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KHAI NIEM LAP TRINHV NGON NGU
. LAP TRINH

Nh ta biét, moi bai todn c6 thuat todn déu c6 thé gidi d oc trén mdy tinh
dién tr. Khi giai bai toan trén mdy tinh dién t, sau cac b Gc xac dinh bai toan
va xay dung hoac lua chon thuat toan kha thi la b Gc 1ap trinh.

Lap trinh 1a st dung cdu tric di liéu va cac cau 1énh ctia ngon ngit 1ap trinh
cu thé dé mo ta dir liéu va dién dat cdc thao tdc cha thuat todn. Ch ong trinh
viét bang ngon ngit 1ap trinh bac cao ndi chung khong phu thudc vao loai may,
nghia 12 mot ch ong trinh ¢6 thé thuc hién trén nhiéu loai may tinh khdc nhau.
Ch ong trinh viét bang ngon ngit may c6 thé d ¢c nap truc ti€p vao bd nhd va
thuc hién ngay, con ch ong trinh viét bang ngon ngit 1ap trinh bac cao phai d ¢c
chuyén ddi thanh ch ong trinh trén ngon ngit mdy méi c6 thé thuc hién d gc.

Ch ong trinh dic biét c6 chitc nang chuyén déi ch ong trinh d oc viét bing
ngon ngir 1ap trinh bac cao thanh ch ong trinh thuc hién d oc trén mdy tinh d oc
goi la ch ong trinh dich.

Ch ong trinh dich nhan d4u vao 1a ch ong trinh viét bang ngon ngit 1ap trinh
bac cao (ch ong trinh ngudn), thuc hién chuyén déi sang ngon ngit miy (ch ong
trinh dich).

Ch ong trinh ngubn—> | Ch ong trinh dich |——Ch ong trinh dich

Xét vi du, ban chi biét tiéng Viét nh ng can gidi thiéu vé tr dng ctia minh
cho doan khéch dén tirn G6c Mi, chi biét tiéng Anh. C6 hai cdch dé ban thuc hién
diéu nay.

Cdch thir nhdt: Ban néi bang tiéng Viét va ng 0i phién dich gitp ban dich
sang ti€ng Anh. Sau mdi cau hodc mot vai cau gidi thiéu tron mot ¥, ng di phién
dich dich sang ti€éng Anh cho doan khach. Sau d6, ban lai gidi thiéu ti€p va ng oi
phién dich lai dich ti€p. Viéc giGi thiéu ctia ban va viéc dich cta ng oi phién
dich luan phién cho dén khi ban két thic ndi dung giéi thiéu ctia minh. Cach
dich truc ti€p nh vay d oc goi la thong dich.

Cdch thit hai: Ban soan noi dung gi6i thiéu cta minh ra gidy, ng i phién
dich dich toan bd noi dung d6 sang ti€ng Anh réi doc hoac trao van ban da
dich cho doan khéich doc. Nh vay, viéc dich d oc thuc hién sau khi ndi dung
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gidi thiéu da hoan tat. Hai cong viéc d6 d oc thuc hién trong hai khoang thoi
gian doc lap, tach biét nhau. Cach dich nh vay d oc goi la bién dich.

Sau khi két thic, v6i cach thit nhit khong c¢6 mot van ban ndo dé 1 u trit, con
vGi cdch thi hai c6 hai ban gidi thiéu vé tr dOng cua ban bang ti€ng Viét va bang
ti€ng Anh c6 thé I u trit d€ dung lai vé sau.

T ong tunh vay, ch ong trinh dich c6 hai loai la thong dich va bién dich.
a) Thong dich

Thong dich (interpreter) d oc thuc hién bing céch lap lai day cidc b Gc sau:

Kiém tra tinh diing dén ctia cau lénh tiép theo trong ch ong trinh nguon;

@ Chuyén d6i cau léenh d6 thanh mot hay nhiéu cau lénh t ong ting trong

ngon ngit may;

® Thuc hién cdc cau lénh vira chuyén déi d oc.

Nh vay, qua trinh dich va thuc hién cic cau 1énh l1a luan phién. Cac ch ong
trinh thong dich 1an 1 ot dich va thuc hién ting cau 1énh. Loai ch ong trinh dich
nay dac biét thich hop cho moi tr ong doi thoai gitta ng 0i va hé thong. Tuy
nhién, n€u mot cau Iénh nao d6 phai thuc hién bao nhiéu lan thi né phai d gc
dich bdy nhiéu lan.

Cac ngon ngit khai thac hé quan tri co s di liéu, ngon ngir doi thoai vGi hé
diéu hanh,... déu st dung trinh thong dich.

b) Bién dich

Bién dich (compiler) d oc thuc hién qua hai b 6c:

Duyét, phat hién 16i, kiém tra tinh ding dan cha céc cau lénh trong
ch ong trinh nguon;

@ Dich toan bo ch ong trinh nguén thanh mot ch ong trinh dich c6 thé

thuc hién trén mdy va c6 thé 1 u trit dé sir dung lai khi can thiét.

Nh vay, trong thong dich, khong c6 ch ong trinh dich dé 1 u trit, trong bién
dich ca ch ong trinh nguon va ch ong trinh dich c6 thé I u trit lai dé str dung vé sau.

Thong th dng, trong moi tr ong lam viéc trén mot ngon ngit 1ap trinh cu thé,
ngoai ch ong trinh dich con ¢6 mot s6 thanh phan c6 chitc nang lién quan nh
bién soan, 1 u trit, tim ki€ém, cho biét cac két qua trung gian,.... Vi du, Turbo
Pascal 7.0, Free Pascal 1.2, Visual Pascal 2.1,... 1a cic moi tr ong lam viéc trén
ngon nglt Pascal; Turbo C++, Visual C++,... 12 cdc moi tr ong lam viéc trén
ngon ngit C++.

Cac moi tr ong lap trinh khac nhau & nhitng dich vu ma né cung cap, dac biét
la cac dich vu nang cép, tang ¢ ong cac kha nang mdéi cho ngon ngit 1ap trinh.
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B idoc thém 1

BAN BIET Gi VE CAC NGON NGU LAP TRINH?

D3 c6 hang nghin ngén ngit 1ap trinh d dc thiét k& va mbi nam lai c6 thém nhiéu
ngén ngir 1ap trinh méi xuét hién. Cac ngdn ngit th dng d oc nhac dén la: Ada, Algol,
APL, Assembly, Basic, C, C++, C#, Cobol, Delphi, Fortran, Java, JavaScript, Lisp,
Logo, Pascal, Perl, PHP, Prolog, Python, Ruby,... Su phat trién ctia ngdn ngif 1ap trinh
gén lién v6i su phat trién cla tin hoc. Mbi loai ngén ngit pht hop hon véi mét sé 16p bai
toan nhét dinh. Cung véi tén cac ngdn ngi 1ap trinh, cac thuat ngir th dng d dc nhac t6i
la "lap trinh c8u trac", "1ap trinh h éng d6it ong", "lap trinh web", ...

Nhirng ngén ngi 1ap trinh hién nay th 6ng cung cdp cac th vién bao gém nhiéu
ham hd trg giao dién ng di dung va céac thiét bi dau cudi. Cap nhat di liéu theo thdi
gian thuc 1a mét h éng phat trién nham dap (ng cac nhu cau déng bd hoa nhanh di
liéu dung chung cho nhiéu nai hay & d& thod man nhu ciu can déng bo hoa dir liéu cla
céac dich vu (nh trong ngan hang, hang khéng va quan su). Ngoai viéc hd trg cho cac
giao dién, ngay nay hau hét cac hé diéu hanh (UNIX/Linux, Netware va Windows) déu
c6 kha nang da nhiém nang cao hiéu qua cla may tinh. Do d6, cac ngén ngir th dng ¢
thém cac ham, tha tuc hay céc bién cho phép ng di lap trinh tan dung diéu nay.

D 6i day giGi thiéu mot s6 ngdn ngir 1ap trinh thong dung: Fortran, Algol, Lisp,
Cobol, Basic, Pascal, C, C++, Java,...

e Fortran la mét ngdén ngii 1ap trinh d dc phat trién tir nhiing nam 1950 va van d dc
dung nhiéu trong tinh toan khoa hoc cho dén hon nita thé ki sau. Tén goi nay xuét
phat tir viéc ghép cac tir ti€éng Anh Formula Translator nghia la dich céng thirc. Cac
phién ban dau c6 tén chinh thic 1d FORTRAN. Piém yéu cia FORTRAN la thiéu
hé trg truc ti€p cho cac két cdu co6 cau tric, kiéu di liéu con nghéo, khéng thuan Ioi
cho xU Ii xau. Fortran d dc phat trién ban ddu nh 1a mét ngén ngir thd tuc.
Tuy nhién, cac phién ban méi cla Fortran da cé céac tinh nang hé trg 1ap trinh h éng
déit ang.

e ALGOL do Uy ban cac nha tin hoc chau Au va Hoa Ki tao ra nam 1958, la ngén
ng(i tién phong d a ra tap cac thd tuc, dinh kiéu di liéu cuc ki phong phu,... va c6
anh h 38ng manh t6i cac ngoén ngit ra dgi sau.



LISP do John McCarthy cia Hoc vién Cong nghé Massachusetts tao ra nam 1958,
la ngdn nglr dac biét thich hop cho thao tac ki hiéu va x& Ii danh sach th dng gap
trong cac bai toan té hop, thich hop cho viéc chiing minh dinh Ii. Gan day LISP
d oc dung dé phat trién hé chuyén gia va cac hé théng dua trén tri thic.

COBOL ra ddi nam 1959, d dc chdp nhan dung cho cac Gng dung x{ Ii di liéu
th ong mai, kinh doanh.

BASIC 1a ngén ngit d dc phat trién ndam 1963 bdi John Kemeny va Thomas Kurtz.
BASIC Ia ngdn nglt con nhiéu han ché nh thuc hién cau I1énh chl yéu 1a tuén tu tr
trén xuéng, diéu khién ch ong trinh chi nha 1énh IF...THEN va GOSUB.

