph:
var Gd, Gm: Integer: Color: Word; Pal: PaletteType;
begin Gd := Detect; InitGraph{Gd, Gm, ' ');
if GraphResult <> grCk then Halt (1) :
Randomize; GetPalette(Pal);
if Pal.S8ize <> 1 then begin
repeat Color := Suce (GetBkColor) ;
if Color > Pal.Size-1 then Color := 0: SetBkColor{Color):
LineTo (Random (GetMaxX) , Random (GetMaxY)); delay(1000);
until KeyPressed;
end
else Line(0, 0, GetMaxX¥, GetMax¥}.
Readln; CloseGraph;
end.

o Thu tuc SetColor(N : word): lay mau thit N trong bing méu lam mau v&€ mai.
N ¢6 the nhan gid tri tr 0 60 15. Mau vé& ngam dinh & White. Maw vé ¢o bicu luc cho
dén khi gap lenh SetColor méi. Chi ¥ 1énh SetColor khong lam thay doi bang mi. ¢on
{¢nh SetBkColor lam thay doéi bang mau.

« Ham GetColor: word tra vé mau v& hién tai. miu vé ¢6 gid it 0 dén 15 phu
thuoe vao trinh diéu khién man hinh va mode dé hoa hign tai.

Chuong trinh MauVe.pas minh hoy cich dimg SciColor viv GetColor:

uses Graph, Crt;

var Gd, Gm: Integer; Celor: Word; Pal: PaletteType;
begin Gd := Detect; InitGraph{Gd, Gm, ' '):

if GraphResult <> grOk then Halt{l};

Randomize; GetPalette(Pal);

repeat Color := Succ(GetColor);

if Color > Pal.Size - 1 then Celor := 0;

SetColor (Color); LineTo{Random{GetMaxX), Random(GetMax¥)); delay {50) ;
until KeyPressed;

CloseGraph;

end.

3. Vé diém va dudng

o Thu tuc PutPixel(x,y: integer; color: word): v¢ mot diem anh theo miu dé
xac dinh bdi color tal toa do (X,¥). .

« Ham GetPixel(x.y: integer): word 1y mau ctia di¢m anh tai toa do (x,y).
Chuong trinh Pixel.pas: t6 ngau nhic¢n cic diém trén méan hinh.

uses crt, graph;
var gd,gm,Xx,y,mau: integer;
begin gd:= vga; gm:= vgahi; InitGraphi{gd,gm,'"')
if GraphResult <> grOk then Halt{1l); Randomize;
repeat x:= Random(€40); y:=Random (480} ; mau:=random(1l6) ;
if (GetPixel (x,y} <> Black) then PutPixel{x,y,Black}
else PutPixel {x,y ,maun);
delay (1) ;
until KeyPressed;
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readln; CloseGraph;
end.

« Thu tuc Line(x1.y1,x2,¥2: integer): v& doan thing noi (xb.v1) vor (x2.v2).
con tro khong thay d6i vi tri.

o Th tuc LineTo(x,¥: integer): v& mot doan thang tir vi trf hicn thoi cia con tro
tén diem ¢d toa do (X,y), con iro ve vi trl méi. Vi du vé ding Iénh Line vi Lineto cé the
xem chuong trinh KheiDong.pas cua Muc 1, SetPalet.pas va MauNen.pas cua Muc 2.

¢ Thu tuc LineRel(dx,dy: integer): v& doan thang tir vi trf hién tai (x.y) cliz con
(ro ta vi (el {x+dx. v+dy) va di chuyén con tro i vi tri méi

 Thu tuc Rectangle(x1,y1.x2,¥2: integer): v& mot dudng chiv nhit ¢6 cic cunh
song song voi cde canh ctia man hinh, véi toa do gée tén trdi 1 (x1.y1) va gée dudi
phai li (x2.¥2). Dicu kien 0<=x1<=x2<= GetMaxx, O<=y<=y2<= GetMaxy.

» Thu tuc SetLineStyle(LineStyle, Pattern, Thickness : word} thiét lap kiéu
v& cdc dudng thang. Tham s6 LineStyle ding dé thiét lap ki¢u duong vi cé thé nhan
cic gid tri: Solidln = O (dudng nét lién). DotiedLn=! (dudng nét cham chim),
CenterLn=2 (duong nét chap gach). DasheLn=3 (dutng nét gach), UscrBitLn=4
(dudng do ngudi dung tr dinh nghia). Tham 56 Thickness xdc dinh do 1édu cua dudng.
cdc gid tri ¢6 thé nhan: NormWidth=1 (nét binh thudng, ngam dinh), ThickWidth=3
(nét to).

Tham s& Pattern xdc dinh mau v& dutng. Néu LineStyle = 0. 1, 2 hav 3 thi cho
Pattern=0 (ngam dinh). Néu ding LineStyle=4 thi Pattern fa mot s¢ ¢6m 16 bit chi
kiéu mlu ctia dudng. Ching han, néu mau 16 bit 1a 0001 0001 0001 0001 (he 2) =
$1111 (he 16) thi Pattern = $1111, dudng thang sé 1a dudng chim cham thua (vi tii bit
bang 1 s& c¢é cham diém)

Chuong trinh SetLine.pas minh hoa cdch diing thi tuc SetLineStvle:

uses graph;

var gd, gm: Integer; xl1, yl, x2, y2: integer:
begin gd := detect; InitGraphigd,gm, ' '};

1f GraphResult <> grCk then Halt(l);

xl = 10; yv1 := 10; x2 := 8600; y2 := 400;
SetLineStyle (DottedLln, 0, NormWidth)
Rectangle(xl,yl,x2,vy2); readln. cleardevice;
SetlineStyle (UserBitLn, $C3,ThickWidth) ; {0000 Q0C0 1100 0011}
Rectangle {(Pred(x1l) ,Pred(yl) , Succ{x2) ,Succ{y2)};
readln; CloseGraph;

end.

« Thu tuc GetLineSettings(var LincInfo: LineSettingsType): i v¢ kidu
dudng hién tai, mau dudng, do day cua duong ma da thiét 1ap hai Setl.ineStyvle. Kicu
ban ghi LineSettingsType duge dinh nghia trong unit Graph nhu sau:

LineSettings Type = record LineStyle, Pattern, Thickness: word end;

Chuong trinth GetLine.pas minh hoa cdch diing thu tuc GetLineSettings:
uses graph;
var gd, gm: integer; 0ldStyle: LineSettingsType,

begin Gd := Detect; InitGraph{Gd, Gm, ' "):
1f GraphResult <> grOk then Halt(l): *
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Line (0, 100, 639, 100); GetLineSettings (0ldStyle); readln;
SetlineStyle {DottedLn, 0, ThickWidth) ;

Line (0, 200, 639, 200); readln;

with OldStyle do SetLineStyle(LineStyle, Pattern, Thickness) ;
Line{0, 300, 63%, 300); readln: CloseGraph;

end.

 Thu tuc DrawPoly(N. A) vé& mot duong gap khiic di qua N diém theo kicu
duong va mau vé hien tai. A [a mang gém N phan 1 chita toa do cdc diém muit, mdi
phdn tr ¢6 kiéu PointType dugc dinh nghia sdn bdi unit Graph nhu sau:

PointType = Record X, Y : Integer End;

tong d6 X 1a toa do cot cua diem, Y li toa do hang cua diém. Khi diém cudi tring v6i
di¢m dau thi ta duge mot dudng gap khic khép kin. Trong chuong trinh méang cdc ban
ghi A cé thé nhap vio tir ban phim, tir tép van ban (n€u nhidu diém) hoac gan truc tiép,

Chuong trinh TamGiac.pas: v& mot tam gidc.
uses graph;
censt Triangle: array(l..d4d] of PointType =

{(x:lOO;y:lOO),(x:SOO;y:lSO},(x:320;y:450),(x:lOO;y:lOO});

var gd, gm: integer;
begin gd:=Detect; InitGraph(gd,gm,'"'):
if GraphResult <> grOk then Halt({l): SetLineStyle (0,0,3);
DrawPoly (SizeOf (Triangle) div SizeOf (PointType), Triangle) ;
readln; closegraph;
end.

» Thu tuc Circle(x, y: integer; r: word): vé duong tron tam (x,y) va ban kinh r.

» Thu tuc Arc(x, y: integer; gocdau, goccuoi, r: word) vé cung tron ¢6 tim la
(x.v), bin kinh r tlr gée xuat phit 1a gocdair dén gée két thiie 13 goccuoi |, cée goc ¢6
gia tri tir O dén 360 do.

» Thu tyc Ellipse(x, y : integer ; gocdau, goccuoi, rx, ry : word) vé mot cung
ellip ¢6 tam (x. y) v6i bdn kinh ngang la rx, bin kinh doc rv tir géc xudt phat gocdan
dén géc ket thide goccnod,

Chuong trinh Circle.pas vé cdc duong tron dong tam v céc cung 1rdn nét to.
uses graph;
var gd, gm: integer; Radius: integer;
begin gd := Detect; InitGraphi{gd, gm, ' '};
if GraphResult <> grOk then Halt(l}: setlinestyle(0,0,3);
for Radius:=1 to 23 do Circle(320,240,Radius*10) ;
readln; ClearDevice; SetColor (LightMagenta) ;
for Radius:=l to 23 do Arc(320,240,0,280,Radius+*10) ;

readln; closegraph;
end.

4. Vé va té miéen

o Thu tuc SetFillStyle(pattern: word ; color: word): chon mau to (pattern) va
mau to (color) cho cdc hinh dac (cdc hinh v€ bdi FillPoly, Bar, Bar3D, PicSlice ).
Pattern ¢4 gid tri tit 0 dén 12: hang s6 EmptyFill hay bang 0 I t6 bing mau nén,
SolidFill = 1 1a o bang dutng nét lién, SlashFill = 4 1a t6 bang cdc duong ///// dam,
CloseDotFill = 11 1a 16 bing cdc ddu chim sat nhau... Néu Pattern c6 gid tri bing
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UserFill=12 thi mdu v mau té cia ngudi dung dat boi 1énh SetFillPattern ¢6 tac dung.
Ngidm dinh Pattern = 1, Color = White.

« Thu tuc SetFillPattern(Pattern: FillPatternType; Color: word): lua chon
mau t6 theo ngudi dung. FililPatternType la kidu dit licu mang 8 byte duge dinh nghia
nhu sau:

Type FillPatternType = array[l..B] of byte:

« Thii tuc GetFillSettings(var Filllnfo: FillSettingsType): trd v¢ mau 1o va
mau to hién tai dugc thiét lap boi SetFiliStyle hay SetFiiiPatiem. Kiéu di liéu
FillSettings T'ype duge dinh nghia nhu sau:

Type FillSettingsType = record Pattern, Color: word; end;

« Thu tuc GetFillPattern(var FillPattern: FillPatternType): tra vé mau 16 di
chon hién tai duoc thict lap bai SctFilStyle hay SetFillPattern. Néu ngudi ding khong
diing SetFillPattern thi tha tuc tra vé mot mdng todn cac s6 SFE.

Chuong trinh KicuTo.pas trinh bay 11 mau 16 (pattern = 1,2, .., 11)

uses graph;
var gd, gm,i: integer; Filllnfo: FillSettingsType’
begin gd := Detect; InitGraphi{gd,gm,' '}; randomize;
if GraphResult <> grOk then Halt({l) ;
GetFillSettings {FillInfo); Bari{0, 0, 190, 150}, readln;
for 1:=1 te 11 do begin
SetFillStyle (i, random{15)+1); Bar (200, 0, 638, 479}, readln end:
with FillInfo do SetFillStyle{Pattern, Cclor);
Bar (0, 200, 19%0, 390); readln; CloseGraph;
end.

Chuong trinh LamKieu.pas: cit gii kigu to ngdm dinh. dat mot ki¢u 1o tu tam

(xam 50 %). v& vi t6 mau hinh chi¥ nhét, hoan L kiéu 16 cil, in gid tri 8 byte cua mau
1o xam 50% (170. 85, 170, 85. 170, 85, 170, 85 h¢ 10).

uses Graph;

const GraySO:FillPatternType=($AA,$55,$AA,$55,$AA,$55,$AA,$55);
var Gd, Cm,i : Integer; OldPattern,MauTo : FillPatternType:
begin Gd := Detect; InitGraph(Gd, Cm, ' 'y,

if GraphResult <> grOk then Halt {1}

GetFillPattern (0ldPattern); SetFillPattern(Gray50, white);

{ SetFillstyle{l2,red); mau to va mau to theo SetFillPattern }
Bar{0, 0, 400, 4C0); ReadLn; GetFillPattern (MauTo) ;
SetFillPattern{OldPattern,White); Bar (0, 0, 400, 400}); Readln;
CloseGraph;

for i:=1 to 8 do writeln('MauTo[',i,'] = ' ,MauTo[i]); readln;
end.

« Thii tuc FloodFill(x,y: integer; border: word): 16 mau mit mién kin giéi han
bai mot ducmg bao quanh, trong do (x.y) la toa do moét diém bal ky thudc phan trong
cua mién cdn 16. Bién Border 1a mau cta dudng vién bao quanh mién. Mau to va mau
10 xdc¢ dinh bdéi 1énh SctFillStyle(). Néu toa do (x,y) ¢ ngodi mien kin thi vung ngoul
mién kin duge t6 mau. Néu trén man hinh khong ¢é mién kin ma dudng vién bao
quanh ¢é mau Border hay mién dinh t6 bi hé thi toan man hinh dugc 10 mau.

Chwong trinh FloodF.pas: v& dutng chit nhat va 16 mau bén trong. 10 mau mién
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neoil mot duang tron.

uses Graph;

var gd, gm: integer;

begin gd:= Detect; InitGraphigd,gm, ')
1f GraphResult <> grCk then Halt (1) ;
SetCeolor{Cyan); SetFillStyle(l,Red):
Rectangle{220,140,420,340} ; readln;
FloodF111({300,220,Cyan); Readln:
Cleardevice; SetColor{white); SetFillStyle(l,Lightblue);
Cirele(320,240,200); readln;

FloodFill (30,20, white) ; readln:
CloseGraph;

end.

« Thu tue Bar(x Ly 1,x2,¥2: integer): ¢ v t6 miw hinh ¢l nhat véi mau 1o va
i (¢ xdce dinh boi 1enh SetFillStyle.

o Thu tuc Bar3D{x1.y1,x2.y2: integer; dept: word; top: boolean): vé mot
Khot hop et nhat. mat trude La hinh ¢hir nhat duge to miwu xde dinh bdi (x1.v1) vi
(x2.¥2) nhu trong thu tue Bar, Tham ¢ Dept: do sau cua kKhoi hop. Top bing TepOn:
hop ¢é nap. Top=TopOIf Ia hop khong nip.

Chuong trinh KhoiHop.pas : v¢ hinh ¢h@ nhat. khdi hop o 16 mau ciac mat.

uses graph;

var gd, gm: integer;

begin gd:=Detect; InitGraphigd,gm,' "}

1f GraphResult <> gr0k then Halt (i)
Bar(l,1,100,100};

SetColor {Cyan); SetFillStyle(l,lightred):
Bar3D(150,130,440,470,150, topon) ;
setFi1118tyle (B ,Blue); FloodFill {300,125,Cyan):
setFillStyle(1l1l,LightGreen}; FloodFill (450,165,Cyan) ;
readln; closegraph;

and .

» Thu tuc FillPoly(N, A) v& va 16 mau mot da gide ¢6 N dinh, mang A chia oa
do cac dimh nhu trong tha tue DrawPoly.

Chuong trinh CoSao.pas vé ld co Vict nany.

uses graph;
const Sao: arrayl[l..10] of PointType =
((x:439,;y:201) ,(x:352;y:196) , (x:320,y:115), (x:28BB;y:196},

(x:201;y:201),({%:268;y:257) , {x:247;y:341}, (x:320,y:285},
(x:3683;vy:341) , (x:372;y:257));

var gd, gm: integer;

begin gd:=Detect; InitGraph{gd,gm,"');

SetBkColer (LightRed) ; SetColor(Yellow); SetFillStyle(l,Yellow):

FillPely (10,8ac) ; readln; closegraph;

end.

» Thu tue PicSlice(x, ¥ : integer; gocdau, goccuoi, r: word) v vi (6 mawu mot
hinh quat ¢6 tam la {x,v) véi bidn kinh 7 0 gée xudt philt gocdan dén géc Két thic
goccuor. Mau 1o vy miw 6 xde dinh theo lenh SetFillStvle,
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o Thu tuc FilENipse( x, ¥ :integer ; rx, ry : word) v& v to miu mol ellipse
CO tm (x, ¥) viv cac ban kinh true 1 sy, rys Maa o v mau 16 xae dinh theo tha tue
SctlillStvle.

» Thu tuc Scctor( x, v: integer; gocdau . goccuoi, rx, ry : word) v¢ vit 16 miwu
mot phan clipse ¢o t@m (v, ¥} vér cice bian kinh true 2v, 72y 1 gée xuit phit gocdan dén
a6e ket thie goccnror. Mau to va mau 16 xde dinh theo Iénh SetFitiStvie.

Chuong trinh MienTron.pas minh hoa cich ding 3 1tha tuc tren.
uses Graph;
var gd, gm: integer;
begin gd:= Detect; InitGraph{gd,gm,’'"):

SetColor(Cyan) ; SetFillStyle(l,Red);
Fi1llEllipse(320,240,250,150),; readln; Cleardevice;
SetColor (LightGreen) ; SetFillStyle{l 6 LightGreen) ;
F1l1lEllipse(320,240,200,200); readln; Cleardevice:
SetColor (White); SetFillStyle{l,LightMagenta)
PieS8lice(320,240,15, 360-15,200); readln; Cleardevice;
SetColor (LightRed}; SetFillStyle(l,LightRBlue) ;

Sector(320,240,30,360-30,250,200); readln; CloseGraph;
end,

» Thu tuc GetAspectRatio{var Xasp, Yasp: word): cho hai s6 nguyeén dé xdc
dinh ty I¢ co dan gitta chicu ngang vit chiéu doc cva man hinh Xasp / Yasp trong ché
do d6 hoa hién tai. Vi du véi mim hinh VGA (gd=9) thi hai 56 nay phu thuoe vio cich
ddt gm (do phan giai man hinh): Gm=0 tht Xasp=4300 vi Yasp=10000. Gm=1 thi
Xasp=7750 vd Yasp=10000. Gm=2 thi Xasp=10000 vi Yasp=10000. Chuong trinh
Ratio.pas mmh hoa tha tuc nay:
uses Graph;
var Gd, Gm: Integer; Xasp, Yasp: Word:; 81,82: string[10];

XSidelength, YSideLength: Integer:
begin Gd:=9%; Gm:=0; InitGraph{Gd,Gm,''};
1f GraphResult <> grOk then Halt{l) ;
GetAspectRatio(Xasp, Yasp): str(Xasp:56,sl); str(Yasp:6,s2);
outTextXY (10,10, 'Xasp = '+sl+' Yasp= '+s52)};
Xs8ideLength := 300; YSideLength:=300;
YS8ideLength Round{ (Xasp/Yasp) *XSideLength} {1}

Rectangle (0, 0, XSideLength, YSidelength); Readln: CloseGraph;
end. ‘

Néu khong ¢6 1enh (1) thi chi¢u ding cha hinh vuong s& dai hon nhicu so vdi
chieu ngang (miic dii 1a déu gin hai chiéu 1a 300 di¢m). Nhahai hing s6 Xasp. Yasp ta
chinh lai chicu doc dé duge linh vuong (xem lénh (1)),

5. Clta s6 trong ché& do dé hoa

« Thu tuc SetViewPort(x1.y1,x2,y2: Integer: Clip: Boolean): dinh nghia mot
ViewPort (mot vung chii nhét trén man hinhy gidi han bai gée trén il 13 (x1.y1) va
26¢ dudi phai 1a (x2.y2). Néu Clip la hang ClipON  thi cim v& & ngoai ViewPort. néu
Clip bing ClipOft thi ¢6 the v& bén ngoai ViewPort. Sau khi goi tha tuc niy toa do
(0.0) cua tit ca cdc thi tue v€ L gée trén trdi cua Viewport chit khong phai la gée trén
ben trdi man hinh. Do dé nhd viewport va cho phép v& ra ngoai ta ¢6 thé tao dugc toa
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d6 am duong trén man hinh.

» Thu tuc GetViewSettings(var Vp: ViewPortType): liy cdc thong s6 cua
viewport hién hianh dua vio bién VP, kieu ViewPortType duge dinh nghia nhu sau:
Type ViewPortType= Record x1,yl,x2,y2: word; Clip: boolean; end;

« Thi tue ClearViewPort: xod viing man hinh gidi han bai ViewPort.

o Thu tuc GraphDefaults thudng duoc goi ngay suu thu tue ClearViewPort de
khoi tao lai tat ca cde gid tri mdc dinh cua ViewPort ngdm dinh (todn man hinb).
Chuong trinh ViewPort.pas: tao mot hé toa do am duong. v& m giac vuong g
gd¢ dudi bén phdi man hinh. vé tam gidc vuong doi ximg qua goc toa do (dicm gitra
man hinh). v& tam eidc vuong doi Xding qua truc Y. V& lam gidc vuong doi xing qua
truc X. Bién VP! vi VP3 chua thong tin Viewport ngam dinh. VP2: thong tin viewport
tu dat.
uses Graph./
var gd, gm,x1,yl,x2,y2,x3,y3: integer; VP1,VP2,VP3: ViewPortType:
begin gd := VGA; gm:=VgaHi InitGraph(gd,gm, "'}
if GraphResult <> grOk then Halt(l); GetViewSettings{(VP1l}:
SetViewPort (319,239,639,479,Clip0ff); CetViewSettings {VP2};
Line{-319,C,315,0}; Line(0,-239,0,238};
x1:=30; y1:=30; x2:=300; y2:=30; x3:=30;/ v3:=210;
Line(x1,yl,x2,y2): Line(x1,y1l,x3,¥3); Line (x2,vy2,x3,y3}; readln;
Line(vxl,—yl,—x2,—y2);Line(~x1,-y1,—x3,—y3};
Line {-x2,-y2,-x3,-y3); readln;
Line(—xl,yl,—x2,y2};Line(—xl,yl,-x3,y3);Line{—x2,y2,—x3,y3); readln;
Line(xl,—yl,xZ,—yZ);Line(xl,—yl,xB,—yB};Line(x2,—y2,x3,—y3); readln;
ClearViewPort; readln;
GraphDefaults: CetViewSettings {VP3); readln; ClearDevice;
OutTextXY (130,240, 'An ENTER de ket thuc chuong trinh'}); Readln;
CloseGraph; with VPl do writeln(xl,"™ ",yl,' '.,x2,' ',v2,' ', Clip)
with VP2 do writeln(xl,’ YLyl ! vux2,! TLy2, ! 'L, Clip);
with VP3 do writeln{xl,' T.yl,! 'Lx2,T v.ye,! 'L, Clip) s
readln; end.

6. Viét chir trong ché do do hoa

Trong ché do do hioa ta c6 the viet len man hinh céc dong chit véi cac phong chir
v kich c@ khdc nhau, dong chif ciing cd thé vi¢t theo chiéu doc man hinh.

« Thu tuc SetTextStyle(Font, Direction, Size: word) dat Ki¢u phong chi.
huéng viét, ¢& chif. Tham s¢ Font nhin cdc gid tei: DefaultFont = 0 (phong chi ngam
dinh cuia he théng, khong can tép chi). TriplexFont = 1 (can tép Trip.chr), SmallFont =
2 (Litt.chr), SansSerifFont = 3 (Sans.chr), GothicFont = 4 {Goth.chr), ScriptFont = 5
(Scri.chr). SimplexFont = 6 (Simp.chr). TriplexScriptFont = 7 (Tscr.chr). ComplexFont
— 8 (Lcom.chr), EuropcanFont = 9 (Euro.chr), BoldFont = 10 (Bold.chr). Tham 0
Dircetion nhan céc gid tri: HorizDir =0 (viét theo hang ngang, ngam dinh), VertbDir =
| {vict doc man hinh). Size nhan gia tri wr 1 dén 10 (do phéng cua phong chi). Vi
font h¢ thong cd chir binh thuong ka 1.

Chuong trinh Font.pas in ra 11 loal phong chit v6i 1t ca cic cd tir 1 dén 10.
Mudi tép phong chir CHR dé & thu muc CNXTPABGL
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uses Graph;

var gd, gm, font,y, size: integer; sl,s2:string(4];

begin gd := detect: InitGraph(gd, gm, te:Nep\bgit) ;
if GraphResult <> grCk then Halt(l); SetColor{Cyan);

for font:=0 to 10 do

begin ClearDevice; y = 0;

for size = 1 to 10 do

begin str(font,sl);str(size,sZ);SetTextStyle(font,HorizDir,Size);

OutTextXY (0,Y, 'Font="+si+" size='+s2); inc(y,TextHeight{'H')+1};

end; Readln:

end; CloseGraph;

end.

« Thu tuc OutTextXY(x, ¥: integer: St : string) hién 1ot dung ctia xau ky tu St
theo vi tri (x.¥).

« Thi tuc OutText(St: string) hién xéu St theo vi tri hién himh cha con tro.

« Thu tuc SetTextJustify{Horiz, Vert: word) quy dinh noi hién thi xau ky tu
cba OutText theo quan hé véi vi i hign tai cua con tro (oia su L diem M=(x.y)), hay
cua OutTextXy theo quan hé vai toa do dd chi dinh M=(x.v). Tham s¢ Horiz nhan cdc
gid i LeftText=0 (diem M nam phia trdi xau, ngam dinh). CenterText=1 (dicm M
nam gifa xau theo chicu ngang). RightText=2 (diém M nam phia phai xau). Tham so6
Vert nhan gid tri - Bottom Text=0 (di¢m M nam dudi xau ky ). CenterText=1 (di¢m
M nim gifia xau theo chi¢u doc), TopText=2 (di¢m M nam phia trén xau, ngam dinh).

Chuong trinh Justify.pas bicu dién at ca cde cdch can chinh xau ky tu theo quan
he vai dicm (x.v). Trong che do dé hoa ta van ¢é thé dung cdc [énh Readin d¢ nhap di
Jicw, Write vi Wriieln dé in di licu ra man hinh, d¢ 1am duge dicu nay ¢ dau chuong
trinh phai ¢é lénh uses crt va bi¢n DirectVideo cua unit ert phai dat lai bing
False (d6 bo quvén true tigp truy nhap cua unit Crt vio ving Video Ram). Chuong
trinh in tat ¢a cac thong so ngam dinh vé phong chir sau khi khai dong dé hoa. vao
chic¢u dij va chiéu rong hinh chii ahat tir ban phim va in ra dién tich cua no.
uses c<rt,graph;
var gd, gm,x,y,n,d: integer; sl,s2: string(4],

ts: TextSettingsType!
begin gd:=Vga; gm:= VgaHi; InitGraph (Gd,Gm, 'c:\tpi\bgi ‘) ;
if GraphResult <> grOk then Halt({1l) -

CetTextSettings {ts) DirectVideo:= False;

write{'Font = ', ts.font}/ writeln(' Direction = ' ts.direction)
writeln{'CharSize = ', ts.charsize).

writeln('Horiz = ', ts.horiz, ' Vert = ',ts.vert);

write('Vao chieu dai va chieu rong : 'y ; readln(n,d}:
write('Dien tich hinh chu nhat la : ' ,n*d); readln;

ClearDevice; SetTextStyle(0,0,5):
for n:=0 to 2 do for d:=0 to 2 do
begin SetTextJustify{n,d); Str(n,sl): Str{d,s2);
x:= 320 ; y:= 240; SetColor (Cyan) ;
OoutTextXY (x,y, 'N="+sl+"' D='+s82); FillEllipse(x,y,3,3);
Readln; ClearbDevice;
end; CloseGraph;
end .
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o Ham TextHeight(St: string) tri v¢ do cao cua xau St tinh bing diem.

« Ham TextWidth(St: string) tra v¢ chicu rong cua xau St tinh bing dicm.

Chuong trinh TextElLpas : in xau VIET NAM' theo cic ¢0 16n din tién cde dong
cho den ki xau rone qua man hink thi ket thiic.

uses graph;
var gd, gm: Integer;
v: integer; s: string; size: integer;

begin gd := detect; InitGraph(gd, gm,'"'):
if GraphResult <> gr0k then Halt (1) ;
y := 0; s := '"WIET NAM'; size := 1;

while TextWidth(s) < GetMaxX do
begin OutTextXY ({0, y, s):
ine{y. TextHeight ('H'}+3); inc{size);
SetTextStyle {(DefaultFont, HorizDir, size):
end;
readln; CloseGraph:
and.

« Thi tuc SetUserCharSize(VMultX. DivX, MultY, DivY: word): thay doi
chidu rong va chiéu cao cua phong chit dang dung. Sau lenh nay chiéu rong cua phong
cht hi¢n hanh duge nhin vér (Multx / DivN). chidu cao duge nhan var (MullY /

DivY) Thit tue niy chi dp dung duge véi cde phong vée to (tham s6 Font trong thu tuc
SetTextStvle hing 1.2, 0. . 10).

Chuong trinh UserChar.pas : phone hicn tai la BoldFont ¢& 5. Ienh (1) phong to
hone chir nay theo chiéu tonge 1én 3 1an, theo chiéu cao lén 3 tan.
pPhong 3 e

uses Graph;

var gd,gm,y: Integer;

begin gd:= Detect; InitGraph(gd,gm,'d:\tp\bgi');:

if GraphResult <> grCk then Halt{1l):
SetTextStyle (10, HorizDir, 5): y:=10;

OutTextXY (10,y, 'NORMAL -~ normal '), readln;

v:=y+ TextHeight ('H'})+2; SetUserCharSize{l, 3, 1, 1):
CutTextXY {10,y, 'SEORT - short '); readln;

v:=y+ TextHeight {"H')+2; SetUserCharSize(3, 1, 5, 1}; {1}
OutTextXY¥ (10,y, "WIDE-w') ; Readln; CloseGraph;
and.

3 ~t ~
7. Tao anh chuyén déng
- . . 7 '> 7 a

a) Cac ham va thu tuc tao anh chuyén déng

Mot anh duoe luu 1@ trong bo nha bing ap hop cde bit (goi L anh bit. bit
image). chang han vai danh 16 mau thi moi pl.u,l (wong tng val 4 bit (Gng vo1 mot mau
w0, 1.2, ... 15 Vice xu Iy anh bit duge tien hinh theo timg bit.

Cie hivm v thu tue sau dime dé tao anh chuyen dong:

« Ham ImageSize(x1, v1, x2, ¥2: integer): word xic dinh s6 byte can thict cho
thi e Gethnage luu ving chit nhat wén min hinh (xL, v1.x20y2). Kich thude anh

Do Uum thém ca ba word: word diau tuu do rong cua vong ¢ht nhat. wor d tha hai huu
chiéu cao ving, word thi ba dung de du e, May luu cac dicm énh theo hang. moi
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dicm anh chicm 4 bit, néu so luong {50 di¢m anh mot hang * 4 bity / 8 bit] byte khong
chia hot cho 4 thi may s& them tie 1 dén 3 byte dé s6 byle ¢An luu mot hang chia hét
cho <+ Vi du néu ving anh la (1.1.100,100) thi $O byte can thict d¢ lun ving anh 1
[(100 dicm * 4 bit /8 bit + 2 byte] % 100 hang + 6 byte = 3206 byte. Néu bo nhd yéu
cau dé tuu vimg Tén hon 64 KB tht ham tra ve eid iri 0 va GraphResult= -1

e Thu tuc Getlmage(x1, ¥l x2, ¥2: integer; var BitMap) chép anh bit nam
teong vimg chit nhat (x1, y1. x2, y2) vio bien BitMap. BitMap 1d mot than s6 khong
dinh kidu, Hai word diu tien cua BitMap luu trit chidu rong va chicu cao cua vung.
word thit ba dine de du trit, phan con ai cha BitMap duge ding d¢ ghi anh bit. Ding
i InageSize d¢ xde dinh yeu cau v kich thude cua BitMap.

« Thu tuc Putlmage(x,y: integer: var BitMap ; BitBlt: word): dat anh bit luu
trong BitMap Ién man hinh, goc titn ben 1l el vimg anh €6 toa do ta (x. y). BitMap
i1 tham so khong dinh ki¢u chia chigu cuao v chidu rong ctie ving anh. va anh bit s¢
dudc dat len mian hinh. Tham & BBl xdc dinli phép todn thao 1dc bit nao 8¢ duce
ding dé dat anh bit icn man hinh. M6i mot hang s6 tuong ung v6i mot phép todn thao
tic bt

Tén hang Gia tri Phép toan bit
CopyPut. Normall'ut 0 MOV
XORPut i XOR
ORPut 2 OR
ANDPut 3 AND
NOTPut 4 NOT

Y nghia cic phép todn thao tac hit:
Bit A (anh)  BitB(nén) AandB AorB C=AxorB AxorC notA

! 1 1 1 0 1 0
! 0 0 ] i 0
0 | 0 1 ! i !
0 0 0 0 0 0

Vi du. Putlmage(x. y. BitMap. NormallPut) s& dit anh luu trong Bitmap tat (X.y)
bhing cach dung lenh MOV cli ngdn nglt Assembler véi tiig byte trong anh (anh maé
& ght d€ len anh ¢t 1rén min hinh). Lénh Putlmage(x, v, BitMap. XorPut) sé dit anh
fuu trong BitMap L (x.y) hing cich dung Iénh XOR cua ngon ngi Assembler vél ting
byte trong anh, lenh nay thuong dung d& tao anh chuyén dong trén man hinh c6 nén.
Lenh Putlmage(x, v, Bitmap. NotPuo: diao cic bit trong BitMap. sau d6 dat anh luu
trong Bitmap 'én man hinb tai (X.y) bang cdch dung lénh MOV vai g byle trong
anh. nly vay anh s& bi ddo so véi anh goc.

Tir ¢ot 5 v ¢ol 6 cua bang trén ta co phan xéL: khi in hal Jan mot ars vao cung
mot vi i theo cdch XorPut thi anh s& bi xod va nén ¢l hién lai (cOt 6 trung v cot 2).
Ta ¢ Ung dung nhan xZt nay dé 1a0 anh chuyen dong ma van pift nguyen man hinh
nén, Tir cot 3 ta thay: dung cich XorPul d¢ in anh thi anh bi déi mau (xem chuong
trinh XorPut.pas ¢ dudi). néu anh v& va anh nén cing mau tht mau két qua theo cich
XorlPut Ja miu nen.

Chuong trinh Putlmag.pas: luu vung anly chit ahat vao PA, 21 lan in dnh Juu ra
man hinh theo cich CopyPut.
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uses Graph;

var Gd, Gm,i: Integer; P: Pointer; Size: Word;

begin Gd := Detect; InitGraph(Gd, Gm, ' ');

1f GraphResult <> grOk then Halt(1l);

Bar (0, 0, GetMaxX, SetMaxy)

Size := ImageSize(lO, 20, 30, 40); GetMem(P, Size);
GetImage (10, 20, 30, 40, P™): Readln; ClearDevice;

for 1:=0 to 20 do PutImage (10+1*%22, 10+1i*22, B", CopyPut)
Readln; CloseGraph:

end.