PASCAL do Niklaus Wirth phat trién dua trén Algol ndm 1970. Pascal la t&n nha
toan hoc va triét hoc ng i Phap Blaise Pascal. Pascal 1a ngon ngitr dac biét thich
hop cho kiéu 1ap trinh c4u tric. Cho dén nay, Pascal van d oc dung dé giang day
vé lap trinh trong nhiéu tr dng trung hoc va dai hoc trén thé giGi. D6 1a ngén ngir
cho phép mé ta thuat toan thuan tién. Pascal cling phuc vu nhiéu (ng dung ki nghé
khoa hoc va lap trinh hé thédng. Phan 16n hé diéu hanh Macintosh d dc viét bang
Pascal. Hé sdp chit TeX d dc Donald Knuth viét bdng ngdén ngir mang nhiéu yéu té
cla Pascal. Trinh bién dich Free Pascal d dc viét bang Pascal 1a mét trinh bién
dich manh cé kha nang bién dich ca (ng dung cii va méi (phan phéi mién phid 6i
gidy phép GNU), hé tro nhiéu hé diéu hanh.

C la ngdn nglr d dc xay dung bdi Dennis Ritchie nam 1972 va d dc dung trong hé
diéu hanh UNIX. T d6 C con d oc dung trong nhiéu hé diéu hanh khac va tré
thanh mot trong nhitng ngdén ngif phé dung nhat. C rat hiéu qua va d dc a chuédng
dé viét cac phan mém hé théng, méc du né ciing d dc dung cho viéc viét cac (ing
dung. Ngoai ra, C ciing th dng d dc dung lam ngén ngir gidng day lap trinh. Ngay
nay, C d dc phat trién va mang nhiéu tinh nang méi lam cho né mém déo thém.

Dennis Ritchie



C++ 12 ngdbn ng( 1ap trinh hé trgd 1ap trinh cdu trac (thd tuc, di liéu tritu t ong), lap
trinh h Gng déi t gng. TU thap nién 1990, C++ da trd thanh mot trong nhimng ngén
nglr phd bién nhat. C++ gbp phan xay dung nhiing ¢ng dung 16n nhat hién nay nh

hé diéu hanh Windows, trinh duyét va may tim kiém Google,... Nam 1983, Bjarne
Stroustrup & phong thi nghiém Bell da phat trién C++. Trong suét thap nién 1980
"C véi cac I16p" d dc coi la mot ban nang cao clia ngdn ngr C. Tén C++ d dc dlng
l&n dau tién vao thang 12/1983. Céi tén C++ cho biét C++ |a ngén ngit d dc phat

trién trén co s ngon ngir C.

Java d oc khéi dau bdi James Gosling va cac déng
nghiép & Sun Microsystems ndm 1991 14 mét phan cla
Du an Xanh. Ban dau ngén ngir nay d dc goi 1a Oak (c6
nghia |a c8y sb6i, do bén ngoai cd quan clia 6ng Gosling
c6 trong nhiéu loai cay nay). Ho du dinh phat trién ngoén
nglr nay thay cho C++. Coéng ti Sun Microsystems dang
gilt ban quyén va phat trién Java th dng xuyén. Java
d oc phat hanh vao nam 1994, r6i n6 tré nén ndi tiéng
khi Netscape tuyén bd tai hoi thao SunWorld nam 1995
la trinh duyét Navigator clia ho sé& hé trg Java. Java cb
thé t ong thich v6i nhiéu ho may nh PC, Macintosh,
t ong thich v6i nhiéu hé diéu hanh nh  Windows, Linux.
Ng di ta néi Java la ngdn ngit lap trinh mét Ian (trén mot
may) nh ng c6 thé chay nhiéu Ian (trén nhiéu may).
Java d dc st dung chd y&u dé 1ap trinh trén méi tr dng
mang va Internet.

James Gosling



CAC TH NH PHAN CUA NGON NGU
. LAP TRINH

1. Céc thanh phdn co bdan

Mbi ngon ngit 1ap trinh th ong c6 ba thanh phan co ban 1a bdng chit cdi,
cti phap va ngit nghia.

a) Bdng chit cdi 1 tap cac ki tw d oc dung dé€ viét ch ong trinh. Khong d oc
phép dung bat ki ki tu nao ngoai cac ki tu quy dinh trong bang chir céi.

Trong Pascal, bang chit cdi bao gom céc ki tu sau:

. N

e Cac chit cdi th ong va cac chit cdi in hoa clia bang chit cdi tiéng Anh:
abcdefghijklmnopgrstuvw?zixyz
ABCDEFGHIJKLMNOPQRSTUVWIXY Z

e 10chits6thapphan Ré&p:0 1 2 3 4 56 7 8 9

o Céc ki tu dac biét:

+ |- | /| = | </|>|T111

O L 2 O A A S S I I

ddu cach (ma ASCII 32)

Béng chit cdi clia cdc ngon ngit 1ap trinh ndi chung khong khac nhau nhiéu.
Vi du, bang chit cdi ctia ngon ngit 1ap trinh C++ chi khac Pascal 1a ¢6 st dung
thém cdc ki tu nh  dau nhay kép ("), ddu sé ng ¢c (\), dau cham than (!).

b) Ci phdp 1a bo quy tic dé viét ch ong trinh. Dua vao ching, ng oi lap
trinh va ch ong trinh dich biét d ¢c t6 hop nao cla céc ki tu trong bang chit céi
12 hop 1¢ va t6 hop nao 1a khong hop 1é. Nho d6, c6 thé mo ta chinh xac thuat
todn dé mdy thuc hién.

¢) Ngit nghia xéc dinh y nghia thao tac cin phai thuc hién, ing véi t6 hop ki
tu dua vao ngit canh ctia no.



Vidu

Phan 16n cdc ngdn ngit 1ap trinh déu st dung d4u cong (+) dé chi phép cong.
Xét cac biéu thic:

A+ B (1)
I+ J 2)

Gia thi€t A, B 1a cac dai | ong nhan gia tri thuc va /, J 1a cac dai 1 gng nhan
gid tri nguyén. Khi d6 ddu "+" trong biéu thitc (1) d ¢c hiéu Ia cong hai s6 thuc,
ddu "+" trong biéu thiic (2) d ¢c hiéu 1a cong hai s6 nguyén. Nh vay, ngit nghia
ddu "+" trong hai nglt canh khac nhau la khac nhau.

Tém lai, cd phap cho biét cach viét mot ch ong trinh hop 1€, con ngit nghia
xac dinh y nghia cta cdc t6 hop ki tu trong ch ong trinh.

C4c 16i cd phdp d oc ch ong trinh dich phét hién va thong bdo cho ng oi lap
trinh biét. Chi c6 cdc ch ong trinh khong con 16i cd phdp méi dich d oc sang
ngon ngit may.

Céc 16i ngit nghia khé phat hién hon. Phan 16n cdc 16i ngit nghia chi d oc
phat hién khi thuc hién ch ong trinh trén dit liéu cu thé.

2. Mét s6 khéi niém
a) Tén

Moi d6i t ong trong ch ong trinh déu phai d oc dat tén theo quy tic cua
ngon ngit 1ap trinh va ting ch ong trinh dich cu thé.

Trong Turbo Pascal, tén 1a mot day lién tiép khong qud 127 ki tuw bao gom
chit s6, chit cdi hodc ddu gach d &i va bdt ddu bdng chit cdi hodc ddu gach d di.
Trong ch ong trinh dich Free Pascal, tén c6 thé c6 do dai t6i 255 ki tu.

Vi du, trong ngon ngir Pascal:

e (C4cténdung: a

R21
P21 c
45
e (Céc tén sai:
A BC (chtra ddu céach)
6Pq (bit dau bing chit s6)
x#Y (chta ki ty "#" khong hop 1¢)
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Ngon ngit Pascal khong phan biét chit hoa, chit th ong trong tén. Mot s6
ngon ngit 1ap trinh khic (vi du nh  C++) phan biét chit hoa, chit th ong. Vi du,
AB va Ab 1a mdt tén trong Pascal, nh ng lai 1a hai tén khac nhau trong C++.

Nhiéu ngon ngit 1ap trinh, trong d6 cé Pascal, phan biét ba loai tén:

e Tén danh riéng;

e Tén chuin;

e Tén dong oi lap trinh dat.

Tén danh riéng

Mot s6 tén d ¢c ngon ngit 1ap trinh quy dinh dung véi y nghia riéng xdc dinh,
ng 0Oi lap trinh khong d oc st dung véi ¥ nghia khac. Nhiing tén nay d ¢c goi la
tén danh riéng (con d oc goi la tw khoad).

Vi du. Mot s6 tén danh riéng:

TTongI%mcalZprogram,uses,const,type,var,begin,end.

TTOHg(}++:main,include,if,while, void.

Tén chudn

Mot s6 tén d oc ngdn ngit 1ap trinh dung v6i y nghia nhdt dinh nao do.
Nhitng tén nay d oc goi 1a tén chudn. Tuy nhién, ng i lap trinh c6 thé khai bdo
va dung ching véi y nghia va muc dich khac.

nghia clia cdc tén chudn d oc quy dinh trong cdc th vién clia ngon ngit
lap trinh.

Vi du. Mot s6 tén chuin

— Trong Pascal:

abs integer real
sqgr longint extended
sgrt byte break
— Trong C++:
cin cout getchar

Tén do ng &i lap trinh dat

Tén do ng oi lap trinh dit d ¢c dung véi y nghia riéng, xdc dinh bang cdch
khai bdo tr Gc khi sit dung. Cac tén nay khong d oc trung véi tén danh riéng.

11



Vidu
Tén do ng oi lap trinh dat:
Al
DELTA
CT Vidu
b) Hangv bién
Hang
Hdng la dai | ong c6 gid tri khong thay doi trong qud trinh thuc hién
ch ong trinh.
Trong cdc ngon ngit 1ap trinh th ong ¢6 cdc hang s6 hoc, hiang 1ogic, hang xau.
e Hing s6 hoc 12 céc s6 nguyén hay so thuc (ddu phay tinh hoiac d4u phay
dong).
o Hang logic 1a gia tri diing hodc sai t ong ung véi true hoac false.
e Hing xau la day ki tu trong bo ma ASCII. Khi viét, day ki tu ndy d oc
dat trong cap dau nhdy (Pascal dung dau nhdy don, con C++ dung dau
nhay kép).

Vidu
— Héng s6 hoc: 2 0 -5 +18
1.5 -22.36 +3.14159 0.5
-2.236E01 1.0E-6
— Hang logic:
+ Trong Pascal: TRUE FALSE
— Hang xau:
4—TTongI%mcak 'Information' 'Lop 11A'
+-TTong(:++: "Information" "Lop 11A"

Chiy: Héang dau nhay don trong Pascal d dc viét la ™. D& c6 xau tiéng Anh I'm
a student, trong Pascal can viét 1a 'l"m a student'.

Bién

Bién la dai | ong d oc ddt tén, dung dé' | u trit gid tri va gid tri c¢é thé d oc
thay doi trong qud trinh thuc hién ch ong trinh.

Tuy theo cich 1 u trit va xur 1i, Pascal phan biét nhiéu loai bién. Céc bién
dung trong ch ong trinh déu phai khai bdo. Viéc khai bdo bién sé d ¢c trinh bay
O cac phan sau.
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c¢) Chu thich

C6 thé dat céc doan chd thich trong ch ong trinh nguén. Céc chd thich nay

gitip cho ng 0i doc ch ong trinh nhan biét ¥ nghia cia ch ong trinh d6 dé hon.

Chu thich khong anh h éng dén noi dung ch ong trinh nguén va d ¢c ch ong

trinh dich bd qua.

Trong Pascal cac doan chu thich d ¢c dat gitta cap dau { va } hoac (* va *).
Mot trong nhitng cach tao chi thich trong C++ la dat ching gitta cap dau /* va */.

TOM TAT

Can c6 ch ong trinh dich dé chuyén ch ong trinh nguén thanh ch ong

trinh dich.
Co hai loai ch ong trinh dich: thong dich va bién dich.

Céc thanh phan cta ngén ngtt lap trinh: bang chit cai, ci phap va

ngt nghia.
Moi d6it ong trong ch ong trinh déu phai d gc dit tén:

o Tén danh riéng: D ¢c dung vdi y nghia riéng, khong d ¢c dung

v6iy nghia khac.

o Tén chuan: Tén dung véi y nghia nhat dinh, khi can dung véi y

nghia khéc thi phai khai béo.
o Téndong oilap trinh dt: Can khai bao tr &c khi st dung.

Héng: Dai ]l ong co gia tri khong thay doi trong qua trinh thuc hién

ch ong trinh.

Bién: Pail ong d gc dit tén. Gia tri cia bién c6 thé thay ddi trong qua

trinh thuc hién ch ong trinh.

ook~ ON~

CAU HOI VA BAI TAP
Tai sao ng di ta phai xay dung cac ngdn ng I1&p trinh bdc cao?
Ch ong trinh dich I& gi? Tai sao c@n phdi cdé ch ong trinh dich?
Bién dich va théng dich khdc nhau nh - thé ndo?
Hay cho biét cac diém khdc nhau gida tén danh riéng va tén chudn.
Hay tu viét ra ba tén dung theo quy tdc cua Pascal.
Hay cho biét nhiing biéu dién ndo d &i ddy khéng phdi 1a biéu dién
hang trong Pascal va chi rd 16i trong tung tr ong hop:

a) 150.0 b) 22 C) 6,23 d) '43'
e) A20 ) 1.06E 15 Q) 4+6 h) 'C
i) 'TRUE'
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NGON NGU PASCAL

Z.
D <R

1. Vaéi nét vé tdc gid cta ngdn ngl Pascal

Gido s Niklaus Wirth, tac gid cGia ngén ngit Pascal sinh
nam 1934 tai Thuy Si. Ong t6t nghiép Pai hoc Céng nghé Lién
bang Thuy Si (ETH) tai thanh phé qué h ong Zurich vao nam
1959. Ong nhan bang Thac si tai tr dng Pai hoc Téng hdp
Laval 8 Quebec, Canada nam 1960.

Nam 1963, tai Pai hoc Téng hop California (Mi) d 6i su
Ianh dao cla gido s Harry Huskey 6ng thuc hién dé an mé rong &
ngon nglr Algol-60 (ngdn ngir Euler) va bao vé luan an tién si.

Trong cac nam 1963-1967, 6ng gidng day tai Pai hoc Téng hdp Stanford (M).
Ciing trong thdi gian nay 6ng d dc mdi vao nhém chuyén gia qudc té€ IFIP thiét ké
Algol-68.

N&m 1967, Wirth trd vé n &c va gidng day tai Téng hop Zurich.

N&m 1968, 6ng chuyén sang ETH, tai day 6ng bat dau tham gia thiét k& Pascal.

Nam 1970, ch ong trinh dich Pascal dau tién d oc hoan thanh.

Trong thoi gian 1978-1981, Wirth 1anh dao du an thiét k& ngén nglt Modula-2, may
tinh ca nhan 16-bit Lilith dua trén n6 va hé diéu hanh OS Medos. T4t ca cac ch ong
trinh, k& ca ch ong trinh hé théng, d dc thuc hién hoan toan trén Modula-2.

N&m 1984, do cong lao to 16n trong viéc phat trién cac ngén ngir lap trinh va thiét
k€& may tinh ca nhan Lilith, 6ng d dc giai th &ng Alan Turing — giai th dng cao quy nhéat
trong gidi Tin hoc, ma vé y nghia d dc coilat ong d ong vGi gidi Nobel.

Trong thoi gian 1986-1989, Wirth l1anh dao du an phat trién ngdn ngii Oberon, hé
diéu hanh h éng déi t ong Oberon va tram lam viéc 32-bit Ceres. R4t nhiéu y t dng
clia du an nay d dc cac dong nghiép tir phong thi nghiém Sun Labs st dung cho ngén
nglt va cong nghé Java.

TU nam 1990 éng lanh dao Vién Cac hé théng may tinh tai ETH.

Nam 1999, 6ng nghi h u va trd thanh Gido s danh du cla ETH.
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2. Pascal — Ngén ngir clia hoc d éng?

Pascal! Hoi c6 ng &i lap trinh nao khéng biét ngdén nglr nay? Thanh cong vang doi
cla n6 bat dau vao nhiing nam 1980, thdi ki clia cudc cach mang trong céng nghiép
may tinh va giai doan nd ro clia lap trinh c6 c4u tric. Cé thé noi Pascal xiing dang la
diém khdi dau cho mot ki nguyén méi clia cac ngdn ngi 1ap trinh.

Pascal — Su'ra doi va ddc diém

Vao dau nam 1971, ban mé td ngdn nglt méi cla Vién Céng nghé Lién bang
Thuy ST @ dc céng bé trong s6 dau tién cla tap chi Acta Informatica. Su ra doi cla
Pascal c6 thé d dc tinh tir thoi diém nay.

Téac gia cla né, Gido s Niklaus Wirth tré nén néi tiéng vi su xuat hién cla Pascal.
Nhing du an sau nay clia éng chimg minh hung hén cho thé& gidi rang chia khoa téi cac
bi mat clia may tinh chinh la & su két hgp hai hoa gitta Toan hoc, Céng nghé va Lap
trinh. Va néu tiép can van dé mot cach hdp Ii thi co thé tao ra cac ngén ngit, hé diéu
hanh va ngay ca cac may tinh tuyét vai v ot cac chudn cong nghiép,... chi bang stc luc
clia nhiing sinh vién.

Ng di ta th ong no6i dén cac diém khac biét clia Pascal so v6i nhiing ngén ngir
khac, nh  ngén ngii C. Nh ng chinh Dennis Ritchie, tac gid ctia C da phat biéu (1993):
"To6i khdng dinh réng Pascal rat gan véi C. Hai ngdn ngit nay khac biét vé chi tiét,
nh ng vé cod s& chung la giéng nhau... Khi nhin vao cac kiéu di liéu, cling nh céac
phép toan trén ching, ta c6 thé phat hién ra nhiing su giéng nhau rat I6n, mac du ring
y d6 clia Wirth khi tao ra Pascal rat khac véi y d6 cla ching téi khi tao ra C. Wirth tao
ngdn ngii dé gidng day va do vay tat nhién can dap (ng cac yéu cdus pham".

Khac véi C, Pascal khong d dc tao ra dé 1am ngén ngit 14p trinh hé théng. Dé dé
cao tinh don gidn va hiéu qua dua trén miic dd hiéu vé khoa hoc lap trinh thoi bay gid,
Wirth ch( tdm ch&p nhan cac han ché cla ngdn ngif, tr &c tién trong cac van dé lién
quan dén thé gi6i bén ngoai (vao/ra va cac céng cu phu thudc hé théng). Mac du vay,
néu nghi rdng Pascal la ngdn ngii chi danh dé giang day thi sé sai Iam. Hay nghe chinh
y kién clia Wirth vé van dé nay (1984): "C6 ng &i cho rang Pascal d dc thiét k€ nh
mot ngdn ngir dé gidng day. Mic du diéu nay 1a dung, nh ng viéc s dung né dé giang
day khong phai la muc dich duy nhat. Thuc t€, toi khong tin vao su thanh cong clia viéc
ap dung trong khi hoc cac céng cu va ph ong phap ma khong thé st dung dé giai quyét
céac bai toan thuc t&. Theo cac tiéu chudn ngay nay thi Pascal c6 nhiing nh dc diém rd
rang khi 18p trinh cac hé théng 16n, nh ng 15 nam tr Gc, nd la thoa hiép hop i gitra cai
mong muén va hiéu qua".
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Pascal va ldp trinh co céu tric

Ngoén ngir Pascal d gc Wirth tao ra d 6i anh h éng cact t dng cla C. A. R.
Hoare, dang trong céng trinh "Ban vé cau trac dir liéu" (Notes on Data Structuring,
Academic Press, 1972). Béng gép cla nha bac hoc ng &i Anh I6n t6i mic c6 thé goi
ong la cha d& dau cla Pascal.

Pascal d oc coi nh  khdi dau cta ki nguyén |ap trinh c4u tric. T4t ca bat dau tir bai
bao cla chuyén gia ng i Ha Lan E. W. Dijkstra "Lap trinh cdu trac" (Structured
Programming, 1969). Trong bai bao nay 6ng dé xuéat han ché cac cau tric diéu khién
ch ong trinh chi & ba dang la tuan tu, ré nhanh va lap. Tu d6 suy ra rang cau Iénh
chuyén vo diéu kién (goto) trong cac ngdn ngit ALGOL va PL/1 (rat phé bién thoi bay
gi®) 1a hoan toan khéng can thiét. That sy 1a Wirth cling khéng dam loai cau lIénh nay
khoi Pascal. Nh ng diéu ch yéu nam & ché khac: Lap trinh cdu tric lién quan dén
nguyén tac "tUr trén xuéng d &i" (lam min tiing b 6c¢), yéu cau tinh cdu truc cla diéu
khién va dif liéu, dua vao su don gidn va co s toan hoc ma tang do tin cay clia phan
mém. T4t ca& nhiing diéu nay déu kha thi nhd cac kha nang cla Pascal.