Chuong, trinh XorPut.pas: dit nén man hinh xanh sdng. vé khung chit nhat nét
wréng, vé hinh tron 16 xanh 1o & trong Khung, v& hinh tron to xanh bén trong. rdi hinb
tron trang. Copy vuag chit nhit vao PA mau nén xanh sdng trong khung khong dugc
copy, mdy chi ghi nhé do la mau tha O (mau nén). Dat lai miu nén 1a den. v& mot hinh
chir nhat to trang, dung 1énh Putlmage véi cach chép anh XorPut dé in anh luu trong pA
ién vung chit nhat, anh $¢ bi déi maw: phin hinh tron mau xanh lo hién thanh do sang.,
phan hinh tron mau xanh bién thanh miu ving. phan hinh tron mau trang va cic nét vé
mau trang bién thanh mau nén den.
usas Graph,crt;
var Gd, Gm,i: Integer; P: Pointer; Size: Word;
begin Gd := Detect; InitGraph(Gd,Gm,");DirectVideo:=False;
if GraphResult <> grOk then Halt(l):

setBkColor (9) ; { nén Xanh sang |

rectangle(0,0,200,200) ; readlin;| nét v& khung chit nhal Trang}
setFillstyle(1l,3); FillEllipse(100,100,85,85) ;readln: {16 Xanh lo}
setFillstyle(l,1); Fillellipse(100,100,60,60) ;readln; {td Xunh}
setFillsStyle(1,15); Fillellipse (100,100,40,40) ;readln; 116 Trang }
Size = Imagesize{0,0,200,200};

GetMem (P, Size):

GetImage(0, 0, 200, 200, P*); {khong ghi nén anh}

ClearDevice; writeln('Size= ', size); readln; 20910 bytej

setBkColor (0} ; setfillstyle{l,white);

bar(0,0,539,379) ; readln;| toan man hinh v¢ bang mau Trang}
PutImage (120,100, p~, XorPut); readln:;

{ 3xor 15 =12ddsdng. 1 xor IS5 = 14 vang, 15 xor 15 =0 mau nén den}
Readln; CloseGraph;

end.

o Thir tuc SetWriteMode(WriteMode: integer): dat chd do v& khi ve cic
dudng bing c¢ac thu tuc DrawPolv. Line, LineRel. LineTo va Rectangle. Tham s0
WriteMode nhan céc gia tri hang CopyPut, XorPut. OrPut. AndPut. NotPut nhu trong
thi tuc Putlmage. M&i hang tuong (ng v6i mot phép todn bit giita moi byte cua dudng
thing vi byte tuong ng trén man hinh. XORPut dung lénh XOR dé 16 hop duong
thing véi man hinb. Hai énh XOR lién tiep s¢ xoa dudng thang vit khoi phuc man
hinh theo trang thai cii. CopyPut s& dung lénh MOV dé dat dudmg thiing d¢ 1én nhiing
gi da cd trén man hinh.

Chuong trinh SetWriM.pas: tao man hinh nén 14 cdc cham di¢m, vé cac khung
¢hit nhat nét to trén man hinh co toa do ede trén trdl 1a ngau nhién. kiung chir nhat
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Kbhong xod nén vi ché do vé la XorPut,

uses Crt, Graph;

var Driver, Mode, I: Integer; X1, ¥1l, Dx, Dy: Integer:
FillInfo: FillSettingsType:

begin DirectVideo := False; Randomize;

Driver := Detect; InitGraph{Driver, Maode, ' ' }:

if GraphResult < 0 then Halt(l); GetFillSettings (FillInfo)};

SetFi1l1lstyle (WideDotFill, Fillinfo.Celor):

Bar (0,0,GetMaxX,GetMaxY) , Dx:=GetMaxX div 4; Dy :=CetMax¥ div 4;

SetLineStyle(ScolidLn, 0, ThickWidth), SetWriteMode (XORPut} ;

repeat X1 := Random{GetMaxX - Dx): Y1l := Randonm(GetMax¥ - Dvy) .

Rectangle (X1, Y1, X1 + Dx, Y1 + Dy); Delay{1000)

Rectangle (X1, Y1, X1 + Dx, Y1 + Dy):

until KeyPressed; Readln; ClosaGraph;

end.

el Py ~ - - . . ~ . N

b) Tao anh chuyén déng khéng cé man hinh nén. Phuong phip nay
chi sir dung trong truong hop vat chuyén dong qua ving min hinh tron (khéng ¢é #nh
cdac vat th¢ Khdc, chi ¢6 mau nén). Cic buée thuc hién: tao dnh bang mau vé. xod anh
bing miu nén, tao lai anh bing mau v& tai vi trf ma

Chuong trinh Bong.pas: v& mdt qua bong mau do trén nén Cvan. khi an mot
phim mii t&n qua bong lién tuc chuyén dong theo hudng mili tén cho dén bién min
hinh. dn phim ESC dé dimg chuong trinh.
uses crt,gragh;
const r=50; s8=3;
var gd,gm,x,y ,mx,my,nen: integer; ¢: char;
procedure Bong({x,y,mau: word) ;
begin setcelor{mau}; setfillstyle(l,mau); fillellipse(x,y,r,r):
end;
begin gd:= detect; initgraphi{gd,gm,'');
nen:=cyan; setbkcolor{nen); mx:= getmaxx; my:= getmaxy;
randomlze: x:= random{mx-2*r)+r; y:=random(my-2*r)+r;
bong(x,y,red) ;

repeat ¢ := readkey;
-af (¢ = #0} then
begin ¢ := readkey;

case c of
#75: while {not keypressed) and (x>r) do
begin bong(x,y,nen) ;x:=x-s;beng(x,y,red) ;delay (100} end;
#77: while {(not keypressed) and (x<mx-r) do
begin bong{x,y,nen) ;x:=x+s;bong(x,y,red) ;delay(100) end;
#72: while (not keypressed) and (y>r) do
begin bong{x,y,nen) ;y:=y-s;bong(x,y,red) ;delay(100) end;
#B0: while (not keypressed} and (y<my-r) do
begin bong(x,y,nen) ;y:=y+s;bong{x,y,red} ;delay(100) end;
end;
end;
until o=#27; closegraph;
end.
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c) Tao anh chuyén dong trén mdt man hinh nén
Thuat toén tao anh chuyén dong ma khong xod nén:
1. V& anh trong vung (x|, y1. x2, y2).

2. Tinh $6 byte can thi¢t d¢ fuu anh thuée ving chit nhat nbg ham ImageSize (gia
sit 1A n). cap phdt ving nhd n byte vi cho con w6 P tré vivo byte diw tién cua vung nhd
nay bang lénh GetMem.

3. Dung 1énh Getmage d¢ chép anh tir viing chit nhat (x1, ¥1, x2, y2) vao ving
nhd via cip phadt (Ung véi bién déng PA),

4. Xod man hinh. tac man hinh nén hoan toan mai.

3. Dung lénh Putlinage in anh Iuu trong PA ra man hinh tai toa dé (x.y) theo cach
XorPut. dimg chuong trinh mot ldt, thay doi cdc thanh phan x.y dé¢ dugc diém (x.y)
mdi. ding Putlmage in lai anh van tai toa do (X.v) cii theo ciach XorPut dé xod anh va
khoi phuc nén cii. ding Putlmage in anh & diem (x,y) m6i . . . Thoi gian giita xod anh
cli va in anh m&i cang ngan cang tot.

Chuong trinh (“I)Ong pas: v& mot vién dan néhiéng sang phat 45 do. ghi anh vao
bi¢n con tro P, dit nén man hinh mau Cyan viét 2 dong chit mau Blue ¢ giita man
hinh, v& mét mat tring mau trang & gia nita trén man hinh. Cho 4 vién dun xuat phat
ngdu nhién tit canh trdi man hinh va tir canh ddy man hinh chuyén déng tir phia trai
sang phia phai vdi gée nghiéng 45 do.

uses graph,crt;
var gd,gm,xl,yl,x2,y2,x3,y3,x4,y4,ul,u2,u3,u4,v1,v2,v3,v4:integer;
. P: peinter;
begin gd:=VGA; gm:=VgaHi; initgraph(gd,gm,’');
_ setcolor (red) ; setfillstyle(l,red}:
1line(0,12,8,20); line(8,20,18,10); line(18,10,20,0};
llne{ZO 0,10,2); line{(10,2,0,12); £floodfill(10,10,xed): readln;
“getmen {p, imagesize(0,0,20,20)); getimagel(D, 0,20,20,p"}; cleardevice;

setbkecolor (cyan); settextstyle(0,0,2); settextjustify(l,1}):
satcolor {blue) ; outtextxy {320,240, 'Bui The Tam, Lop 12 2');
outtextxy (320,280, 'Truong Trung hoc Phe thong Ly Bi');

setcolor (white) ; ellipse{320,100,180,360,50,50);
ellipse(320,100,180,360,50,25); setfillstyle({l,white}
floeodfill {320,130,white} ;

x1:=0; yl:=randem(460}; x2:=random (620} ; y2:=479;
x3:=0; y3:=random(460); x4:=random(620); y4:=479;
repeat putimage(xl,yl,.p”,1): putimage {x2,y2,p",1);

putimage (x3,y3,p",1); putimage(xd,y4,p”,1);
ul:=x1; vl:=yl,u2:=x2; v2:=y2; u3:=x3; vi:=y3;rud:=xd; vi:=yd;
x1:=x1+5; yl:=y1-5; if y1<0 then begin x1:=0; yl:=random(4B0) end;
x2:=x24+5; y2:=y2-5;
if (y2<0) or{x2>640-20) then begin x2:=random{620) ; v2:=478 end;
x3:=x3+5; y3:=y3-5; if y3<0 then begin x3:=0; y3:=random(480) end;
x4 :=x4d+5; ydi=y4d-5;
if (y4<0) or{x4>640-20) then begin x4 :=random{620) ; y4:=479 end;
delay (20} ; putimage(ul,vl,p”,1); putimage{u2,v2,p”, 1)/

putimage (u3,v3,p”,1); putimage{ud,v4 p”,1);
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until keypressed; closegraph; dispose(p);
end.

Viée chép anh bang lenh Putlmage theo cich XorPut ¢6 nhuoe diem 13 anh bi déi

mau khi di qua anh nén. B¢ khac phue diéu nay ta cd thé két hop vige v& anh van viee

cat anh nén & vi uf dinh v& dé sau d6 ¢6 the khoj phuc anh nen ¢ bang CopyPut.

Chuong trinh LuuNen.pas minh houa cich lam niv: wo 500 hinh 1on ¢6 mau ngau

nhién lam anh nén. cho qua bong mau do chuven dong ngang man hinh ma khong xod
nén.

uses graph,crt;
var i,k,gd,gm,x1l,yl,ul,vl,r:integer; n: word; p: polinter;
begin gd:=VGA; gm:=VgaHi; initgraph(gd,gm,''); randomize; r:=50;
for i:=1 to 500 do

begin k:= random(15)+1; setcolor(k); setfillstyle(l,k) ;

Fillellipse(random(640—40)+20,random(480-40)+20,20,20];

end;
xl:=r; y1:=240; n:=imagesize(xl-r,yl-r,xl+r,yl+r) ; getmem{p,n) ;
repeat GetImage{xl-r,yl-r,xl+r,yl+r,p");
setcolor (LightRed) ; setfillstyle(l,LightRed) ; FillEllipse(xl,yl,r,r);
ul:=x1; vl:=yl; x1:=x1+5;
1f x1>639-r then

begin delay(500); xl:=r; putimage (ul-r,vl-z,p*,0) end

else begin delay {500} putimage (ul-r,vl-r,p”,0); end;
until keypressed: dispose(p); clesegraph:
end.

~ 1 a? ~ ~ - ~ - -
d) V& anh chuyén déng nha phép lat trang man hinh
Hinh anh do hoa ¢6 the luu vio cdc ving khie nhaw tren RAM man hinh, méi
vung goi la mot trang man hinh. Do vide chuun dol gitta cdc trang man hinh duoc

thue hién dé dang nén ¢é the tao cdc hinh inli chuyén déng bang cich tuan phién vé vi
lat trang.

« Thu tuc SetActivePage(Page: word): diit hoat dong cho trang ¢ so hicu
Page. chua hién trang nay {thuong duge goi trude khi thue hi¢n cde I1cnh xo v do hoa
cho trang siap ducc xen).

o Thu tuc SetVisualPage(Page: word): hicn trang man hinh ¢6 s6 hicn Page (di
duge chudn bi trude bang lenh SetActiv cPage).

Chuong trinh LatTrang.pas: v& dot mit nhin qua lai teén min hinh.

uses Crt, Graph;
var Gd,Gm,x,y: integer; Page:Word;

procedure DrawEye (Mode: word) ;
var DeltaX : integer;
begin SetColor{yellow) ; SetFi1ll8Style(l,vellow) ;

FillEllipse{getmaxx div 2, getmaxy div 2,100,100); {v¢mat !}
SetColor (red); SetFillStyle(l,rad):

FillEllipse (getmaxx div 2, getmaxy div 2+70,25,9); | v¢ micng |
SetColor{White); SetFillStyle(l,White) :

Sector(x,y,0,360,20,10), Sector(x+100,y,0,360,20,10) ; { vé hai mdit }
SetFillStyle(l,Blue); SetColor(Blue); { V¢ hai con nguoi }



TS. Bui Thé Tam 104 Giao trinh Turbo Pascal 7.0

case Mode of

0: DeltaX = -5;

1: DeltaX := G&;
end;
Sector (x+DeltaX,y,0,360,10,10) ;
Sector (x+DeltaX+100,y,0,360,10,10) ;
end;

begin Gd := VGA; Gm := VGAMed;
InitGraph(Gd,Gm, ''); if GraphResult <> grCk then Halt(l):
x = GetMax¥X div 2 - 50;
y = GetMaxY div 2:; Page := 0;
while not KeyPressed do
begin SetActivePage (Page},; DrawEye{Page) ;
SetVisualPage (Page} ;
if Page=0 then Page:=1 else Page:=0; Delay(500):
end; CloseGraph;
end.

8. Vé db thi cac ham sé

a) Chuyén mét hinh vé trong toa do Pé cac 1&én man hinh

Trong todn hoc ta vé& d6 thi cua him 56 v = F(x) trong toa do D¢ cic véi true X
hudng sang phai. truc Y huéng lén trén, thang chia cdc truc do ta tr chon. Hé toa do

(U.V) trén man hinh lai ¢é goc toa do & gée trén tril min hinh. truc U hudng sang phii
v €6 gla tri ¢0 dinh tr 0 dén 639, true V hudng xudng dudi va céd gia i tir O dén 479,

0,0 ul u?
Y (0.0) ] U
D C V2 E CI
y2 D’
L M'[uv
T My / . tav] ,
Hq\‘a____/"’ T
yl vl
A B8 .
Al B
0 2
1 xE W v

Do mit phang v& cta hé toa do (x.v) la vo han va mit phing v& cta hé toa do (uv) 1a
hitu han nén tai mot thoi diem ta chi ¢é the gidi han xem duge mot vung chir nhat
ABCD trén he toa do (x.v). toa do cua diem A & (x1.v1) va cta diem C a (x2.v2). Vin
d¢ 14 ta can phai dnh xa cdc di€m v trong hinh chit nhat ABCD viio mot ving chif nhét
A'BCD' trén man hinh, toa do clia diém A" [a (ul.vl) va cla diém C 1a (u2.42). Phép
dnh xa nay phai ddm bao chuyén cdc diém A, B, C. D thanh cdc diém A", B, C. D'
tuong (ng, hinh dnh trong he toa dé (x.v) khi chuyén sang hé toa do (uy) ¢é the bi co
dan..

Gid st dieém v& M ¢6 toa do (x.y). qua phép dnh xa chuyén thanh didm M’ ¢ toa
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do (u). Cde gid tri u va v duge tinh theo cong thiic:

Tix = (u2-ul} / (x2-x1); Tly = (vl-v2) / (y2-yl)
u = ul + Round({x-x1}*Tlx); v = vl - Round((y-yl1l)*Tly)
TIx. Tlv [a ty k& co dan theo true X va Y wong dng. Ham Round(z: real) lam tron so
thue x thanh 6 nguyen gan nhat.

Thuit todn dé v& dé thi him s6 y = F(x) bat ky: v& do thi ham s6 trong h¢ toa do
(X.y), gidi han ving nhin ABCD, gidi han ving anh trén man hinh A'BCD’, dung d4nh
xa trén dé chuyén cic diém trén dé thi (x,y) thanh cdc diém anh (u.v) trén man hinh.

Chuong trinh DoThi.pas: v¢ do thi ham s6 Y = 0.5 * x * Sin(x} v6i ving v¢ la
x1=-50, vl=-20. x2= 50, y2=20 viving hién thi trén man hinh la ul= 50, v1=
429, u2= 625, v2=10.

usas crt, graph;

var gd,gm,u,v,ul,u2,vl, v2: integer;
x,¥v,x1,yl,x2,y2,tlx,tly: real; s1,s82,s83,s84: stringl[5];

funection F(x:real): real;

begin f:=0.5*x*sin(x); end;

procedure Doi{x,y: real; var u,v: integer) ;
begin u:=ul+round((x-x1)*tlx): v:=vl-round({(y-yl)*tly) end:;

begin clrscr; x1l:= -50; yl:= -20; x2:= 50; y2:= 20;
ul:= 50; vl:= 429; u2:= 625; v2:= 10;
tlx:={u2-ul) / (x2-x1); tly:=(vl-v2)/(y2-y1):
gd:=detect; initgraph(gd,gm,’');

setcolor (red) ; rectangle(ul,v2,u2,vl};

setcolor{cyan); settextstyle(0,0,1);

settextjustify(1,2); str(x1:3:0,sl); ocuttextxy (ul,vl+8,sl});
str(x2:3:0,s52) ;outtextxy(u2,vl+8,s2);

settextjustify(2,1); str{yl:3:0,83); outtextxy{ul-5,v1l,s3};
str(y2:3:0,54};outtextxy{ul—S,v2,s4);

settextjustify (1,1} setcolor{lightmagenta) ;

outtextxy (320,470, 'Bui The Tam, lop 11A, Truong THPT Ly Nam De');
x:=x1;

repeat y:=f{x); Doi(x,y,u,v):

if (v>»=v2) and(v<=vl} then Putpixel{u,v,white); x:=x+0.005;
until (x>x2): readln;

end.

Phuong phdp trén ¢o thé dp dung dé vé cic dutmg cong cho dudi dang tham so: -
x= {(1), v = h(t) véi t bi€n thién trong khodng a<=t<=b. Dau tién cho t;=a, v& moi 1, 4
tinh (x,. y,) vi chuyén sang toa do man hinh dé vé dicm nay, tiep theo 1, =t+€ va v&

diém i+1. . . Vi du dudng xoédn dang 10 xo ¢ phuong trinh x = t + cos(30), y = t +

sin(3t).
b) Hé toa do cyc

M Toa do cuc gém mot dién} goe O, mot tia Ox.

Mot diém M trong mat phang xdc dinh bai cap

R s& (R.a), trong d6 R 1a d¢ dai doan MO, a li

g6c 120 bdi MO vai tryue Ox. NEu goc a trong

O 4 x.; phuong trinh R = F(a) nam &
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dang lugng gidc hay boi 0 thi ham s¢ tuan hoin. Vi du phuong trinh:

R =1 - Cos’(5*a*7/180)
véi ae [0, 360"] s& tao nén bong hoa 10 cdnh. Mot didm M = (R. a) cua toa dd cyc cd
thé déi sang toa do D¢ cdc (x.y) theo cong thite: x = R Cos{a). y = R Sin(a).

Chuong trinh Hoal0.pas nham v do thi twen trong toa do cuc:

uses crt, graph;

var gd, gm, u, v, ul, a2z, vl, v2: integer;
x, v, x1, y1, x2, y2, tlx, tly, t, t1, r: real;

begin clrscr;

x1l:=-1; x2:=1; yl:=-1; y2:=1;

ul:=30; u2:=475; v1:=450; v2:=5;

tlx:=(u2-ul) /{x2-x1); tly:={(vl-v2)/{y2-yl}:

gd:=detect; initgraph{gd,gm,'"'}:

setcolor{red) ;

rectangle {(ul,v2,u2,vl); t:=0; tl:=pi1/180;

repeat

r:= 1-SQR{cos (5*t*tl}):

x:= r* gos{t * t£l}; y:= © * sin{(t * t1l)y;
u:= ul + Round({(x-x1}) * tlx};
v:= vl - Round((y-vyl} * tly);

if {u>=ul) and (u<=u2) and {v>=v2) and(v<=v1l) then
Putpixel {u,v,white);

t:=t+0.05;
until (t> 360); readln;
end.

9, P6 hoa trong ché do 256 mau
Pé cé thé sir dung 256 miau trong ché do dé hoa trén dia cin co (¢p
SV(GA256.BGL. Chuong trinh Mau256.pas minh hoa ciach dung 256 mau.

uses Graph, Crt;
var gd,gm,x,Y¥,k:integer; s: string;

BEGIN
gd := TnstallUserDriver('Svga256',nil) {1}
gn:i=2; {2}

if gd = grError then Halt;
InitGraphi{gd, gm,''}:
if GraphResult <> 0 then

begin
wWriteln ('Graphics error ,GraphResult,' : ' GraphErrorMsg(GraphResult)) ;
Halt; end;

| V& 256 vach mau vdi cdc mau kbdc nhau, méi vach rong 2 cot di¢m}
for kX := 0 to 255 do
begin for y:=0 to getmaxy do PutPixel (2*k,v¥, k)
for y:=0 to getmaxy do PutPixel (2*k+1,y,k}
end; :
{ Tit cot 511 dén ¢t 639 vé mau trang §
for x:=255*%*2+1 to 639 do for y:=0 to getmaxy do PutPixel(x,y,l5},
readln; cleardevice; '
{ V& 255 hinh tron ¢6 16 mau vdi cic mau tir | dén 255 ¢ gida man hinh.
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od¢ trén bén tridl man hinh thong bae s& hicu cia mau dang ding |}

settextstyle (0,0,6} settextjustify (0,2);

for x:=1 to 255 do

begin str{x,s); setcolor {x) ;OutTextXY (0,10,8);
Setfillstyle(solidfill,x);
FillEllipse(320,240,238,238}; delay (500); cleardevice;

end;

CloseGraph;

END.

Lenh (1) trong chuong trinh nham cai dat chuong trinh dicu khi¢n man hinh & ché
do 256 mau Svga256.bgi. Lénh (2) dat man hinh & ¢ché do 640 cot va 480 hang di¢m.
Bicn Gm trong (2) con c6 thé nhin cic gid tri: 0 (ing vé1 man hinh & che do 320%200
diém). 1 (6407400 di€m). 3 (800*600 dicm), 4 (1024¥768 diém).

Bai tap

1. Lap ba thi tuc: in mot xau ky tu trén man hinh dé hoa nhung con tro vé khong
xudng dong. in mot xau ky tu va con tro vé xudng dong. doc mot xau ky tu tur ban
phim. Diing ba tha tuc nay dé nhap ho tén, s6 ngay cong, luong ngay clia mot nguoi. In
ra man hinh dé hoa ho tén va luong thing.

2. Tao mot biit v& la mot didm sing maw ving & gitta man hinh dé hoa, dung 4
phim mit tén dé di chuyén bt v va v& mot hinh tuy ¥ trén man hinh.

3. Hay vé lién tuc cde hinh ¢hi nhit nam tron trong man hinh cho dén khi &n mot
phim bat k¥ thi két thiic. Yeéu cau: chidu dai. chifu rong, mau nét v& vien, mu to va
mau to trong rudt hinh chit nhét déu 13 ngdu nhién. do dai t&i thicu cua mot canht hinh
chit nhat 1a 10 diém.

4, V& qua bong mau do vi ghi vao mot biéa con trd. Xoi man hinh, v& béau troi
day sao, cho qua béng chuyén dong ngau nhién (hudng ngau nhién. do dai budc ngiu
nphicn khong quéd 5 di¢m) trén man hinh ma khong xod cdc ngo1 sao.

5. V& dé thi ham s6 Y = sin(xy*exp(-0.1%x) (md 14 mot dao dong tit dan) véi cac
cng vé nhu sau: x1=-35, y1=-20. x2=15, y2=20, ul= 50, vi= 429, u2= 625, v2= 10.

6. V& dé thi ham s6 f(x) trong h¢ toa do D¢ cac véi hai truc toa do ¢6 chia don vi
(kém theo $6). Chuong trinh cho phép ngudi ding nhap vao ving vé mai (x1, yl. x2,
y2) trén mot dong ¢ ddy man hinh d¢ phéng to hay thu nho do thi, Ve lui do thi theo
ving v& mdéi. khi nao nhap vio chit "KT" thi két thic chuong trinh.

7. V& dudmg xody trén 6c nguge chicu kim déng ho trong toa do cuc cho bai R=
50 - 0.3% a* PI/ 180, trong d6 a 4 gdc tang tr 0 do cho téi khi R < 0 thi dung, maéi lan
tang 0.05 do. Ving gidi han trong ¢ 1oa do (x.v) la x1=-31, x2=51, yl=-51.y2= 51.
Viing gi6i han trén man hinh la ul= 30, u2=475, v1=450. v2=15.

8. V& cic dudng cong sau trong toa do cuc:
a) R=1+cos(a),0<=a<=1n (duong hinh tim}
by R=35-1sin(10a)1,0<=a<=12n (dudng hinh banh rang)

¢) R = sqri(n / a). a > 0 (dudng xoan hinh sén).
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9. V& cdc dudng cong sau cho dudi dang tham so:

a) X =t+cos(3). y =1+ sin(3t), -10 <=t <= 10 (dudng xoan 10 so),

b) x =cos'(1), y= sin'(1), D<=t<=2n (dudng hinh sao)

¢} X =2cos(1) - cos(2t), y =2 sin(i) - sin(2t), 0 <=t <= 27 (dudng hinh tim).
10. Lap trinh v& mot chiée dong hé chay theo thot gian luu trong may tinh.

11. Lap trinh v& mot qua béng chuyén doéng thang trong moét hinh chit nhat theo
nguyén tic: béng [uén chuyén dong thang thco mot géc nghiéng 45 do dsi véi canh
sdp tdi, khi béng cham phai canh hinh chit nhat thi ndy tr& lai theo gée nghiéng 45 dé
va 1iép tuc chuyén dong thing.

12. Tao mét menu doc cd 5 chife nang trong ché do dé hoa (chon chiic ning tha
ndm thi ket thic chuong trinh), khi chon mét chifc nang thi thue hién mot tha tuc do
hoa, thuc hi¢n xong 4n Enter lai tr¢ vé€ menu.

13. Cho man hinh mau CYAN, v& mot chiéc guong miu trang hinh binh hanh &
chinh gitra gan canh ddy man hinh. V& mot chiim anh sdng mau do gém 3 tia sdng xudt
phdt tir mét chiéc dén, chim sdng chi€u tir bén phai man hinh viio guong theo mot goc
chi€u va phan xa sang phia trai man hinh. Hay vé& chum tia sdng thay déi khi géc chiéu
cua chium sdng vio guong tang 1én (4n phim T), giam xudng (dn phim G). khi an phim
X thi két thic chuong trinh.

14. Hay tim bao 16i cua n diém cho trude trén mat phang (x1, y1). (x2, y2). . . . .
{(xn, yn). V& bao 16i tim duge trén man hinh d6 hoa.
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Chudng 10

Unit tu tao
1. Unit tir tao

Ngoai cac thudng trinh ¢d sin trong unit chudn cta Turbo Pascal nhu System,
Crt. Dos, Graph ... ngudi sir dung con ¢6 thé xay dung cho minh cdc thudng trinh bing
cach tu tao cdc unit. Muc dich cla unif ty tao: tao cdc thu vién ham va thl tuc dé tranh
lap lai nhimg cong viéc gidng nhau, giai quyet van dé thi€u bo nhé khi thiet k& cic
chuong trinh 10n, tao cong cu dé lien két cac module chuong trinh v6i nhau ma van
dam bao tinh doc lap cho timg lap trinh vién.

a) Ciu tric cua mot Unit

Ciing giong nhu bat ky mét chuong trinh nguén Pascal nao. t¢p unit cé dang text
vd chia cic dong lénh clia ngon ngi Pascal. Tuy nhién ching khic nhau vé cdu tric.
Cic thinh phin cua unit bao gom: phian dinh nghia (tén uni), phin giao tiép
(Interface). phan cai dat (Implementation), phin khdi tao (Initialization). phan k¢t thiic
{End).

« Phian dinh nghia nham muyc dich bdo cho trinh bién dich biét day 1a unit (néu
khong ¢6 phan nay thi mic nhién cho la chuong trinh). Phan nay chi cin mot cau 1énh:
Unit TenUnit ; tromg dé TenUnit 1a tén clia Unit. nd phai triing vdi phan chinh cua
tén tép luu trén dia. Vi du néu tao mot unit ¢é tén ta Tools luu trén dia bot tép
Tools.pas thi o dong dinh nghia phai la Unit Tools :

« Phan giao ti€p khai béo tit cd nhing gi dung chung (cac chuong trinh va Unit
khic c6 thé sir dung). Phdn nay bt diu bang tit khod Interface, thco sau 1a tén cic
Unit, hing, bi¢n. kicu di ligu, tén ham v thu tyc dung dé giao 1iép v ben ngoal.

« Phin cai dat chia nhing gi danh rieng cho Unit va dung dé cdi dat cic thi
tuc, ham di khai bdo ¢ phin giao tiép. Day chinh 1a phan cot 131, quyét dinh chic nang
cla cdc thudmg trinh diing chung. Phan nay bat diu bing tir khod Implementation. Cic
chuong trinh con thuoc phan nay duoc tu do sir dung céc khai bao trong phan Interface,
ngoai ra moi chuong trinh con ¢6 the ¢6 tap cdc bién rieng cta minb. Trong than mot
chuong trinh con ¢o thé goi 16i cdc chuong trinh con khédc cua Unit.

« Phan khoi tao (c6 thé cé hoac khong): phan nay nam ngay trudc phan k&t
thiic. bat ddu bang tir khod Begin, theo sau la cic lénh dé khdi tao. Néu trong mot
chuong trinh chinh ¢é ding nhiéu Unit thi phan khéi tao (ndu ¢6) cla timg unit s& duoc
thuc hién (theo thit tu chi ra trong Uses) trude khi thue hién chwong trinh.

« Phan két thuc chi gém tir khod End. (cé ddu cham & sau) bdo cho trinh bién
dich bict d3 hét phin cai dat cva unit. Tuong tf nhy tép chuong trinh nguén, tit ca
nhimg gi viét sau tir khod End. déu khong cé tac dung.

Dang méiu cua mot Unit (tén €p 1a MyUnit.pas):

Unit MyUnit ;

Interface

Khai bio Uses
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Khai bao Const. Type. Var

Khai bdo Procedure. Function
Implementation

Khai bio Uses

Khai bae Const, Type., Var

Cai dat cic Procedure, Function
Begin

Céc lénh khoi tao - chi xuat hién khi ¢6 tir khod Begin
End.

b) Cach su dung Unit

Sau khi tao dugce unit, 6 1the hién dich vao dm hodc bo nha. DOI vai cdc unit
thutmg sir dung nén bien dich ra dia thanh cde t¢p ¥ TPU twong tng bang cdch: khdai
dong Pascal, nap tép unit can dich. vao menu Complle chon Destination 1a Disk, an
Alt+F9. Cic chuong trinh mudn sir dung unit nio. chi cin thém tén unit dé vao cau
lénh Uses

Tép TVien.pas sau nham tao mot unit cua nguast dung o ien ld TVien:
Unit TVien;

Interface
const nmax=100;
type mangl= array[l..nmax] of real;

mang2= array{l..nmax,l..nmax] of integer;
var 1i,3,n,m: integer;
function TichVH(n:integer; x,y: mangl): real;
procedure ChuyenVi(n: integer;/ var P: mangZ2};

Implementation

function TichVH;

var i: integer; s: real;

begin s:=0;
for i:=1 to n do s:=s+x[i]*y[31]/
TichVH:= s;

end;

procedure ChuyenVi:
var 1,7,k: integer;
begin fer i:=1 to n-1 do
for j:=i+l to n do
begin k:=P[i,3]:
Pli,3] :=P[j,1]: Plj,i]:=

end;
end;
begin n:= 5;
end

Cic chuong trinh khdc ¢6 thé diung cic thanh phan sau ctia Unit TVien: hing so
nmax: cic kidu dit ity mangl, mang2; cdc bién nguyén i, j. n. m; ham TichVH; thu
luc ChuyenVi. Trong phdn khdi tao: khai tao bi¢n n bang 5. Sau khi bi¢n dich thanh
t¢p Tvientpu ra dia, ta ¢6 the lap hai chuong trinh: tinh tich vo huéng hai vée o,
chuvén vi ma trin.
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Chuong trinh Tich2Vt.pas tinh tich vo hudng hai vée to nhap vio tr ban phim:

uses crt,TVien;
var a,b: mangl;

begin
clrser;
for i:=1 to n do
begin write('a',i,', b',i," = '};
readln{a[i] ,b[i]}
end;
writeln{'Tich vo huong = ',TichVH(n,a,b):1:5);
readln:
end.

Trong chuong trinh niy khong phai khai lai kieu Mangl. cic bién nguveén i, n
clng khong can khai. gid tri cua n bang 5 (1ay tir Unit TVien). Nhu viy moi vée toa, b
déu ¢o 5 phin ur.

Chuong trinh ChuyenVi.pas nhim chuyén vi ma tran vuéng A cap m qua dudng
chéo chinh.

uses crt,TVien;
var a:mangl;
begin clrscr;
write{('Coc ma tran m = "); readln(m) ;
for 1:=1 to m do
for j:=1 to m do ;
begin write{'a[",1,"',',3,"'] = "};
readln(ali,]])

end;
for i:=1 to m do
begin for 3:=1 to m do writel(al[i,3jl,' Y,
writeln

end;
readln; chuyenvi{m,a);
for i:=1 to m do

begin for j:=1 to m do writef{ali,j]," 'y
writeln
end;
readln;

end.

Trong chuong trinh niy khong phai khai a1 ki€u Mang2, cdc bién nguyén i, j, m
ciing khong can khai.

Chuy:

» Thu muc chia cdc 1€p TPU duoc xdc dinh nhu sau: trong moi truong phat trién
tich hgp (IDE) vao menu Options, chon Directories, nhap dudng din t6i thue muc TPU
trong hop "EXE & TPU Dircctories”. Néu de tréng muc ndy, trinh bién dich s& tim cdc
1ép TPU trén thu muc hién hanh.

» Neu mot chuong trinh sir dung cdc unit ¢ chifa ham hodc thi tuc triing tén thi
tén unit khai bao sau trong céu 1énh USES s¢ duge uu tién. Vi du: trong unit Crt chuin
dd c6 thu tuc ClrScr; trong unit TVien ta ty xay dung mot tha tuc ClrSer (tao mot cira
50 nho trén man hinh). Gia st & dau chuong trinh chinh ta diing lénh
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Uses CRT, TVIEN ;
Khi d6 néu trong chueng trinh chinh dong lénh ClrSer thi mdy & thuc hién thu tuc
ClrScr cua Unit TVien. Muon goi dung thu tue CliScr caa unit Crt ta thue hién nhu sau:
Crt.ClrSer.

« N¢u chuong trinh chinh va cdac Unit (hode gitta cde Unit) ¢6 cide dai lugng trung
1én. thi trong chuong trinh chinh tén s¢ chi dimh dai lvong dinh nghia trong chuong
trinh chinh. trong unit nao.thi tén s€ chi dinh dal luong dinh nghia trong unit dé.

e Cdc unit cé thé tham khao vong, vi du unit A dung unit B, unit B dung unit C,
unit C lai dung unit A. Diéu nay duge thue hién bing cich chén cau lénh USES vi tén
cac unit ¢an tham khao vomg ngay sau khat bdo Implementation.