Vé y d6 khi xay dung Pascal, Wirth viét: "Diém mdi ctia Pascal 1a d a ra cac cau
trac va kiéu di liéu phong phu, ciing giéng nh  ALGOL d a ra cac loai c8u tric diéu
khién. Trong ALGOL chi c6 ba kiéu dii liéu co s3: cac s6 nguyén va thuc, gia tri chan I,
mang; Pascal da d a thém cac kiéu dif liéu co s va con cho kha nang xac dinh nhing
kiéu co s méi (kiéu liét k&, kiu mién con), cling nh cac dang c4u trac di liéu méi:
ban ghi, tp hdp, tép, ma mot sé trong ching da cé trong COBOL. Va tat nhién, quan
trong nhat la tinh dé quy trong viéc mé ta cac cau tric va hé qua cla diéu nay la kha
nang két hap va 16ng cac céu trac".

Pascal c0 tiép tuc ton tai?

D& két luan, xin trich dan 16i clla Dennis Ritchie tac gid ngdn ngir C: "Pascal la mot
ngén ngl thanh lich. N6 van ti€p tuc tén tai. N6 da khdi nguén cho khéng it ngdn ngir
dan em va c6 anh h dng sau sic dén viéc thiét k& cac ngén ngit 1ap trinh néi chung".
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Chcong [ |

CHUONG TRINH DON GIAN
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3. CAU TRUC CH ONG TRINH

1. Cdu tric chung

N6i chung, ch ong trinh d oc viét bing mot ngon ngit 1ap trinh bac cao
th ong gom phdn khai bdo va phdn thdn. Phan than ch ong trinh nhat thiét phai
c6. Phan khai bdo c6 thé c6 hoic khong tuy theo tiing ch ong trinh cu thé.

Khi dién giai cd phap ctia ngon ngit 1ap trinh ng 0i ta th ong st dung ngon ngit
tu nhién. Céc dién giai bang ngon ngir tu nhién d oc dat gitra cap ddu < va >. Cac
thanh phan clia ch ong trinh c6 thé c¢6 hoiac khong d oc dat trong cap diu [ va ].

Vé6iquy 6c trén, cdu tric chia mot ch ong trinh c6 thé d oc mo6 td nh  sau:

[< phdn khai bdo >]
<phdn than>

2. Céc thanh phén cla ch ong trinh

a) Phan khai bdo
C6 thé c6 cdc khai bdo cho: tén ch ong trinh, th vién, hing, bién va ch ong
trinh con.
Khai bao tén ch ong trinh
Phin nay c6 thé c6 hodc khong. Vé6i Pascal, néu c6, phan khai bdo tén
ch ong trinh bat ddu bang tir khod program, ti€p dén 1a tén ch ong trinh:
program <tén ch ong trinh>;
trong do, tén ch ong trinh 1a tén do ng o1 lap trinh dat theo ding quy dinh
veé tén.
Vidu
program Phuong trinh B2;
program Vi du;
Khai bao th vién
Mbi ngon ngit 1ap trinh th ong ¢6 sdn mot s6 th vién cung cdp mot s6
ch ong trinh thong dung da d oc lap sin. D€ st dung cdc ch ong trinh d6 cdn
khai bdo th vién chira né.
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Vi du. Khai bdo th vién
— Trong Pascal:
uses crt;
— Trong C++:
#include <stdio.h>
#include <conio.h >
Th vién crt trong Pascal hoac stdio.h va conio.h trong C++ cung cdp cac
ch ong trinh ¢6 sdn dé€ 1am viéc v6i man hinh va ban phim. Vi du, muén xo4
nhitng gi dang c6 trén man hinh:
— Trong Pascal, sau khi khai bao th vién crt, ta dung 1énh:
clrscr;
— Trong C++, sau khi khai bdo th vién conio.h, ta dung lénh:

clrscr();

Khai bao hing
Vi du. Khai bdo hang
— Trong Pascal:

const MaxN = 1000;
PI = 3.1416;
KQ = '"Ket qua:';

— Trong C++:

const int MaxN = 1000;
const float PI = 3.1416;
const char* KQ = "ketqua:";

Khai bao hing th dong d oc st dung cho nhitng gia tri xuét hién nhiéu lan
trong ch ong trinh.

Khai bao bién

Tat ca cdc bién dung trong ch ong trinh déu phai d oc dat tén va khai bdo
cho ch ong trinh dich bi€t dé 1 u trit va x{ li. Bién chi nhan mot gid tri tai moi
thoi diém thuc hién ch ong trinh d ¢c goi 1a bién don.

Vidu

Khi khao sit ph ong trinh & ong thang ax + by + ¢ = 0, cdc hé s6 a, b, ¢ c6
thé d ¢c khai bdo nh nhitng bién don.

Cach khai bao bién d gc trinh bay riéng trong §5.

Khai bdo va stt dung ch ong trinh con d gc trinh bay trong ch ong VI.
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b) Phdn thdn ch ong trinh

Day lénh trong pham vi d oc xac dinh béi cap ddu hiéu mé dau va két thic
tao thanh than ch ong trinh.

Vi du. Than ch ong trinh trong Pascal:

Tén danh riéng

bat dau ~begin

[<Day lénh>]

]
\J>= end.

‘ Tén danh riéng
két thac

3. Viduch ong trinh don gidn

D 6i day xét mot vai vi du vé nhitng ch ong trinh don gian.

Vi du 1. Ch ong trinh sau thuc hién viéc d a ra man hinh thong béo
"Xin chao cac ban!".

Trong Pascal Trong C++
#include <stdio.h>
program vi du; void main ()
begin {
writeln('Xin chao cac ban!'); prlntf("Xln chao cac ban!");
end. }

— Phan khai bdo chi c6 khai bdo tén | — Phan khai bdo chi ¢c6 mot cau 1énh
ch ong trinh gébm tén danh riéng | include khai bdo th vién stdio.h.
program va tén ch ong trinh 1a | — Phan than ch ong trinh chi c6 mot
vi_du. cau lénh printf d a thong bdo ra

— Phén than ch ong trinh chi ¢c6 mot | man hinh.
cau lénh writeln, d a thong bdo ra
man hinh.

Vi du 2. Ch ong trinh Pascal sau d a cdc thong bao "Xin chao cac ban!" va
"Moi cac ban lam quen voi Pascal" ra man hinh.
begin
writeln('Xin chao cac ban!');
writeln('Moi cac ban lam quen voi Pascal');
end.

Ch ong trinh trén khong c6 phan khai bdo. Phan than ch ong trinh c6 hai
caulénh d a hai thong bdo t ong ting ra man hinh.
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4. MOT SO KIEU DU LIEU CHUAN

Cac bai toan trong thuc t€ th ong c6 di liéu vao va két qua ra thuoc nhiing
kiéu dit liéu quen biét nh s6 nguyén, s6 thuc, ki tu,... Khi can lap trinh cho
nhitng bai todn nh vay, ng oi lap trinh st dung cédc kiéu dit liéu d6 th Ong gip
mot s6 han ché nhat dinh, phu thudc vao cac yéu t6 nh  dung 1 gng bo nhd, kha
nang xu Ii cuia CPU,...

Vi vay, mdi ngon ngit 1ap trinh th ong cung cap mot s6 kiéu dit lieu chudn
cho biét pham vi gid tri ¢6 thé 1 u trit, dung I gng bd nhG can thiét dé 1 u trit va
cac phép todn tdc dong lén dit lieu. D 6i day xét mot s6 kiéu dit liéu chuén
th ong dung cho cac bién don trong Pascal.

1. Kiéu nguyén

Kiéu Bo nhé | u trit mot gia tri | Pham vi gia tri

byte 1 byte tir 0 dén 255

integer 2 byte tr 32768 dén 32767

word 2 byte tir 0 dén 65535

longint 4 byte tr 2147483648 dén 2147483647
2. Kiéu thuc

C6 nhiéu ki€u dung dé khai bdo cdc dail ong nhan gid tri 12 s6 thuc. Th Ong
dung hon ca 1a cdc kiéu d oc liét ké trong bang sau:

Kiéu B6 nhé | u trir mot gia tri | Pham vi gia tri

real 6 byte 0 ho#c c6 gié tri tuyét d&i ndm trong
pham vi tir 2,9 x 10 22 dén 1,7 x 10°8

extended 10 byte 0 ho3c cb gié tri tuyét d8i nam trong
pham vi tir 1074932 ggn 104932
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3. Ki€ukity

Ta hiéu ki tu 1a cac ki tu thuoc bo ma ASCII goém 256 ki tuw c6 ma ASCII
thap phan tir 0 dé€n 255.

Vi du, ki tu A ¢c6 ma ASCII 1a 65, ki tw a c6 ma ASCII 1a 97. Ki tu dac biét,
dung dé thé hién su ngan cach giita hai tir viét lién tiép trong cdc van ban, 1a dau
céch. Dau cdch d ¢c gb bang phim Space — phim dai nhat trén ban phim va c6
ma ASCII bang 32.

Kiéu Bo nhé | u trir mot gia tri | Pham vi gia tri

char 1 byte 256 ki tu trong bé ma ASCII

4. Kiéu légic

Kiéu Bo nhé | u trit mot gia tri | Pham vi gia tri

boolean 1 byte true hodc false

Ghi cha: Ng oi lap trinh can tim hiéu dac tr ng cla cac kiéu di liéu
chuédn d dc xac dinh bdi bo dich va st dung dé khai bao bién.

5. KHAI BAO BIEN

Nh da néu 6 trén, moi bién ding trong ch ong trinh déu can khai bédo tén va
ki€u dit liéu. Tén bién dung dé xac l1ap quan hé giita bién véi dia chi bo nhé noi
1 u trit gid tri bién. Mdi bién chi d gc khai bdo mot 14n. Trong phan nay ta chi
xét khai bao cac bién don.

Trong Pascal, khai bdo bién bat ddu bang tir khoa var c6 dang:

var <danh sdch bién>: <kiéu dit liéu>;

trong do:
e danh sdch bién 1a mot hoac nhi€u tén bién, cdc tén bién d oc viét cich
nhau boi ddu phay;

o kiéu dit liéu th dOng 12 mot trong cac kiéu dit liéu chudn hoic kiéu dit liéu
do ng 0i 1ap trinh dinh nghia (d oc trinh bay trong ch ong IV).
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Sau tr khod var cé thé khai bdo nhiéu danh sich bién khic nhau, tic 13
cau tric:
<danh sdch bién>: <kiéu dit liéu>;
c6 thé xuat hién nhiéu lan.
Vidul

Gia str trong ch ong trinh can céac bién thuc A, B, C, D, X1, X2 va cac bién
nguyén M, N. Khi d6 c6 thé khai bdo céc bién d6 nh  sau:
var
A, B, C, D, X1, X2: real;
M, N: integer;
Vidu 2
Xét khai bao bién:
var
, Y, Z: real;
: char;
, J: byte;
N: word;

H Q X

Trong khai bdo nay c6 ba bién thuc X, Y, Z. B6 nhé cap phat cho ba bién nay
la 18 byte (3 6 =18). C la bién ki tu va bo nhé danh cho né la 1 byte. Cac bién
I, J nhan gi4 tri nguyén trong pham vi tir 0 dén 255 va bo nhG danh cho méi bién
la 1 byte. Bién N ciing nhan cac gia tri nguyén, nh ng trong pham vi tr 0 dén
65535. Bo nhé cdp phat cho bién N 1a 2 byte. Nh  vay, tdng bo nhé danh cho
cac bién da khai bao la:

18 + 1 +2+2=23 (byte).
Mot s6 chu y khi khai bdo bién:
e Can dat tén bién sao cho goi nhé dén y nghia cla bién dé. Diéu nay rat cb loi
cho viéc doc, hiéu va slra d6i ch ong trinh khi can thiét.
Vi du, can d4t tén hai bién biéu dién diém toan, diém tin thi khéng nén vi ngan
gon ma dat tén bién la d1, d2 ma nén dat la dtoan, dtin.
e Khéng nén dat tén bién qua ngan hay qua dai, d& mac 16i khi viét nhiéu Ian tén

bién. Vi du, khéng nén dung d1, d2 hay diemmontoan, diemmontin cho diém
toan, diém tin cGia hoc sinh.

e Khi khai bao bién can d&c biét | uy dén pham vi giéa tri clla nd. Vi du, khi khai
bao bién biéu dién s6 hoc sinh clia mét 16p cé thé st dung kiéu byte, nh ng
bién biéu dién s6 hoc sinh clia toan tr dng thi phai thudc kiéu word.
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PHEP TOAN, BIEU THUC,
. CAU LENH GAN

Dé mo ta cac thao tdc trong thuat todn, méi ngon ngit 1ap trinh déu x4c dinh

va sit dung mot s6 khdi niém co ban: phép todn, biéu thic, gén gia tri cho bién.

D 61 day s€ xét cac khai niém do trong Pascal.

1. Phép todn

T ong tu trong todn hoc, trong cdc ngon ngit 1ap trinh déu c¢6 nhitng phép

toan sO6 hoc nh cdng, trir, nhan, chia trén cac dai I gng thuc, cac phép toan chia

nguyén va ldy phan d , cac phép todn quan hé,...

Bang d 6i day la ki hiéu cac phép toan do trong toan va trong Pascal:

Phép toan Trong toan hoc Trong Pascal

Céc phép toan s6 hoc | + (cong), — (trl), x (nhan), div (chia nguyén), +, —, *, div,

v6i s6 nguyén mod (Idy phand ) mod

Cac phép toan sé hoc | + (cong), — (trf), x (nhan), : (chia) + - %

vGi s6 thuc

Céc phép toan quan hé | < (nhd hon), < (nhd hon ho&c bang), > (I6n <, <=, >,
hon), > (I6n hon hoac bang), = (bang), >=, =, <>
# (khac)

Cac phép toéan légic — (pht dinh), v (hodc), A (va) not, or, and

Chuy: - K&t qua cla cac phép toan quan hé cho gia tri logic.
— M6t trong nhiing (ng dung clia phép toan légic 1a dé tao ra

cac biéu thiic phic tap ti cac quan hé don gian.
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2. Biéu thic s6 hoc

Trong lap trinh, bi€u thiic s6 hoc 12 mot bién ki€u s6 hodc mot hing s6 hoic
céc bién kiéu s6 va céc hang s6 lién két v6i nhau boi mot s6 hitu han phép toan

s6 hoc, cdc dau ngodc tron ( va ) tao thanh mot biéu thic c¢6 dang t ong tu nh

céch viét trong toan hoc véi nhitng quy tic sau:

e Chi dung cap ngoic tron dé xac dinh trinh tu thuc hién phép toan trong

tr ong hop can thiét;

e Viétlanl ot tur trdi qua phai;

e Khong d oc bo qua ddu nhan (*) trong tich.

Céc phép todn d oc thuc hién theo thu tu:

e  Thuc hién cic phép todn trong ngoac tr 6c;

e Trong diy cac phép todn khong chita ngodc thi thuc hién tur trdi sang
phai, theo tht tu cac phép toan nhan (*), chia (/), chia nguyén (div), 1dy

phan d (mod) thuc hién tr 6c va cac phép toan cong (+), trir (=) thuc

hién sau.
Vidu
Biéu thirc trong toan hoc Biéu thirc trong Pascal
5a+6b 5%a + 6*b
X
lad xX*ylz
AX% +Bx + C A*x*x + B*x + C
X+y X-z
Xy (x + y)(x = 1/2) - (x - 2)/(x"y)
2
Chay: - Né&u biéu thic chira mét hdng hay bién kiéu thuc thi ta c6 biéu

thiic s6 hoc thuc, gia tri cGa biéu thiic ciing thudc kiéu thuc.

— Trong mét s& tr dng hdp nén dung bién trung gian dé c6 thé
tranh d dc viéc tinh mot biéu thic nhiéu lan.
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3. Ham sé hoc chudn
Dé lap trinh d oc dé dang, thuan tién hon, cdc ngon ngit 1ap trinh déu c6 th

vién chita mot s6 ch ong trinh tinh gia tri nhitng ham toan hoc th ong dung. Cac
ch ong trinh nh vay d oc goi 1a cdc ham s6" hoc chudn. Mdi ham chuén c¢6 tén
chuén riéng. D6i s6 ciia ham 12 mot hay nhiéu biéu thitc s6 hoc va d oc dit trong
cdp ngodc tron ( va ) sau tén ham. Ban than ham chuén ciing d oc coi 1a mot
biéu thiic s6 hoc va né c6 thé tham gia vao biéu thic s6 hoc nh  mot toan hang
(gi6ng nh  bién va hing). K&t qua ctia ham c6 thé 12 nguyén hoic thuc hay phu
thudc vao kiéu ctia doi so.

Bang d 6i day cho biét mot s6 ham chudn th ong dung.

Biéu Biéu dién tron > >
Ham dién 9 | Kiéudsisé | Kiéukétqua
: Pascal
toan hoc
. 2 Thuc hodc | Theo kiéu cla
Binh ph ong X sqr(x) nguyén d8i s8
o A . Thuc hoac
Cé&n bac hai Jx sqrt(x) nguyén Thuc
e e Thuc hodc | Theo kiéu cla
Gia tri tuyét doi |x| abs(x) nguyén 45i s6
Légarit tu nhién Inx In(x) Thuc Thuc
Luy thira clia s6 e e~ exp(x) Thuc Thuc
Sin sinx sin(x) Thuc Thuc
Cos COSX cos(x) Thuc Thuc

Vidu

~b+~b* —4dac

a

trong Pascal c6 thé viét d 6i dang:

Biéu thtc todn hoc

(=b+sqgrt (b*b —4*a*c))/(2*a)
hoac
(—b+sqgrt (sqr (b)—4*a*c))/2/a

Ngoai nhitng ham s6 hoc chuén trén, con c6 cdc ham chudn khic d gc gidi
thiéu trong nhitng phan sau.
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4. Biéu thic quan hé
Hai biéu thitc cing kiéu lién két v6i nhau bdi phép todn quan hé cho ta mot
biéu thitc quan hé.
Biéu thiic quan hé c6 dang:
<biéu thitc 1> <phép todn quan hé> <biéu thirc 2>
trong d6, biéu thitc 1 va biéu thiic 2 cuing 13 xau hodc cling 1a biéu thitc sd hoc.
Vidu
x <5
i+1 >= 2%
Biéu thitc quan hé d oc thuc hién theo trinh tu:
o Tinh gi4 tri cac biéu thic.
e Thuc hién phép todn quan hé.
Két qua clia bi€u thiic quan hé 1a gid tri logic: true (ding) hoac false (sai).
Trong vi du trén, néu x c6 gid tri 3, thi biéu thic x < 5 ¢6 gid tri true. Néu
i c6 gid tri 2 va j 6 gid tri 3 thi bi€u thitc i + 1 >=2*j s& cho gid tri false.

Vidu
Diéu kién dé diém M c6 toa do (x, y) thudc hinh tron tam I(a, b), ban kinh R
la:
sgrt ((x—a)*(x—a) + (y-b)*(y-b)) <= R
hoac

sgr (x—a) + sqgr(y—-b) <= R*R

5. Biéu thic légic

Biéu thiic 16gic don gidn 1a bién 16gic hodc hang logic.

Biéu thiic 16gic 1a c4c biéu thiic 16gic don gidn, cdc biéu thiic quan hé lién
két v6i nhau bai phép todn logic. Gid tri bi€u thic 16gic 12 true hoac false (xem
phu luc A). C4c biéu thiic quan hé th ong d oc dit trong cip ngoic ( va ).

Phép todn not d oc viét tr &c biéu thiic can phu dinh, vi du:

not (x < 1) thé hién phat biéu "x khong nho hon 1" va diéu ndy t ong d ong
v6i biéu thitc quan hé x >= 1.
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Ciac phép todn and va or dung dé két hop nhiéu biéu thiic logic hoic quan hé
thanh mot biéu thitc, th ong d oc dung dé dién ta cac diéu kién phiic tap.

Vidu

Dé thé hién diéu kién 5 < x < 11, trong Pascal cin phai tach thanh phat biéu
d didang "S5<xvax<11"

(5 <= x) and (x <= 11)

Vidu 2

Gia thiét M va N 1a hai bién nguyén. Dicu kién xdc dinh M va N dong thoi
chia hét cho 3 hay dong thoi khong chia hét cho 3 d oc thé hién trong Pascal

nh sau:

(M mod 3 =0) and (Nmod 3 = 0)) or ((M mod 3 <>0) and (N mod 3 <> 0))

6. Cédulénh gan
Lénh gan la mot trong nhiing 1énh co ban nhat cta cac ngon ngit 1ap trinh.
Trong Pascal cau 1énh gén c6 dang:
<tén bién>:= <biéu thitc>;
Trong tr ong hop don gian, tén bién 1a tén cua bién don. Kiéu cta gid tri
biéu thitc phai phu hop véi ki€u ca bién.
Chuic nang cua lénh gén la dat cho bién c6 tén & v€ trai ddu ":=" gid tri méi

bing gid tri clia biéu thiic & v€ phai.