7 ~
2. Su dung tép Include

Naodi cach ta chie thu vién theo Unit, Turbo Pascal ¢on ¢6 cdch 16 chie thy vién
chuong trinh theo cdc tép Include (bao gom). Gid sur chueng trinh nguén coa mot hoijic
nhiéu chuong trinh con da dugce thi nghiém hoan toan chinh xdc, ta dé chiing trén mot
tep ¢6 dudi PAS (vi du ThuVienl.pas). tép nay goi la 1&p Include. Sau nay khi 1ap moér
chuomg trinh khdc, ta mudn st dung cic chuong trinh con trong t¢p ThuVienl.pas thi
chi can danh daw vi trf trong chuong trinh ma tar dé tép Include s¢ duge chen vae bang
viéc diung dan hudng bién dich: { $1 ThuVienl.pas }. Khi dich chuong trinh gap l¢énh
trén. may s¢ 161 t¢p nguén ThuVienl.pas tir dia chén vao vi trf dd dat 1énh va bién dich.
So vai cach dung unit, cach nay <6 thoi gian dich chuong trinh {au hon nhung cich
dung lai rat don gian,

Gia sutép ThuVienl.pas ¢o dang:
Function CVDT({r: real): real;
Begin CVDT := 2+%Pi*r ; End;

Chuong trinh chinh DTron.pas tinh chu vt dudng tron;

var bk: real;
{ $I ThuVienl.pas }

begin

write('Vac ban kinh duong trcn : '}); readln(bk);
writeln{'Chu vi duong tron : ', CVDT(bk}:1:5);
readln;

end.

3. Cac Unit Overlay

Overlay la cdc phin chuong trinh dung chung bé nhé. Nhes overlay ta ¢6 thé thue
hién cac chuong trinh ¢é kich thude 16n hon kich thude ving nhd cho phép, vi timg
phan cha chuong trinh s& 14n luot thay nhau nam thudng trd trong bo nhé. Turbo Pascal
quan ly Overlay & ¢ap unit, diy 14 phan tf nho nhit cia chuong trinh ¢4 thé tao thanh
cdc overlay. Khi chuong trinh ¢d Overlay duge bién dich, Turbo Pascal sinh thém 1ép
¢d duor OVR kém theo tép duoi EXE {chuong trinh chi can hai tép nay la chay). Tép
EXE chita phan tinh (khong ¢6 Overlay) cua chuong trinh va t¢p OVR chira tit ca cdc
unit ¢ Overlay.

bé hé trg overlay. Turbo Pascal cung cap mét Unit chudn ¢6 tén 1a OVERLAY.
Khi diing overlay ¢an tuan theo cic nguyén tac:
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~ Bat dan huéng bien dich Force Far Call cho chuong trinh va tat ca cac Unit
{SF+1.

- Pua ten Unit Overlay vio vi tri dau tién sau ménh dé USES cta chuong trinh
chinh, sau do i tén cdc unit khdc ma chuong trinh cin dung dén.

_ Bi¢n dich cdc unit cé Overlay va ci chuong trinh chinh biang dan hudéng {$O+}.

- 1.ié1 ke cac unit c6 Overlay bang dan hudng {30 Filename }, danh sdch liét ke
¢iét sau ménh dé USES cta chuong trinh chinh.

- Pam bao viée khai dong overlay phai duge tién hanh trude bat k¥ cau lénh nao.

Dé giai thich cach ding overlay ta xét hai vidu.

a) Cac Unit bj Overlay khdng cé phan khdi tao

Khi cic unit khong cé phin khoi tao thi mdy bat dau lam vi¢: tr than chuong
trinh chinh. Vi vay dé dam bao nguyeén tac cudi cung & trén thi cau 18nh G2u tién trong
than chuong trinh chinh phai 13 151 goi dén thu tuc Ovrlnit().

Vi du minh hoa gom ba t¢p:

» Tép Overll.pas dé tao unit Overll, khi dich t¢p nay ta dugc 1¢p Overl 1 .tpu.
Unit nay chia tha tuc ThuTucl in mot xau ky 1.

{$O+,F+}

Unit Overll:
Interface
Procedure ThuTucl;

Implementation

Procedure ThuTucl:

begin writeln{'Cong hca xa hoi chu nghia Viet nam');
end;

end.

» Tép Overll.pas dé tao unit Overl2, khi dich 1¢p nay ta dugc 1&p Overl2.tpu.
Unit nay chia thu tye ThuTuc in mot xau ky tu khic. Ca hai unit Overll va Overl2
goi 1 cdc unit bi Overlay.
{50+ ,F+}
Unit OverlZl;

Interface
Procedure ThuTuc2;

Implementation

Procedure ThuTucl;

begin writeln('Doc Lap tu de hanh phuc'});
end;

end.

« Tép Overtest.pas [a chuong trinh chinh, nhim goi hai thit tuc ThuTucl va
ThuTuc?. Khi bién dich tép nay ta thu dugc hal t&p OverTest.exe va OverTestovr, cac
unit bi Overlay s& chuyén vao tép OverTest.ovr.

{80+ ,F+}
uses overlay, overll, cverl2:
{$0 Overll}

{80 Overl2?}
begin
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OvrInit('overtest.ovr')};
ThuTucl ;
ThuTuc?; readln;

end,

Giai thich:

- Trong t¢p Overlest.pas sau cau I¢nh Uses ta khai bdo unit dau tién 1a Overlay.
DDin hudng bién dich {SO overlt} va {SO overl2} dé khai bdo cidc unit bi overlay.

- Ci ba ép déu dung din hudng bién dich {$O+. F+}.

- Cau lénh dau tién cua chuong trinh chinh phdi la lénh khoi dong trinh quan 1¥
Ovcﬂay:OvrInit('OverTest.ovr‘);

b) Cac Unit bi Overlay cé phan khdi tao

Khi cdc untt bi overlay cé phan khdi tao (& cuéi ¢6 phin Begin . . . End.) thi
Turbo Pascal luén luon thuc hién phan khai dau trude khi thie hién cau lénh dau tién
trong chuong trinh chinh, nghia la cac unit bt overlay s¢ thuc hién trude khi khéi dong
trinh quan 1y overlay (di€u nay vi pham nguyén tic cudi cling di néu).

Dé gidi quyét vian dé nay, ta lap thém mot unit thit ba 13 OvrStart (1én @p 12
OvrStart.pas va duge dich thanh OvrStart.tpu). Cau 1¢nh dau tién trong phin khdéi tao
unit nay chinh a 1o goi 161 thu tuc OvrInit(). Trong chuong trinh chinh bo 1énh goi thu
tuc Ovrlnit(). Trong cau I¢nh USES thuoc chuong trinh chinh, unit OvrStart phai khai
trude bat ky cdc unit bi overlay, diéu nay dam bao trinh quan by overlay s& duoc khdi
dong trude khi thue hién bat ky unit bi overlay nao.

» Tep Overlt.pas:

{30+ ,F+}

Unit Overll;
Interface
Procedure ThuTucl:

Implementation
var 3: string;
Procedure ThuTucl;
kegin writeln{s):;
end;
begin
s:= 'Cong hao xa hoi chu nghia Viet nam';
end.

o T¢p Overl2 pas:

{80+ ,F+}

Unit Overl?2;
Interface
Procedure ThuTuc?Z;

Implementation
var s: string;
Procedure ThuTucZ;
begin writeln{s);
end;
begin
s£:= 'Doc Lap tu do hanh phuc';
end.
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o T¢p OvrStart.pas:

{S0+ F+}
Unit OvrStart;
Interface
uses Overlay;

Implementation
baegin COvrInit{'OverTest.Ovr');
1f OvrResult=0vrNotFound then

begin writeln{'¥Khong tim thay tep OverTest.Ovr'):

halt:;

end;

end.
« T¢p chuong trinh chinh Overlest.pas:
{30+ ,F+1}
uses overlay, OvrStart, overll, overl2, crt;
{50 Overll}
{80 Overl2}
begin clrscr;
ThuTucl ;

ThuTuc?; readln:;
end.

- - - 7 o .

d) Cac ham va thu tuc mau trong Unit Overlay

E1¢ thang overlay cha Turbo Pascal ¢4 3 chuong trinh con dé khoi dong trinh
quan 1y overlay va dicu khien cdch dung bo nhd cha chuong trinh. Khi thuc hién
¢hiing, cic chuong trinh con nay dn dinh bién toan cuc OvrResult d¢ cho bi¢t ¢6 xiy
ra van dé i khong. Bién niy ¢6 thé nhan cdc hiing s6 sau:

Const  OvrOK = 0; khong ¢ [&1

OvrError = -1 ; 161 khong xdc dinly

OvrNotFound = -2 ; khong tim thay tép overlay
(vrNotMemory = -3 ; khong da bd nhé

OnvrlOError = -4 5 161 doc t1ép .OVR

OviNoEMSDriver = -3 5 ¢hua nap trinh dicu khicn EMS
OviNoEMSMenory = -6 ; khong du bo nhd EMS.

Mdi lin diing cdc chuong trinh con cta unit Overlay nén kiém tra gid tri ca bién
OvrResult dé bigt cd 16t gi khong.

« Thu tuc Ovrlnit(FileName: string). Thu tuc ndy khéi déong teinh quan 1y
overlav vit chuan bl cdc unit bi overlay can ding. FileName la tén 1&p overlay, thudng
{i 1én cha tép chuong trinh chinh véi dudr OVR. Thu tuc nay duge goi duy nhiat mot
lan va phai dugc goi trude bat ky unit bi overlay ndo.

« Thu tuc OvrinitEMS nap ¢p overlay viw ving nhé mo rong néu dit ving nhé
ma rong kha dung (gilip cho toc dé chay chuong trinh nhanh hon). Néu khong du, mdy
vian doc cic unit by overlay trén dia.

o Thu tue OvrSetBui(BufSize: longint) cip phdt BufSize byte cho viing dém
overlay. Khi dung thi tuc Ovrlnit(), trinh quan 1y overlay can lugng viing nhé nho nhit
d¢ thue hién cic tha tuc bi overlay, tht tue OvrSetBuf() nham ma rong viing nay. Vi du
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lénh OvrSetBuf(100000) d¢ danh 100.000 byie cho ving dém overlay. BufSize phai 16n
hon s6 byte cliia ving dém 16i thidu do may b& iri va nho hon MemAvail. Thu tuc
OvrSetBuf chi duge goi mét lan duy nhat khi xod vung Heap clia cdc bién cilp phdt
dong. f

. Ham OvrGetBu. longint. Ham tra vé kich thudc clia vimg dém overlay. Ta 6
thé diing gia tri nay lam chuin khi cdn tang kich thude vung dém bang OvrSetBuf().

« Thi tuc OvrClearBuf nhim xoi 1t ca cac unit bi overlay. Pidu niy dam bao
bat k¥ 1ot goi K¢ (i¢p nao dén mot tha tuc bi overlay déu yéu cdu doc dia. Thong
thuong khong bao gio cin xod ving dém overlay trir khi ta muon ding ving ithG nay
vao muc dich khic.

Bai tap

1. Lap mot unit ThuVienl.tpu gém ham fim wéc $6 chung 16n nhat, tim boi so
chung nho nhat cla hai s& nguyén, va thu tye sép xép mot mang so thye theo thir tu
tang hoac giam dan. Tiep theo dich t&p ThuVienl pas ra t¢p ThuVienl.tpu, ta duge
Upit ThuVien]. Ding unit ndy giai ba bai todn sau:

a) Cho s& nguyen n. Tim i1 ch céc phan 56 161 gidn dang 1/ ] véi l<=1, ] <= n.
Thudt toan : voi méi phan s61/] . néu udc 8 chung 160 nhit cla ivajlal thi phan 6
12 16 gian.

b) Nhap vao i ban phim mot mang so thuc gém n phan 1, sap x€p mang theo
thi ty gidm din.

¢) Tim USCLN va BSCNN clia n s6 nhap vao tit ban phim.

2. Lap mot unit ThuVien2.tpu c6 cdc th wc va ham sau:

. Thu tuc Tong{n. A, B. O): tinh mang C qua cac mang A va B theo cong thic
C[i} = Ali} + Blil.i=1....n.

_ Thit tuc Hicu(n, A, B, D): tinh mang D qua cic mang A va B theo cong thic
Dli} = Alil- Bl i=1.....n

_ Ham vo huéng VoHuong(n, A, B) tinh tich v& hudng clia hai véc o n chiéu A
va B.

- Ham tinh giai thisa cia mot s6 nguyén duong k GiaiThua(k)

Dung Unit ThuVien2.tpu dé giai hai bai todm:

a) Nhap tu ban phim hai véc t0 A vi Bdéu con phin tl, n ciing nhap i ban
phim. Tinh céc véc to C vi D, in hai véc to nay. Tinh va inra tich vo hudng cha hai vée
to AvaB.

b)TInhS=1+1/2!+l/3!+....+1/n!

3. Xay dung mot unii gém cdc ham tinh: di¢n tich hinh tam gi4c, di¢n tich hinh
thang, chu vi dudng tron, dién tich hinh 1ron, dién tich mat cdu, dién tich xung quanh
kh6i t dien déu, thé tich khoi 1 dién déu . . . Dich unit ndy ra tép ¢6 duei TPU. Dang
unit &€ tinh chu vi, dién tich, {hé tich cac hinh trén voi 50 li¢u nhap vito tir ban phim.



TS. BlUi Th& Tam 117 Gido trinh Turbo Pacal 7.0

Chuong 11
Unit DOS

1, Thiét 1ap cac tham s& cla hé diéu hanh DOS

« Ham DosVersion: word tra vé mot word bicu thi version cia DOS, byte thap
chtta phin nguyén, byte cao chia phdn lé sau dau chdm.
Chwong trinh Version.pas nham xem version citia DOS:
uses DOS;
var Ver: Word;
begin Ver := DosVarsion;

Writeln{'This is DOS version ', Lo(Ver), '.' ,Hi{(Ver}): readln:
end.

« Thil tuc SetCBreak(Break: boolean): dit trang thii cla viée kiém tra 16 hop
phim Ctl+C trong DOS. Néu trang thai la False, DOS chi kiém tra Ctrl+C trong khi vio
hay ra déi v&i man hinh, mdy in va cdc thi€t bi n6i ti¢p. Khi trang thdi 1a True, DOS
kiém tra Ctrl+C dé dimg chuong trinh méi khi ¢6 151 goi 1di1 hé théng.

« Thu tuc GetCBreak(Break: boolean): tra vé tinh trang cua viéc kiém tra
Cirl+C trong DOS.

Chuong trinh CtriC1.pas : thay déi trang thii clia viec kiém tra Crel+C.

uses crt,Dos;

const OffOn : array [Boolean] of String[3]=('OFF','ON'};
var <cb : Boolean;

begin clrscr; delay(1000}; GetCBreak{ch);

Writeln{'Kiem tra Ctrl+C la: ',CffCujcbhbll; cb := not(cb).
Writeln('Trang thai moi cua kirwu tra Ctrl+C la: ',0ffOn[cbl}:
SetCBreak {ck) ; readln;

end.

Chuong trinh CtrlC2.pas : chuong trinh ¢6 thé dimg khi an Ctrl+C.

usas crt,des;
var i,9: integer; OldBreak: booclean;
begin clrscr; GetCBreak{OldBreak); writeln(OldBreak) ;
CheckBreak:= False; SetCBreak (True):;
for i:=1 to 1000 do

begin write(i,' '): delay{l0); j:= DosVersion:; end;
SetCBreak {OldBreak) ;
end.

Giai thich. Trong Unit CRT c¢6 bién CheckBreak = True / False nham cho phép
dung 16 hop phim Ctrl+Break d¢ ngat hay khong ngat cac Iénh Write va Writeln khi
chuong trinh dang chay (chuong trinh di dich ra dudi EXE). Chuorng trinh trén nging
chay néu ta dn Ctrl+C vi ¢6 sy kiém tra Ctrl+C khi ¢6 101 goi ham DosVersion. Néu
trong dong thit 4 SetCBreak(True) thay la SetCBreak(False) thi ta khong thé dimg
chuong trinh bang Ctrl+C duoc.
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Moi trudng cua DOS 1 mot ving gém cdc bien ky tuw ASCIE ¢6 dang Var =
Value. Cic bién moi trudng chuan nhu Comspec chi dinh duong dan 41 tép
Command.com, bié¢n Prompt thiét lap diu nhdc cia DOS, cie bien moi truong khic ta
¢6 the lap bang 1¢nh SET. Vi du dé tao bich moi truong c6 tén TMP v gin tén 6 dia
trong RAM 1a E cho né thi ta diing lenh Set TMP = EA tryc ticp sau dau nhac ciu
DOS hay trong tép Autoexec.bat.

« Ham EnvCount: integer tra vé s luong xau chita trong moi truong DOS.
Mbi xau moi trudmg ¢ dang Var = Value. C6 thé kidm tra cie xau véi ham BEnvStr,

« Ham EnvStr(Index: integer) : string tra vé mot xau moi trudng nhit dinh tir
moi truong DOS. Mot xau do EnvSur tra vé ¢ dang Var = Value. Chi s6 cua xau diu
tién la 1. Néu chi s6 khong niam trong [1..EnvCount] thi ham tra vé xau rong.

« Ham GetEnv(EnvVar: string): string tra vé gia tri cua mét bien moi trudng
nhdt dinh. Tén bién ¢6 the viél chit hoa hay chir thuong nhung khong duoc ¢ didu bang
(=). Neu bien moi trutmg khong ¢6 thi ham tra vé xdu réng.

Chuong trinh BienHT.pas: xem cdc bién hé thong.

uses crt,Dos;
var i,n: Integer;

begin clrscr; n:= EnvCount; writeln{'Sc bien he thong = ',n);
for i :=1 to n do

begin Writeln(EnvStr(i)); if i med 10 = 0 then readln; end;
writeln; writeln({'Bien Comspec = ' GetEnv {'COMSPEC')) ;

writeln{'Bien Path = ',GetEnv('PATH'});
writeln('Bien Prompt = ' GetEnv ("prompt'}) ;
readln; end.

2. Lam viéc vdi ngay thang va théi gian
» Thu tuc GetDate(var Year, Month, Day., DuvOfWeek: word) tri v mot Lip
xdc dinh ngay hi¢n tai luu trong h¢ théng. Pham vi ciia cdc gid tj tra vé Ia Year

1980..2099, Month 1..12, Day 1..31, DayOfWeek 0.6 (ei4 tri O twong tng vai chu
nhit).

» Thi tuc SetDate(Ycar. Month. Day: word) dat lai ngay hién tai trong he
théng. Pham vi gid tri cia cdc bién nhu trong thi tuc GetDate.

Chuong trinh Ngay.pas: 1dy ngay trong hé théng va thay déi.

uses Dos,crt;
const days : array [0,.6)] of String[9] =
{'Chu nhat','Thu hai', 'Thu ba', 'Thu tu','Thu nam', 'Thu sau', 'Thu bay'};
var vy, m, d, dow, CK : Word;
begin clrsecr; GetDate(y,m,d,dow);
Writeln('Hoem nay la ‘',days[dow],’', A0, m 0,/ i)
write('Co dat lai ngay khong (1/0) ? *); readln(CK) :
if CK=1 then

begin write('- Vao ngay : '); readln{d}

write('- Vao thang : *); readln(m);

write('- Vao nam : '); readln{y): SetDate{y,m,d) ;
end;

end,
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« Thi tuc GetTime(Hour, Minute, Second. Sec100: word) tra vé tap hop xic
dinh thoi gian hién tai ey trong bé théng. Pham vi cde gid tri trd v¢ 1a Hour 0..23,
Minute 0..59, Sec 100 (phan tram cua giay) 0..99.

+ Thu tuc dat SetTime(Hour, Minute, Second, Sec100: word) dat gitr hién tai
cho heé thong. Pham vi hop 1€ cba cdc tham sé nhu trong thu tuc GetTime.

Chwrong trinh TheiGian.pas 1y thoi gian trong h¢ théng va thay doi.
uses Dos;

var ck, h, m, s, hund: Word:
function LeadingZero(w: Word): String;

var & ! String;

begin Str(w:0,s8); if Length{s)= 1 then s:= "0'+s;
LeadingZere := s;

end;

begin GetTime(h,m,s hund);

Writeln('Bay gic la ', LeadingZero(h),':',

LeadingZero(m) , ":',LeadingZerc(s},'."',LeadingZero (hund));
write('Co sua thoi gian khong 1/0 ? '); readln(ck);:

if ck=1 then

begin write('- Vao gic : '}; readln{h};
write('- Vac phut : '}:; readln{m};
write('- Vaoc giay '@ '}; readln(s); SetTime(h,m,s,0};
end;
end.

Chuong trinh RunTime.pas: tinh théi gian chay mét chuong trinh.

uses DOS;
var i,h,m,s,ms: word; t: real;
begin GetTime(h,m,s,ms); t:= (h*60 + m}* 60 + s + ms/100;
for i:=1 to 10000 do write(random:13:5," '} readln;
GetTime (h,m,s,ms); t:= (h*60 + m)* 60 + s + ms/100 - t;
ms:= Trunc({l00 * Frac(t)); h:= Trunc(t) div 3600;
m:= Trunc{t-3600*h) div 60; s:= Trunc{t-3600*h) mod 60;
writeln{'Thoi gian tinh teoan la : ',

h:1,' gio ',m:2,' phut ",s:2,'."',ms:2,"' giay'}:
readln; end.

Hé diéu hanh luu trit ngdy va gid ma tép co sia déi méi nhat, Unit DOS cho phép
xem va thay doi thong tin ndy. D¢ ti¢t kiém dia, DOS md hod ngay gio thanh hai gid tri
16 bit, v¢ sau unit DOS dén lai thanh gia tri longint ¢é 32 bit (dang nén). Unit DOS
dinh nghia ki€u di li¢u DateTime nhu sau

DateTime = Record Year, Month, Day, Hour, Min, Sec : word ; End;

Pham vi gid tri ctia cdc trudng nhu trong hai tha tye GetDate va GetTime.

« Thu tuc GetFTime(var F; var Time: longint) tra vé ngay thing ghi lan cudi
cing cha tép. F 12 mot bién tép da duge gan va mé. Thai gian duge tra vé trong Time
cdn phai giai nén bang UnpackTime.

» Thu tuc UnPackTime(Time: longint; var T: DatcTime) chuyén déi thoi gian
& dang nén 32 bit chira trong Time sang thdi gian ¢ dang ban ghi DateTime.
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« Thu tue PackTime(var T: DateTime; var Time: longint) nén thoi gian ¢ dang
ban ghi DateTime sang dang Longint.

« Thi tuc SetFTime(var F; Time: longint) dat lai ngdy va gio (dd nén} cho ©p.
F can phai duoc gan va dd mo.
Chuong trinh FileTime.pas : xem thoi gian tao tép va dat lai.

uses dos;
var ck: integer; ftime: LonglInt:; dt,newDT: DateTime;
£f: file; fname: string[30];

begin write('Vao ten tep @ '}; readln{fname) ; assign(f,fname) ;
{8I-} Reset(f); {$I+}
if IOResult <> 0 then Halt; GetFTime (f,ftime); UnPackTime{ftime,dt};
with dt deo

begin writeln(day:1,'-',month,’'-',year:1);

writeln(hour:1,':',min, ":",sec:l);

end;
write('Cc dat lai thoi gian cho tep khong 1/0 ? '} ; readln(ck);
if ck=1 then

begin

with newDT do

begin write{'- Ngay : '): readln{day):
write('- Thang : '); readln{month};
write('- Nam : '); readln{year); write{'- Gio : 'y ; readln(hour});
write{'- Phut : '}; readln{min}; write{'- Giay : 'Y ; readln{sec)

end;

PackTime (newDT,ftime) ; SetFTime (f,ftime); cleose(f);

end;

end.

3. Xem kha niang cua dia

« Ham DiskFree(Drive: byie): longint 1ra vé so byle con trong irén 6 dia chi
dinh. Drive = 0 dé chi 6 dia dang lim viec. 1 a6 dia A, 212 6 dia B. 3 1a 6 C. Gid tr]
tra vé 1a -1 néu s6 chi 6 dia la khong hop 1¢.

« Ham DiskSize(Drive: byte): longint tra v¢ ¢& cla dia tinh theo byte. Cdc gia
iri cua Drive nhu trong ham DiskFree. Néu s6 cila dia khong hop 1¢ ham ciing tra V¢
giad tri -1.

Chuong trinh Disk.pas: xem ¢ dia, phan con trong, phan da sir dung.
uses Dos;
var sl,s2: longint; d: byte;
begin writeln{'Quy ucc: 0 - o dia ngam dinh, '+

"1 -~g A, 2 -0B, 3-o0¢C"};
write('Vao ten o dia: '); readln(d):
sl:= DiskSize(d) div 1024; s2:= DiskFree(d) div 1024;

Writeln{('Do lon dia : ',sl,' Kbyte'):
Writeln{'Con trong : ',s2, ' Kbyte'}:
Writeln{'Da dung : ',sl-s2, ' Kbyte'):

readln; and.
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4. Lam viéc véi thu muc va tép

« Bién DosError: integer ding trong nhiéu thudng trinh cta unit DOS dé chita
cdc 16i. Cdc ma cia bién DosError: O - khong ¢4 181, 2 - khong tim thay tép, 3 - khong
tim thay dudng dan, 5 - khong thé truy nhap dugc, 6 - con trd 1€p khong hop 18, 8 -
khong di bo nhé, 10 - moi trudmg khong hop 1€, 11 - dang thic khong hop 1€, 13 -
khong con 1€p nao nita.

« Cac hdng s6 thudc tinh tép. Thudc tinh tép luu trong mét byte, tuy theo céc

bit tir 0 dén 5 nhan gia tri 0 hay 1 ma ta biét duge thude tinh cia tép. Bang dudi cho
cdc hang s6 vé thudc tinh tép:

CONST
ReadOnly =$%01 ; bit 0, tép chi dé doc
Hidden =$02; bit 1, tép an
SvsFile =803 bit 2, tép hé thong
VolumlID =508 ; bit 3, nhin dia
Directory =$10: bit 4, thu myc con
Archive =5%20,; bit 5, thudc tinh luu trit
AnyFile =$3F; bit 0-5, tong tat ca cde thudc tinh trén

Ta ¢6 thé cong cédc thude tinh trén d€ duge thudce tinh mong muon cho 1€p.
« Kiéu dir liéu DirStr, NameStr, ExtStr duge dinh nghia:
TYPE ComStr = string{127]: cho mot dong 1¢nh
PathStr = string[79]: tén tép day du
DirStr = string[67];  cho dudng dan trén dia
NameStr = string|8]; c¢ai gilt tén tép
ExtStr = string[3]; cdt git phan m& rong tn t€p
« Ki¢u dix liéu SearchRec dung trong cde tha tuc FindFirst v FindNext:
TYPE SearchRee = Record
Fill : aray[1..21] of byie : truang hé thong

Aur: byie; trudng thudc tinh
Time : Longint: ghi thii gian & dang nén
Size : longint: do 16n cua tép
Name : string{12]: tén t¢p
End:

« Thu tuc FindFirst(Path: string; Attr: word; var St SearchRec): tim trong thu
muc d3 chi dinh Path hogc trong thu muc hién hanh tép dau tien phu hop vdi tén i¢p va
tap cdc thuac tinh di chi dinh trong Attr. Cde hang s6 Atir va kiéu SearchRec da cho ¢
trén. Néu tim thiy DosErrot cho gid tri 0.

« Thi tue FindNext(var S: ScarchRec): tim tép ti€p theo phit hop véi tén va
thuoc tinh di chi dinh trong 18i goi FindFirst trudc. Néu tim thay ham DosError cho
gid tri 0.

Khi dich chuong trinh LietKe.pas sau ra tép LictKe.exe va chay, nd s¢ hét ke
cac tép *.pas trong thu muc C: \tp7\bin.

uses crt,Dos;
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var DirInfo: SearchRec; i: integer;
begin clrscr; i:=1; delay{1000):
FindFirst ('e:\tp7\bin\*.pas', Archive, DirlInfo)};
while DosError = O do
begin Writeln(DirInfo.Name,' ',DirInfo.size); inec{i}:

if i mod 10 = Q0 then readln; FindNext(DirInfo):
end;
readln; end.

« Ham FExpand(Path: PathStr): PathStr mé rong tén tép (hoac mot phan dudng
dan vt 1én 1¢p) trong Path thanh én day d viét hoa bao gém: tén 6 dia, gach chéo
nguoc, dudng dan 16i thu muc chia tép, tén ép, Gid st thu mue hi¢n hanh la CNXTEST.
bang sau giai thich cich dung ham:

Tham s6 Path Gia tri tra vé
test.txt! "C:\TEST\TEST. TXT"
"\LEX\our.txt' tC:\LEX\CUR. TXT'
|\| IC:\I

'SUBDIR' 1C:\TEST\SUBDIR\ '
12 \LEX\our. txt' 1A \LEX\OUR, TXT"

« Thu tuc FSplit(F: PathStr: var Dir: DirStr; var Name: NameStr: var Ext:
ExtStr): tich duding dan cling tén tép trong F thanh 3 phan: dudng dan, phan tén chinh
cua tép, phin mé rong. Bang sau giai thich cich ding thu tue:

Tham so F Dir Name FExt
'C:\DOS\SYS . COM 'CA\DOSY’ 18YS" " COM!
"BILL.EXE" T '"BILL' ' EXE "
' GAMES\DIGGER" 'GAMES\ ' "DIGGER' '
'GAMENDIGGERN ' ' GAMEN\DIGGER\ ' Ve "
'A:FILE.COM!' A 'FILE' ' COM!

Chuong trinh FSplit.pas liét ké tdt ¢i cdc tép trong thy myc hi¢n hanh cung vai
thoi glan tao ép.

uses dos,crt;
var s: string; DS: DirStr; FN: NameStr; EN: axtStr;
SR: SearchRec; DT: DateTime;

function PadRight{s: string; L: word): string:
begin if Length(s) > L then s[0]:= chr(L}:

while Length{s} < L do s:=s+' '; PadRight:= s;
end;

BECIN clrscr; FindFirst{'*.*', ,AnyFile, SR}
while DosError=0 do
begin with SR do
begin UnPackTime (Time,DT) ;
with DT do
begin
s:= FExpand{Name} ;FSplit (5,D8,FN,EN};
writeln (PadRight (DS,15}),' " ,PadRight(FN,9),' ',
PadRight{EN,5) ,' ',Size:7,' ',Day:2,'-',Month:2,
'—-' Year:4,' ',Hour:2, ':' Min:2,':",Sec:2);
end ;
end;
FindNext (SR} ;



TS, Bui Thé Tam 123 Giao trinh Turbo Pacal 7.0

end;
readln; END.

» Ham FSearch(Path: PathStr: DirList: string) @ PathStr tim kiém Mot ep chi
dinh bot Path trong danh sich cdc thu muc DirList. Cdc thu muc trong DicList can phaj
tach nhau bdi ddu chim phay. Lai goi him FScarch ¢6 thé ¢6 dang sau:

S:= F8earch('MyFile.doc', "C:\;C:\VANBAN ;A:\") ;
§:= FSearch('VIDU.PAS',''); Um trong thu muc hién hanh.

Chuong trinh FSearch.pas : tim 1ep Turbo.exe trong cdc thu muc lict k¢ o 1énh
PATH (thugc tép Autoexec.bat) va tra v¢ dudng dan diy du.

uses Dos;

var S: PathStr;

begin 8§ := FSearch ('TURBO.EXE', GetEnv ('PATH')) ;

1f S = "' then Writeln('TURBQ.EXE not found')
else Writeln{'Found as ',FExpand(S));

readln; ;end.

« Thu tuc GetFAttr(var F; var Attr: word) cho thuac tinh ciia tep. F la bién t¢p
(¢6 kicu, khong Kiéu hay tép vin ban) mi da duoc gdn nhung chua mé.

Xac dinh thuge tinh cta tép dua vao theo tham so dong lénh. Gia st 1ép chuong
trinh la LayTT.pas, da dich ra t¢p LayTT.exe, mudn xem thudc tinh cia 1ép Vidu.pas

tadung lénh: LayTT Vidu.pas

uses Dos;
var F: file; Attr: Word;
begin { Ldy tén tép tir dong lénh 3
Assign(F, ParamStr(l)); GetFAttr(F, Attr); Writeln{ParamStr(l));
1f DosError <> 0 then Writeln{'DOS error code = ', DosError} else
begin Write{'Attribute = ', Attr);

if Attr and ReadOnly <> 0 then Writeln('Read only file'};

+f Attr and Hidden <> 0 then Writeln('Hidden filet*) ;

1f Attr and SysFile <> 0 then Writeln('System file');

if Attr and VelumeID <> 0 then Writeln{'Volume Dy ;

1f Attr and Directory <> 0 then Writeln('Directory name');

if Attr and Archive <> 0 then Writeln{'Archive (normal file) ')
end;
end.

Giai thich. Ham ParamSurfindex: word) : siring trd vé tham so thir Index t
dong I¢nh, hoac tra v¢ mot xau roéng néu Index 1dn hon ParaCount (hiim cho s6 lugng
lhdm s0 trong dong lénh can chuyén cho chuong trinh). ParamStr{0) wra v¢ dudnge dan
vt tén t¢p cua chuong trinh dang Lhd\' (vi du C: \BP\MyProg.exe).

» Thu tuc SetFAttr(var F. Auttr: word) d:n thuoc tinh cho tép. Ldi théng bdo
trong bién DosError. Cdc ma {61 cho phép 1a 3 vit 5, tép F cin khong md.

Chuong trinh DatTt.pas: dat thude tinh cho t¢p mi tén pd vao tir ban phim.

uses Dos,
var F: file; tf: string{30];
begin write('Vao ten tep : '}; readln(tf): Assign(F, tf) ;

SetFAttr (F, ReadOnly+ Hidden+ Archive); Readln;
and,
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5. Sir dung ngat trong Turbo Pascal
a) Cac thanh ghi cua 8086

Céc b6 vi xUr 1Y npdy nay so véi th€ heé ban du da phat {Mén rat phiéu, nhung vé
nguyén tic van dya trén co 30 clia bo vi xUi 1y 8086. Cdc thanh ghi trong CPU ciia 8086
¢6 chiéu dai 16 bit (danh so t 0. 1, .. ., 15) va dugce gdn tén. Tuy theo cong dung
ngudi ta chia thanh cc nhom sau:

- Céc thanh ghi da dung AX (accumulator), BX (base), CX (count), DX (data)
ding dé chita két qua hién thoi. Ching ¢d thé ding nhu mot thanh ghi 16 bit hoac hai
thanh ghi 8 bit. Vidu AX 12 16 bit, AL 12 8 bit thap cia AX, AH 1a 8 bit cao cua AX.
Trir 4 thanh ghi da dung, céc thanh ghi con lai déu ding 16 bit.

- Céc thanh ghi doan CS (code segment), DS (data segment), SS (stack segment),
ES (extra scgment) tuu dia chi doan.

- Céc thanh ghi offset IP (instruction pointer), SP (stack pointer). BP (base
pointer), Sl (source index), DI (destination index): dung ket hop véi céc thanh ghi doan
dé dinh vi bd nhg. Thanh ghi IP chia dia chi 1énh dang thuc hién .