Vi du
x1l:= (-b —sqgrt(b*b —4*a*c))/(2*a);
x2:= -b/a —x1;
z:= z —1;
i:=1 + 1;

Trong vi du trén, y nghia cta lénh gan thit ba 1a giam gia tri cia bién z mot

don vi. nghia cua lénh gan thirt 1a tang gia tri cua bién i 1én mot don vi.
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CAC THU TUC CHUAN V O/RA
. DON GIAN

Dé khoi tao gid tri ban dau cho bién, ta c6 thé dung Iénh gan dé gdn mot gid
tri cho bién. Nh vay, mdi ch ong trinh luon 1am viéc véi mot bo dit lieu vao. Dé
ch ong trinh c6 thé 1am viéc v6i nhiéu bo dit lieu vao khéc nhau, th vién cua
céc ngon ngit 1ap trinh cung cap mot s6 ch ong trinh dung dé d a dit liéu vao va
d adiliéu ra.

Nhitng ch ong trinh d a dit li¢u vao cho phép d a dit liéu tr ban phim hoac
tlr dia vao gdn cho cdc bién, 1am cho ch ong trinh trd nén linh hoat, c6 thé tinh
todn v6i nhiéu bo dit liéu dau vao khac nhau. Két qua tinh todn d ¢c 1 u trit tam
thoi trong bo nhé. Nhitng ch ong trinh d a dit liéu ra dung dé d a céc két qua
nay ra man hinh, in ra giy hoac 1 u trén dia.

Cac ch ong trinh d a dit liéu vao va ra d6 d ¢c goi chung la cac thu tuc
chudn vaolra don gidn.

Trong phan nay, ta s& xét cdc thii tuc chudn vaolra don gidn cua Pascal dé
nhap dit liéu vao tir ban phim va d a thong tin ra man hinh.

1. Nhép du liéu vao ti ban phim
Viéc nhap dit liéu tir ban phim d ¢c thuc hién bang thi tuc chuén:
read (<danh sdch bién vao>) ;
hoac
readln (<danh sdch bién vao>) ;
trong d6 danh sdch bién vao 12 mot hodc nhiéu tén bién don (trir bién kiéu
boolean). Trong tr dng hop nhi€u bién thi cdc tén bién d ¢c viét cich nhau boi
ddu phdy.
Vidu

read (N) ;
readln(a,b,c);

Lénh thi nhat dé nhap mot gid tri tir ban phim va gan gid tri d6 cho bién N.
Lénh thi hai dung dé nhap 1an 1 ¢t ba gid tri tir ban phim va gén céc gia tri d6
t ong tng cho ba bién a, b va c.
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Khi nhap gid tri cho nhiéu bién, nhitng gid tri ndy d oc gb cach nhau boi it
nhat mot diu cach hoac ki tr xuéng dong (nhan phim Enter). Cic gia tri ung vdi
bién nguyén phai d gc biéu dién d 6i dang s6 nguyén (khong c6 dau cham thap
phan). Cac gid tri ting v6i bién thuc c6 thé d gc nhap d 6i dang s6 nguyén, so
thuc dang thong th ong hodc s6 thuc dang dau phay dong.

Vi du, d€ nhap céc gid tri 1, =5 va 6 cho cédc bién thuc a, b, ¢ trong thu tuc
thit hai trong vi du trén, c6 thé go:

1 -5 6 roi nhan phim Enter
hoac

1.0 -5 roi nhén phim Enter

6 101 nhan phim Enter.

2. D aduliéu ra man hinh

Pé d a dit liéu ra man hinh, Pascal cung c4p tha tuc chuén:
write (<danh sdch két qud ra>) ;
hoac
writeln (<danh sdch két qud ra>) ;

trong do, danh sdch két qud ra c6 thé 1a tén bién don, biéu thitc hoic hdang. Cac
hiang xau th dong d oc dung dé tach cdc két qua hodc d a ra chd thich. Cac thanh
phén trong két qua ra d oc viét cach nhau boi dau phay.

Vé6i tht tuc write, sau khi d a cic két qua ra man hinh, con tr6 khong
chuyén xu6ng dong tiép theo. Véi thil tuc writeln, sau khi d a thong tin ra man
hinh, con tro s& chuyén xuong dau dong ti€p theo.

Vidu
Dé nhap gia tri cho bién M tir ban phim, ng i ta th dng dung cap thi tuc:
write (’Hay nhap gia tri M: ’);
readln (M) ;
Khi thuc hién c4c 1énh nay, trén man hinh xuat hién dong thong béo:
Hay nhap gia tri M:
va con trd sé & vi tri tiép theo trén dong, cho ta go gia tri cia M.

Dé ch ong trinh d oc sit dung mot c4ch tién 1oi, khi nhap gi4 tri tir ban phim
cho bién, ta nén c6 thém xau ki tu nhic nhd viéc nhap gid tri cho bién nao, kiéu
dit lieu gi,... Vi du, khi can nhap mot s6 nguyén d ong N (N 100) tir ban phim,
ta c6 thé str dung cap thi tuc sau:

write ('Nhap so nguyen duong N <= 100: ');
readln (N) ;
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Vidu
Sau day la mot ch ong trinh hoan chinh ¢6 st dung cac thi tuc vao va ra.

program Vidu;
var N: byte;

begin
write (' Lop ban co bao nhieu nguoi? ');
readln (N) ;
writeln (' Vay la ban co ', N-1,' nguoi ban trong lop.');
write ('Go ENTER de ket thuc chuong trinh.');
readln
end.

Thu tuc readin cuéi cung dung dé tam dimg thuc hién ch ong trinh cho
ng Oi dung c6 thé quan sét két qua ctia ch ong trinh d a ra trén man hinh. Muén
ch ong trinh chay ti€p can nhan phim Enter.

Chay: e Cac thl tuc readin va writeln c6 thé khong cé tham sé.
e Trong thi tuc write hodc writeln, sau mbi két qua ra (bién,
hang, biéu thiic) ¢ thé c6 quy cach ra. Quy cach ra cé dang:
— D6i v6i két qua thuc:
: <d6 rong>: <sé chit s6 phan thap phan>
- Déi véi cac két qua khac:
: <dd rong >
trong d6, d6 rong va sé chir s6 phan thap phéan la cac hang nguyén khéng am.
Vidu

writeln(N:5,x:6:2); Lo 36 1:24.00
write(i:3,j:4,a+tb:8:3); 425 L 56 L 23.200

Minh hoa v6i N = 36, x = 24, i=425,j=56 vaa+b=23.2

Trong thi tuc thit nhat, 5 vi tri ké tir vi tri con tré hién thoi d gc danh dé d a
ra gid tri N. Néu N c6 gia tri nguyén d 6i 5 chit s6 hoac gid tri am d 6i 4 chit s6
thi nhitng vi tri dau s&€ d oc dién dau cach. Tiép theo la 6 vitrid gc danh dé d a
x ra, trong d6 2 vi tri danh dé d a ra phan thap phan. Do phan nguyén va phin
thap phan d ¢c cach nhau bdi ddu chdm nén con lai 3 vi tri cho phan nguyén.

Trong thu tuc thit hai, i d ocd aratrén 3 vitri,jd ¢gc d aratrén 4 vi tri va
kétquaa+ b d gcd aratrén 8 vi tri, trong d6 c6 3 vi tri danh cho phan thap phan.
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SOAN THAO, DICH, THUC HIEN VA
. HIEU CHINH CH ONG TRINH

Dé c6 thé thuc hién ch ong trinh d oc viét bing mot ngon ngit 1ap trinh, ta
can soan thao, stt dung ch ong trinh dich dé dich ch ong trinh d6 sang ngon ngit
mdy. C4c hé thong lap trinh cu thé th Ong cung cidp phan mém phuc vu cho viéc
soan thao, dich va hiéu chinh ch ong trinh.

Véi ngdn ngit Pascal, ng 0i ta th ong dung cdc phan mém Turbo Pascal 7.0
hay Free Pascal. Free Pascal cho phép tan dung nhiéu hon kha ning cua hé
thong. Tuy nhién, cach lam viéc v6i Turbo Pascal va Free Pascal 1a t ong tu nén
d 6i day chi gidi thiéu cach lam viéc v6i Turbo Pascal.

Trong khuon khé sach gido khoa, dé thuc hién cdc vi du va bai thuc hanh,
trong may tinh can cé cac tép: turbo.exe, turbo.tpl, graph.tpu, egavga.bgi.

Man hinh lam viéc cua Pascal ¢6 dang nh hinh 1 d 6i day.

[Thanh bang chon] [ Tén tép chuong trinh ]

<\ Turbo Pascal

File FEdit Search Run pile | Too}s” Opti Window
program

| F1 Help é2 § F3 Open Alt+F? Compile F9 Make Alt+F18 Local menu
Dong I Cét

Hinh 1. Man hinh lam viéc cta Pascal
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Dong tht hai cia man hinh d oc goi 1a thanh bang chon, mdi muc trong
bang chon t ong ng v6i mot nhém viéc ta ¢6 thé lua chon, hai s6 & phia d 6i
ctia man hinh ngan cdch nhau bang d&u hai cham (:) cho ta biét con tro soan thao
dang & dong nao va cOt nao trén man hinh.

D 6i day 1a mot s6 thao tdc va phim tat th Ong sit dung dé soan thdo va thuc
hién mot ch ong trinh viét bang Pascal.

Soan thdo: G6 noi dung ctia ch ong trinh géom phan khai bdo va cic 1énh
trong than ch ong trinh. V& co ban, viéc soan thao ch ong trinh t ong tu
nh soan thao van ban. L u ch ong trinh vao dia bang céch nhan phim F2,
nhap tén t&p ro6i nhan phim Enter (phan m& rong cta tép ngam dinh la .pas).
Bién dich ch ong trinh: Nhan t6 hop phim Alt+F9. Néu ch ong trinh ¢6
16i cd phdp, phdn mém s& hién thi mot thong bdo. Cin phai sira 16i
néu co, 1 u lai ch ong trinh réi ti€n hanh bién dich lai cho t6i khi khong
con 16i.
Chay ch ong trinh: Nhin t6 hop phim Ctrl+F9.
Déng cita s6 ch ong trinh: Nhan t6 hop phim Alt+F3.
Thodt khdi phdn mém: Nhan t6 hop phim Alt+X.