- Thanh ghi c& FLAGS: chita 9 ¢6 (m&i c&f chiém 1 bit), ding dé xdc dinh trang
thai chia bo vi xtr 1y, Céc cd lién quan 161 Turbo Pascal: c& nhé CF {(carry flag, bit )
thiét lap (bang 1) khi ¢6 nhd trong phép tinh. ¢ chan 18 PE (parity, bit 2) thi€t lap khi
56 1a chin, c& phu AF (auxiliary, bit 4). c& zero 7F (zero. bit 6) thiét lap khi két qua
tinh bing 0, cd dau SF (sign. bit 7) thiet lap khi két quéd tinh la am. ¢ tran OF
(overflow, bit 11) thiét lap khi bi tran $0. :

Trong Unit DOS dinh nghia sin cdc kiéu dit liéu va hiing s6 lién quan (6l cdc
thanh ghi.

« Kiéu Registers ding dé truy nhap cic thanh ghi, ding wrong céc thi tuc INTR,
MsDaos.

Type Registers = Record
case integer of
0: {AX,BK,CX,DX,BP,SI,DI,DS,ES,Flags: word) ;
1: (AL,AH,BL,BH,CL,CH,DL,DH: byte};
End; '
o C4c hang ¢0 hiéu:

CONST Carry = 50001 FParity = $0004; FAuxiliary = $0010;
Fzero = 50040; FSign = $0080; roverflow = $0800;

b) Cac khai niém vé ngat

Ngit 1a kha nang dimg chuong wrinh chinh dang chay dé thuc hi¢n mot chuong
trinh con khdc goi 1a chuong trinh con ngat. Cac chuong trinh con ngat cla h¢ thong
dugc ROM BIOS hosc DOS cai dat san trong bo nhd ma dia chi Segment va Offset cha
timg chuong trinh dugc quan 1y bing céch ghi vdo viing nhd 4 byte (dia chi offset dat
trong 2 byte thap, dia chi segment dat trong 2 byte cao) goi la véc tg ngit. Moi véc to
ngat 13 mot con trd xa (far pointer) 4 byte tro dén doan chuong trinh ngat.

Cic vector ngat chia dia chi cia cdc chuong trinh ngit dugc bé tri lién ti¢p nhau

trong bo nhé tao thanh mot bang goi 1a bang vector ngat. Bang vector ngat ¢6 256
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vector thanh phdn dugc dénh s6 theo thif y tir O dén 255 (hay $00 dén SFF) ¢6 do lon
256 x 4 byte = 1024 byte va duge dat trong bo nhd bat diu tir dia chi 0000:0000h dén
0000:03FFh (phdn thap nhit cla dia chi vat 19). S6 thit ty cua ngat dugc 201 tuong (ng
vdi 56 thit tu cda cac phan 1 trong Bang vector ngat, do dé vi tri cha ngat s6 0 dat o
phan tir s6 0 clia Bang vector ngat, tifc 1a cac 6 nhd tir 0 dén 3h. Nhu vay 4 byte tiép
theo chita dia chi cia ngét 1, . . ., dia chi cia ngit cudi cing 255 chia trong cic 6 nho
1 3FCh dén 3FFh. Khi biét mot s6 hiéu ngit, ¢ tinh vi trf 6 nhd ma tai d6 tuu triv vi tri
bit diu clia mot ngit ta chi cn ldy s6 hiéu ngat d6 nhan vai 4.

C6 hai loai ngit: ngat cimg va ngit mém. Mac dit ¢d ciu tric wong 1w va cing
chia nhau bang vector ngit, chiing ¢é cdc khidc nhau co ban.

Ngat mém la mot ngit tif trong chuong trinh, né duce goi bang mot chi thi INT
trong ngon ngit Assembler hay thu tue INTR clia Turbo Pascal. Cé thé xem ngit mém
nhu mot chuong irinh con.

C4c ngat cing duoe kich hoat khong phai tir irong chuong trinh ma do tr cdc
1hiét bi phdn ctng cua méy tinh. C6 hai loai ngat cimng:

- Ngét citng bén trong: ngat nay tac dong khi trong chuong trinh gap mot su Kién
nao d6 ma méy tinh khong thé thuc hién dugc nhu chia cho mot s& khong (ngat 56 0).

- Ngit ciing bén ngodi: ngat nay tdc dong do cdc thiet bi ngoai vi clia may tinh.
V{ du khi ta bdm mot phim thi ban phim gay nén mot ngat. Cdc ngit nay dinh hudng
theo su kién: phim bi 4n, viéc doc dia ket thic, mdy in in Xong mot ky wr. .. Sau khi
chuong trinh ngit ket thic, chuong trinh chinh duge thuc hién tiép.

¢) Cac thd tuc Intr va MsDos dé goi ngat

Mot chuong trinh ngit ¢6 thé cé niiéu chifc nang ri¢ng, mébi chic nang dugc dat
tén 1a mol s nguyeén (goi 1a s8 hi¢u ngit). Mot chic nang cia ngit khi thuc hién s&
yéu cdu nhan mot s6 dir liéu tir cdc thanh ghi, sau khi thuc hién xong ngat két qua ciling
duoc 1y ra tir cdc thanh ghi. Nhu vady mot chic nang clta ngat chinh 1a mét chuong
trinh con nhung né khong ¢6 tham s6 nhu trong Pascal. Nhi¢m vy cua timg chiic nang,
dit lieu yéu cdu cung cap va dit lieu trd ve duge hudng dan cu thé trong céc tai li¢u chi
dan k¥ thult cua mdy tinh.

Unit DOS cung cp hai thi tuc dé goi ngat:

« Thu tuc Intr(IntNo: byte; var Regs: Registers) thuc hign ngit mém IntNo (c6
gid tri tir O dén 255). Dir liéu dua vao va ket qua ldy ra déu & wrong bign Regs ¢ kiéu
Registers.

« Thi tuc MsDos(var Regs: Registers) goi ngat thir $21 (goi cic chuong trinh
clia he diéu hanh DOS). Loi goi MsDos{Regs) trong duong voi 10t goi Intr($21,Regs).

Pé goi ngit ching ta thuc hién cic budc sau:

- Khai bdo bién Regs kiéu Registers;

- Thiét lap gid tri cdc thanh ghi thong qua céc trudng cua bicn Regs: gdn s4 hiéu
chitc ning cho trudng AH cha bi¢n Regs. gdn s0 hi¢u phu néu cé cho truong AL cua
bien Regs, gén cac dif liéu theo yéu cau cia chic nang vao cdc trudong cua bién Regs
theo quy dinh:

- Goi ngit bang thi tuc Intr(IntNo, Regs) hay MsDos(Regs):

- Nhan két qua tir cdc trudng cua Regs.
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Chuong trinh Intr.pas minh hoa cich ding tha tuc Intr d€ 1ay ngav he thong, st
dung chie ning $2A cia ngat S21. DO licu vao: AH = $2A. Két qua fay rar CX chita
nant. DH chida thang. DL chia ngay.

uses Crt,Dos;

var date, year, month, day: string; regs: Registers;

begin clrscr: regs.ah := $2a; with regs do intr($21,regs);

with regs do begin str(cx,year); str(dh,month); str{dl,day) end;
date := month+'/'+day+'/'+year;

writeln{'Today''s date is ', date); readln:

end.

Chuong trinli MsDos.pas ding thu tue MsBos 1y ngay he thong.

uses crt,Dos;

var date, year, month, day: string: regs: Registers;

begin clrscr; regs.ah := $%2a; with regs do msdos(regs);

with regs do begin str{cx ,year): str{dh ,month}; str{dl,day} end;
date := month+'/"+day+'/'+year;

writeln('Today''s date is ', date); readln;

end.

Chuong trinh GetChar.pas: doc ky tu tir min hinh tai vi tef con tro. Dung chice
nang $08 cia ngat $10. D lieu vio: dat AH=S08. BH chita trang méan hinh. K¢t qua:
AL chita ma ASCII cia kv wr can doc. Chuong trinh sau in chit Pascal theo hang
ngang, sau doé doc timg Ky tu va in chiing theo hang doc.

Uses Crt, Dos;
Var i: Byte; Ch: Char:
Function GetScrChar: Char;
Var Regs: Registers:
Begin With Regs do
Begin AH := $08; BH := 0; Intr($10,Regs)} ;GetScrChar := Chr{(alL}; End;
End;

Begin ClrScr; Writeln({'Pascal');

For 1:=1 to Length{'Pascal'} do
Begin GotoXY (1,1}, Ch := GetScrChar; GoteXY{10,1); Write(Ch);
End; Readln;

E

Chuong trinh SetCurs.pas: dit fai kich thude con tro. Dung chitc nang SO1 cla
neat $10. Dif licw vao: AH=801, CH= Top (gia tri ddng quét irén) . Cl.= Bottom (gid trj
dong quét dudi), néu CH=S$20 (bit tlur 3 bang 1) thi con tro bién mat. Con rd gém cic
dong nam ngang duoc danh s6 tie 0 dén 13,

Uses Crt, Dos;

Procedure SetCursor{Top,Bottom: Word) ;

Var Regs: Regilsters:

Begin Regs.AH := 301; Regs.CH := Top;
Regs.CL := Bottom; Intr({310,Regs);

End;

Begin Clrscr; Writeln('Giau con treo 1'}; SetCursor(820,320); Readln;
Writeln{'Con tro lon ''); SetCursor(0,13); Readln:

Writeln{'Con tro nho ''}; SetCursor(l2,13); Readln;

End.
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6. Thuc hién Iénh DOS tir trong Pascal

« Dan hudéng bién dich { $M StackSize, HeapMin, HeapMax } quy dinh cic
tham s6 phan chia bo nhé cho Ung dung hay thu vién. StackSize Ta mot 80 nguyén niam
aitfa 1024 dén 65520 xdc dinh kich thude cua ngan xép (gid tri ngam dinh 1o 16384
bvte). HeapMin (HeapMax) xdc dinh do lon cuc tiu (cye dai) cua vung Heap.
HeapMin nam trong khoang it 0 dén 655360, HeapMux nim trong kheang tu
HeapMin dén 635360.

« Ham DosExitCode: word cho ma tro vé tir DOS khi thue hién mot cong vice
thuoc moi trudng DOS trong long mot chuong trinh Pascal. Ma O - cham dd binh
thuomg. mi 1 - cham dit do an Ctel+C. 2 - cham dit do 161 thi¢t bi. 3 - chim dit do thu
luc Keep.

« Thu tuc SwapVectors: ding trudc v sau khi goi thi tue Fxee nham bao
ddm su toan ven cua bang vector npat.

« Thu tuc Exec(Path. CmdLine: string) thuc hi¢n chuong trinh ghi trong Path
vai tham s& dong lénh 13 CmdLine. Loi tra vé trong bi¢n DosError. Khi dich chuong
trinh dung Exec 1a hiy giam ¢& HeapMax. néu khong ¢6 the xay ra khong du bo nhd.
Néu chuong trinh khong dung bién cip phat dong hay giam HeapMax xuong bang 0.

Chuong trinh Execl.pas cho phép chay mot Iénh DOS (ké ca chay mot chuong
trinh ¢6 tham s6 dong 1¢énh).

{SM $4000,0,0 } | 16K stack, no heap |

uses Dos;

var ProgramName, Cmdline: string;

begin Write('Program to Exec (full path): '}: Readln {ProgramName} ;

Write('Command line te pass to ',ProgramName, ': ')/ Readln {CmdLine) ;
Writeln{'Abocut to Exec...'});

SwapVectors; Exec{ProgramName, CmdLine): SwapVectors;
WriteLn('...back from Exec');

if DosBError <> 0 then WritelLn{'Dos errxor #', DosError)

else

WritelLn{'Exec successful.',k 'Child process exit code = ' DosExitCede):
readln; end.

Chang han mudén thuc hi¢n 1énh DOS

c:\>c:\pctex\ne.com c:\pctex\baccao,. tex
la can nhip hai xiu kv 1! ‘c: \petex\ne. com’ VA 'e:\pctex\baoccao.tex'

Mudn thue hién l¢nh DOS c:\>copy bel.txt+be2. txt baccao. txt . la cin
nhap hai xau k¥ ty '¢:\command.con' Vi '/c copy bel. txt+bc2. txt baocao. txt'

Chuong trinh Exec2.pas cho phép thuc hién chuong trinh Command.com. Ching
han khi muén thue hi¢n l¢enh dir +.prg cua DOS ta chi can nhap vao xau ky tif 'dir
*.prg’

{8M 8152,0,0}

uses Dos;

var Command: string{79];

begin Write('Enter DOS command: '}; Readln{(Command)

if Command <> '' then Command := '/C ' + Command; SwapVectors;
Exec{GetEnv { 'COMSPEC'), Command); SwapVectors;
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if DosError <> 0 then Writeln{'Could not execute COMMAND.COM'}
readln; end.

7. Lap trinh thudng tru

Chueng trinh thudng tri (terminate and stay resident) 1a mot chuong trinh sau
khi cai dat nd nam thudmg trd trong bd nhé RAM, sau dé no ¢o the dugc kich hoat
bang mot phim ndéng. Mot s6 chuong trinh dién hinh loai nay la Norton Commander,
céc chuong trinh canh phong virus. Ta hay xét mot s6 cong cu dé lap trinh thutng tri.

« Ci phap khai bao mdt thu tuc ngat:
Procedure IntProc(Flags, Cs, IP, AX, BX, CX, DX, sI, DI, DS, ES, BP:
word) ; interrup;

Céc thanh ghi xem nhu cic gia tham s6, ta ¢6 thé ding va sita d6i ching trong than
cua thi tuc ngat. Thu tue ngat s€ duge thue hién khi ¢6 mét i goi ngit twong mg.

o Thu tuc GetIntVec(IntNo: byte: var Vector: pointer) tra vé dia chi duge luu
trong vector ngit IntNo. Tham s6 IntNo chi s8 hiéu vector ngat (0..255). va dia chi
duge tra vé trong Vector.

« Thu tuc SetIntVec(IntNo: byte: Vector: pointer) dat vector ngat IntNo theo
dia chi di dinh Vector. IntNo 1 s6 hiéu vector ngit (0..255), Vector chi dia chi. Sau
1énh nay, méi khi goi ngat IntNo thi chuong trinh bit dau & dia chi Vector sé chdy thay
vi chay chuemg trinh c6 sdn cba hé diéu hanh. Truée khi khai thd tuc ngat cén ¢6 khai
bdo {$F+} va khi két thic thi tuc ngat phai cé khai bdo {SF-}.

Vector thung duge xay dung véi todn tir @ dé sinh ra mot dia chi cha thh tuc
ngdt Gia st Int1BSave 1a bién ki€u Pointer va Int1BHandler la tén cia mét thu tyc
ngat. day lénh sau day s& cai dat ngat $1B méi va sau d6 khoi phuc lai ngat cii:

GetIntVec ($1B, IntlBSave);

SetIntVec($1B, @IntlBHandler);
SetIntVec ($51B, IntlBSave);

« Thi tuc Keep(exitCode: Word) két thiic chuong trinh va giit né thudng trd
trong b nhd. ExitCode 1a trang thdi trd vé, mi ket thic cta trang thdi trd vé ludn bing
khong.

« Mang Port va PortW dugc dinh nghia sén trong Turbo Pascal d€ truy xuét
cdc céng dir licu. Ca hai déu 12 mang mot chicu, mdi phdl’l tit biéu thi mét cong dir licu
ma dia chi cua (.ong tuong (ng véi chi s& clia né. Kiéu cua chi s la Imeger hay Word.

Céc thanh phan clia mang Port ¢d kiéu byte, cdc thinh phin clia mang PortW ¢6 ki¢u
Word.

« Ba mang Mem, MemL va MemW duoc Turbo Pascal dinh nghia sin diing
dé truy nhap truc tiép bo nhd. M4i thanh phén ciia Mem la byte. mdi thanh phan coa
MemW la Word, méi thanh phan ciia MemL la Longint. Chi s6 cia cdc mang dung cu
phap dac biét: ding dia chi segment va offset cach nhau boi ddu hai cham. Vi du ldy
byte & dia chi B800:0000 ta ding MEM[$B800:0000].

« Ngit ban phim INT 9. Khi mot phim duoc an, ngat 9 duge goi va sinh ra
mot ma quét (scancode). Mi quét duge nhan tu cong $60 cia ban phim. ROM BIOS
doc cdc ma quét vi ddi thanh tri ASCIL, sau d6 chuyen tri ndy vao viing dém ban phim.
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Viée doc mot phim thue chit 1a t vong dem nay. ROM BIOS con duy tri mét byte
trang that ban phim cho bict cic phim chidc nang ¢o dugc dn hay khong. Byte trang
thii ban phim duoc dinh vi ¢ dia chi 0000:0417h vi gom & bit, mdi bit déng vai trd nhu
12 mot c& higu bdo cho hé thong bigt phiim chic nang nao duoc an.

Chuong tiinh thutmg trd Resident.pas lam nhi¢m vu: mot khi mot phim duoc
nhan thi chuong trinh dage kich hoat vi phiit lén mot am thanh (nét Sol véi trudng do
& 17100 gray).

{sM $800,0,0 } { 2K stack. no heap |

{ 'This program causes a click cach timie akey s pressed.

usas Crt, Dos;

var EKbdIntVec @ Procedure;

{SF+}

procedure Keyclick, interrupt:

begin if Port[$60] < $B0 then { Only click when kev s pressed

begin Sound(392); Delay{l0); Nosound: end;

inline ($9C),; { PUSHF -- Push tlags }
¢ Call old ISR using saved vector | KbdIntVec;

end .,

{SE-})

begia | Insert ISR into Keyboard chuin | GetIntvec($9, 8KbdIntVec) ;
SetIntVec (89, Addr (Keyclick) ) Keep (0} ;{ Terminate, stav resident |
end.

Chuong trinh thuong (ri BaoGio.pas: théng bio het gio lam viée trong moi
trutng DOS. chuong tinh can dich ra 1¢p BaoGio.exe. Gia st ta muon sau khi lam viéc
15 phut (s6 nay ducc dua vao theo tham so dong lenh, gid 1l ngam dinh la 1 phat) thi
irén dong 1 man hinh xudt hien dong ¢hit "Over time ! - Press FI12 to continue’ va
chuéng kéu tién tue cho dén khi an phim F12. khi dé ta chay chwong trinh theo 1¢nh
CAN>BAOGIO 15 .

{$M 35800,0,0 1}
lises Crt,Dos;

Const DefaultTime = 1; { (io bao thue mac dinhla { phut }

Var CurrentTime : LongInt; {'Yhnigmn}nﬁnlai}
WorkTime : Word; { Thoi gian can hao |
KbdIntVec : Procedure:

{SF+}

Procedure KeyClick; Interrupt:

Begin Gotoxy{l,1l}); TextColor(Yellow}: TextBackGround{Red) ;
Write(' Over time ! - Press F12 to continue, '),

{ Phat chuong new phirn FI12 Khong duoc bam

While Port[$60] <> 88 do Write(#7) .
SetIntVec($9,8KbdIntvec) : { Phuc hot ngat ban phiny |

Inline ($9C); KbdIntVec:

End;

{3F-}

{SF+}

Procedure TestTime; Interrupt;
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Begin Inc{CurrentTime)} ;
If ( CurrentTime >= Round{WorkTime*60%*18.2) ) then
Begin SetIntVec ($1C,8KbdIntVec) ; {Phuc hoivect ngat $1C cul
GetIntVec($9, A¥bdIntVec),; { Luu vect ngat ban phum }
SetIntVec (59 iKeyClick); { Xuc dinh dia chimoicho ngat ban phim }
End;
Inline {59C); KbdIntVec:
End;
{SF-}

Procedure TestParam;

Var WorkTimeStr: String; i: Byte: Code: Integer;

Begin WorkTimeStr:='"';

For i:=1 to ParamCount do WorkTimeStr:=WorkTimeStr + ParamStr{i):
Val (WorkTimeStr WorkTime,Code) ;

| Lay thoi gian mac dinh ncu tham so khong hop le }
If Code <> O then WorkTime := DefaultTime:
End;

Begin TestParam; { Xulytham sodong lenh }

CurrentTime:=0; GetIntVec($1C,RKbdIntVec); {LuuxtclngatS]Cﬁbandau}
SetIntVec($1C,ETestTine) ; { Xac dinh dia chi moi cho vect ngat |}

Keep {0} ;

End,

Giai thich:

- Tha tue TestTime: xdc dinh thoi gian sau bao tau can théng bdo hét gid, thai
gian nay lay tr tham s6 dong [énh va dua vio bien Work Time. Néu khong ¢6 tham so
dong 1énh thi Work Time lav bang thoi gtan ngam dinh [4 1 phit.

- Chuong trinh st dung ngat $1C (nhip déng hé cho ngudi st dung). Ngit dinh
thon $1C duge goi méi giay 18.2 1an bat chap su hoat dong cia CPU. Chuong trinh bdo
ity & xay dung trinh sir 1v ngat méi cho ngat $1C (tha e TestTime). Mdi ldn duge
gol (sau 1/18.2 gidy) thi tee TestTime tang bicn Current Time 1én 1 vA so sanh véi thoi
gian cin bdo (tinh theo khic), néu vuot qud thi né thue hién cdc cong viéc: phuc héi
vector ngit $1C ¢ da duge tuu & dau chuong trihh, lue vector ngit ban phim s6 9, cho
trinh xir 1y ngit ban phim ré dén tha tue KeyClick.

- Thu tuc KeyClick s€ in thong bdo hét gits ra man hinh va lién tuc phat chuong
cho dén khi phim FI2 (¢6 ma quét ban phim 13 88) duoe dn thi khot phuc lai vector
ngat s6 9.
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Chudng 12
Cac tap hgp hiru han

1. Duyét moi hoan vi

Mot tap hop gom n phan tir duge dong nhat voi tap hop {1, 2, .. .. n }. tdc i ta
cho twong ting mai phan tr cia tap hop vai mot <6 ty nhién. Vi du, tap hop gém 3 hoc
sinh { Lan, Hué, Cuc | dong nhat voi tap hop { 1. 2, 3 }. Bai todn dat ra 13 hay duyét
1at ca cdc hoidn vi cua tap hop gdbmnphantr { 1,2, .. ., n }. Mot hodn vi ctia n phin ur
la mot bo gém n phdn t duge sap x&p theo mét trat ty nhat dinh, mdi phén tr c6 mat
ding mot lan.

Phan tr tha nhat cta hodn vi ¢6 n cach chon, sau khi chon phdn wr thit nhat thi
phan tr thi hai ¢6 n-1 cich chon, . . .. phdn nr cusi ciing chi ¢6 1 cich chon. Do dé
tong 6 cac hodn vi 1an! hodn vi.

De ¢6 the duyét hét cac hodn vi, ta tim cdch sdp xép cdc hodn vi theo quy tic tir
vung. Ky hi¢u mot hodn vi 13 véc to P gém n phdn tir. Hodn vi P goi 12 nh6 hon hoin vi
Q néu ton tai chi s6 jsao cho Plil = Qi} véii =1, .. . j-1, P[jl < Q[j). Sau day la 24
hodnvicoataphop { 1,2.3.4 1 (0 23 DH.(1 24 3,01 324, 342,14
2RHE43ID2134H2143L,2 4,234 1D,241 30243 1)
31 2HB314203214),324 F2),34215(4 123041
IDE 213423100431 2),4 1)

Thuart toan duvet:

Budge 1. Xuat phit tir hodn vi nho nhét P= (1, 2, 3, . . ., n). In hodn vi P ban dau.

Budc 2. Theo hudng tir phin tir cudi ciing 1ai vé phin tlr ddu tién cia hodn vi P,
ta tim chi s6 t ddu tién thoa man Pfi] < Pli+1] va chuyén sang buéc 3. Néu khong tim
duoce chi s6 1 nhu vay thi thuat todn két thic, ta d& duyét xong 4t ca cic hodn vi.

Budce 3. Tim k 14 chi s6 suo cho P[k] = min {P{j] : j >=i+1, P(j] > P[i] }.

Budc 4. D6i ché Pli] va P[k]. Bao nguoc day Pli+1], P[i+2], . . ., P[n} ta dugc
hodn Vi mdi. Chuyén lén budc 2.

31
D, 3
32

Chuong trinh HoanVil.pas nham duyét moi hodn vi, khi chay cdn nhap vio s6
phan tir cha tap hop 12 n. K& qua tinh in ra man hinh va ra tép HoanVi.kqu.

const nmax=20;

type mang=array([l..nmax] of integer;

var b:mang; d,t,i,k,j,n,min: integer; f: text:

begiti

assign(f, 'hoanvi.kgu'); trewrite{f); write({'n = '); readln(n);

di=1; for i:=1 to n de pl[i]:=i;

write{'Hoan vi *,d:3,' la: '};

for i:=1 to n do write{p[i]:3); writeln:

write(f, 'Hoan vi ',d:3,' la: '};

for i:=1 to n do write{f,p[i}l:3}; writaln(f);

while true do

begin i:=n-1; while (i>1} and {(p[i]l>p[i+l]) do i:=i-1;

if (i=1l) and {(pl[l]>pf{2]} then
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begin close(f); readln, halt; end;
min:=n+l;
for J:=i+t o on do
if pljl»pli] then begin min:=p[j]; k:=j: end;

t-=p(1]; pl{il = plkl: plkl:=t; k:=(n-1) div 2
for j:=1 to i 1o
bagin ti=pii+3]: pli+il:=pln-3+1]; pin-3+1] := ¢; end;

d:=d+1; write{'Hoan vi ',d:3,' la: ');
for i:=1 to n do write{p{il:3); writeln;
write(f, 'Hoan vi ",d:3," la: '):
for i:=1 to n do write(f,p[i]:3); writeln(f):
if d mod 23=0 then readln;
end
and.

2. Duyét moi tap con cua mot tap hop

Cho mot tap hop gom n phan tr X = { X, ... .., x, }. Tacho ung moéi tip con Y
thuoe X vai mot bay nhi phian do dai n 1a (b, b, .. b)) trong 46 b, = 0 néu x, khong
thuoe Y v b, = 1 néu x, thuoe Y. Téng 6 cidc day nhi phan ¢6 do dai n la 27 day.

Dé duyct duoc tal ca cibe tap con, la ticn hanh sap x¢p cic day nhi phan theo thit
tu tir vung gidm dan. Sau day 13 1t ca cac day ahi phin ¢6 4 phan v da duoc sap x¢&p
theo thit tu gidgm dan: 1311 1E10, 1101, 1100, 1011, 1010, 1001,1000, 0111, 0110,
0101, 0100, 0011, 0010 D00, 0000. DAy nhi phan 1010 ¢6 nghia 1a 1ap con bao gom
phan wr it nhat va phan e th ba.

Thuat todn duvet:
Budge 1. Xuat phit tir diiy nhi phau lun nhit X = (1. b

Bude 2. Theo hudng W phan w7 cudr cung lui ve pium 1 dau tién cua didy X, (@
fim chi 50 diu tien & sao cho X[k] = 1. Néu khong tim duge chi so k nhu the. tde [a lac
nay X = 10,00 ... 0y thi ket thue thuit todn.

Birge 3. Thay X[k} = O va Xjjl =1 v j > k ta dige ddy nhi phian moi. Quay lén
buce 2.

Chuong trinh TapConLpas: duyétimon tap con. Khi chay chuong trinh ta can
nhap vao so phan i cta tip hop fan.

label 11;
const nmax=10;
type mang=array[l. .nmax] of integer
var x: mang; 1,7.,k.d,n: integer:@ f: text;
begin assign(f,'tapccn. kqu'): rewrite({f):
write('n = '}; readlni{n},; d:=1: for 7:=1 to n do x[3]:=1
11: write(f,'Tap thu ', d:4,' la: ");
for j3:=1 to n dao write(f,xi37:3); writela(f):
1f d mod 23=0 then readln; d:=d+1-
for 1:=1 te n do

begin if x[n-i+ll=1 then

begin k:=n-i+1; =xlk]:=
1f k<n then for -:=k+l tc n do x[J]:=1,; goto 11; end:

end ;

close{f}; readln:
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aend.

3. Tim tat ca cac tap con k phan tir ca tap gom n phan tu

Chomottaphop A gomnphanta | 1, 2.3 .. .nfvimorsok O<=h<=n
Hiy duyeét 141 ¢d cac 1ap hop con gom K phan ur fay thap AL suu day B danb sach tat
cit cdc tap con gdm 4 phdn (o lay tiriap hop | 1, 203040506 1 da daoe sap xep theo th
et vimg wang dan: 12340 1235 12360 12050 12460 12560 1345, 1546, 1356, 14506,
2345, 2346, 2356, 2456, 3456

Mai mot tap con k phan e chiah la niot 16 hop chitp h coan phan te. So Tuong 10
hop lan! /{ ! (n-r)! ]. Chuong trinh ToHopl.pas: duyet cic to hop.

const nmax=20;
type mang=array[l..nmax] of integer;
var a: mang,; i,p,k,d,n: i1nteger; f: text:

begin assign(f, "teconk.kqu'): rewritel(f) .

write('Tong so phan tun = '), readlni{n):

write{'So phan tu cua tap k ') readln{k)

d:=0; for i:=1 to k do al[i]:=1i; p:=k;

while p>=1 do

begin d:=d+1l; write(f, 'Tap thu ',d:4,' la : '};

for i:=1 to k do write(f,a[il:3); writeln(f) .
if 4 mod 23=0 then readln; if al[kl=n then p:=p-1 else p:=k:
if p>»=1 then for i:=k downto p do alil:=a[p)+i-p+l:

1

end;
close(f); readlin;
end,

4. Duyét moi cach phan chia mét tap hop thanh cac tap hop
con
Cho mot tap hop gom n phan ur o 2o on b Hay duvet @t ca cac cach phéan

chia tap hop da cho thanh cic tp hap con. Vidu { 1.2, 3.4} ¢ the phan chia thanh
batapconta { L4} 12 {3}

Ta mo ta thuat todn phan chia theo quv nap. Guasuwtap { 120 . on-1 et
cic cdch phan chia la { B, B., .. .. B, }. khi do it ca cie cach phan chia cua tap { 1. 2.

L..n ) sea
Buini.B..... B,
B.B.wuifin}.....B ... ... . ...

B.B,.....B.uin}
B.B.....B.{n}

Lic dau tap ¢6 mot phan ta { |} chi ¢ mot edeh phan chin i B = { 1 }.Vice xay

dung cdc ciach phan chia tap { 1. 2. 3 } ¢6 the md @ bang mot ¢y (het ke cae cach
phin chia duoe cho & hang cudl cung cua cayh
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(1)

(12} (132)

/ N\ e

(123) (12)(3) {(IX2)(3) (NH(23) (13)(2)

Chuong trinh PhanTap.pas: duyét moi céch phan chia mét tap hgp thanh cdc tap
hgp con.

const nmax=10;
type mang=array[l..nmax] of byte; mangb=array([l..nmax] of Lboolean;
var khoi,sau,trucc: mang; tien: mangb; i,3,n,k,d: integer; £: text;

procedure InPc;
label 11,12;
begin write(f, 'Phep chia thu ',d:3,' la: "):
for i:=1 to n do
begin for j:= 1 to n do

if kxhoi{i}=i then begin write(f, '('); goto 11 end:
goto. 12;
11: for 3:=1 to n do if khoi{3j]=i then write(f,]:3});
write(f,') '},
12:
end; writeln(f):

end;

BEGIN assign (f, 'chiatap.kqu'}; rewrite(f):;
write{'Vac n = '}; readln(n};
for i:=1 to n do begin khoif{il:=1; tien[i]:=True end; saul[l]:=0;
d:=1; InPc; j:=n; (*jla phan tu tich cuc *)
while j > 1 do
BEGIN k:=khoil[3];
if tien{j] then {* j chuyen dong theo chieu tien ¥)
begin if sauik]=0 then begin saul[k):=j; truoc[j] :=k;
saul[j]:=0 end;
if sau[k]>3} then begin truoc{j]:=k; saul[jl:=saufk}:
truoc{saul[jl]:=3j:; saulk]:=]
end;
khoifj]:=saulk]
end
else (* j chuyen dong theo chieu lui *)
begin khoil3]:= truoclk]:;
if k=3 then {(* j lap nen khoi co 1 phan tu *}
if saulk]=0 then saul[truccl[k]}]:=0
else begin sauftruccik]]:=saulk];
trucc[saulk]] :=truocc[k}l end
end;
d:=d+1l; 1InPc; j:=n;
while (j>1) and ((tien{3] and (khoiljl=3}) or
{(not tien([3j] and (khoi[jl=1)} ) do
begin tien[j):= not tien[j]; Jj:= j-1 end;
ERD
close(f); wrive{'An Enter de ket thuc chuong trinh'}); readln END.



TS. Bui Thé Tam

135

Giao trinh Turbo Pacal 7.0

Két qua chay chuong tsinh véin = 4

Phép chiathu 1 1a: (1234)
Phépchiathu21a: (123)(4)
Phépchiathd 31a: (12) (3) (4)
Phépchiathit 41a: (12) (34)
Phépchiathit 51a: (124) (3)

Phépchia tht6la: (14) (2) (3)
Phépchiathe 71a: (1) (24) (3)
Phépchiathu 81a: (1) (2) (34)
Phépchiatht 91a: (1) (23(3)(4)
Phépchiath 101a: (1) (23) (4)
Phépchiathd 111a: (1) (234)
Phépchiathe 1213 (14) (23)
Phépchiathit 131a: (134) (2)
Phépchiathia 141a: (13) (24)
Phépchiathd 151a: (13) (2) (4)

(
(
~ - - ~ - ~ T n ~ a7
3. Duyét moi cach phan chia mét sé nguyén duong thanh tong
nhimg s& nho hon

Bai todn: ¢6 bao nhiéu cdch phin chia s6 tu nhién n thanh 1ong cdc s6 ty nhién
nho hon: n=afl] + a[2] +. .. + alk]. trong d6 k, a[1], al2], .. . alk] > 0. Ta s& sap xép
cac cich phan chia theo thir tw tir vung giam ddn. Cich phan chia dau ticn chinh 1 n,
cach phan chia cusi cing 12 1dng cia n s6 1. Vi du s6 7 ¢6 (At ¢i cdc cich phan chia
thanh téng cdc s& tu nhien khong Iénhon 714: 7.6 1.52, 511, 43, 472 1L4111,3
3322320031100, 2220, 22000, 200000, 111111,

Nhu vay bai todn quy vé van dé sau. Gia sir cho mot cich phan chia

n=alll+a2]+ .. +aft-1T raft] + aft+1] + . .. + a[k],

trong do alt] > 1. a[t+1] = afk] = 1. Hiy tim cdch phan chia tryc tiép theo sau cach
phén chia nay. '

Ky hicuh=aft] -1, s =alt] + a[t+1] +. .. + a[k]. Khi d6 cich phéan chia tiép theo
s€ la:

n:'a[l]+a[2]+...+a[l-l]+h_+....+h + (s moedh),
(sdiv)lan

Trong lap tinh ta ding hai mang S[d] va R[d] déu ¢6 d phin 1. Cic s6 hang
khdc nhau cta cdch phan chia chita trong mang S. S6 1dn xuat hicn coa 6 hang Sfi]
trong cach phan chia 1a R[i]. Vi dy, tng v&i cach phan chia 7= 3+ 2 + 2 ta ¢6 S
={3.2}. R = {1.2}. Chuong trinh ChiaSo.pas:

const nmax=20;
type mang=array([l..nmax] of integer;
var s,r: mang; i,h,d,n,dem,sum: integer; f: text:

begin assign(f, 'chiasoc.kqu'}: rewrite(f);

write{' n = "); readln(n); s[l):i=n;r{l):=1; d:=1; dem:=1:;
writeln(f, 'Cach chia ',dem:4,' la : '}:

for i:=1 to d do write(f,s[i]:5); writeln{f) ;

for i1:=1 to d do write(f,r[i]:5); writeln(f) ;
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while s{1]1>1 do

begin sum:=0;
if s{dl=1 then begin sum:=sum+x[d]; d:=d-1; end:
sum:=sum+s[d]; ri{d}:=r[d]-1. h:=s[d}l-1; if T[d]>0 then d:=d+1l;
s[d]:=h; ridl:=sum div h; h:= sum mod h;
if h<>0 then begin d:=d+l; s(di:=h: rid}:=1l; end:
dem:=dem+1; writeln{f, Cach chia ', ,dem:4,' la : B
for i:=1 to d do write(f,s{1l:5),; writeln(f}:
for i:=1 to d do write{f,r[i]:5), writein(f};

end; write('An Enter de ket thuc "y ; readln;

end.