TOM TAT

Dit liéu ctia bai toan d gc biéu dién thong qua bién trong ch ong trinh
theo cac quy tic cia ngon ngit 1ap trinh cu thé.
Kiéu dit liéu ctia moi ngdn ngit 1ap trinh chi cho phép moé ta cac dai
1 ong rdirac va hutu han.
Mot ch ong trinh th dng c6 hai phan: Phan khai bdo va phan than
ch ong trinh. Phan khai bao c6 thé c6 hodc khong.
Kiéu dit liéu chuan: Kiéu nguyén, kiéu thuc, kiéu ki tu, kiéu logic.
Céc bién déu phai d oc khai bao va mébi bién chi khai bado mot lan.
Cac phép toan: s6 hoc, quan hé va logic.
Céc loai biéu thitc: s6 hoc, quan hé va logic.
Céac ngdn ngu lap trinh co:
o Lénh gan dung dé gan gia tri cia biéu thtic cho bién.

o Céc thi tuc chuan ding d€ & a dit liéu vao va ra.
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Muc dich, yéu cdu

o  Gidi thiéu mot ch ong trinh Pascal hoan chinh don gidn;
e Lam quen vdi mot sé dich vu co bdn ciia Turbo Pascal hodc Free Pascal
trong viéc soan thdo, | u trit, dich va thuc hién ch ong trinh.

NG&i dung
GO ch ong trinh sau:

program Giai PTBZ;
uses crt;
var a, b, ¢, D: real;
x1, x2: real;
begin
clrscr;
write('a, b, c: ");
readln(a,b,c);
D:= b*b - 4*a*c;

x1l:= (-b — sqrt(D))/(2*a);
x2:= -b/a — x1;
write('xl = ', x1:6:2,"' x2 = ',x2:6:2);
readln
end
Gy: —D&u cham phdy (;) dung dé ngan cach cac khai bao va cac cau lénh.

C6 thé bb qua d&u cham phay sau cau Iénh tr dc tir khoa end.

— Sau tir khoa end cudi ch ong trinh phai dat ddu cham.
Nhéan phim F2 val u ch ong trinh véi tén 1a PTB2.PAS lén dia.
Nhén t6 hop phim Alt+F9 dé dich va sira 16i cu phéap (néu c6).
Nhén t6 hop phim Ctrl+F9 dé thuc hién ch ong trinh. Nhap céc gid tri 1; -3
va 2. Quan sat két qua hién thi trén man hinh (x1 = 1.00 x2 = 2.00). Nhén
phim Enter dé€ quay lai man hinh soan thao.

Nhan t6 hop phim Ctrl+F9 r6i nhap céc gia tri 1; 0; —2.
Quan sit két qua hién thi trén man hinh (x1 = —1.41x2 = 1.41).



g)

h)

)

Chinh stra ch ong trinh trén dé c6 ch ong trinh khong duing bién trung gian D.
Thuc hién ch ong trinh da stra v6i cac bo di liéu trén.

Stra lai ch ong trinh nhan @ gc & cau c) bang céach thay déi cong thic tinh x2
(c6 hai cach dé tinh x2).

Thuc hién ch ong trinh da sua v6i bo dit liéu 1; 5; 6. Quan sat két qua trén
man hinh (x1 = 2.00 x2 = 3.00).

Thuc hién ch ong trinh v6i bo dit liéu 1; 1; 1 va quan sat két qua trén

man hinh.

CAUHOIV B IT P

1. Hay cho biét sy khdc nhau gidta hdng co dat tén va bién.
2. Tai sao phai khai bdo bién?

3. Trong Pascal, néu mdt bién chi nhdn gid tri nguyén frong pham vi tu
10 dén 25532 thi bién do c6 thé d oc khai bdo bdng cac kiéu di
liéu ndo?

4. Bién P c6 thé nhan cac gia tri 5; 10; 15; 20; 30; 60; 90 va bién X co
thé nhan cac gid trj 0,1; 0.2; 0,3; 0.4; 0,5. Khai bdo ndo trong cac
khai bdo sau I& dang?

a) var X,P: byte; b) var P,X: real;
C) var P: real; d) var X:real;
X: byte; P:byte;

5. Dé tinh dién tich S cla hinh vudng c6 canh A véi gid tri nguyén nédm
frong pham vi t& 100 dén 200, cach khai bdo S ndo d &i day Ia
dung va t6n it bd Nhé Nhat?

Q) var S: integer; b)wvar S: real;
C)var S: word; d) var S: longint;

€e)var S: boolean;

6. Hay viét biéu thuc todn hoc d 6i day trong Pascal:
x+
(1+ 2)72
1
a
1+ X

3
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7. Hay chuyén cdac biéu thuc trong Pascal d 6i déy sang biéu thic

todn hoct ong ung:
Q) a/b*2;
C)1/a*b/c;

b) a*b*c/2;
d)b/sqgrt (a*a+b),

8. Hay viét biéu thuc I6gic cho k&t qud frue khi toa doé (x, y) 1a diém
ndm frong vung gach chéo ké cd bién cla cac hinh 2.ava 2.b.

_m e ———————

:

Hinh 2. Cac mién can xac dinh

9. Hay viét ch ong trinh nhdp s& a (a > 0) rdi tinh va d a ra dién tich
phdn d oc gach chéo trong hinh 3 (két qud Iam tron dén bén chi

sO thdp phan).

—a

N
4

a
N

a

X

Hinh 3

10. L&p trinh tinh v d a ra man hinh van téc v khi cham dat cda mét
vat roi tU dd cao h, biét rédng v = 2gh , trong dé g 1& gia téc roi

fudovd g= 9,8m/s2. D& cao h(m) d oc nhdp vdo td ban phim.



Chucong [

CA’U TRUC RE NHANH VA LAP

37



9, CAU TRUC RE NHANH

1. Ré nhdanh

Th ong ngay, c6 rat nhiéu viéc chi d oc thuc hién khi mot diéu kién cu thé
nao d6 d oc thoa man.

Vi du, Chau va Ngoc th ong cling nhau chudn bi cic bai thuc hanh mon
Tin hoc.

Mot 14n Chau hen véi Ngoc: "Chiéu mai néu troi khong m a thi Chdu sé dén
nha Ngoc".

Mot 1an khac, Ngoc néi v6i Chau: "Chiéu mai néu troi khong m a thi Ngoc
s€ dén nha Chdu, néu m a thi sé goi dién cho Chdu dé trao doi".

Cau néi ctia Chau cho ta biét mot viéc 1am cu thé (Chau dén nha Ngoc) sé
d oc thuc hién néu mot diéu kién cu thé (troi khong m a) thod man. Ngoai ra
khong dé cap dén viéc gi s€ xay ra néu di€u kién d6 khong thoa man (trdi m a).

Ta ndi cach dién dat nh  vay thudc dang thiéu:

Néu... thi...

Cau néi clia Ngoc khang dinh mot trong hai viéc cu thé (Ngoc dén nha Chau
hay Ngoc goi dién cho Chau) chac chin sé xay ra. Tuy nhién, viéc nao trong hai
viéc s& d gc thuc hién thi tuy thudc vao diéu kién cu thé (trdi khong m a) thoa
man hay khong.

Ta ndi cach dién dat nh  vay thuoc dang du:

Néu... thi..., néu khong thi...

Tur d6 c6 thé thay, trong nhiéu thuat to4n, céc thao tc tiép theo sé& phu thudc
vao két qua nhan d oc trcac b dc tr & do.

Cau tric dung dé mo ta cdc ménh dé c6 dang nh trén d oc goi 1a cdu tric
ré nhanh thi€u va du.

Vi du, dé giai ph ong trinh bac hai:

ax2+bx+c=0, (a 0)

tr Gc tién, ta tinh biét s6 delta D = b — dac.
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Néu D khong am, ta s€ d a ra cac nghiém. Trong tr ong hop ng oc lai, ta
phai thong bao la ph ong trinh vo nghiém.

Nh vay, sau khi tinh D, tuy thudc vao gia tri cia D, mot trong hai thao tac
s€ d oc thuc hién (h. 4).

Moi ngon ngit l1ap trinh déu ¢6 cdc cau Iénh dé mo ta cu tric ré& nhanh.

Nhép a, b, ¢

Tinh va d ara nghiém
thuc, roi két thuc

Thoéng bao vo
nghiém, réi két thuc

Hinh 4. So d6 thé hién céu truc ré nhanh

2. Cdaulénh if-then
Dé mo ta céu tric r& nhanh, Pascal dung cau l1énh if-then. T ong tGng v6i hai
dang thi€u va du n6éi & trén, Pascal c6 hai dang cau 1énh if-then:
a) Dang thiéu
if <diéu kién> then <cdu lénh >;
b) Dang du
if <diéu kién> then <cdu lénh 1> else <cdu lénh 2>;
trong do:
o Diéu kién 12 biéu thic logic.
e Cdu lénh, cau lénh 1, cdu lénh 2 1a mot cau 1énh ctia Pascal.

Sai |

Cau lénh Cau lénh 2 Piéukign >——>! Cau lanh 1

A 4
&
«

Hinh 5 Hinh 6
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dang thi€u: diéu kién s& d oc tinh va kiém tra. Néu diéu kién ding (c6 gia
tri true) thi cdu lénh s€ & ¢c thuc hién, ng oc lai thi cdu Iénh s€ bi bd qua (h. 5).

dang du: diéu kién ciing @ oc tinh va kiém tra. Néu diéu kién ding thi cdu
lénh I s€ d@ oc thuc hién, ng ¢c lai thi cdu lénh 2 s€ d oc thuc hién (h. 6).