Céc cach phan chia cla sd 7 duge cho trong tep ChiaSo.kqu ithu sau:

Cichchia § 1a: Cach chia 6 L Cachchia 11 1a:
7 4 21 21

1 i 1 4

Cach chia 2 la: Cachehia 7 la: Cachchia 12 1a:
61 _ 41 21

1 1 1 3 3]

Cichchia3 la; Cach chia 8 14 : Cachchia 13 1a:
52 31 21

11 21 23

Cich chia 4 1a: Cich chia 91a: Cach chua 14 la:
51 32 21

1 2 : 12 I 3
Cichchia5la: Cach chia 10 1a; Cach clua 1514
4 3 321 1

11 112 7

6. Thuat toan quay lui dung dé quy

Bai toan dat ra 14 cdn xay dung cdc bo gia i (xLifonl2], . . oxIn]. Gia suta di
xdc dinh duoc k-1 thanh phan dau iien: x{1]. x 2 x[k-11, bay gi ta can xdc dinh
x[k] bang cich duy¢t tit cd cic kha nang ma x{k] ¢o thé nhan gia tri (ddnh s6 cde Kha
nang 1 1 dén n,). Véi méi kha nang j ta kiem tra xem n6 ¢4 chap nhan duge hay
khong, hai trudmg hop xay ra:

- Néu chap nhan kha nang j thi xédc dinh x[k] theo j, sau dd néu k = n thi ta duge
mot bo gid tri (x[1], x{2), . . .. x[n]). néu k < n thi ta lai 1ien hanh xic dinh x[k+1].

- Né&u thir tit ca cac kha ning mi khong ¢6 khi ning ndo duge chip nhan th
quay lai budc trudic dé xdc dinh x[k-11.

Tha tuc dang dé quy tién ding dé Lap trinh cho thudt wodn niy. dudi day fa mau
¢ac tha tyc:

Procedure Test(k: integer);

var J : integer ;

Begin for 3 i= 1 t7 n de

if < chap nhan j> then
begin < xac dinh x[k] theo ) >
if k = n then < ghinhdn bo gia 1 méi >
else Testi{k+l};
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end ;
end:

Piém quan trong cta thuat todn & day 1a can dua ra danh sich cdac kha nang ma
x[k] ¢é thé phan gid tri, xdc dinh gid tri cua bicu thic logic < chap nhan j >. Gid tri nay
ngoit vice phu thudc j con phu thuoce vio viéc da chon céc kha nang tai k-1 budc trudc.
Vi th¢ can ghi nhé trang thdi mdi clia qua trinh tim ki¢m sau khi < xdc dinh x{k] theo]
> v trit lai trang thdi ¢l sau-1o1 goi Test(k+1). Du6i day 14 cdc chuong trinh s dung
thuat todn quay lut.

Chuong trinh HoanVi2.pas: duy¢t tat ca cac hoan vicvatap{1,2,3....,n}
Mot hodn vi duge biéu dién dudi dang (p[L], p[2]. - . ., p[n] ). trong do pli] nhan gid u1
wr 1 dénn vapli] # p(jl véi 1 # . Thanh phan p(k] ¢6 kha nang nhan cdc gid try 1 1
dén n, trong do6 gid tri j duge ding néu nd chua duge dung. Vi th¢ can phai ghi nho doi
vot mdi gia tri j xem nd da duge dung hay chua. biéu nay dugc thue hién nhd mang
logic b, lic dédu cdc bij] déu duge gén la True (1at ca cic déu duge dung). Mdi lan gan
j cho pik]. ta can gan b(j] la False. Mdi lan ghi lai trang thdi mdi hay goi ham d¢ quy
HoanVi(k+1) ta ciing phai gdn lai b[j} 1a True de¢ tra lai trang thii cU. Cic trang thal
nav duge ghi nhin nho mot bién trang thai.
var 1, n: integer:

p: array[l..20] of integer;

b: array[i..20] of boolean; d: word:;

preocedure HeanVi (k: integer} ;
var j,il:integer;
begain
for 9:=1 to n do
if b(3] then
begin pl{k]l:=3,; bl3]l:= False;
if k=n then begin d:=d+1; write('Hoan vi ",d:4," : ")/
for il1:=1 to n do write{p[il]l:3};
writeln; if d mod 23=0 then readln;
end
else HoanVi(k+1l)
E[3]:= True;,
end;
end;
Begin write{'n = "); readln(n) ;
for i:=1 to n do bi]:=True; 4:=0;
Hoanvi (1)
write{'An Enter de ket thuc'):; readln;
End.

Chuong trinh TapCon2.pas: duy¢t cic tap con clha mot tap hop (hay duyét cac
diy nhi phan do dai n). Moi ddy nhi phan dugc bidu dién dudi dang ( b[]. bi2]. ...,
b[n] }. trong d6 b[k] ¢é hai kha nang nhin gia tri 0 hay 1, ca hai kha nang nily deu chip
nhan mi khong phat thoa man diéu ki¢n g, vi the bai todn khong ¢an bién trang thal.
var n:integer; .

b: arrayfl..20] of 0..1; d: word;
procedure TapCon(k: integer):
var j,il: integer;
begin
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for j3:=0 to 1 do
begin blk]:=3;
if k=n then begin d:=d+l; write('Xau ',d:4,' : '};
for il1:=1 to n do write(b([il]:2);
writeln; if d mod 23=0 then readln:
end else TapCon{k+l);
end;
end;
begin write{'n = "}; readln(n):
d:=0; TapCon(l);
write ('An Enter de ket thue'); readln
end. :

Chuong trinh ToHop2.pas: liéy ké cdc t6 hgpchapm cianphan tir { 1,2, .. .,
n}. Mot 16 hop duge biéu dién dudi dang 1 <=c[1] <c[2] < ... < c[m] <= n. T dé
suy ra cic khd nang c[k] c6 thé nhan gid tri 1a tr ¢[k-1] +1 d€n n - m + k (cdc gid tri
ndty mac nhién dugc chap nhdn). Dé diéu nay diing cho ¢ truong hop k = 1, cdn them
vaoc[0] = 0.

var n,m: integer;
c: array[0..20} of integer; d: word;

procedure ToHop(k: integer)

var j,il:integer;

begin for j:=cfk-1]+1 to n-m+k do

begin c{k]:=73;
if k=m then begin d:=d+l; write('To hop ',d:4,’' : ');
for il:=1 to m do write{c[1l1]:3); writeln;
if d mod 23=0 then readln;
end else ToHop{k+1l};

end;
end;
Begin write{'n, m = "); readln{n,m); c[0]:=0; d:=0;
ToHop (1) ;
write{'An Enter de ket thuc'); readln:
End.

Chuong trinh ChinhHop.pas: liét ké tat ca cac chinh hgp chap m cua n phin ti
{1.2,.... n}. Mot chinh hop chap m ciia n phin tir 14 mot bo sip thit tw gém m phan
tir 8y ra tir n phén tir d cho. Téng s6 chinh hop chdp mctanlan!/ (n - m)!

var i1, n,m: integer;
p: array{l..20] of integer:
b: array{l..20] of boclean; d: word;

procedurae ChinhHop{k: integer);
var j,il:integer;
begin
for j:=1 to n do
if b[j] then
begin plk]l:=3j; bl(j]:= False;
if k=m then begin d:=d+l; write('Chinh hop ',d:4,' : ');
for il:=1 to m do write(p[il]:3), writeln;
if d mod 23=0 then readln;
end else ChinhHop (k+1} ;
b[j]:= True:;
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and ;
end;

Begin write{'n, m = '} readln(n,m) ;
for i:=1 to n do bli]:=True; d:=0;
ChinhHop (1)

write{'An Enter de ket thuc'); readln;
end.

Bai tap
i. Viét chuong trinh tim tat ca cdc hodn vi cuia chit COMPUTER.

3. Cho véc 10 B = (b, b,, . ... b)) cO dinh. Ky hieu P =(p,. Ps - - p,) la mot hodn
vi clia (a,, Ay, . - - 4,). Tim hodn vi P sa0 cho cuc tiéu téng p;b) + by + . - - + b

3. C6 8§ ban: Ding, Cudng, Hoang, Trung, Lan, Phwong, Hug. Nhung cung ngoi
du lién hoan theo mot ban tron. Hay tim moi cach sap x€p sac cho tho min céc dieu
kién: Hué ngoi canh Nhung, Hoang ngdi canh Trung, Cudng ngdi canh Hoang, Hué
khong ngdi canh Phuong, Lan ngoi bén phai Ding.

4. Cho ddy s6 a,, ay, . . .. &, Hiy im k phén tit trong day so nay dé bidu thirc sau
dat gid tri 16n nhat: SIN(a, +2a,+ ...+ ay)

5. Cho n vat véi trong lugng 1a pu P - - -+ Po kilogam va cé gid trila ¢, Gy - -
¢,. Hay chon ra mot s6 dé vat sao cho tong khoi luong ctia ching khong vuot qué 30
Kilogam vi 18ng gid tri clia ching [a 1én nhat.

6. Cho n qua can c6 khoi luong lan lugt 1 p,. pan - - -» P, V2 MOt cai can cé hai dia.
Tim tat ca cac cach dat 1én hai dia can mot s6 qua can nao d6 tit n qua can tién sa0 cho
can thang bang.

7. Nhap tix ban phim s6 nguyén dwong N <= 30000, Hiy tim cach biéu dién N
thanh téng cic s6 nguyén duong Ay, A - - A, sao cho tich cdc s6 ndy la lon nhat co
thé duge.

8. C6 N gbi keo, N <= 200, cic géi keo duge danh s tir 1 dén N, goi keo thi1¢o
A cdi keo, cac 5O AL Ay o A déu nguyén dirong va khong qua 200. Hiy thong bdo
ra man hinh mot cdch chia cdc goi keo lim hai nhom sao cho téng s6 keo trong cac
nhém sai khic nhau it nhat.

9. Liet k¢ tat ca cdc cach x&p n quan hiu trén ban ¢d n hang n ¢ sao cho chiing
khong an duoc 1an nbau.
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Chuong 13
Do thi hiru han

Chuong nay trinh bay vé d6 thi ¢6 hudng va do thi vo hudng, tinh so thanh phan
ticn thong ctia d6 thi. tim ki€m theo chidu sau va tim kiém theo chiéu rong trén do thi,
tim dudng di ngan nhdt gita moi cap dinh cua dé thi, tim cay bao trim ngan phat.

1. D6 thi va tinh lién thong

Mot dé thi vo hudng G gém hai tap hop hitu han V va E. dé thi G duge ky hicu
[a G =(V,E). V goi la tap dinh cua dé thi, khong giam téng quét ta ¢6 thé xem n dinh
cua G la tdp n 0 nguyén duong dautien V = {1, 2, .. ., n}. E la tap hop con cdc tich dé
cdc V X V ma néu (1, j) thuoc E thi (j, 1) cling thude E va ta déng nhat (1, j) v6i (. i).
Maéi phén tir cua E goi }a mot canh cha dé thi. Néu (i, j) 1a mot canh ta ndi canh d6 noéi
dinh i véi dinh j, ta cling néi hai dinh i vi j 1a k€ nhau.

Mét do thi ¢6 hudng G gom hai tap hop hitu han V va E va kv hiéu 1a G = (V,
E). V la tap dinh cta dé thi. E [a tap hop cdc cung cua dé thi, nd 13 tap con cua tich dé
cic V x V. Néu (i, j) 12 mét cung thi ta ndi (i. J) 1a cung di tir dinh i tdi dinh j. Trong
do thi ¢6 hudng cung (i, j) khdc véi cung (. 1).

Trong thyc t¢ ta thuong gap do th vira ¢6 canh (vo huéng) via cé cung (¢o
hudng), ching han nhu duong giao thong trong thanh phé. B¢ chuyén moét do thi vo
huéng thanh cé huong ta cd thé thay mdi canh vo hudng bang hai cung ¢é huéng
nguge nhau cung néi lién hai dinh. Biéu dién hinh hoc mot da lh; ding dau cham dé
bicu thi dinh, s6 ¢ canh dinh 1 tén dinh, canh néi dinh i va dinh } biéu thi bing moét
duong néi hai dinh, cung néi hai dinh biéu thi bing mai tén. Hinh 114 d6 thi vo hudng.
Hinh 2 1a do thi ¢6 hudng.

4 7 14 \/'
. '\

» 11 o 1D L
Hinh 1 Hinh 2
Bi¢u dién do thi trén may tinh bang ma tran ké. Ta ding mét mang gém n
hang vi n cot all..n.l..n], trong dé n li s6 dinh cha dé thi. Néu tir dinh i téi dinh |
khong c6 canh hay cung nao thi a[i.j] = 0, con néu ¢é canh hay cung di tlr i dén j thi
a[i,jl=1. Ma tran k& cia mot do thi vo hudng 1a mét ma trin doi xidng, ma tran ké clia
mot do thi cd hudng néi chung 1a khong doi ximg.

AN

Mot duomg di tir dinh o téi dinh v [a mot didy canhe . e, . . ., ¢, mae ={u,u,)
| <=1<=k-1, u; = uva u =v. Mot duong di khép kin (tde 14 u = v) poi 1a mét chu
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trinh. D6 thi goi 13 lién thong néu voi moi cap dinh v va v cta no ta ludn ¢d dudng di
ru L v,

Po thi G goi la khong lién thong ncu ton tai mot cap dinh u va v ma khong ¢6
dudng di nio noi ching. Khi d6 d6 thi G chia thanh cdc thanh phan lién thong. Bai
todn dat ra 1a cho mot dé thi vo huéng G, hdy cho biét G ¢d bao nhicu thanh phan lién
thong vi méi thanh phan lién thong gom cde dirh nao.

Chuong trinh LienTh.pas gidi quy€t bai todn trén. Dir ligu nhap vao theo mot €p
van ban LienTh.dat: dong dau ghi n (s dinh cia do thi) va m (tong s6 canh ), tiép theo
Ia m cap (i. j) tng véi moi canh ndi dinh 1 va dinh j. Tep dir licu ing vdi dé thi ¢ Hinh
1 la:

14 15
1 6 18 111 3 10 45 4 7 4§ 9
5 7 6 B 6 11 6 12 79 7 14 8 11 8 13

Ham Lienth() cho s6 thanh phén lién thong ciia 46 thi. Két thic chuong trinh
mang p[1l..n] cho biét méi dinh i thuoc thanh phin li¢n thong thir pli]. Keét qua chay
chuong trinh: thanh phdn Yén thong thd 1 gom cic dinh 1. 6,8, 11,12, 13; thanh phan
lien thong thi 2 gém dinh 2: thanh phén lién thong tha 3 gom 3, 10; thanh phan lién
thong thit 4 gdm 4. 5.7, 9, 14,

uses crt;
const nmax=30;
type mangl= array[l..nmax,l..nmax] of byte;
mang2= array(l..nmax] of byte;
var ¢! mangl; p: mang2; i,3j,n,m,d: integex; f: text:;

function lienth(n: integer; ¢: mangl; var p: mang2): integer’
var i,j,d,k,1l: integer;
begin for i:=1 tc n do pli]:=0; 4:=0;
for i:=1 to n 4o
begin if pli]=0 then

begin inc{d}; pli]}:=d;

for X:=1 to n do for j:=1 to n do for l:=1 to n do
if (pl[31=0) and (p[l]l=d) and (<{1,3]=1) then piy]:=d;

end;
end; lienth:=d;
end;

Begin clrscr; assign(f,‘LienTh.dat'); reset (f}); readln{f,n,m};
for i:=1 te n do for J1:=1 to n do cf{i,3]1:=0;

for d:=1 to m do begin read(f,i,j); cli,j]:= 1 end; closel(f);
i:= lienth{n,c,p}; writeln('Sc thanh phan lien thong = t,i)
writeln('Vec to P : '},

for J:=1 to n do writeln(' pl',3:2,' = *,plil); readln;:
End.

2. Tim kiém theo chiéu sau

Bai toan duyét qua 14t ca cdc dinh cua do thi vo hudng G (tai moi dinh nay ta ¢6
thé 1am mot cong viée gi d6) la mot bai todn quan trong, no 1a co s& cho nhiéu thuat
todn khic. Chang han né ¢6 thé dung dé tim s6 thanh phan lién thong cha dé6 thi, xét
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xem cd ton tai duong di giGa hat dinh bat k¥ cia do thi hay khong. C6 hai phuong phip
duyét cdc dinh cua do thi: tim kiém theo chicu siu va tim ki€ém theo chiéu rong.

T tudng cua phuong phip tim kiém theo chi¢u siau nhu sau. Ta bat ddu tim ki€m
vl mot dinh co dinh v, ndo dé. Sau dé lua chon mot dinh tuy v v 1a ké vai v, va lap ai
qua trinh ndy tir v. Tong quat, gia str ta dang d dinh v, néu 16n tai mot dinh mdi u chua
xét k€ véi v thi ta xét dinh néy. ta lai ti€p tuc tim ki€m tir dinh u nay. Néu khong tn tai
dinh mdt chua xé€t nao ké véi v thi chiing ta néi dich v did duge ding, sau do ching ta
quay ltai dinh ma tir do6 chitng ta di t6i v, va ta tiép tuc qu4 trinh (néu v = v, thi viéc tim
ki¢m ket thiic). N6i cich khdc viée tim kidm theo chiéu siu tir dinh v dua trén viée tim
kiém theo chiéu sau tir 14t ca cdc dinh mai ké v&i dinh v,

DA \/ |
// NS

10— || Hinh 3

Xét do thi trong Hinh 3, g0i n 1a $6 dinh cila d0 thi. Cdc dinh dugc dinh s6 tir 1
dén n theo thi tu tuy ¥. Trong chuong trinh ding cdc mang:

- Mang moi[1..n} kiéu nguvén, moi[i} = 1 néu dinh i chua duoc xét (con 1a méi)
va bang 0 néu da xét. Lic ddu tdt ¢a cdc phan tr cua néd déu bang 1.

- Mang s[1..n] ¢é nghia: dinh i ¢4 s[i] dinh ké.

- Mang p{l..n.l..smax] co nghia: dinh thir i ¢6 s[i] dinh ke ta p[i,1], pl[i.2],
plis[i]]. Nhu vay dé thi duge bidu dién dusi dang danh sach ké.

- Mang stack[1..n] ding dé chia cic dinh trong qué trinh xét. né ¢ cau tric kidu
ngan xep.

Thuat todn chi tiét tim ki¢m theo chi¢u sau bit dau tir dinh v nhu sau:

stack = rbng: Bua v vao stack; moi[v] =
Théng bao dinh v da xét (da di tdi).
while (stack 1= rang) {
u = phan tr g dinh stack;
Xét tat ca cac dinh j ké vdi u xem ¢6 dinh pae chua xét khong ?
- Néu ¢6 dinh j chua xét thi k = |, dua k vao stack: théng bao da xét dinh k; moilk] = 0
- Néu moi dinh j k& vai u déu da xét thi huy phan tir trén dinh stack; )

Néu do thi chi ¢6 mét thanh phan lién théng va ta xuat phdt tir mot dinh v bat k¥
thi thuat todn trén s& duyét qua tat ca cdc dinh. Néu do thi ¢é nhiéu thanh phan lién
thong va ta xudt phat tir mot dinh v thi ta chi duyét dugc it ca cac dinh cua mot thanh
phin lién thong chda dinh v.

Chuong trinh TkeSau.pas thuc hién thuat todn d3 néu. S6 liéu nhap vio tir mot
tép van ban TkcSau.dat. Véi do thi nhu & Hinh 3 tép 56 liéu ¢6 dang:
13
3215353232241
2 4 12
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14

7
126712
68 9

4 57 913
346

5 6

S 68

11 12

i0 12

14 10 11

6
Dong ddu tién chia n (s6 dinh). Dong thir hai chifa mang s{}..n]. Con n dong ti€p theo:
méi dong chtfa cdc dinh ké ctia dinh thi i.

Khi xudt phat tir dinh 1 ta nhan duoc két qua tim kiém cic dinh theo chiéu sau
lan luot nhu sau: 1.2.4.6.5.8,9,7,3, 13. 12, 10, 11, '

usas crt;
const nmax=20; smax=10;

type mangl = array[l..nmax,1l..smax] of integer;
mang2 = array[l..nmax] of boolean:
mang3 = array[l..nmax] of integer:

var mei: mang2; p : mangl; s: mang3 ;

i,9,n: integer; f: text:

procedure TimSau(v: integer} ;

var stack: mang3; k,i,top,it,u: integer:

begin for 1:=1 to n do stack[i]}:=0; stack[l]:= v; Top := 1;
write ('Xuat phat tu dinh 1,v); readln; mei[v]:= falise; it:=1;
while Top<> 0 do

begin writeln(’ 'Y
writeln('Buoc lap ',it,' : top = ' top): write('Mang Stack: 'y
for i:=1 to top do write(stack([i],' 'y ; writeln;
write{'Mang Mei : '}:
for i:=1 to n do write{moi[i],’ '}y ; writeln;
k:=0; u:= stack[top]:

for j:= 1 to s[u] do if moiflp[u,3]] then
begin k:= p(u,3l; break; end;
writeln{'Chen K = ', ,k};
if k<>0 then
begin inc{top}; stack[top]:= k¢
writeln('Dua vaoc stack : t,stack[topl);
write{'Toi dinh moi ', k}; readln; moilk]:= false;
end
else begin writeln('Lay xhoi stack dinh: *,stackitopl):
readln; stack{top}:=0; dec{top)
end;
ine(it);
end;
end;

Begin clrscr; assign(f,‘chSau.dat'); reset(f);

readln{f,n); for i:=1 ton do read(f,s[il}):

for i:=1 to n do for j:=1 to s[i] do read({f,pli,31}); clese(f):
write{'Ma ng S:'); for i:=1 to n do write{s[i]},’ 'y ; writeln;
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for i:=1 to n do :
begin write{'Dinh thu ',i,'...... U
for 3:=1 to s[i] do write(pii,il,' 'y writeln:
end;
for 1:=1 to n do Moili]:= true; TimSau(l};
write ('An Enter de ket thuc! '); readln;
end.

3. Tim kiém theo chiéu réng

Ta van xét dé thi cho trong Hinh 3. cdc mang moi, p, s, stack vin c6 y nghia nhu
& muc trude. Thuat todn tim kigm theo chicu rong  xudt phat tir dinh v ¢6 thé mo ta nhu
sau: :
stack = réng; Pua v vao stack; moi[v} = 0;
Théng bao dinh v da xét (da di ti);
while (stack = réng) {
- LAy phan t& d &inh stack ra khoi stack va dua vao bién k;
- Théng bao da xet dinh k: :
- VOi mdi dinh i ké v6i dinh k, néu moilj=1 thi ta dua j vao stack, déng thai gan moi(j]=0: }
Phuong phap goi la tim ki€m theo chié¢u rong vi méi lan ta dua vao stack tat ca
cic dinh chua xét ké véi dinh k da xét. Néu'ta xuat phdt tit mot dinh v ctia d6 thi thita
duyét dugc tat ci cdc dinh cda mot thanh phin lién thong chifa dinh v nay.
Chuong trinh TkeRong.pas thyc hién thuat todn trén.

uses crt;
const nmax=50; smax=10;
type mangl = array(l..nmax,l..smax] of i1nteger;

mang? = array[l..nmax] of boclean:
mang3 = array[l..nmax] of integer;
var moi: mang2; p : mangl; s: mang3; 1,Jj,n,tg: integer; f: text;

procedure TimRong(v: integer):
var stack: mang3; i,top,it,u,k: integer;

begin for i1:=1 to n do stack[i] :=0; stack[l]:= v; Top := 1;
moi[v]:= false; it:=1;
while Teop<> 0 do
begin writeln(’ EE LSS 'y,
writeln('Buoc lap ',it,’' : top = ', top); write('Mang Stack: '}
for i:=1 te top do write(stack[i],' '} ; writeln:
write({'Mang Moi : ')}
faor i:=1 to n do write{moi[i],' 'y, writeln;
writeln('Lay ra khoi stack dinh: ', stack[topl);

k:= stack[topl; stack[tep]:=0; dec{top}:
writeln{'Toi dinh moi ',k k), readln;
for 3:= 1 to sl[k] do
begin u:= plk,3]:
if moilu] then
kegin inc(top); stack[top]:= u;
writeln{'Dua vao stack : ',stack[topl},; moi[u]l:= false:
end;
and;
inc(it) ;
end;
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end;

Begin clrscr; assign(f,'chRong.dat'); reset(f); readlni{f,n);
for i:=1 to n do read(f,s[1i1)
for i:=1 to n do for j:=1 to sli] do read (f,pli,3]): closel(f):

write{'Ma ng S8:'); for i:=1 to n do write(s([i]l,’ '} ; writeln;
for i:=} to n do Dbegin write('Dinh thu ',i,"'...... "y

for j:=1 to s[i] do write(pl[i,3].,' Y

writeln;

end;

for i:=1 to n do Mcifi]:= true; TimRong (1) ; write('Xong... vy
readln;
end.

S ligu duoc vio tir €p van ban. VG6i vi du & Hinh 3, t¢p di licu TkcRong.dat ¢6
dang nhu tép TkeSau.dat 0 muc trén. Khi tim kiém xudt phat tr dinh 1 ta nhin duoc ket
qué tim kigm cdc dinh lan Tuot ahu sau: 1. 12.11.10.4,7,3,6.13,9,8.5. 2.

4. Tim dudng di ngan nhat giira hai dinh

Cho d6 thi ¢ hudng G = (V. E} v6i lap cac dinh V = {1.2, ..., n} vima tran do
dai cdc cung ta ¢fl..n,1..n]. rong dé clij] Ta do dai cung di tr dinh 1 téi dinh j. ncu
khong cé cung di tir i 16i j thi ta cho cfi,j] bang mot s6 rat Ién (vi dy 16n hon tong 4o
dai tat ca cac cung), ¢[i.i] =0 véi mot 1= 1.2..... n(Hinh 4y, Thuat tedn Floyd thiét
k€ theo k¥ thuat quy hoach dong cho phép tim duding di ngan nhii gitta moi cap dinh
ciia d6 thi. Néu mot dinh k nam trén duong di ngan nhat tr dinh i t§i dinh j thi doan
dudng tir 1 161 k va tr K 16 j phai [a dudng di npan nhat tiri téi k va tirk 101 ) tuong (ng.

Hinh 4

Ta sir dung ma tran all.n.l.nj dé luu do dai duong di ngén nhat gilia mol cap
dinh. ban dau dat afi.j] = c[ij] vé1 moi i, ). tic laa chita d6 dai dudng di truc ticp
khong qua dinh niwo ca. Sau dd ta tién hanh a lan lap. sau lan lap thid k ma tran a ¢
chida do dai cde dudng di ngan nhat chi di qua cac dinh thuoe {1. 2. .. .. k}.saun lan
lap ta nhin duoc a chita 46 dai cdc duong di ngan nhat.

Ta kv hiéu a, 1d ma tran a sau lan 1ap tht k. tite 1a a[i.j] la do dai dudng di ngan
nhat tir i dén j chi di qua cac dinh thuge (1.2, . k}. cong thite iinh a[t.]:

a,[1.j} = min { a, ,[1.3]. a [Lk] + o (k]
Cic phéan to trén dutmg chéo clia cde ma trdn i luon bang 0. D¢ lwu vét cta dutng di
ngin nhit ta ding mot ma trdn nguycn pl1.n.1.n]. lic dau pli,j] = 0 vé1 moi (i} sau
d6 pli,j] leu dinh k néu dudng di ngan nhat tir i dén j duge tim ra boi thuat todn Floyd
di qua dinh k.
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Chuone trinh Ddan.pas lap theo thudt todn Floyd. Dit liéu vao theo t&p van ban
Ddnn.dat. véi dé th & Hinh 4 t&p dit liéu ¢6 dang:

8

0 3 5. 2 1000 1000 1000 1000

3 4] 1 10 7 1000 1000 1000

5 1 0 4 5 1000 1000 1000 .
2 1000 4 G 1000 3 1000 1000
1009 7 5 1000 O 1000 1000 3

1000 1000 1 3 2 0] 4 6

1000 1000 1000 6 1000 4 0 5

1000 1000 1000 1000 3 6 5 o

Dong dau tien [& 0 (s0 dinh), n dong ticp theo fuu cic dong cha ma trdn do dai
¢[1..n,}..n]. Né&u tir dinh i 161 dinh j khong c6 cung ta cho c[i,j] = 1000,

uses crt;

const nmax=10;

var 1i,3.,n: integer; t: real; f: text;
P array[l..nmax,l‘.nmax] of integer:
a: array[l..nmax,l..nmax] of real;

procedure Floyd;
var 1, J, k @ integer;
begin for i:=1 to n do for 5:=1 to n do pl[i,]] := G;
for k:=1 to n do for i:=1 to n do for j:=1 ton do
if {ali,kl+aik,jl < ali,3j]l} then
begin afli,3] = al[i,k] + alk,3):; pli,]] := k end;
end:

rrocedure DDi2dinh;
var u,v,i,k, nd: integer:;
dd,qg: array[l..nmax] of integer;

bagin

write{'Tim duong di ngan nhat tu dinh u = 'y ; readln{u):;
write('...... den dinh v = ') ; readln(v);

writeln{'Do dai duong 4i ngan nhat la = ",alu,v]:1:8);
dd[1]:= u: ad[2] = v;

nd := 2; g[l]:= plu,v]:

if {g[l1]<>0} then
begin while true do begin
k:=0; for i:=1 to nd-1 do
if {g[i]1>0) then begin k:=i; break; end;
if (k=0) then break;
for i:=nd+l downte k+2 do ddfil:=dd{i-11; dd[k+1]}:= glkl]:
for i:=nd downto k+2 do glil:=gli-11;
glk] :=plddik],dd[k+1]];
glk+1}:= plddlk+1],dd[k+2]]; ine (nd} ;

end
and
writeln {'Duong di ngan nhat la: '}/
for i:=1 te nd de write{dd[il,' - ")¢ writeln;
and;

Begin clrscr;
assign{f, 'DDnn.dat'); raset {f}
readln (f, n};
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for i:=1 to n do for j:=1 to n do
begin read(f,t}; afi,j]:=t end:
close{f);

writeln('So dinh cua do thi : ',n};
for i:=1 to n do begin write{'Deng ',1," : "):
for j:=1 to n do writef(al[i,j]:1:2," - '}
writeln
end;
readin; Floyd;
writeln('Ma tran A[l1..n,1..n] : '),
for i:=1 to n do begin write('Deng ',1i,' : ')
for 3:=1 to n do write(afli,j)l:1:2," - '}/
writeln;
end;
readln; writeln('Ma tran P[1..nj[l..n] : '};
for i:=1 to n do begin write('Dong ',1,' : ')
for 3:=1 to n do write(p[i,3],' - '):
writeln; :

end; readln;
while true do begin
writeln{'-————-r——-mmm e mmm e Y
write('Co tim duong di ngan nhat khong 1/0: '); readln(3j):
if j=1 then DDi2dinh else break:
end
End.

Mang all..n.1..n] trong chuong trinh Ide dau leu ma trin do dad cf L., l.nj. sau
do tuu cde ma tran a,[1.n.0.n] cia mot bude lap. Thi tuc Floyd thue hign thudt toan
Flovd, két qua tinh todn ma trin a sau n budc 1ap vi ma tran p ng vai do thi trong
Hinh 4:

A0 3 4 2 735 9 10 P10 0 2 0 4 6 6
301 5 6 8 1289 00 0 1 3 4 6 5

4 1 0 4 5 7 11 8 2 0 0 0 4 6 5
25 40 5 3 7 8 01 06 0 6 0 6 6

9 6 5 9 0 9 8B 3 3303 0 8 8 0
52 1 3 2 0 4 5 3300 0 0 05

8 6 5 6 6 4 0 35 4 6 6 0 6 0 U \
118 7. 9 3 6 5 0 6 6 6 6 06 0 0

Thi tuc DDi2dinh nhim xdc dinh dudng di ngan nhat gilta hai dinh qua cic dinh
niwo nhdr sir dung ma tran p. Gia st cén tim dudng di ngin ohat tr dinh v =1 161 dinh
v=8, tra trong bang p ta thdy tir dinh 1 t6i dinh 8 phii qua dinh 6, tir dinh | 161 dinh 6
fai phdi qua dinh 4, tit dinh 6 dén dinh 8 lai phai qua dinh 5. Tir dinh [ t61 4, 4161 6, 6
16i 5. 5 t6i 8 déu 1a duding di true tiép. Viy dudng di ngdn nhat qua cic dinh: 1. 4.6, 5,
8: con do dai 1a 10 cho bai ma tran a. Budng di tir dinh 8 (6 dinh 1 ¢6 do dai la 11 qua
cac dinh: 8,6, 3.2, 1.
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5. Cay bao trum ngan nhat

Gia st G = (V, E) 1a d9 thi vo hudng <6 n dinh vd ma trin do dai cdc canh 1a
cff.nd.nf do dai canh ndi bai dinh i va j i cli.j], néu giffa i va j khong cé canh thi
clij] bang mot s& khi I6n, c[i,i]=0 v6i moi i, ¢ 1A ma tran dai xtng. T go1 a cay bao
trim cua do thi G néu T i dé thi con licn thong, khéng ¢é chu trinh v chita tit ca cde
dinh ctia G. T ¢6 n-1 canh. Do dai ca ciay bao trim T la téng dé dii cdc canh tao nén
T. Bai todn dat ra 1a tim ¢y bao trum T cia G sao cho T ¢é do dai ngan nhat. Vidu dé
thi & Hinh 5 ¢6 cay bae trim ngan nhat gom cac canh: (1.8) (8.3) (8.2) (8.6) (6.7) (8.5)
(8.4) vii tong do dai cdc canh 1a 27.

Hinh 5

Vi du thue té. Gid st ¢é n thanh phd. can xay dung hé thong dudng xe i sao
cho hai thanh pho bat k¥ déu noi vdi nhau duge bang dudng xe lira vi tong do dai cua
toan ho he thong dusng xe Ita [a ngan nhit. Bai todn nay dan dén bai todn tim cay bao
trim ngdn nhét noi lién n thanh pho.

Thuat toan Prim. Goi U 1a tap dinh ké cdc canh trong T, ban ddau U chita mot
dinh tuy ¥ ctia G, con 1ap cdc canh T rong. Tai moi bude 1a chon canh (u.v) ngin nhat
sao cho w thuge U va dinh v khong thuge U, roi thém v vao U vi thém canh (w.v) vio
T. Diéu nay dam bao rang sau méi bude T [uén Tuon [ mot cay (khong ¢6 chu trinh),
'Fa ucp tuc phat tricn cay T cho 16i khi U = V, tie 12 1 ted thinh cay hao trium.

Chuong trinh CayBt.pas thé hi¢n thuat toan Prim. Dif liéu vio cho trong tép van
Fn CayBt.dat, véi do thi 0 Hinh 5 t¢p di iée c6 dang:

4 4 1000 1000 1000 1000 1
4 0 1000 8 1000 1000 1000 3
4 1000 0 1000 1000 4 1000 2
1000 8 1000 0 9 1000 10 7
1000 1000 1000 S 0 9 18 6
1000 1000 4 1000 9 ¢ 4 4
1000 1000 1000 10 18 4 0 1000
1 3 2 7 5 4 1000 0

Dong dau luu n (6 dinh), n dong sau luu ma tran 4o dai ¢f1..n]{1..n].



TS, BDi_Thé' Tam 149 Giao trinh Turbo Pascal 7.0

Ming t luu cdc cap canh cta cdy bao trim, hai $6 lién ti€p 1a mot canh: (t[1],
2D, (t131, 1f4D, (3], 6], . . . Mang gfl..n] va d[1..n] ¢6 ¥ nghia: véi méi dinh v
khong thuse U thi gfv] 1a dinh u thudée U gan dinh v nhat va d[v] 1a do dai cha canh noi
dinh v khong thudc U vdi dinh g[v]. Cic dinh u thuée U duge dinh dau bang cdch dat
d[u] = -1. Dé chon canh (u,v) ngan nhit véi u thuoe U va v khong thuoc U ta chi cén
tim min cua cdc d{v} véi v khong thude U.
uses ort;
const nmax=10;
var n,i,],r,s,dai: integer:

c: array{l..nmax,l..nmax] of integer;

t: array({l..2*nmax] of integer; f: text;

procedure Prim;
var i, j, u, v, k, min: integer;
g,d: array[l..nmax] of integer;

begin .

for i:=1 to 2*{n-1) do t[1} := 0; j := 0;

for v:=2 to n do begin glv]:=1; dlv] = c[ll{v] end;
for 1:=2 to n do begin min := 32767; '

for k:=2 to n do if (d[k]>=0) and {(d[k]< min) then
begin min := d[k}: v:=k; u := gfv]; end;

t[3+1] = u; t[3+2] = wv; J = J+2; div¥} := -1;
for k:=2 to n do if {(clv][k] « d[k]) then
begin d[k] := c[v][k]; glk] := v; end;
end;
end;

Begin clrscr;

assign(f, 'CayBt.dat'); reset{f);

readln(f,n);

for i:=1 to n do for j:=1 to n do read(f,c[i,3]);
close(f}) ;

writeln('Sc0 dinh cua do thi : ', n);
for i:=1 to n do begin write('Dong ',i,' @ '});
for j:=1 to n do write(z[i,3],'- '}); writeln
end;
readln; Prim;
writeln({'Cac canh cua cay bao trum : '}: dai := 0;
for i:=1 to n-1 do
begin r© := t[{2%(1-1)+1]; s = L[{2*{i-1)+2]1;
dai := dai+c[r,s]:;
write('(',c,' - ',s,') "):
aend;
writeln:
writeln('Do daj cay bao trum = ' ,dai); readln;
End.

Bai tap
1. Dung thu tuc TimSau trong Muc 2 dé tim s6 thanh phan lién thong cia mot do
thi vo hudng,

2. Cho mot do thi vo hudng va licn thong G = (V,E), moi dinh cla G déu ¢6 50
canh lién thuoc 1a chan. Hay tim mot dudng di khép kin trong G di qua moi canh cla
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46 thi, moi canh ding mot {an (goi la chu trinh Euler). Thuat todn: xuat phat tw mot
dinh u nao d6 cua G va di theo cde canh cua dé thi mot céch tuy ¥ chi cin tuin theo hai
quy téc sau: xod bo canh da di qua déng thisi xoa ca nhimg dinh co lap go thanh, tat
méi bude ta chi di qua cau khi khong con cdch nao khic. Ciiu 1a mét canh ma khi ta bo
né thi dé thi trd nén khong licn thong. Pinh ¢o Jap [h dinh khang ¢6 canh noi véi noé.

3. Cho mot dé thi vo hudng va lien thong G = (V.E) biéu thi bing ma tran k&
¢[t..n.1..n]: néu ¢o canh w dinh i tGi dinb j thi c[i.jl=1, wdi lu ¢fi.j]=0. Hay tm tat ca
cic duong di khép kin trong G di qua mol dinh cua d8 thi. méi dinh ding mot lan {goi
Li chu t=inh Hamilton). Thuat todn: méi mot duong di gua n dinh Gng vdi mot hodn vi
cuatap {1.2,....n}. ta chi ciin duyét qua moi hodn vi cla tap nay va kiém tra xem
hoan vi ¢6 13 mot duong di Hamil'on trong G hay khong.

4. Cho dé thi ¥ = (V,E), V gomn dinh, E g6m mt canh vo hudng va m2 cung )
hudng. V6i méi canh hay cung ¢6 mot 56 duong c(i,j) la khoing cich tu dinh i 101 dinh
j. Viét chuong trinh tim duong di ngan nhat ti dinh goc bat ky i*e V 1di mét dinh
dich bat k¥ j*€ V theo thuat toda gan nhan nhw sau:

Bude 1. Gan nhin cho dinh nguon biang 0: Nhan(i*) = 0. Xay dung tap céc dinh
dd gan nhan K = { * 1.

Budc 2. Trong s0 cac canh hoac cung di tw dinh ngudn ta chon canh hodc cung
¢ do dii nho nhat, réi gan nhin cho nit cudi clia canh hay cung vita chon nay bing
ndn cta dinh ngudn cong voi do dai nho phat nay. Cu thé. chon canh hay cung (1*,)1)
s40 cho c(i*.,jl1} = min{ c(i*.p): (i*.j) € E}. Nhan(jl) = 0 + c(i*j1), tap cic dinh da
gan nhin mdi K =Kw {j1}.

Budge 3. Trong $8 cic canh hodc cung di tir mot dinh da gin nhin 16i mot dinh
chwa gdn nhan, ta lai chon canh hav cung sao cho d¢ di cua né cong voi nhan cua
dinh di duoc gan nhan la nho nhat, gid tn nho nhat ndy duge gin cho dinh cuol cua
canh hay cung dd. Cu thé, chon (i2.,j2) sao cho Nhan(iZ; + ¢(12,j2) = min { Nhan(i) +
cij)yie K.je K (i,jy e E}. Nhan(j2) = Nhan(i2) + ¢(i2,j2), K = K 1121

Brde 4. Neu j2 = j* thi dimg, do dai dudng di ngin nhat phai tim chinh la
Nhan(j2). Néu j2 = j* thi ta quay lai Budc 3.

Dir lieu duoc vao tir tep van ban. Dong ddu gém 3 s viet cach nhau boi dau
cdch: s6 canh vo hudng ml, tong s6 canh vo hudng va cung ¢6 hudng m1+m2. s6 dinh
n. Tiép theo 1a m1 bo ba s6 4, 4. c(i,j) tmg v&i moi canh (1,]). Ticp nita 14 m2 bo ba sO 1,
i, €(i,j) tmg v6i moi cung (i.]).

5. Cho mot dé thi vo “udng n dinh biéu dicn bang ma trin ké a[l.n,l.n} (xem

Muyc 1) va hai dinh u, v bat ky. Hay tim dudmg di tir u t6i v (néu ¢o6) qua it canh nhat.
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- L] - ’? L
Loi giai
Bai 1 chuong 1 : chu vi va dién tich tam gidc theo toa d6 3 dinh

var x1,vyl,x2,y2,x3,v¥3,¢l12,¢c13,c23,cv,p,dt: real;
begin write('xl,yl,x2,y2,x3,y3: '): readln(xl,yl,x2,y2,x3,y3):

cl2 := sqrt( sgr({xl-x2}+ sgr(yl-y2) ):

cl3 := sgrt{ sqr{xl-x3)+ sqgr(yl-y3) ):

c23 = sqrt{ sgr{x2-x3)+ sqr{y2-y3) )./

cv = cl2+4013+¢23; pi= ov/2;

dt := sgrti{p * {(p-¢l2) * (p-cl3) * {(p-c23));
writeln{'Chu vi = ',cv:1:5,' Dien tich = ',dt:1:5};

readln; end.
Bai 2 chuong 1 : gui tien tiét kiém

var a,s: real; t: integer;

begin write('Vao a,s,t = '}, readln{a,s,t}, s:= s/100;
writeln{'Tong so tien = ',exp(ln(a)+t*1n(l+s)}:1:5);
readln; end.

Bai 5 chuong 1 : cac ham lugng giac cila mot goe theo do phat giay
var d,p,qg: word, rad: real;
begin

write('Vao soc do cua goc {do, phut, giay): ') ;readln{d,p.g).
rad:={pi/ (180.0%3600.0)) *{3600.0*d+60*p+g) ;

writeln('sin = ',sinf{rad):1:5); writeln('cos = ',cos(rad) :1:5);
writeln('tang = ',sin{rad)/cos({rad}:1:5);

writeln{'cotang = ',cos(rad)/sin(rad):1:5); readln;

and .

Bai 6 chuong 1 : tong cac chir s cua mot <%

var so: longint; sl, s2, =3, sd4, sb: integer:

begin
write('Nhap so co 5 chu so : '); readln{so);
sl := so mod 10; s2:= (so div 10) ned 10;

s3:= (s0 div 100) mod 10; s4:= {sc div 1000} mod 10!
s5:= so div 10000;

writeln{'Tong cac chu so la : ', sl+s2+s3+4s4+s85};
readln; end.

Bai 1 chuong 2 : ba sé la ba cach cua mot tam giac

var a,b,c,p,s: real;

begin write({'Vao a,b,c: '}; readln{a,b,c):

if {(a>0)and{b>0)and{c>0}and{atb>c)and(a+c>b)and (b+c>a)then
begin writeln{'Ba so la ba canh tam giac '):

if {(a=b) and (b=c) then writeln('- Tam giac deu')

else if {a=b)or{b=c)or{a=c} then writeln('- Tam glac can')
else if (a*at+b*b=c*c)or(a*atcrc=brb)cr{b*b+o*c=za*a} then
writeln{'~ Tam giac wvuong'};
pi=(a+b+c)/2; s:= sgrt{p*(p-a)*(p-b)*{p-c));
writeln({'Dien tich tam giac la: ',s:1:5);

end
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alse writeln{'Ba so khong la ba canh tam giac'}): readln;
end.

Bai 2 chuong 2 : giai phueng trinh bac hai

var a,b,c,x1,x2,d,can: real;
begin write('a,b,c : '): readin(a,b,c}; d := b*h - 4*a*c;
if abs{d} < 0.0001 then writeln{'Nghiem kep x = 'L-b/(2*a):1:5)
else if d<0 then writeln('Phuong trinh vo ngiem')
else begin can:= sgrt(d); write('x1l = ', {-btcan)/(2*%a) :1:5};
write{' x2 = ',{-b-can}/(2*a}:1:5); end;
readln; end.

Bai 3 chuong 2 : giai phuong trinh tring phwong bac hon

var a,b,c,d,e,yl,y2,x1,x2,x3,x4: real; 1i: integer;

begin write('Vao a,b,c = '); readln{a,b,c); d:= b*b-4d*a*c;
if d>0 then i:=1 else if d<0 then i:=2 else 1:=3;

case i of

1: begin e:= sgrti{d), yl:= {(-b+e) /(2*a); y2:= (-b-e)/{(2*a):
writeln('yl = ',y1:1:5,’ yv2 = ',y2:1:5);
if y1>0 then begin .xl:= sqrtiyl); x2:= -x1;
writeln{'xl = ',x1:1:5,' x2 = ’,x2:1:5) ;end;
if y2>0 then begin x3:= sqrt{y2); x4:= -x3;
writeln('x3 = ',x3:1:5,' x4 = ' ,x4:1:5); end;
end;
2: writeln('Phuong trinh wo nghiem'):
3: begin yl:= -b/{(2%a); writeln{'yl = ',y1:1:5);
if y1>»0 then begin x1:= sqgrit(yl); x2:= ~-x1;
writeln{'xl = ',x1:1:5,' x2 = ',x2:1:5); end;
end;
end; readln; end.

Bai 4 chuong 2 : hé phu(mg trinh hai an bac nhat

Var a,b,c,d,e,f, dt,dx, dy: real;
begin write{'Vao a,b,c = ') readln{a,b,c);
write('Vac d,e,f = '); readln(d,e,f);
dt:= a*e-d*b; dx:= c*e-£f*b; dy:= a¥f-d*c;
if dt=0 then begin if (dx=0) and (dy=0) then
writeln ('Phuong trinh ce vo so nghiem')
else writeln('Phuong trinh vo nghiem’'):

end
else begin writeln('Co duy nhat nghiem'}’
writeln('x = ',dx/dt:1:5," v = ',dy/dt:1:5); end;

readln; end.
Bai 5 chuong 2 : s6 ngay cua mot thang

Var songay, thang: byte; nam: integer;

begin write('Che biet thang thu may (1..12): "):; readln{thang):
writeln;

case thang of

4,6,9,11: songay := 30;

2: begin write{'Cho biet nam nao: '} ; readln{nam); writeln;

if nam mod 4 =0 then songay:=29 else songay := 28;
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end
else songay:= 31;
end;
writeln(’'So ngay la = ',songay): readln;
end .,

Bai 6 chuong 2 : ddi chir sé sang tiéng Anh
Var n: byte;

begin write({'Vao n (1..10) = '}; readln(n):
case n of
1: write('COne'); 2: write{'Two'); 3: write('Three'});
4: write('Four'); 5: write('Five'}; 6: write{'Six'):
7. write('Seven'); B: write('Bight'}; 9: write('Nine'); 10:

write('Ten") ;
end; readln; end.

Bai 7 chwong 2 : tam tap hop cac ky tu

Var c: char;

r 1 t 1 r
r r ’

begin write('Vao mot ky tu : '); readln(c):

case c of

'0'..'9: writeln{'Chu so');

'‘a',,'z': writeln({('Chu thuong'):

‘A, '2': writeln{'Chu hoa');

T+, e /vy writeln{'Cac dau phep tinh'):

TS, "= writeln('Cac dau so sanh') ;

LY, ']y writeln (' Cac dau ngoac');
)

'.':!'r writeln{'Cac dau ngat cau'};
else writeln('Cac ky tu khac');
end; readln; end.

Bai 8 chuong 2 : cac s6 nguyén té nam giira hai so

label nhan; var i,3j,nl,n2: integer;
begin write{'nl, n2 = '"); readln(ni,n2);
for i:= nl to n2 do begin for J:=2 to (i div 2) do
if 1 med 3 =0 then goto nhan:
write{i,’ "y,
nhan: ;
end; writeln; readln:

end.

Bai 9 chuong 2 : so hoan hao

Var 1,3j,n,tong: integer;
begin write{'Vac n = '}); readln(n);
for j:=1 to n do
begin tong:= 0;
for i:=1 to j-1 do if j mod i = 0 then tong:=tong+i;
if tong=j then begin

writeln('Soc hoan hao la : ',3});

write(' - cac ucc so la : ') ;

for i:=1 to j-1 do if j mod i=0 then write(i,' "}; writeln:
end;

end;
readln; end.
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Bai 12 chuong 2 : tinh ham e mii x

var n: integer; emu,eps,x,t: real;

begin write('Vao x, eps = '}; readlnix,eps};,

emu:= 1; n:= 1; t:= x;

while abs{t} > eps 4o begin emu:= emu+t; inc(n); L:= t*x/n; end;
writeln({'Emu = ',emu:1:5); readln; end.

Bai 13 chuong 2 : tinh ham sin(x)

Var d,p,g,n: integer; x,t,s: real;

Begin write('Vao so do goc d, p, g ¢ '); readln(d,p,qg):
x:= (pi1/{180.0%3600.0))*{d*3600.0+p*60.0+g};

n:=1; t:=x; s:=x;

repeat t:= -t*x*x/(2%*n)/{2%n+l); s:= s+t; inc(n);

until (abs{t)<0.00001);

writeln('Gia tri sin tu tinh la : ',s:1:5);
writeln({'Dung ham Sin cua Pascal : ',sin{x):1:5); readln;
End.

Bai 14 chuong 2 : cin bac hai cua mot so

Var t,x0,x,r: real:

Bagin write{'Vao t va x0 = '}; readln(t,x0);

repeat x:= (t/x0+x0}/2; r:= x0; x0:= x; until abs{x-r) < 0.0001;
writeln({'Can bac hai cua ',t:1:5,' la : ',x0:1:5); readln;

End.

Bai 15 chuong 2 : tai khoan giti ngan hang

uses ort;
var sd,gui,rut: real; chon: char;

Begin clrscr; sd:= 0;

repeat writeln;

writeln{'X. Xem tai khoan'); writeln{'G. Gui tien vao'):
writeln{'R. Rut tien ra'); writeln('K. Ket thuec');
write('Chon chuc nang : '}, readln{chon);

case chon of

'X','x": writeln('So du hien tai la : ',sd:1:2);

'G','g': begin repeat write('Gui vaoc bao nhieu tien : ');

readln{gui} ;
until qui>0;
sd := sd + gui;
writeln('Sc du tai khoan moi : ',sd:1:2});
end;
'R','r': begin repeat write('Rut ra bao nhieu tien : '};
readln (rut) ;
until sd-rut >= 0;
sd := sd - rut;
writeln('So du tai khoan moi : f,sd:1:2);
end:
end;
until upcase{chon}="K"';
End.
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Bai 1 chuong 3 : thao tic co ban trén mang mot chiéu

uses crt;
var a: array[l..40] of integer;
i,n,sld,3,max,maxtd, tongd,sldluu,sl: integer;
begin clrscr;: write('n = "), readln{n},
for i:=1 to n do begin write{'a',i,' = "); readln(alil) end;

! Cau: so luong so hang duong lien ticp nhieu nhat }
J:=1; max:=0;
while j<= n do 1if a[j] > 0 then
baegin sld:=0; i:=73;
while{(i<=n) and {(a[i]>»0}) do begin inc{sld)}; inc(i) end;

if sld > max then max:=sld; j:=j+sld;
end else i1nc(j):
writeln('So luong so hang duong lien tiep nhieu nhat: ',max)
readln;

{ Cau: so luong so hang duong lien tiep co tong lon nhat }
j:=1; maxtd:=-1000; sldluu:=0;
whilae j<= n do if al3j] > 0 then
begin sld:=0; i:=j; tongd:=0;
while((i<=n) and {a[i]>0}) do
begin inc({sld); tongd:=tongd+al[i] ;inc{i) end;
if tongd » maxtd then begin maxtd:=tongd; sldluu:=sld end;
Ji=3+sld;
end else inc(]);
writeln{'S.luong so hang duong lien tiep co tong lon nhat: ',sldluu);
readln;

{ Cau: So tuong so hang lien tiep dan dau nhicu nhat }
J:=1; max:=0;
while 3<= n-1 do if a[jl*alj+1] < O then
begin sl:=0; 31:=3;
while({i+1<=n) and (al[i]*a[i1+11<0)) do begin inc({sl); inc(i) end:

ina(sl),; if sl > max then max:=sl; j:=Jj+sld;
end else inc(3):
writeln{'Se luong so hang lien tiep dan dau nhieu nhat: ', max):
readln;
end.

Bai 2 chuong 3 : tin sudt cua cic sd trong day so

var a: array[l..1000] of integer:
i,3,n,denm,so,t: integer;

begin write{'Vaoc N = '); readln(n};

for i:=1 to n do begin write('a’,i," = "}; readln{ali]) end;

for i:=1 to n-1 deo for j:=1 to n-i do if a[jl>aflj+l] then
begin t:= a[jl; aljl:= ali+1]: a[j+l]:= t end;

so:=all]l; dem:=1;

for i:=2 to n do if a[i]=so then inc(dem)
else begin writeln{'Tan suat cua ',so,' la ', denm);

so:=al[i1]; dem:=1; end;
writeln{'Tan suat cua ',so,' la ',dem); readln;

END.
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Bai 3 chuong 3 : tinh thu nhap theo lita tuoi

Var n,i,j,k: integer; tuci: array[l..100] of integer;
tong: real; tn: array[l..100] of real;,

Begin write('So nguoi n = '}; readln{n};
for i:=1 to n do
begin write{('Ngueci ',i,'. Nhap tuci va thu nhap: ');

readln{tucif{i] ,tnfil); end;

for i:=1 to 100 do

begin tong:= 0; k:=0;

for j3:=1 to n deo if tuci[j]l=i then
begin tong:= tong+ tn{j]l:; inc{k} end;
if k>0 then writeln{'Tuoi ',i,': thu nhap t.binh = ’,tong/k:1:58);

end;

readln; end.

Bai 5 chuong 3 : 1am viée vdi 3 mang mot chiéu song song

Uses crt;

.Var n,i,j: integer; ht: array [1..100] of string[25];
tk: array{l..100] of longint; sd: array[l..100] of real;
tong,sdl: real; htl: stringf25]; tkl: leongint;

Begin clrscr; write{'Vao n = '); readln(n); tong:=0;
for i:=1 toc n do begin write('Ho ten: '); readln(ht[i]):
write{'Sc tai khoan: '); readln({tk[i]);
write{'So du: '}; readln(sd[i]):
tong:= tong+ sd[i];
end ;
for i:=1 to n-1 do for j:=i+l to n do if tk[i]l>tk[j] then
begin tkl:= tk[i]; tk[i]l:= tk[J]: tk{j]:= tkl;
htl:= ht{i]: ht[i]:= ht{3]: hti{j]:= htl;
sdl:= sd{i]; sdi{i]:= sdj]l:; sd[j]:= sdl;
end; '
clrscr;
for i:=1 to n do writeln(ht[i]:25," 'Ltk[1]:9,! ',s8d[1]:1:58);
writeln; writeln('Tong tien du = ',tong:1:5};

readln; end.
Bai 8 chuong 3 : cong trir va nhan hai s6 duong ¢6 hang ngan chir s6

O Cong hai so lon ----------- }
const nmax=2000;
type mang=array[l. .nmax] of integer;
var a,b,c: mang; i,n: integer;
begin clrscr; write{('n = '"); readlni{n);
for i:=1 to n do begin al[i]:=0; bf[i]l:=0; <[i]:=0
randeomize; for i:=1 to n-2 do
begin a[i]:= random(9); b[i]:=random({%) end:;

, end;

for i:=n downto 1 do write{al[il}; writeln;
for i:=n downto 1 do write(bl[i]):; writeln:
for i:=1 to n do ci]:=a[i)+b[i];
for i:=1 te n do if c{ij>=10 then

kbegin c[i+l]:=c[i+1]+ (c[i] div 10);
cl[i]:=cf[i] meod 10 end;
for i:=n*downto 1 do write(c[i])}. writeln;
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readln; end.

uses cort;
const nnax=2000;
type mang=array[l..nmax] of integer;
var a,b,c: mang; 1i,nho,n: integer;
begin clrser: write('n = '} readln(n) ;
for i:=1 to n do begin afi]l:=0; b[i]:=0; c[il:=0 ; end;
randomnize; .
for i:=1 to n-2 do begin aiil:= random(9) ; b[i]:=random{9) end;
a[n-1]:=random(9};
for i:=n downto 1 do write(alil): writeln;
for i:=n downto 1 do write(blil): writeln;
if a[l1]>k[1] then begin c[1l]:=alll-b[1]; nho:=0 end

else begin cll]:= 10+a[1}-b[1]; nho:=1 end;
for i:=2 to n-1 do

if ali]l>={(p[il+nho) then begin c[i]:=a[i]l~(b[i]l+nho); nho:=0

else begin c[i]:=(a[i]+10)—(b[i]+nho);
nho:= 1 end;

for i:=n downteo 1 do write{c[i]) ; writeln:
readln; end.

uses crt;y

const nmax=2000;

type mang=array[l..nmax] of integer;

var a,b,c: mang; i,j,nho,n,nl: integer;

begin clrsar,; write{'n = '}); readln{n) ;

for i:=1 to n do Dbegin ali]}:=0; bli]:=0; c[i]1:=0 ; end;
randeomize; nl:=n div 2 -1;

For i:=1 to ni do begin a[i]:= random {9} ; b{i] :=randon {8} end;

for i:=nl downto 1 do write(alil); writeln; readln;

for i:=nl downto 1 do write(b[i]); writeln: readln;

for i:= 1 to nl do for J:=1 te nl do c[i+j}:=c[i+j1+a[i]*b[j];
for i:= 1 to n-1 do cli] :=c[i+l];

for i:= 1 te n do

begin c[i+l]:=cli+l]+ (c[i} div 10} cfi]:=c[i] mod 10 end;
for i:=n downto 1 dc write{clil): writeln;
readln; end.

Bai 10 chuong 3 : sap xép mang theo chiéu xody tron dc tang dan

uses crt; label 11¢
var i,j,k.,n: integer; a: array[l..20,1..20] of integer:
o} array[l..20*20] of integer; f: text;
Begin clrscr;assign(f,'dienso.sli'); reset({f); readln{f,n):
for i:=1 to n*n do read(f,bl[i]); writeln; close{f}:
for i:=1 to n*n-1 do for j:=1 to n*n-i de if b[jl>b[j+1] then
begin k:= b[]]; bli1]:=b[3+1]): b[3+1]:= k end:
i-=1 to n do for j:=1 to n do afi,3]1:=0; k:=1;
j:=1 to n do begin all,3]1:=blkl; inc{k) end;

for 1
J

for i:=2 to n do begin af[i,n]:=blk]; inc{k) end;
B
i

for

for 1:=n-1 downtec 1 do begin aln,3]1:=bik]; inc(k) end;
for i:=n-1 dewnto 2 do begin a[i,1]:=blkl: inc({k) end;

end
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for k:=4*n-3 to n*n do
begin if (a[i,j+1]=0)and{a[i-l,j]>0) then
begin ine{j}; ali,jl:=blk] ; goto 11 end;
if {a[i+i,3)=0)and(al[i,]+1]>0) then
begin inc{i) ;ali,3):=bl[k]l: goto 11 end:
if {(al[i,3j-1]=0)and(al[i+l,]]1>]) then
begin dec(]j): ali,]]:=b[k] ;goto 11 end;
if (afi-1,3]1=0)and(a[i,3-1]>0) then
begin dec(i);ali,]jl:=blk]; goto 11 end;
11: ;
aend;
for i:=1 te n do begin for j:=1 to n do write(al[i,3]:4); writeln end;
readln:; End.

Ciu triic cua tép dit lieu: ddng dau s6 n (cd ma trdn a), cdc dong dudi 1a n*n 8o
nguyén viét cach nhau béi dau cach.

Bai 12 chuong 3 : lap mot ma phuong

Thudt todn. Pau tién ta dién s6 | vao o § gitra hang thi nhat. Tiep theo dién cdc
5o tir 2 dén n*n cho cac o theo trinh tu vu tién nlm Sau;

- N&u 6 af 1.n] da dugce dién thi 6 ticp theo € dién so la o af2.nl.

- N&u 6 a[1.j] da dugce dién thi 6 tiép theo L 6 a[n J+11 (nhay xuong dudi).

- Néu 6 afi.n] di duge dién thi ¢ 1iép theo 1a 6 a[i-1.1] (v¢ cot dau).

- Néu 6 afij} da dugc dién ma a[i-1,j+11 > 0 (6 56 roi) thl 6 tiép theo s€ la
afi+1.].

~ Néu khong gap bon tinh huong trén thi khi dién xong 6 a[i.j] ta dién tiép 56 cho
G aji-ty+11.

const nmax=19;
var a: array[l..nmax,l..nmax] of integer; 1,31,k,s,n: integer;
begin write('Vao co ma tran (n le ) n = '}; readln(n):
for i:=1 to n do for j:=1 to n do afi, j}:=0;
i:=1; j:=(n+l) div 2; a[1,3]:= 1
for k:=2 to n*n do
begin if (i=1) and {3=n} then inc(i)
else if i=1 then begin i:=n: inc(]) end
else if j=n then begin dec{i}); J:=1 end
else if a[i-1,3+1] > O then inc{i)
else begin dec(i); inc{j} end; a[i,]jl:=
end;
for i:=1 to n do begin for j:=1 to n do write{af[i,j]:4); writeln
end;
readln; end.

Bai 15 chuong 3 : cic tir cia mot xau chi cach nhau mot dau cich

var xX:string; i:integer;

Begin write{'Go vac mot cau : '}; readln{x) ;

while x[l]=' ' do delete(x,1,1);

while x[length(x)]=" " do delete{x,length{x),1l); i:=2;

repeat if (x[i]=' Yand({x[i+1]=' ') then delete(x,i,1) olse i:=i+l;
until i>length(x}; write('Cau chuan la : ',x); readln;

End.
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Bai 16 chuong 3 : trich phan tén cita xau ho va tén

var hoten: string[30]; ten: string[7]:; k,d: integer;

Begin write{'Nhap hc va ten = '); readln{hoten); d:= length{hoten) ;
while hoten[d]=' ' do dec{d); k:=d;

while hoten[k]<>' ' do dec(k): ten:=copylhoten,k+1,d-k):
writeln{'Phan ten la: ',k ten):; readln

END.

Bat 18 chuong 3 : dém so6 tir cita mot cau

var st:string; sotu,d: byte;

Begin writeln{'Nhap 1 cau ket thuc bang dau cham'); readln(st):
sotu:= 0; d:= 1;
while st{d]<> '.' do
1if (st[d]<>" '} and ({st[d+1l]=" ') or (stld+l]l= '.")J} then
begin inc{sotu}); inc(d) end else inc{d):
writeln('Trong cau co so tu = ',sotu); readln
End.

Bai 20 chuong 3 : doi so hé 10 sang co s6 bat ky

var n: word; i,b,d he: byte; c: string[80]; t: string[l];

Begin write{(' N he 10 = '}, readln(n);
write('Doi sang he nao : '); readin{he); c:='";
repeat b:= n mod he; n:= n div he;
if b »= 10 then t:= chr(b+55} else str(b,t); c:= c+t;
until n=0; d:= lengthic); write('Ket qua : '};
for 1:=d downto 1 do writel{c[i]); readln
End.

Bai 24 chuong 3 : cong trir nhan hai tap hop chir cai hoa

uses crt;
type ChuHca= set of 'A'..'Z';
var A,R,C,D,E: ChuHeoa; i,n: integer; ch:char;

procedure NhapTapHop(var X:ChuHoa) ;

var i: integer;

begin writeln('Vac tap hop, an 0 ket thuc'). X:;=[1;: i:=0;

repeat inc(i}; write{'Vac mot ki tu thu ',i:3, ' : ');
readln{ch); ch:= upcase{ch)
if {ch »>= 'A'} and (ch <= 'Z'} then X:=X+[ch];

until ch='0";

aend;

procedure InTap(X: ChuHeoa) ;

begin n:=0; for ¢h := 'A' to 'Z' do if ch in X then inc{n):
writeln('Sc phan tu cua tap la : ',n);

write ('Tap hop gom cac phan tu : '} ;

for ch := 'A' to 'Z" do if ch in X then write(ch:4)}; writeln;
end;

Begin clrscr; NhapTapHop(a}; NhapTapHop (B} ;

writeln('Tap A : '}; InTap{A}; writeln('Tap B : '); InTap(B);
C:=A%B; writeln('Tap C = A*B : '}; InTap(C);
D:= A+B; writeln{'Tap D = A+B : '); InTap(D};

E:=A-B; writeln('Tap E =A-B : ') ; InTap(E}; readln;
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end.
Bai 1 chuong 4 : ham USCLN va BSCNN

Var a,i,n,u,v: integer;

Function Uselni{x,y: integer): integer;

Begin while x<>y do if x > v then x:=x-y else y:!Ty X;
Uscln:= x;

end;

Function Bscnn(x,y: integer): 1integer.

begin Bscnn = {x*y) div Usclnix,y): end;

Begin write{'N = 1y ; readln(n);

write('Vac so thu nhat : "y ; readlnfa); u:= a; v:i=s a;

for i:=2 to n do begin write('Vac s0 thu ',31," : '}: readln{a)
w:= Useln{u,a); v:= Bscnn{v,a}; end;

writeln('Uscln = ',u,’ Bscnn = 1,v); readln; end.

Bai 2 chuong 4 : ham sap xép va ham tinh trung binh ciia mang mot chicu

Type mang= array[l..100) of real;
var a: mang; i,n,k: integer;

function SapXep(a: mang; n: integer): integer;
var tang,giam,bang: byte; i: integer;
begin bang:= 1:
for i:=2 to n do if ali]<>a[l] then begin bang:=0; break end;
if bang=1 then begin SapXep:= 2; exit end;
tang := 1;
for i:=1 to n-1 do if ali]}>»afi+l] then

begin tang:=0; break end;
if tang=1 then begin SapXep:= 1; exit end;
giam := 1;
for i:=1 tc n-1 do if a[il<al{i+l] then

begin giam:=0; break end;

if giam=1 then begin SapXep:= -1; exit end;

SapXep:= 0;

end;

Begin write('N = "} ; readln(n):

for i:=1 to n do begin write('a',i," = '}; readln{ali]) end;

k:= SapXep(a,n),

case k of

1: writeln('Mang da sap xep tang dan'}
-1: writeln('Mang da sap xep giam dan'}:,
0: writeln{'Mang chua sap xep'};

2. writeln('Cac phan tu bang nhau'});

end; readln;

end.

Lap ham TrungBinh:
Type mang= array[l..100] of real;
var a: mang; i,n,nl,n2: integer:
function TrungBinh{a: mang; n,nl,n2: integer): real;
var teng: real; i: integer;

begin tong:=0; for i:=nl to n2 do tong:= tong+ alil;
TrungBinh:= tong / (n2-nl+l);
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end;

Begin write{'N = '} readln(n})

for i:=1 te n do begin write('a’',i,' = "}; readln(alil) end;
write('nl, n2 = '); readln{(nl,n?);

writeln ('Trung binh = t, TrungBinh{a,n,nl, n2):1:5);

readln;

end. ’

Bai 3 chirong 4 : tong cua cac giai thira

Var i,n: integer; tong: longint;
function gthua(n: longint}: longint:

begin if (n=0} then gthua:=1 else gthua := n* gthuz{n-1}; end;
Begin write{('N = '} readln{n) ; tong:=0;

for i:=1 to n do tong:= tong + gthua(i}:;

writeln{'Tong = ', tong}; readln;

End.

Bai 4 chuong 4 : ham tinh tién luong

Var ht: string(25]; 1ln: real; snc: integer;

Function Tienluong(snc: integer; ln: real): real;

begin 1f snc>26 then Tienlueng:={26+ (snc-26}*2) * ln
elgse TienLuong:= snc * ln;

aend;

begin write('Ho ten: '): readln{ht};

write ('Luong ngay, so ngay cong: ') readln{ln,snc);

writein; writeln('Ho va ten: ', ht}:

writeln('Tien luong: ', TienLuong {snc,ln):1:5); readln;

end.

Bai 8 chuong 4 : tinh téng gia tri cac mat hang

const nmax=1000;

type mang=array(l..nmax] of real;

var s,g: hang; t: real; i,n: integery

funetion GiaTri {s,g: mang, n: integer}:real;

var j: integer; tg: real;

begin tg:=0; for j:=1 to n do tg:=tg+ s[31*g{j]: GiaTri:= tg:
end ;

Begin write{'n = '}/ raeadln{n} ;

for i:=1 to n do begin write('s[',i,'] t)y; readln{a([1]) end;
for i:=1 to n do begin write(’'gl',i,'} = ') readln(g[i]) end;
t:= GiaTri{s,g,n};

writeln('Tong gia tri cac mat hang la : ',t:11:5); readln;

End.

Bai 6 chuong 4 : tinh gia tri cva mot da thuc

const nmax=20;

type mang=array([O..nmax) of real;

var a: mang; i,n: integer; x: real;

function DaThuc{a: mang; n: integer:; x: real): real;

var i: integer; tong,r: real;

begin tong:= af{0]:; r:= x;

for i:=1 to n do begin teng:= tong + alil*r; r:= r*x end:
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Dathuc:= tong;

end;

Begin write('Bac da thuc n = '}; readln(n);

for i:=n downtec 0 do begin write{'a[',i,'] = '}, readln{a[i])} end:
write('x = '); readlni{x):

writeln{'Gia tri cua da thuc = ' . DaThuc{a,n,x}):1:5); readln

End.

Bai 7 chuong 4 : tim nghiém ciia phuong trinh phi tuyén f(x) = 0
N .

var a,b,c:real;
function f(x:real):real; begin f:=x*x-2; end;
begin write('Vac hai so a,b: '} readln{a,b):; {nhap 0 va 10}
1f f{a)*f({b)>0 then writeln({'Khong thoa dieu kien dau bai‘)
else begin while (£(a)<>0) and (£f(b)<>0) and {(b-a>=0.00001) do
if £({(a+b)/2)*f(a)<0 then b:=({a+b}/2 else a:=({a+b) /2;
if f(b)=0 then writeln{'Nghiem la : ', b:1:5)
else writeln('Nghiem la : tL,a:l: By
end; readln;

and,

Bai 8 chuong 4 : phan tich mot s thanh tich cac s6 nguyén to

var n: longint;

procedure tsnto(n:longint);
label 11; wvar i,nl: longint;
begin write{n,' = ');

11: nl:= n div 2;

for i:=2 to nl do if n med i = O then

begin write{i,' . '}; n:= n div i; goto 1l: end;
writeln{n) ;
aend ;
begin write{('Vao n = ") ; readln(n); tsnto{n); readln
end.,

Bai 9 chuong 4 : n6i hai mang lam mét va sdp xép ca ba mang

const nmax=100;

type mang= array([l..nmax] of real;

var a,b,c: mang; m,k,i: integer;

procedure XepTang(n: integer; var s: mang) ;

var tgian:real; i,j: integer;

begin for i:=1 to n-1 do for J:=1+l1 to n do if s[i]>s[3j] then
begin tgian:=s[i]: s{i):=s[j]; s[J]:=tgian; end;

end ;

begin write('M = '} ;readln(m) ;

for i:=1 to m do begin write('a[',i,'] = '} readln{afi]); end:;
write('K = "); readln(k}:

for 1:=1 to k do begin write('b[',i,'] = ") readln(b{il); end:
for i:= 1 to m do e[il:=ali];

for 1:=1 to k do c[m+i]:=b[i]:
XepTang(m,a); XepTang(k,b): XepTang (m+k, c) ;
writeln('Mang a da xep:'};
for i:=1 to m do
begin write(a[i}:13:5); if i mod 5=0 then writeln: end:;
writeln; writeln{'Mang b da xep:');
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for i:=1 to k do

begin write{b[i}:13:5};if 1 mod 5=0 then writeln; end;
writeln; writeln{'Mang c da xep:'):
for i:=1 to m+k do

begin write({c[i]:13:53}; if i mod 5=0 then writeln; end;
readln;
end.

Bai 10 chuong 4 : giai bai toan thap Ha néi dung dé quy

var n: byte; d: integer;
procedure chuyenin,cl,c2,cd: byte};
begin if n=1 then '

begin inc{d); write('Lan thu ',d,' : '"};

writeln{' chuyen dia tu coc ',cl,' sang coc ',c2} end
else begin chuyeni{n-1,cl,c3,c2); chuyen{l,cl,c2,c3);
chuyen{n-1,c3,c2,cl) end

end;
begin write('Vao so dia n = '); readln(n); d:=0;
writeln('8o dia can chuyen n = ' ,n); chuyen{n,l,2,3); readln;
end. :

Bai 2 chuong 5 : bai toan tuyén sinh

uses crt;
const nmax= 100;
type date = record ngay,thang,nam: word; end;
thisinh = reccrd sbd: stringll0];
iR hoten: string[25];
ngaysinh : date;
monl,monZ ,mon3,yutien, tongso: real;
end;
mangts = array({l..nmax] cf thisinh;
var ‘'a: mangts; chon,n: integer;

procedure Nhap;

var ans: integer; :
begin while true do begin inc(n);
with a[n],ngaysinh do

begin
write('Vac so bac danh : '}; readln(sbd);
write('Vac ho ten thi sinh : '}; readlni(hoten);
Wwrite{'Vaoc ngay, thang, nam sinh : '}, readln{ngay,thang,nam) ;

write('Diem monl, mon2, mon3, uutien : ') ;
readln{monl, mon2, mon3, uutien}:

tongsco:= monl + monZ + mon3 + uutien;
end; .
write('Co tiep tuc nhap khong 1/0 ? "), readln{ans);
if ans=0 then break;
end;
end;

procedure Duyet;

var i: integer;

begin for i:=1 to n do with a{i] ,ngaysinh do

writeln(sbd:10,' ', hoten:25,' ',ngay:2,'/',thang:2,'/',nam:4,"' ',
monl:5:2,' ",mon2:5:2,' !'mon3:5:2,' ',uutien:1:0,' ', ,tongso:5:2};
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readln:
end;

procedure S¥Xep8bd:
var i,J: integer; x. thisinh;
begin for i:=1 to r-1 do for j:= i+l te n do
if alil.sbd > alj] .sbd then
begin x:= afil: afi]l:= alj): aljl:i= x end;
end;

procedursa TraCuuliem;
var mid,low,high,k: integer; Xx: string(10];
begin SXepSbd: write('Vao so bac danh can tra diem: '); readln(x}:
low:=1; high:=n; k:=0;
while low<=high dc
begin mid:= (low+high} div 2;
if x < afmid].sbd then high:= mid—-1
else if x > almidj.sbd then low:= mid+l
else begin k:=mid; break end;

end;
if k<>»0 then with alk],ngaysinh do
writeln{sbd:10,' ', hoten:25,' ' ,monl:5:2,' ',mon2:5:2,
vt men3:5:2,°" ' ,uutien:1:0,"' ", tongso:5:2)
else writeln('Khong co SO0 bac dang nay'};
readln;
end;

procedure TrungTuyen:
var dchuan: real; i: integer:
begin S¥XepsSbd; write ('Vao diem chuan : " readln (dchuan} ;
writeln('Danh sach thi sinh trung tuyen : '}/
for i:=1 te n do with a[il,ngaysinh do
if (tongso>=dchuan) and (monl>1l}) and {mon2>1) and {mon3>1} then

writeln{sbd:10,' ', hoten:25,’ " ngay:2,'/’,thang:2,'/',nam:4," ',
monl:5:2,"' t,mon2:5:2,°7 't mon3:5:2," t,uutien:1:0," t,tongso:5:2});
readln;
writeln('Danh sach thi sinh khong trung tuyen : T}y

for i:=1 to n do with a[i] ,ngaysinh do
if (tongso<dchuan) or {monl<=1l}) or {mon2<=1l} or {mon3<=1) then

writeln{sbd:10,' ', hoten:25,' ',ngay:2,'/',thang:2,‘/‘,nam:4,' ',
monl:5:2,' ",mon2:5:2,°7 t,mon3:5:2," *,uutien:1:0,’ T, tongso:5:2);
readln;
end;

procedure DsDiemGiam;,

var 1i,3: integer; X: thisinh;

begin for i:=1 to n-1 do for 3:= i+l to n da
if a[i].tongso < al[]jl.tongso then

begin x:= af[il; alil:= alil: a[3]:= x end;
for i:=1 to n do with a[i] ,ngaysinh do
writeln{sbd:10Q,’ ' hoten:25," ', tongso:5:2);
readln;
end;

Begin clrscr; n:=0;
repeat
writeln('l. Nhap du lieu cho cac thi sinh'):
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writeln('2. Duyet danh sach'};

writeln{'3. Sap xep theo so bao danh tang dan va tra cuu diem');
writeln('4. In danh sach trung tuyen va khong trung tuyen'):
writaeln('5. In danh sach theo tong so diem giam dan');
writeln('6. Ket thuc chuong trinh');

write('Chon chuc nang : ') readln (chon} ;

case chon of

Nhap;

Duyet;

TraCuulDiem;

TrungTuyen;

DgDiemGiam

end ;

until chen = 6;

End.

(BT = PV N

Chiic nang 1 cho phép nhap bo sung cdc thi sinh mdi.
Bai 2 chuong 6 : ban vé may hay

uses crt;
const nmax = 30;
const tp: array[l..7] of string[12]=('Vinh', 'Hue', 'Danang’,
'Nhatrang','Dalat',‘Saigon','Canthc'};
tien: array([l..7] of real = (500000,1000000,1200000,1700000,
1800000,2100000,2300000} ;
type chuyenbay = record dich: string[12];
ngay: string[10};
gio: stringl5];
cho: array[1l..100] of byte:
end;
mangchuyenkay = array{l..nmax) of chuyenbay;
tepchuyenbay = file of chuyenbay:
var a: mangchuyenbay; f: tepchuyentay; chon: integer;

procedure Nhap:

var x: chuyenbay; i: integer;

begin assign (£, 'CBay.dat'}; {$I-} reset(f):; {$I+}

if IOResult <> 0 then rewrite(f} else seek (£, filesize{f)) .
with x do

begin write('Vao dich chuyen bay : ') readln{dich} ;
write('Vac ngay bay DD/MM/YYYY : '); readln(ngay):
write('Vac gio bay HH.MM : ') readln (gio} ;
for i:=1 to 100 do choli]l:= 0O;
end;
write(f,x}; close{f);
end;

procedure Duyet:;
var x: chuyenbay; i: integer;
begin assign(f,'Can.dat'); {$I-} reset(f): {S5I+}
if IORasult<>0 then begin writeln!{'Khong ton tai tep'); exit end;
if filesize(f)=0 then
pegin’ writeln('Khong co ban ghi nao'}; exit end;

while not ecf{f) do-

begin read({f,x);

,
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with x do writa(dich:12,' ' ,ngay:10,"' ',gio:5,’ vy
for i:=1 to 40 do if i mod 10 =0 then write(x.choli],"' ")
else write(x.choli]}: writeln;
end;
closeae(f)
end;

procedure BanVe;
lakel L1:
var ht: string[25]; cb: stringl{l2]; n: string[10]; g: string{5];/
c,ans,i,den: integer; X: chuyenbay; found: boolean;
begin Duyet; write('Co dat cho khong 1/0 ? '}; readln(ans):
if ans=0 then aexit;
write{'Vao ten hanh xhach : '}; readln(ht);:
write ('Vao dich chuyen bay @ '}/ readln{cb) ;
writa('Vac ngay muon bay DD/MM/YYYY : ') readln{(n});
write('Vac gioc muon bay HH.MM : '); readlnig):
write('Vao so ghe ngoi ¥hach muon 1..100: '} readlnic) ;
agsign(f, "CBay.dat’}; raset{f); found:= false; dem:=0;
while not eof(f) do
begin read{f,x); inci{dem};
if (x.dich=cb) and {(x.ngay=n) and (x.gio=g} then Begin
found:= true;
L1: if x.cho[e]l=0 then

begin writeln{'---———>-—- IN VE MAY BAY —----———-——"——~"~ vy
writeln('Ho va ten khach hang : ' ht)
writeln {'Chuyen bay tu Ha noi di ',cb):
writeln{'Ngay bay :@ ',n);/
writeln('Gio bay : ',g);
writeln{'So ghe ngoi : vLe)
for i:=1 to 7 do if tplil=cb then
begin writeln{'Gia tien : ', tien[i}:10:0); break end;
readln;

x.cho{c]:= 1; break;
end
else begin writeln ('Cho da ¢o nguoi dat LA B
for i:=1 to 100 do
if i mod 10 =0 then write(x.cho[il,' "}
else write{x.cho[i]): writeln;
write{'Co dat cho khac khong 1/0 ? '}: readln(ans) ;
if ans=0 then break;
write{'Vac che khac 1..100 : '}; readln(c);
goto L1;
end;
End;
and; .
if not found then writeln ('Khong co chuyen bay nay ')
else begin resat {f); seek(f,dem-1}; write (f,x) end;
close(f) ;
and;

procedure Xoa;
var i,3j,n: integer; ngayl ,ngay?Z,x: string[l0]:
giol: string[5]; ch: chazr;
begin assign(f,'CBay.dat’); reset (f); n:= filesizel(f});
for i:=1 to n do read(f,afil}); close(f);
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write('Vao ngay hien tai YYYY/MM/DD : '), readln(ngayl):
write{'Vao thoi gian hien tai HH.MM : '}, readln{gicl}:
assign{f, 'CBay.dat'); rewrite{f),
for i:=1 to n deo
begin x:= al[i].ngay; ngay2:='"';
ngay2:=ngay2+ copy(x,7,4}+'/ "+copyi{x,4,2)+'/ ' +copy{x,1,2);
writeln{'ngay2 = ",ngay2:10,' a[',i,'].gioc = ",al[i].gio:5);
if (ngay2>ngayl} or ((ngayZ=ngayl}and(al[i).gioc>gicl)) then
begin write(f,ali]l}); write('da ghi'); readln; end;
end;
close (f)
end;

- Begin clrscr;

repeat writeln;

writeln('l. Nhap mot chuyen bay moi vao tep Ve.dat')});
writeln('2. In CSDL Ve.dat'):

writeln('3. Dat cho va in ve cho khach hang'}:
writeln('4. Xoa tat ca cac chuyen bay da bay');
writeln{'5. Ket thuc chuong trinh'):

writeln; write('Hay chon chue nang : '}; readln{chon) ;
case chon of .

1: Nhap; 2: Duyet:; 3: BanVe; 4: Xoa:

end;

until chon=5;

End.

Mang TP luu dich cdc chuyén bay tir Ha ndi di cic tinh, mang TIEN luu gid vé
ing v6i timg chuyén bay, Chwong trinh diéu khién theo menu. Thu tuc Nhap nhim
nhiap mot chuyén bay mdi, véi méi chuvén bay can nhap tén chuyén bay (dich cua
chuyén bay phai 4 mot trong cdc phin tr cta mang TP, chit cdi dau tién viét hoa),
ngay buv nhip theo dinh dang dd/mm/yyyy (hat ky ty cho ngay, vach chéo, hai ky
cho thiang, gach chéo, bon ky tu cho ndm). gio cat canh theo dinh dang hh.mm (2 k¥ ty
cho gid, diu cham, 2 ky s cho phiit), mang CHO may tu dién 1at ca cic phan ur bang
(). Mau nhap dir fieu cho mot 6 chuyén bay dé dua vio 1¢p CBay.dat:

Hue 09/10/2003 12.30
Saigon 10/10/2003 09.45

Dalat 10/10/2003 10.5¢0
Canthe 11/10/2003 15.45

Thii tuc Duyvet: duyét tat ca cic chuyén bay trong tép CBay.dat, mang CHO chi
in 40 chd ddu tién theo 4 cum s0.

Tha tuc BanVe: bdn vé cho khdch. Khi mot ngudi dén mua vé can nhip ho tén
khdch, tén chuyén bay (tén chuyén bay phai trung vdi mét tén trong mang TP, vi du
Saigon). nhap ngdy ma khich mudn bay theo dinh dang dd/mm/yvyyy (vi du
10/10/2003), nhap gi bay theo dinh dang hh.mm (vi du 09.45), nhap s6 gh€ ma khach
mudn (vi du: ghe sd 3). Tiép theo mdy tim trong co s& dif liéu chuyén bay nay, néu chod
con tréng thi in vé cho khach va dinh dau cho niy dé cd ngudi mua roi. Néu cho dd cé
ngudi mua thi mdy in ra tinh trang cha toan bd 100 chd ngoi, néu con cho tréng thi
nhap vio mot chd khdc dé ban vé, néu ca 100 chd dd ban hét thi két thic thi tuc,
chuyén bay di bdn hét vé.
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Thu tyc Xoa: xod khoi CSDL. cdc chuyén bay da bay. Chuong trinh doi héi nhap
vao ngay hién 1ai theo dinh dang yyyy/mm/dd ( 4 k¥ tu ddu chi nam, d&u gach chéo, 2
k¥ ty chi thing, gach chéo. 2 ky tu chi ngay. vi dy 2003/10/10), nhap thot gian hién tai
theo dinh dang hh.mm (vi du 10.00). Mdy chuyén cdc ban ghi trong CSDL ra mang a,
sau do6 ghi lai vao tép chi nhitng chuvén bav con chua thuc hién.

Bai 2 chuong 7 : 1ap mot menu doc trong ché do vin ban

uses crt;

type strdl=string{40};
bangkt=array{l..20] of strd0;

var nd:bangkt; chon:integer;

procedure hienkt (dkt:strd40;h,c,dai,mn,nc:integer) ;

begin textbackground(mn); textcolor (mc); window(e,h,c+dai-1, h)
clrscr; if length(dkt) >= dai then dkt[0]:=chr(dai-1);
write{dkt):; gotdxy(l,1):

end;

procedure menu(n, hd,ed,dai:integer;nd:bangkt;
mne, oS, mnr, RCr: integer ;var chen: 1nteger),
var 1,chonm,mn,mc:integar; chl,ch2:char;
Begin if (n<=0) or (n>20)} then exit;
if (chon<0) or (chon>n) then chon:=1; chonm:=chen;
for i:=1 to n do hienkt(nd([i},hd+i-1,cd,dai,mnc,mnce);
hienkt (ndfchonm} , hd+chonm-1,cd,dai,mnr,mcr) ; chl:=chr (0);
while ord{(chl)<>13 do
begin chl:=readkey; if ord{chl)=0 then ch2:=readkey;
if ord(chl)=0 then if ord{ch2}=72 then
begin chonm:=chon-1; if chom<=0 then chonm:=n; end
else if ord{ch2)=80 then
begin chenm:=chon+l; if chonm>n than chonm:=1; end;
if chonm<>chon than
begin hienkt(nd{chen), hd+chon-1,ed,dai, nng, nee) ;
hiankt (nd{chonm] ,hd+chonn-1,ad,dai ,anr,mer) ; chen:=chonm;
end
end;
End;

rrocedure chunhat; begin write{'Chu nhat'} end;
procedure hinhthang; begin write('Hinh thang') end;
procedure duongtron: begin write('Duong tron'} end;
procedure hinhcau; var r: real;

begin writeln('HINH CAU'); write('Ban kinh : '}; readlnlr):
writeln; writeln('The tich : ' 4*pi*r*r*r/3:1:5);
end;’

BEGIN textmode (C80); textbackground(Blua);
window(1,1,80,258); clrscr;

nd[l):=" 1. Tinh dien tich hinh chu nhat';
nd[2):=' 2. Tinh dien tich hinh thang '
nd[3]:=' 3. Tinh chu vi duong tron T

nd(4]:='" 4. Tinh the tich hinh cau '

nd[5]:=" 5. Ket thuc chuong trinh 'y chen:=1;
textbackground (LightGray) ;

textceolor (Red) ; window{23,3,55,6)
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clrscr; writeln(' TINH TOCAN HINH HOC') ;
writeln (' Lap trinh: Bui The Tam'):
writeln("’ Ngay 20 thang 12 nam 1985°'};
while cheon«<>5 do
begin menu(5,8,23,33,nd,cyan,yellow,brown,white, chon) ;
textbackground (LightGray) ; textcelor{lightlyan);
window(232,15,55,21); clrscr; gotoxy(3,1);
if chon=1 then chunhat;
if chon=2 then hinhthang;,
if chon=3 then ducongtron;
if chon=4 then hinhcau; .
end; textbackground(Black); textcolor{white), window(l,1,80,25};
clrscr; END.

Bai 5 chuong 8: danh sach s6 nguyén dung mang

uses crt;
const max=100;
type danhsach = record a: array(l..max] cf integer;
last : integer;
aend;
var ds: danhsach; x,p,chon: integer;

Procedure KhoiTac(var dsa: danhsach);
Begin ds.last := ¢; end;

Procedure InDS{ds: danhsach}:
var j: integer;
Begin if ds.last<>0 then

bagin for j:=l1 to ds.last do write{ds.a(3j],' '):
writeln;
end else writeln{'Danh sach rong'):
End;
Procedure Nhap{x: integer; var ds: danhsach);
Begin with ds do begin inc{last); a[last]:= x end;
end;

Procedure ChenP({x,p: integer; var ds: danhsach);

var 3: integer;

begin with ds do
begin for j:= last downto p do a[j+1]:= a[j]; al[p}:= x:; inc{last);
and;

end;

Procedure XoaP{p: integer; var ds: danhsach);
var j: integer;
begin with ds do :
begin for j:= p to last~1l do a{jl:= a[j+l]; dec{last}) end;
end;

Procedure XecaX(x: integer; var ds: danhsach),
var i,j: integer;
Begin with ds do
begin i:=1;
while i1<= last -1 do
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begin if a[i]l=x then
begin for j:=i to last-1 do al[3]l:=al3+l]; dec(last}) end;
ing{i});
end;
i1f aflastl=x then dec({last};
end;
End;

Procedure XoaLap{var ds: danhsach)
var i,3,k: integer;
begin with ds do
begin k:= 1;
while k<=last-1 do
begin j:= k+1;
while j<= last-1 do
begin if a[j]l=al[k] then

baegin for i:=3 to last-1l do afi]:= af[i+l];
dec(last) ;
end;
inc{j) .,
end;
if a[last] = al[k] then dec({last};
inc (k)
end;
end;

end;

Begin clrscr;
repeat writeln('l. Tac DS rong 2. Nhap phan tu 3. In DS'};
writeln{('4. Chen vi tri p 5. Xoa vi tri p 6. Xoa'x');
write{'7. Xoa lap 8. Ket thuc Chon : '); readln{chon)
case chon of
1: KhoiTaoc{ds)}

2: Begin write('Vao x = '}); readln(x); Nhap{x,ds}; End;
3: InDS{ds):
4: Begin write('Vao x, vi tri chen p = '},
readlni{x,p); ChenP{(x,p,ds}; End;
5: Began write{'Vi tri p can xoa : '}; readln{p}; XcaP{(p,ds}, End,
6: Begin write{'Vao x = '}; readln{x); Xecax(x,ds); End;

7: Xoalap{ds)
end; writeln;
until chon=8;
End.

Bai 6 chuong 8: danh sich sé nguyén ding danh sach lién két

uses crt;
type NodePtr = “Node;
Node = record so: integer;
next : NodePtr:
end;
var list,last: NodePtr; x,chon: integer;

procedure KhoiTao; begin list := NIL; last := NIL; end:

procedure Nhap{x: integer),
var p: NodePtr;
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begin new(p), p*.so:=x; p".next:=NIL;
if list=NIL then begin list:= p; last:=p end

else begin last”.next := p; last := p end;
end;

Procedure InDS;
var p: NodePtr:
Begin if list<>NIL then
begin p:= list;
while p<>NIL do begin write(p”.so,’ ); p:=p".next end;
writeln;
-end else writeln('Danh sach rong'}:;
End;

{ Chen mot phan tu mol vao sau mot phan tu co gia tri X }

Procedure ChenSauX{x: integer};
var p,moi: NodePtr; :found: boolean;
begin if list=NIL then begin writeln('DS rong'):; exit end:
p:= list; found:= false;
while (p<>NIL} and (not found) do

if p”~.so=x then found:= true else p:=p”.next;
if found then begin new(moi} ;

write('Vao phan tu moi: '); readln{moi”.soc}:

moi®.next:= p”*.next; p”.next:= moi;

end else writeln{'Khong tim thay'):;

end;

Procedure XoaLap;
var p,q,r: nodePtr;
begin p:= list;
while p<>NIL do
begin g:= p; r:= g*.next;
while r<>NIL do
begin if r*.sc=p”.so then begin g".next:= r".next;
r:= r*.next
end
else begin q:=r;r:= r*.next end;
end;
p:= p*.next;
end;
end;
Begin clrscr;

repeat writeln('l. Tac DS rong 2. Nhap phan tu 3. In DS8'};
writeln('4. Chen sau x 5. Chen truog x 6. Xoa sau x');
write{'7. Xoa x 8. Xca lap 9. Ket thuc. Chen : '});
readln {chon} ;
case chon of

i: KhoiTao;

2: Begin write('Vac x = '); readln(x); Nhap{x); End;

3: InDS;

4: Begin write{'Vao x = '); readln(x); ChenSauX{(x), end:
8: Xoalap:;

end; writeln;
until chon=%;
End.
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Bai 7 chirong 8: cong hai da thic ding mang

const max=50;
type sohang = record hesc: real; bac: integer end;
dathuc = record pt : array[l..max] of schang:;
n: intager;
end;
var P,Q,T : dathuc;

procedure Nhap(var P: dathuc);

var i: integer; i

bagin P.n:= §;

for i:=1 to max do begin P.pt[i].heso:=0; P.pt[i].bac:=0 end;
with P do '

begin write{'Vao n = '); readln(n};
for i:=1 to n do begin write{'So hang thu ',i,' co '};
write{'ha so va bac = ');
readln({pt[i]).heso,pt[i] .bacg) ;
end;
end;
end;

Procedure Print(P: dathuc) ;

var i : integer;
begin write('Da thuc : '):
with P do
' begin for i:=1 to n do
write(' (' ,ptli] . heso:1:2,', '",ptl{i].bac,'}) "y
writeln;
end;
end;

Procedure Cong{P,Q: dathuc; var T: dathuc);
var i,]j: integer; x: sohang:
begin | nol da thuc Q vao sau da thuc P }
with P do
begin for i:=1 to n do bagin T.pt[i].heso:
T.pt(1] .bac

pt(i] .heso;
ptli] .bac; end;

I

T.n:= n;
end;
j:= T.n;
with Q do
begin for i:=1 to n do begin T.pt[j+i].heso:
T.pt[j+i] .bac

I

ptli] .heso;
pt{i] .bac; end;

T.n:= J+n;
end;
{ Sap xep T theo thuat toan noi bot }
with T do
begin for i:=1 to n-1 do for j:=1 to n-i do
if pt{3] .bac < pt[j+1].bac then

begin x:= pt{j]; pt{jl:= pt[j+1]; ptiji+l]l:= x end;
end;
{ Cong cac so hang cung bac trong T, neu he so bang 0 thi xoa }
with T do
begin i:=1;

while i<= n-1 do
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begin if pt{i].bac = pt[i+l].bac then
begin pt[i] .heso:= ptli] .heso + pt[i+l] . heso;
for j:=i+l to n-1 do pt[jl:= pt[3+1];

decin) ;
end;
inc (i) ;
end;
for i:=1 to n do if pt[i].heso=0 then
begin for j:=i to n-1 de pt[jl:= pt[3+1];:
dec(n) ;
end;
end;
and

Begin Nhap(P); Print{P);
Cong{P,Q,T){ Print (T} ;
readln; End.

Chuong trinh trén lam nhiém vu: nhép hai da thitc p va q. céng hai da thirc p va g
dé dugc da thitc két qua 1a 1. Vi du cdc s6 hang (hé s& va bac) clia cédc da thic:
p: (11.1D) (9.9) (6.5) (2.2) (1,1) (10.0)
q: (7.7) (-6.5) (3,3) (1.2)
e (LIE) (9.9) (7.7 (3.3) (3,2) (1.1) (10,0)

Bai 8 chuong 8 : cong hai da thie dung danh sach lién két

readln; WNhap(Q); Print{Q), readln;

uses ort;

type Ptr = "“sohang;
Sohang = Record
Heso: real;
Bac integer;
Next: Ptr:
End;
Var P,Q,T: Ptr;

Precedure TaocoRong{var P: Ptr);

Begin P:= nil end;

Procedure Whap{var P: Ptr);

var R,last: ptr; tt: integer;

Begin Taorong(P) ;

repeat new(R), write{'He so - Bac '} ; readln{R”_heso,R".bac)
R" .next:= nil;

1f p=nil then begin P:=R; last:=

R end

else begin last”.next:=R; last:=R end;

write('tiep tuc nhap 1/0 ? '); readln(tt);
until tt=0;
End;
procedure Print(P: ptr);
var C: ptr;
begin if c=nil then begin writeln({'Rong'); exit end; C:=P;

while C<> nil do begin write(C”.hesc:7:2,'

end;
end;

', C*.bac,' //

v}
C:=C".next

writeln;

Procedure Cong(P,Q: ptr; war T: Ptr};
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Labkel L1,L2,xongR;
Var R,ql,q2: Ptr;
begin T:= Q;
Ll: if P*_.bac > T".bac then
begin R:= P; P:= P".next; R*.next:= T; T:= R end
else begin if P".bac = T".bac then
Begin T".heso:= T” . hesc + P* . heso; P:= P* next:
if T”.heso=0 then begin T:=T".next: goto L1 end
else goto 12;
End;
end; | Truong hop PA.bac < TA.bac |
L2: while (P<> nil) do
Begin R:!:= P; P:= P".next; Ql:= T; R2:= T".next;
while q2<>nil deo

Begin
if R”.bac > Q2" _.bac then
begin Ql”.next := R; R*.next := Q2; gote xongR; end;
if R* . bac = Q2*.bac then
begin Q2" .hesoc := Q2" .heso + R*.heso;
if Q2% .heso = 0 then Ql1” . next:= Q2% next;
goto xongR;
end;
if R".bac < Q2”.bac then begin ql:= q2; g2:= gl”.next end;
End;,

if (g2=nil) and (gl<>nil) then
begin if {(r”.bac=gl”.bac) then

begin gl”.heso:= gl” . heso + r". heso; -
if gl”.heso=0 then begin ql”.next:=NIL;
goto xongR;
end
else gl”®.next := NIL;
end
else begin gl”.next:=R; R*.next:=nil end:
end;
xongR:
End;
end;
Begin clrser; Nhap(P); write('Da thuc P: ') ;Print {P) ; readln;
Nhap (Q); write('Da thuc Q: ') ,Print{(Q); readln;
Cong(P,Q,T) ;write({'Da thuc T: '}; Print(T); readln;
End.

Vidu I: cdc s6 hang (hé s6 va bac) clia cdc da thiic
p: (11, 11) (9.9) (6,3) (2,2) (1. 1) (10,0)
q: (7.7) (-6,5) (3,3) (1,2)
eI (9.9 (7.7 (3.3) (3.2) (LD (10, 0)

Vidu2: p:(-3, D261 (2,0
Q3.3 (4.2) (. 1)
t:(l b)) (2,0)
Bai 9 chuong 8 : danh sach li¢n két thuan luon luen duoc sap xép

type Ptr = “Noda:;
Node = record so: integer; next: Ptr end:
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var list:* Ptr; x,chon: integer;

procedure Them{x: integer)
var mcli,q,p: Ptr;
begin new{moi); moi*.so := x;
if list=nil then begin moli”.next:= nil; list:= moi, exit end;
g:= nil; p:= list;
if x <= p”.so0 then begin moi”™.next:= p; list:= moi; exit end;
while p<>nil do begin if p”.sco >= x then break;
g:= p; p:= p*.next
end;

if p=nil then begin moi”.next:

else begin moi”.next:

H

nil; g*.next:= moi; exit end
p; q®.next:= moi end;

end;

procedure Duyet:

var p: Ptr:

begin p:= list;

while p<>nil do begin write{(p”.so0,"' '}, p:= p”.next end; writeln:
end;

Begin list := nil:

repeat write('l. Them 2. Duyet 3. Ket thuc. Chon : ');
readln (chon) ;

case chon of

1: begin write{'Vac x = '}; readln(x); Them(x) end:;

2: Duyet; :

end;

until chon = 3;

End.

Bai 1t chuong 8 : tinh gid tri biéu thitc dung bic¢u thirc Balan

Cidch nhap mot biéu thitc s6 hoc: mdi s6 thuc hay nguyén, méi dau phép todn,
moi didu md ngoac hay déng npoac déu nhap trén mot dong, két thac nhap 14 mot dong
chita mot kv tr 1a dau #. Vi du nhap vao biéu thic 2.156 * ( 9.17 + 6.23 ) - 1575/
5.45 # s& cho két qua 30.317781. Ham Pri() cho do wu tién trén cdc ky tr S(+-%/

uses crt;

type stringlO=string[l0];

var e,el,s:array[l..20] of string[10]; i,3j,n,top: integer;
X,y,r: real; z,u,v,w: stringl0;

function pri{z: stringl0}: byte:

begin pri:=0; if z='§' then pri:=1; if z='(' then pri:=2;

if (z='+'}or(z='-'} then pri:=3; if (z='*') or {z='/') then pri:= 4;
end;

procedure BTBalan;
begin s[1]1:='5"'; top:=1; J3:=0; z:=e[l]; i:=1;
while z <> '#' do
begin if z='(' then begin inc(top); s[top]:=z end
else if z=')' then begin while s{topl<> "{' do
begin inc{j}; elfi]:=sltop]l;
s{top]:='"; dec(top):;
end;
s[top] :='"'; dec{top):
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end
else if {z=*+'} or (2='-') or {z='*') or {(z='/') then
begin while Pri{s[top]} >= pri{z) do
begin inc(j):; el[j]:=s(topl:

s[top] :="''; dec{top):
end;
inc{tep):; sl[topl :=z2;
end else begin inc{j); el[j]:=z end;
inc{i); z:=e[i]:
end;

while s[topl<>'$' do
begin inc{(]); el[jl:=s[topl; s[topl:=''; dec{top); end;
inc(j): el[jl:='#";
aend;
function GiaTri: real;
begin j:=1; z:=E1[3]; top:=0;
while z<>'#' do

begin
if {(z="+"Yor{z="'-"Jor(z='*")or(z="'/"Jor({z='('Jor(z=')"') then
begin v:= B[topl; dec{top}; u:= s[top]:; dec(top};
val{u,x,1); val{v,y,i): '
if z='+' then r:=x+y,; if z='-' then r:=x-y;

if z='*' then r:=x*y; if z='/' then r:=x/y;
str{r:10:5,w), incl{top); s[top]:=w;
end else begin inc({top):; s[topl:=z end;

inc{i):; z:= el[3l:;
end;
val(s[top] ,x,1); GiaTri:=x;
end;

Begin clrscr:

writeln{'Hay nhap cac so, + - * / () # ")V; i:=1;
repeat readln{(z); E[i]:=z; inc(i); until z='#';
writeln{'Bieu thuec tean hoe : '); n := i~1;

for i:= 1 to n do write{e[i],’ '1; writeln; writeln;
BTBalan;

writeln{'Bieu thuc Ba lan: '"}:; j:=1;

repeat writef{el[3],’ "Y; ozi=el[d]: inc(]);

until z="#'; writeln; writeln;

writeln('Gia tri cua bieu thuc la : ',GiaTri:13:5);
readln;

End.

Bai 1 chuong 9 : doc in xau ky tu trén man hinh d6 hoa

uses graph,crt;
type str80 = string(80];
var gd,gm,x,y,songay,loi: integer;
luongngay, luongthang: real; hoten,xau: strB80;

procedure InXau(var x,y: integer; s: strB0);
begin OutTextxy(x,y,s), x:= x+ TextWidth{s) end;

procedurs InXauXd(var x,y: integer; s: str80);
begin CutTextxy(x,y,s); x:= 10; y:= y+TextHeight(s)+5 end;

procedure DocXau{var x,y: integer; var s: strB0};
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var ¢: char;

begin s:= '7;

repeat c:= readkey;

if ¢ <> #13 then begin InXau(x,y,c); s:=s+c end:
until ¢ = #13;

end;

begin gd:=Vga; gm:=VgaHi; Initgraph(gd,gm, '} ;
bar(0,0,630,200) ; setcolor (blue) ;
SetTextStyle(0,0,1), x:=10; yv:=10;

InXau(x,y,'Vao ho va ten : '); DocXau(x, v, hoten} ; InXauXd{x,y,"' '}:
InXau(x,y, 'Vac so ngay cong : ') DocXau (x,y,xau) ;
InXauXd({x,y,' '};Val{xau,songay,loi);

InXau(x,y,'Vao luong ngay : '): DocXau({x, y, xau);
InXauXd({x,y,"' "); Val (xau, luongngay, lei) ;

luongthang:= songay * luongngay;

InXauXd(x,y,"' '); InXauXd(x,y, 'Nguoi nhan lucng : '+ hoten);
3tr(luongthang:8:0,xau) ; InXauXd(x,y, 'Luong thang : '+ xau +
dong') ;

readkey: closegraph;

aend.

Bai 2 chuong 9 : vé tir do trong ché do do hoa bing bit vé

uses crt,graph;

var gd,gm,x,y,maxx,maxy: integer; c: char:

begin gd:= detect; initgraph{gd,gm,''); setbkecolor {(blue) ;
maxx:=getmaxx,k& maxy:!=getmaxy; x:=maxx div 2: y:=maxy div 2;
putpixel (x, y, white) ;

repeat c := readkey;,
1f (c = #0) then
begin c := readkey;

case ¢ of
#75: 1if (x>0} then begin dec(x): putpixel {(x,y,white) end:;
#77: if (x<maxx-1) then begin ine(x) ;putpixel (x,y,white) end;
#72: if {y>0) then begin dec (y) ;putpixel {(x,y,white) end:
#80: if (y<maxy-1) then begin inc({y); putpixel (x,y,white) end:;
end;
end;
until o=#27; closegraph;
end.

Bai 4 chuong 9 : qua béng mau dé chuyén dong ngau nhién

uses graph,crt;
var gd,gm:integer; p:pointer; s:longint; i,x,x1,y¥l,y:integer;

becin gd:=detect; initgraph{gd,gm,’ ) ;
setfillstyle(l,red) ; setcolor (red) ; fillellipse{50,50,50,50)
s:=imagesize(0,0,100,100) ; getmen (p, s) ; getimage (0,0,100,100,p") ;

delay(1000) ; cleardevice; setbkeolor(black); randomize; i:= 0Q;
repaat putpixel(random(640},random(480),random(lSO)}; inc (i) ;
until i > 3000; delay (1000}

x:= 320-50; y:= 240-50; xl:= x: yl:i= vy
repeat putimage(xl,yl,p*,xorput};delay(lOO);
putimage (x1,yl,p”,xorput) ;
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repeat x1:= x+randem{50)-25; yl:= y+random {50) -25;

until (x1>=0)and (x1<=639-100)and{y1i>=0})and(y1<=479-100}:
x:=x1l;y:=y1l:

until keypressed; closegraph;

end.

Bai 7 chuong 9 : ve dudng xody tron oc

uses crt, graph;
var gd, gm, u, v, ul, u2, vl, v2: integer;

X, v, x1, v}, x2, y2, tlx, tly, t, tl, r: real;
begin clrscr; x1l:=-51; x2:=51; yl:=-51; y2:=5l;
ul:=30; u2:=475; v1:=450,; v2:=5;
tlx:=(u2-ul}/(x2-x1); tly:=(v1-v2)/{y2-y1}:
gd:=detect; initgraph{gd,gm,''}; setcolor (red);
rectangle (ul,v2,u2,vl); t:=0; tl:=pi/1B0;
repeat r:= 50-0.3%t*tl;
x:= r* gos(t * tl); y:= r * sin(t * tl1):;
u:= ul + Round{ (x-x1} * tlx); v:= vl - Round{(y-¥l}) * tly);
1if {(ur=ul) and {u<=u2) and (v>=v2) and(v<svl) then
Putpixel (u,v,white); t:=t+0.05;
until (r<0).; readln:
end.

Bai 10 chuong 9 : chiéc dong hé chay

uses crt,graph,dos;
var x,y,x1,yl,%x2,y2,goc: integer; gocl,goc2,goc3, old,gd,gm:integer;
gio,phut,giay,mili:word; so0,giol, phutl,giayl:string; rad:real;

procedure kim_giay{goc:integer) :
begin rad:=goc*pi/180; x1:=round(x+150*sin(rad)) ;
yl:=round(y-150*cos{rad)); setlinestyle(0,0,1); line(x,v,x1l,y1l}):
Jif (goc mod 6=0) then

begin scund(3000) ;delay(10) ;noscund; and;
end;

procedure kim_phut(gocl:integer);

begin rad:=gocl*pi/180; xl:=round{x+150*sin(rad)});

vl:=round (y-150*cos{rad}); setlinestyle(0,0,3): line(x,yv,x1,y1l};
end;

procedure kim_gio({goc2:integer) ;

begin rad:=goc2+*pi/180;

x1:=round{x+100*sin(rad)}; yl:=round(y-100*cos{rad}):
setlinestyle(l,1,10); line(x,y,x1,y1);

end;

Begin gd:=detect; initgraph(gd,gm,’'}’

(* emmmee- Ve 3 vong tron —----- *)

setcolor (10} ; setbkeolor(white); x:=getmaxx div 2; y:=getmaxy div 2:
setfillstyle{l,10); setcolor{4):

cirele(x,y,210); circle(x,y,170}): circle{x,y,5); fleoodfill{x,y,4};
setfillstyle(2,14); floodfill (x+11,y+11,4);

setfillstyle(l,blue}; floodfill (x+88,y+158,4) ;

(¥ =mmmmm- Ve so tren mal dong ho -—------- *)
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setcolor(12); settextstyle(0,0,2):
outtextxy(x-18,y-197,'12'),; cuttextxy(x+183,y-5,'3");
outtextxy (x-186,y-5,'9"'); cuttextxy (x-10,y+183,°6"') ;
outtextxy(x+160,y-98,'2"'); ocuttextxy(x-180,y-98,'10");
outtextxy (x+88,y-170, '1'); outtextxy(x-114,y-170,'11"');
outtextxy (x+160,yv+B8,'4"'); outtextxy(x-172,y+88,'8")
outtextxy (x+88,y+158,'5"'),; outtextxy(x-110,y+154,'7");

{(F mmmemee Ke mac dong ho -------- )
setecolor(l?) ; settextstyle(0,0,1); ocuttextxy(x-20,y+120,'VIETNAM') ;

(% —man Ve 3 kim dong ho ------ *)

setuwritemode (xorput); goc:=0; gocl:=0; gocZ:=0;

gettime (gic,phut,giay,mili); goc:=giay*6; old:=giay.

kim giay(goc): gocl:=phut*6+ giay div 10; kim_phut{gocl) ;
goc2:=gio*30+phut div 2; kim gio(gece2):

R Cho dong ho chay ----eeeeee #)
repeat gettime(gioc,phut,giay,mili);,
if giay<>old then
begin kim giay(goc): goc:i=giay*6; kim_giay(goc) ; old:=giay;
if phut*6+giay div 10 <>phut then
begin kim_phut(goel); gocl:=phut*é+giay div 10;
kim phut{gocl); kim gic{goc2. ;
gocZ:=gio*30+phut div 2; kim_gio({goc2):
end;
end;
until keypressed;
closegraph;
end.

Bai 11 chuong 9 : biong chuyén dong bat tuomg

uses graph, crt;

var hl, h2, 2, y, n, gm, gd: integer; p: pointer;

begin gd:=detect; initgraph{gd,gm,'’'); randomize;
setbkcolor{cyan); setcolor(red); setfillstyle(l,red);
fillellipse (20,20,20,20);

n:=imagesize{0,0,40,40}; getmem(p,n):; getimage{0,0,40,40,p");

cleardevice; x:=random{550}+50; y:=random(400)+50; hl:= 1; h2 := 1;
repeat putimage(x,y,p”,1):; delay(l00); putimage{x,v,p”,1):

x:= X+ 5*hl; y:= y+ 5*h2; if ({(x >= getmaxx-40) then hl:= -hl;

if (y >= getmaxy-40) then h2 := -h2;

if (x<=0) then hl:= -hl; if (y<=0} then h2:= -h2;

until keypressed;

=losegraph

end.

Bai 12 chuong 9 : tac menu doc trong ché doé do hoa

uses crt,graph; label L1; const somue= 4;
var t: array([0..11] of string[50]; i,j,gm,gd:integer; cl,c2:char;

procedure VeThanh(i: integer) :
begin setfillstyle(l,darkgray);
bar {200,504+ ( (3-1) *20) , 430,70+ ({i-1) *20}) ;
setcolor (magenta) ; rectangle (200,50+ {({1-1)*20) ,430,70+((i~1)*20)};
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setcolor(yellow); outtextxy({215,55+((1-1)*20) ,t[i]}
end;

procedure VeHopSang(j: integer):

begin setcoclor(white); setfillstyle(l,blue);
bar{(201,53+ ({3-1)*20) ,429,66+({j-1)*20)};
outtextxy (215,55+ ({3-1)*20) ,t[31};

end;

procedure dohoal; .

begin cleardevice; fillellipse({320,240,150,150); readkey end;
procedure dohoal2;

begin cleardevice; bar3d(130,200,400,290,50, true); readkey end;
procedure dcochoal3;

begin cleardevice; fillellipse (320,240,150,80); readkey end;

Begin t[0]:=' MENU CHINH DO HOA';

t[1]:='1l. Chuong trinh do hoa 1'; t[2]:='2. Chuong trinh do hoa 2';
£[31:='3. Chuong trinh de hoa 3'; t[4]:='4. Ket thuc 'y
gd:=detect; initgraphi{gd,gm,''); setbkcolor({lightgray): Jj:=1;

Ll: cleardevice; settextstyle(0,0,0); setfillstyle(l,cyan)
bar(200,20,430,40) ; setcolor{magenta); rectangle(200,20,430,40);
setcoelor (yellow) ; outtextxy(215,25,£[0]});
for i:=1 to somuc d¢ VeThanh{i):; VeHopSang(]):
while true do
begin el:= readkey; if (cl=#0) then c2:=readkey:
if (cl=#13) and (j=somuc) then break
else if {(cl=#0) and ((c2=#B0) or (c2=#72)) then
begin if (c2=#80) then
begin inc{j); if (j>1) then VeThanh(j-1):
if {(3=somuc+l) then j:=1; VeHopSang(j) end
else begin dec{j):;if (j<somuc)and(j>-1}then VeThanh (j+1):
if (9<1) then j:=semuc; VeHopSang(j) end
end
else if (cl=#13) then
begin case j of 1: dohoal; 2: dohca2; 3: dohoa3: end:
goto L1; end;
end;
closegraph; End.

Bai 13 chuong 9 : chim anh sang chiéu vao guong

Uses graph,crt;

var gd,gm,r,u0,v0,ul,vl u2,v2,x0,y0,x1,y1,x2,y2 13, v3,x3,y3,ud,v4,
x4,y4,u5,u6,u7,uB,v5,v6,v7,v8, ,x5,x6,x7,x8B,y5,y6,y7,¥8, xx, vy,
dai,rong,x11,x12,x13,x14,y11,¥12,y13,y14: integer;
g: char; k: real:

procedure Doi(u,v,x0,y0: integer; var x,y: integer);
begin x:=x0+u; y:=y0-v end;

begin gd:=detect; initgraph(gd,gm,’'):

setcolor{lightred); setbkcolor(cyan); K:=0.5; r:=315;
dai:=100; rong:=60;

x11:=320-dai-30; y11:=400+30; x12:=320+dai-30; y12:=400+30;
x13:=320+dai+30; y13:=400-30; x14:=320-dai+30; y14:=400-30;
repeat
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(F e Ve guong --------—--===-=--~ *)

setfillstyle(l,white); setcolor{white}; line(x1l,y11l,x12,y12):
line{x13,y13,x12,y12) line{xi3,v13,x14,v14); line{x11l,yll,x14,y1l4);
floodfill {320,400,white): setcolor(lightred):

{(F mmrmmmmmmmm Ve chum tia sang ---------------- 3
ul:=0; v0:=0; Doi(u0,v0,320,400,x0,y0);
ul:= round(r* cos(k)); vi:=round(r* sin(k}):

Doi(ul,vl,320,400,x1,yl); xx:=x1; yy:=yl; line(x0,vy0,x1,yl);
uZ2:=-ul; v2:=vl; Doi{u2,v2,320,400,x2,y2}; line{(x0,y0,x2,y2);
ul:=round{ {(r-5) *coes (k-pi/180)); v3:= round( (r-5) *sin{k-p1/180)}
u3:=-u3; Deoi(ul,v3,320,400,x3,y3); line(x2,y2,x3,y3);
ud:=round{ (r-5) *cos (k+pi/180)}; vd:= round{ (r-5) *sin (k+pi/180})) :
ud:=-ud; Doi{ud,vd,320,400,x4,y4); line{x2,y2,xd,y4);

Doi{ud,v0,340,400,x0,y0} ., Doi{ul,v1,340,400,x1,vy1);

Doi {(u2,v2,340,400,x2,y2) ; line(x0,y0,x1,y¥1); line(x0,y0,x2,y2);
ul:=round({r-5) *cos (k-pi/180)); v3:= round({r-S)*sin{k-pi/180)) ;
ud:=-u3; Doi{ul,v3,340,400,x3,y3);line(x2,y2,x3,y3)};
ud:=round{{r-5) *cos (k+pi/180)); vid:= round { {r-5) *sin(k+pi/180)):
ud:=-ud; Doci(ud,v4,340,400,x4,v4); line(x2,vy2,x4,v4);

Doi (u0,vD,300,400,x0,y0); Doi{ul,vl,300,400,x1,y1);
Doi{u2,v2,300,400,x2,y2}; line (x0,y0,x1,y1) ;line(x0,y0,x2,¥2);
ul:=round( (r-5) *tcos (k-pi/180}); v3:= round{ (r-5)*sin(k-pi/180)};
u3d:=-u3; Doi{u3l,v3,300,400,x3,y3):;1line(x2,y2,x3,y3);
ud:=round({r-5)*cos{k+pi/180}); vid:= round{{r-5) *sin{k+pi/180}) ;
u4:=-u4:Doi(ud,v4,300,400,x4,y4):line(x2,y2,x4,y4);

[ Ve den chieu --------mmmmmmmore- 1

uS:=round( (r-20) *cos (k+5* (p1/180)}) ;v5:=round ({r-

20) *sin (k+5% (pi/180}) ) :
u8:=round((r—20)*cos(k-5*(pi/180)));v8:=round{(r—20)*sin(k—
5 {pi/180)}) ¢
Doi(u5,v5,320,400,x5,y5};Doi(u8,v8,320,400,x8,y8):

u7:=round{ {(r+22) *cos (k+3¥ {pi/180} )}

v7:=round ({r+22) *sin(k+3* (pi/180}});
u6:=round( (r+22) *cos {k-3*(pi/180)))

v6:=round ({r+22) *sin (k-3* (pi/180})):
Doi(u?,v?,320,400,x?,y7);Doi(uG,v6,320,400,x6,y6);

setcolor {1ightmagenta) ;line (x5,y5,x8,y8) ;1line (x6,y6,x7,y7};
line{x5,y5,x7,y7) /line (x6,y6,x8,y8); setfillstyle{l,lightmagenta};
floodfill (xx+2,yy+2,lightmagenta) ;

Jrmrr e Viet chu —-v=mmmmmmememmmm oo }

setColor (Yellow) ;setTextStyle(0,0,2) ;setTextJustify(1,2)
QutTextxy (320,30, '"TRUCNG THPFT LY NAM DE');

OutTextxy (320,450, "GUONG') ;

| Chuyen dong: an T tang goc, an G thi giam goc, an X ket thuc |}
c:=readkey;
if e="t" then
begin cleardevice;k:=k+0.05;
if k> (pi/2)-5%*(pi/180} then k:= pi/d end;
if ¢c="g' then
begin cleardevice;k:=k-0.05;
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if k< 10%(yi/180) then k:= pi/4 end;
setcolor{lightred) ;
until c='x'; closegraph;
end.

Bia 14 chuong 9 : fim bao 16i cia cac diém trén mat phing

Ham Rephai(p, ¢, r): néu r nam bén phai nira dudng thang di tlr p qua g thi ham
cho gid tri True, trdi Jai cho False. Dau tién p chita n diém nhdp vao tir 1&p van ban
Baol.ot.inp (dong dau chifa n. cic dong dudi chita toa d6 (x.y) cha ting diém), ucp
theo chwong trinh sdp xe: mang p tang din theo toa do X (n€u x tring nhau thi sdp xép
theo gid tri y tang dédn): p(1]. pf2], . . ., pln]. Sau d6 chuong trinh tim cdc dinh & phia
trén cua bao 16t theo chi¢a kim déng hé di tir p[1] dén p[n] luu vao mang t, tim tiép
cdc dinh o phia <61 cita bao 161 theo chiéu kim déng hé di tir p[n] dén p[1] luu vio
mang d, cudi cling i cdc dinh cla bao 161 theo chiu kim déng ho vao t&p van ban
BaoLoi.out (dong dau ghi s6 dinh cta buo 161, cdc dong sau ghi toa do cic dinh). Tu
tép Baoloi.int va Baoloi.out ta ¢6 thé v& bao 16i va cdc diém ban ddu tén man hinh dé
hoa.
type diem = reccrd x,y:real end;

mangdiem = array[l..500] of diem;
var p,t,d: mangdiem; tg: diem:; i,j,k,h,n: integer:

£1,£2: text;
function Rephai(p,q,r:diem): boolean;
begin if (qg.x*r.y+p.x*q.y+p.y*r.x-g.X*p.¥y-pP.X*r.y-r.x*q.y < 0) then

Rephai:= True else Rephai := False;
and;
begin
assign (fl, 'BacLoi.inp'); reset{fl};
assign(f2, 'BacLei.out'); rewrite(f2):

readln {fl,n}:
for i:=1 to n do read{fl,p[i].x,plil.y); close{fl);
for i:=1 to n-1 do for ji=n-1 downto i do
1if (p[3] . x>p[3+1] . x}or((p[j].x=p[j+1l].x}and(p[j].y¥v>p[3+1].v¥)} then -
begin tg:=plj]; pljl:=pli+1]; pli+l]:=tg end;
£1]l:= pl[l]: £[(2]:= p[2]); k:=2;
for 1:=3 to n do
begin incik); t[k]l:= p[1];
while (k>2) and (not Rephai (t[k-2]1, t[k-1], t[k]}) do
begin t[k-1]1:= t[k]; dectik) endy
end; -

d[l]:= p[n]; d[2}:= p[n-1]1; h:=2;
for i:= n-2 downte 1 do
begin inc(h}: dih]:=pli]:
while (h>2} and (not Rephai{d[h-2],d[h-1],d[h]})} do
begin d[h-1]:=d[h]; dec{h) end
end;

writeln(f2,k+h-2);

for i:=1 to k do writeln({f2, t[i] .x:13:5," 'L,E[3i].y:13:5);
for i:=2 to h-1 do writeln(f2,d4[i].x:13:5," V,d[4i].y:13:8);
close(f2)} ;
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write('Xong..... 'y ; readln;
end.

Vi du tep Baoloi.inp gom 21 dicm:

TR NN N
RN
PN

1 2 12 2 3
1 3 14

31 3z 1 0.5
4 3 4 4

2 0
3 3 5 4 35

s

Teép Baolot.out chifa cic dinh cta bao 161 liet ke theo chiéu kim dong ho:

7

0.00000 2.00000
1.00000 4.00000
3.0000C 5.00000
5.00000 4.00000
4.00000 1.00000
3.00000 0.00000
1.00000 0.50000

Bai 9.chuung 12 : xép n gquan hau trén ban ci

Diénh s6 cot vi dong cta ban g tir 1 dén n, mbi dong duoge x&p diing 1 quan hiu.
Vin dé con lai Ia xem méi quan hau duge x€p ding vao ¢ot nao. do dd mot cach xép
duoe bicéu dién bing bo (x[1], x[2], - . .. x[n)), trong dé x{k| = j<6 nghia la quan hau
dong k xép viwo cot j. Thanh phan x{k] cé th¢ nhan gid tri tr | dén n, gia tri ) 1a duge
chip nhan néu o (k.j) chua bi cdc quan hau trude chidu dén (quan hau co thé an ngang,
doc vi hai dudmg chéo). Ta cdn ght nhan frang thdi cia ban ¢&f trude ciing nhu sau khi
x¢p mot quan hau.

Viéc kiém sodt theo chiéu ngang la khong can thiét vi mdi dong chi xép mot
quan hiu. Viec kiém sodt theo chiéu doc duoce ghi nhén nha diy bien logic a[j] V4l quy
ude alj] = true néu cot j con tréng. DAL voi hai duong chéo ta nhan xét ring mot duong
¢é phuong trinh [a k + j = const. ¢on dudng kizia k-j=const 2<=k+j<=2n,1-n
<=k - j <= n -1, 1t d6 dudng chéo thi nhit dugc ghi nhin nhd bicn logic blj] (2 <=
<= 2n), vi duomg chéo thit hai nha bién ¢[j] ( 1-n <=j<=n-1) véi quy udc cic duong
iy con trong néu bién tuong dng ¢o gid tri True. Liic ddu cdc bicn trang thdi a[jl, b3l
c[j] déu nhan gid tri True. Nhu vy gid tri j duge chap nhan néu ci ba bicn ajjl, blk+j].
clk-j] cang cé gid tri Truc. Cdc bién nay can gan lai False khi xép xong quan hiu tha k
va tra lai True sau khi got InKetQua hay QuanHau(k+1).
var n: integer; d: word;

: array(l..20] of integer;

array([l..20] of boolean;

X

a

b: array[2..40] of boolean;

¢: array[-19..19] of beolean;

procedure KhoiGan;
var 1i: integer;

begin write{'n = '}; readln(n) ;

d:= 0; for i:=1 to n do al[i]:= true;
for 1i:=2 to 2%n do bli]:= true:

for i:= 1-n to n-1 do ¢[i]:= true;
end;

procedure InKetQua;
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var i: integer;
begin d:= d+1; write{d:5,': "):

for 1:=1 to n do write{x[i1]:3); writeln:;
if d mod 23=0 then readln:
end;

procedure QuanHau(k: integer);

var j: integer;

begin

for j:=1 te n do

if alj] and b[k+j] and clk-j] then

begin x[k]:=3; a[j]l:= false:;
blk+]]l:= false; c[k-j]l:= false;
if k=n then InKetQua else QuanHau(k+1) ;
afjl:= true; blk+3i]l:= true; c[k—j]i= true;
end;
end;

BEGIN KheoiGan;
QuanHau (1) ;
write('Xong...'); readln;
END.

Tir chuong trinh nhan duge cac cdch sip xép 5 quan hiu trén ban ¢& 5 x 5 nhur
sau: (13524) (14253) (24135) (25314) (31425) (35241) (41352) (42531) (52413)
(53142).

Bai 2 chuong 13 : chu trinh Euler

uses crt;

label 11;

const nmax=30;

type mangl= array(l..nmax,l.._nmax] of byte;
mangZ= array[l..nmax] of boolean;
mang3= array[l. .nmax] of integer;

var ¢: mangl: 1lv: mang2;
i,j,u,n,bu,dem: integer; f: text;

function lienth({u,v: integer; lv: mang2): integer:;

var i,j,d,k,l: integer; p: mang3;
bagin
cfu,v]:=0; clv,u]:=0;

for i:=1 to n do p[1}:=0; 4:=0;
for i1:=1 to n do
begin if {(pli1]=0) and 1v[i] then
begin inc(d): pli]l:=d;
for ki=1 ten de for j:=1 to n de for 1l:=1 to n do
if (p[jl=0)and 1v[]] and{p[li=d)and(c[l,)j]=1} then pl[3j]:=d;
and;
end;
clu,v]:=1; cl[v,u]l:=1; lienth:=d;
end;

Begin clrscr;

assign{f, 'Euler.dat'); reset(f);

readln{f,n) ;

for i:=1 to n do for j:=1 to n do read{f,c[1,3]):
close (f};
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write{'Bat dau di tu dinh u = "); readln{u):
writeln{'Duong di Euler tim duocc : '); dem:=0;
for j:=1 to n de 1lv[j]:= true:

1ll: bu:=0;

for J:=1 to n do if ¢{u,jl=1 then inci{bu}; dem:=dem+1:
if bu=1l then
begin for 3j:=1 to n do if c[u,3j}=1 then

begin 1lv[u]:= false; c[u,3]1:=0; c[j,u):=

writeln{'chon canh ',dem:3,' la: ',u:2,' - ',3:2);
u:= 3; goto 11;
end;

end else

begin

for 3:=1 to n d¢ if cfu,3jl=1 then
begin if lienth(u,j,lv})=1 then
begin clu,j]:=0; c[3,u]:=0;

writeln('chon canh ',dem:3,' la: ',u:2,' - YL.3:2);
u:= Jj; goto 1l;
end
end

end;

readln; END.
Dix li¢u vé do thi d¢ trong tép Euler.dat gém c6: n - s6 dinh ctia dé thi, ma tram ké

CIn.n] duge ghi theo hang. Khi chay chuong trinh ta phdi nhap vao dinh xuat phdt cta
dudng di Euler, mdy $& in ra lan luot cac Cdnh cua dudng di Euler. Trong chuong trinh
st dung mot ham l1a LienTh(u.v.Iv). Trong qud trinh tim dudng di Euler, dé thi ban déu
b1 xod cdc dinh v cdc canh dan dan. Him LienTh(u,v.lv) cho bi¢t s thanh phan lién
thong cua do thi tal thdi diém dang xét, néu ta xod canh {u,v) clia do thy.

9
24 5

SN T

7
V6i d6 thi cho ¢ hinh trén thi tep s6 li¢u Euler.dat ¢6 dang:

9

11000000
101000000
110101000
001010000
000101011
001010110
00001010
Co000C11101
000010010

K¢ qua nhan duoc dudng di Euler néu xuat phdt tirdinh 1 1a: (1-2)(2-3) (3 -
BHE-506-606-T(T-808-5)5-9(9-8)(8-6)(6-3)(3-1)
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Bai 3 chuong 13 : duyét tat ca cac chu trinh Hamilton

var i, Jj, n: integer;
c: array[l..10,1..101 of byte:
p: array([l..10] of byte;
b: array[l..10] of boolean;
d: word,; f: text;

procedure xuly:
label 11;
var t: integer; kd: boolean:
begin kd:=True;
for £:=1 to n-1 do
if cfplt],pl[t+l]] = 0 then
begin kd:= false; goto 11; end;
if cl[pnl,;pfl]]=0 then kd:= False;
1i:if kd then
begin d:=d+1;
write('Chu trinh Hamilton ',d:4,' la : '};
for t:=1 to n do writelip([t]:3); writeln;
if d mod 23 = 0 then readln;
end;
end;

procedure Hamilton{(k: integer) ;
var j,il:integer;
begin for j:=1 to n de if b{j] then
begin pl[k]:=3: b{j]:= False;
1f k=n then xuly else Hamilton(k+l); b[]j]:= True;
end;
end;

Begin
assign(f, 'hamil.dat'); reset{f}. readln{f,n):
for i:= 1 to n do for j:=1 to n do read(f,c[1,]]),; close(f);
for i:+1 to n do b[i]:=True; 4:=0; Hamilton{l); readln;
End.

Mang P[1.n] luu cic hoan vi sinhracuatap | 1, 2,.. ., n }. Tha tuc Hamilton(k)
dung dé quy thé hién thuat todn quay lui. Tha tuc XuLy ding dé kiém tra mot hodn vi
¢6 phai la dudng di Hamilton hay khong. S6 fidu vio dé trong tép Hamil.dat gém céc
thong tin: n - 56 dinh clla do thi, ma trin ké C{1..n,1..n] vié1 theo ting hang. Véi dé thi
nhu & Hinh dudi thi tép s6 liéu ¢6 dang:

8

011100020

icoco0100¢0

1001100020

10100110 1 5
21100101

o¢co011010

00101101

0001010

Kht chay may liét ké 16 chu trinh Hamilton tim duoc ta:
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Chu trinh Hamilton 01 la 125876423
Chu trinh Hamilton 02 1a 13467852
Chu trinh Hamilteon 16 la 87643125
Bai 4 chuong 13 : dudng di ngdn nhat giita hai dinh
label 11;
const sdmax=30; scmax=100;

type mangl=array(l..sdmax] of integer;
mangZ=array[l..scmax] of integer:;
mang3=array[l..sdmax] of real;
mang4=array([l..scmax] of real;

var dtr,ddi:mangl; ¢l,c2,xc:imang2; nh:mang3; ddai,en:mang4;
1,j,1t,sd,sc,scl,goc,dich:integer; mindd:real; f1,fZ2:text;

’

procedure ann(goc,dich,scl,sc,sd:integer; cl,e2:mang2;
ddai:mang4;nh:mangB;dtr:mangl; xc:mang2;cn:mangd ;
var ddi:mangl;var mindd:real;var it:integer} .,

var kn,i,k,k1,k2,inhnh:integer; nhnh:real ;

begin

for i:=1 to sd deo begin nh(i]:=-1.0; dtr(i]:=-1; end;

nh{goc]:=0.0; dtr[goc] :=0; it:=0;

while {(true) do

begin (* bat dau vong lap theo while *)
it:=it+l; writeln{'Buoc lap ',3t%t);
for i:=1 to sc do begin xc[i]:=0; enf{i]:=1.0e+30; end;

(* Tim mot cung noi ra ngoai tep da gan nhan *)
for k:=1 to sd do if (nh[k]>-1) then
begin

(* Mo dau chu trinh theo k: tinh x¢[.], ¢nl.] doi vor nhung canh
hoac cung di tu dinh da gan nhan k toi cac dinh chua gan nhan *)
for i:=1 to sc do if {(cl[i)=k) and (nh{c2[1]]<-0.5) then
begin xc[i]:=1; enf[i) :i=nh[eclfi]]+ddaili]; end;
for i:=1 to sel do
if (c2[i]=k} and (nh[cl[i1]]<-0.5) then

begin xc{i]:=-1; en[i}:=nh[c2[i]]+ddai[i] ; end;
end; (¥ Ket thuc vong lap theo k *)
nhnh:=cn[l1]; inhnh:=1:
for i:=2 to sc do if {cn[i]< nhnh) then

bagin nhnh:=cnli]; inhnh:=i end:

(* Gan nhan va danh dau dinh dan toi dinh duoc gan nhan *)
1if {xc[inhnh]=1) then
begin kn:=c2[inhnhk]; nhi{kn] :=cn[inhnh] ;
dtr[kn] :=clf{ainhnh]; end
else begin kn:=cl{inhnh]; nh[kn] :=en[inhnh] ;
. dtr[kn}:=c2[inhnh]; end;
if (kn=dich) then
begin mindd:=nh[dich]; for i:=1 to sd do ddif[i]:=0;
1:=1; kl:=dich; k2:=dtr[dich];
repeat begin ddi[sd-i+1]:=kl; i:=i+1; kl:=k2,;
if (k1l<>0} then k2:= dtr{k1]: end;
until (kl=0);
exit;
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end;
end; (™ het vong lap theo while *)
end; :

Begin
assign(fl, 'ddnn.inp") ; raset{fl) ;
assign(f2, 'ddnn.out'}; rewrite(£2) ;
read({fl,scl,sc,sd);
for i:=1 to sc do read(fl,cl[i],c2{i],ddai[i]);
writeln({f2,'Se cung vo huong: ',scl);
writeln(f2, 'Tong so cung: ',se); writeln(f2,'So dinh: ', sd);
for 1:=1 to sc do
writeln(f2,'Cung ',i,': tu 'eel{i],"' den ',e2[i],
''dai ',ddaii1]:1:4);

closa(fl);

11: write{'Noi xuat phat la dinh: ') readln{goc);
write ('Noi den la dinh : ') readln(dich) ;
writeln{f2) ;

writeln(f2, 'Dinh xuat phat : ',goc);
writeln{f2, 'Noi den la dinh: ',dich};

ann(goe,dich,scl,sc,sd,cl,c2,ddai,nh,dtr,xc,cn,ddi,mindd,it);

writeln(f2, 'Do dai duong di ng.nhat: ',mindd:1:5) ;
writeln({fZ, 'Duong di ng.nhat qua cac dinh: ') ;
writeln{'Do dai duong di ng.nhat: ' ,mindd:1:5);
writeln('Dueng di ng.nhat di qua cac dinh: '); j:=1;
for i:=1 to sd do if {(ddi[i]>0) then

begin write(£2,' ' ,ddi[:]); write(' ',ddi[i]);
1f {J med 8=0) then begin writeln(f2}; writeln ; end;
Jr=3+1;

end;

writeln(f2); writeln: write('Tiep tuc tim DDNN 1/0: '), readln(i);
if (i=1) then goto 11; close(£f2) ;
End.

Tha tye Ddnn ¢6 céc thong s6 sau:

- Goc: tén dinh ngudn. Dich: tén dinh dich. SCI: tong 6 canh vo hudng. SC:
tong s6 canh vo hudng va cung 6 hudng. SD: s6 luong dinh.

- Ciac mang Cl{sc), C2[sc], DDAI[sc) ¢6 ¥ nghia: canh hay cung néi dinh Cl}i]
véi dinh C2[i] ¢6 d6 dai 1a DDAI[1].

- Mang NHJsd): nhian cia dinh i 1a NH[t]. Mang DTR[sd] (viét tat ca "dinh
trude™): dinh i duge gdn nhin tir dinh DTR[i]. Ming DDI{sd]: luu trix dutng di ngin
nhat tim duoc.

- Mang XCfsc] vd CN[s¢]: cdc mang trung gian. MINDD: do dai dudng di ngan
nhdt. IT: s& budc lap (s6 dinh duoc gdn nhin).

Dir lieu vé d6 thi cho trong tép vin ban Ddnn.inp gom cdc théng tin: scl, sc, sd
vacl{i], e2[i], ddai[i) v6ii= 1, .. .. sc. Véi db thi nhu trong Hinh 4 Muc 4 thi t¢p s6
licu cé dang sau:

12 15 8
123135142
231257344
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355463583
67 46867875
631652746

Két qua tim dudng di ngan nhat tr dinh 1 tdi dinh 8 va dudng di ngén nhat tir
dinh 8 vé dinh 1 cho trong tép Ddnn.out nhu sau:

So cung vo huong: 12

Tong so cung: 15

So dinh: 8

Cung L: tu 1 den 2 dai 3.0000

Cung 2: tu 1 den 3 dai 5.0000

Cung 3: tu | den 4 dai 2.0000

Cung 4; tu 2 den 3 dai 1.0000

C+ung 5: tu 2 den S dai 7.0000

Cung 6: tu 3 den 4 dai 4.0000

Cung 7: tu 3 den 5 da1 5.0000

Cung 8: tu 4 den 6 dai 3.0000

Cung 9: tu 5 den 8 dai 3.0000

Cung 10: tu 6 den 7 dai 4.0000

Cung 11: tu 6 den 8 dai 6.0000

Cung 12: tu 7 den 8 dai 5.0000

Cung 13: tu 6 den 3 dai 1.0000

Cung 14: tu 6 den 5 dai 2.0000

Cung 15: tu 7 den 4 dai 6.0000

Dinh xuat phat : 1

Noi den la dinh: 8

Do dai duong di ng.nhat: 10.00000

Duong di ngan nhat qua cac dinh:
14658

Dinh xuat phat : 8

Noi den la dinh: 1

Do dai duong di ng.nhat: 11.00000

Duong di ngan nhat qua cac dinh:
86321
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