Vidul

if D < 0 then writeln('Phuong trinh vo nghiem.'");
Vidu 2

if a mod 3 = 0 then write('a chia het cho 3'")

else write('a khong chia het cho 3'");

Vi du 3. Dé tim so 16n nhat max trong hai s6 a va b, c6 thé thuc hién bing
hai céch sau:
— Dung cau 1énh gan max:= a va 1énh if-then dang thiéu:
if b > a then max:=b;
— Dung mot 1énh if-then dang du:

if b > a then max:=b else max:=a;

3. Céulénh ghép
Theo cd phap, sau mot s6 tir khod (nh  then hoac else) phai 1a mot cau 1énh.
Nh ng trong nhiéu tr dng hop, cdc thao tic sau nhitng tén danh riéng d6 kha
phiic tap, doi hoi khong phai chi mot ma 1a nhiéu cau lénh dé mo ta. Trong cdc
tr ong hop nh vay, ngon ngit 1ap trinh cho phép gop mot diy cau lénh thanh
mot cdu lénh ghép (hay cau lénh hop thanh). Ching han, cau lénh ghép cta
Pascal c6 dang:
begin
<cdc cdu lénh> ;
end;
Cdu lénh, cdu lénh 1, cdu lénh 2 trong céc cau l1énh if-then & muc trén c6 thé
la cau lénh ghép.
Thuat ngit cdu lénh @ oc hiéu chung cho c4 cau lénh don va cau lénh ghép.
Vidu
if D < 0 then writeln('Phuong trinh vo nghiem."')

else
begin
x1:= (-b - sqrt(b*b - 4*a*c))/(2*a);
x2:= —b/a-x1;
end;
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4. Mot sé vidu
Vidu 1. Tim nghiém thuc ctia ph ong trinh bac hai:
ax2+bx+c:O,V6ia 0.
Input: Cac hé so a, b, ¢ nhap tir ban phim.
Output: D a ra man hinh cic nghiém thuc hoac thong bdo "Phuong trinh vo
nghiem".
program Giai PTB2;
uses crt;
var a,b,c: real;
D, x1, x2: real;
begin
clrscr;
write(' a, b, c: ");
readln(a, b, c¢);
D:= b*b - 4*a*c;
if D < 0 then writeln('Phuong trinh vo nghiem."'")

else
begin
x1l:= (-b - sqgrt(D))/(2*a);
x2:= -b/a - x1;
writeln(' x1 = ', x1:8:3,"'" x2 ="', x2:8:3);
end;
readln
end.
Vidu 2

Tim s6 ngay cua nam N, biét rdng nam nhuan 12 ndm chia hét cho 400 hoac
chia hét cho 4 nh ng khong chia hét cho 100. Vi du, cac nam 2000, 2004 1a nam
nhuan va c6 s6 ngay la 366, cac nam 1900, 1945 khong phai 1a nam nhuéan va co
sO ngay la 365.

Input: N nhap tu ban phim.

Output: D a s6 ngay cua nam N ra man hinh.

program Nam nhuan;

uses crt;

var N, SN: integer;

begin

clrscr;
write ('Nam: '); readln(N);
if (N mod 400 = 0)or((N mod 4 = 0)and (N mod 100 <> 0))
then SN:= 366 else SN:= 365;
writeln(' So ngay cua nam ', N,' la ', SN);
readln
end.
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1 0 CAU TRUC LAP

1. Lap
Véi a la s6 nguyén va a > 2, xét cac bai toan sau day:
B itodn 1. Tinh va d a két qua ra man hinh t6ng
1 1 1 1
+

S=—+ +ott—.
a a+1 a+?2 a+ 100

B itodn 2. Tinh va d akét qua ra man hinh téng

1 1 1
S=—+ + + ...+ + ...
a a+1 a+?2 a+ N
cho dén khi < 0,0001.
a+ N

V6i cé hai bai toan, dé thdy cdch dé tinh téng S c6 nhiéu diém t ong tu:

1
e Xuat phat, Sd oc gan gia tri —;
a

v6i N =1, 2,3,4,5,...

o Tiép theo, cong vao tdng S mot gid tri
a+ N

Viéc cong nay d oc lap lai mot so 1an.
Doi v6i bai toan 1, s6 1an lap 1a 100 va viéc cong vao tong S sé€ két thic khi
da thuc hién viéc cong 100 lan.
Do6i v6i bai todn 2, s6 1an 1ap ch a biét tr dc nh ng viéc cong vao téng S s&

két thic khi dicu kién

<0,0001 @ oc thoa man.
a+ N

N6i chung, trong mot s6 thuat toan c6 nhitng thao tac phai thuc hién lap di
lap lai mot s6 lan. Mot trong cac dac tr ng ctia mdy tinh l1a c¢6 kha nang thuc
hién hiéu qua céc thao tac lap. Cau tric lap mo ta thao tac 1ap va c6 hai dang la
ldp vdi s’ lan biét tr dc va ldp voi s6' lan ch a biét tr dc.

Céc ngon ngit 1ap trinh déu c6 céc cau 1énh dé mo ta cdu tric lap.
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2. Ldp v&i s6 1an biét tr 6¢ va cau lénh for-do

C6 hai thuat todn Tong la vaTong 1b dé giai bai todn 1 nh sau:

Thudt toan Tong_la

Bocl.S 1/a;N 0; {KhoitaoSva N}

B oc2.N N+1;

B 6c 3. Néu N > 100 thi chuyén dén b dc 5;

B dc4.S S+ 1/(a+ N)roiquaylaib 6c2;

B ¢c¢ 5. D aSraman hinh, roi két thuc.

Thudt toan Tong_1b

B ocl.S 1/a; N 101; {Khoitao S va N}

Boc2 N N-1;

B dc 3. Néu N < 1 thi chuyén dén b 6c 5;

B dc4.S S+ 1/(a+ N)roiquaylaib 6c 2;

B dc 5. D a S ra man hinh roi két thdc.

L uy, s6 1an lap cta ca hai thuat toan trén la biét tr 6c va nh nhau (100 lan).

Trong thuat todn Tong la, gid tri N khi bat ddu tham gia vong lap 1a 1 va
sau moi 1an 1ap N tang 1én 1 cho dén khi N > 100 (N = 101) thi két thdc lap
(thyc hién di 100 14n). Trong thuat todn Tong 1b, gia tri N bat dau tham gia
vong 1ap 1a 100 va sau mdi 1an lap N giam di 1 cho dén khi N < 1 (N = 0) thi két
thic lap (thuc hién du 100 lan). Ta ndi cach lap trong thuat toan Tong la la
dang tién va trong thuat todn Tong 1b la dang lui.

Dé mo ta cdu tric lap véi s6 1an biét tr dc, Pascal dung cau 1énh lap for-do
v6i hai dang tién va lui nh  sau:
e Dang ldp tién:

for <bién dém>:= <gid tri ddu> to <gid tri cudi> do <cdu lénh >;
e Danglap lui:
for <bién dém>:= <gid tri cudi> downto <gid tri ddu > do <cdu lénh>;

trong do:
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— Bién dém 12 bién don, th Ong c6 kiéu nguyen.

— Gid tri ddu, gid tri cudi 1a céc biéu thic cing kiéu v6i bién dém va gid tri
ddu phai nho hon hoac bang gid tri cudi. Néu gid tri ddu 16n hon gid tri
cuoi thi vong lap khong d oc thuc hién.

Hoat dong cua 1énh for-do:

—  dang ldp tién, cau lénh viét sau tir khod do d ¢c thuc hién tuan tu, véi
bién dém1an 1 ot nhan cdc gid tri lién ti€p tang tir gid tri dau dén gid tri cuoi.

—  dang ldp i, cau lénh viét sau tir khod do d oc thuc hién tuan tu,
vGi bién dém lan 1 ot nhan cdc gia tri lién ti€p giam tir gid tri cudi dén
gid tri ddu.

Chay: Gia tri cla bién dém d oc diéu chinh tu dong, vi vay cau lénh
viét sau do khong d dc thay d8i gia tri bién dém.

Vi du 1. Sau day la hai ch ong trinh cai dat cac thuat toan Tong la va
Tong 1b.

program Tong la;

uses crt;

var S: real;
a, N: integer;

begin
clrscr;
write ('Hay nhap gia tri a vao!');
readln(a);
S:=1.0/a; {Buoc 1}
for N:= 1 to 100 do {Buoc 2, Buoc 3}

S:= S+1.0/ (a+N) ; {Buoc 4}

writeln('Tong S la: ', S:8:4); {Buoc 5}
readln

end.

program Tong 1b;

uses crt;

var S: real;
a, N: integer;

begin
clrscr;
write ('Hay nhap gia tri a wvao!');
readln (a);
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S:=1.0/a; {Buoc 1}

for N:= 100 downto 1 do {Buoc 2 wva Buoc 3}
S:= S+1.0/ (a+N) ; {Buoc 4}
writeln('Tong S la: ', S:8:4); {Buoc 5}
readln
end.

Vi du 2. Ch ong trinh sau thuc hién viéc nhap tir ban phim hai s6 nguyén
d ong M va N (M < N), tinh vd d a ra man hinh téng cac s6 chia hét cho 3 hoic
5 trong pham vi trt M dén N.

program Vi du 2;

uses crt; o

var M, N, I: integer;

T: longint;
begin
clrscr;

writeln ('Nhap so M nho hon N');

write('M = ') ;readln (M) ;
write('N = ') ;readln(N);
T:= 0;

for I:= M to N do
if (I mod 3 = 0) or (I mod 5 = 0) then
T:=T+1I;
writeln ('KET QUA: ', T);
readln
end.

3. LAp vGi s 1an ch a biét tr &c va cau Iénh while-do
Co6 thé xay dung thuat todn Tong 2 nh sau d€ giai bai todn 2.
Thudt toan Tong_2

ocl.S 1/a;N 0; {KhoitaoSva N}

dc 2. Néu 1/(a + N) < 0,0001 thi chuyén dénb &c¢ 5;

oc3.N N+1;

dc4.S S+ 1/(a+ N)ro6iquaylaib 6c¢ 2;

6c 5. D aSraman hinh, roi két thuc.

D ™ W

Nh vay, viéc lap véi s6 1an ch a biét tr dc s€ chi két thic khi mot diéu kién
cho tr 6¢c d oc thoa man.
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Dé mo ta cau triic lap nh vay, Pascal dung cau lénh while-do c6 dang:
while <diéu kién> do<cdu lénh >;
trong do:
e Diéu kién 1a biéu thiic logic;
e Cdu lénh 1a mot cau 1énh don hoac ghép.

Viéc thuc hién lénh while-do @ oc thé hién trén so d6 & hinh 7.

|
L

Sai
Diéu kién

Cau lénh

Hinh 7. So d6 lap vdi s6 1an I1dp ch a biét tr dc

Vidu 1. Sau day la so d6 khoi va ch ong trinh cai dat thuat toan Tong 2.

S 1/a;
N O
Y
N N+1; Sai 1/(a+N)
S S+1/(a+N) [€— <0,0001?
bung

Hinh 8. So do khdi cla thuét toan Tong 2



program Tong 2;
uses crt;

var S: real;
a, N: integer;

begin
write ('Hay nhap gia tri a wvao!');
readln (a);
S:= 1.0/a; N:= 0; {Buoc 1}
while not (1/(a+N)<0.0001) do {Buoc 2}
begin
N:= N+1; {Buoc 3}
S:= S+1.0/ (a+N) ; {Buoc 4}
end;
writeln('Tong S la: ', S:8:4); {Buoc 5}
readln
end.

Vidu 2. Tim &c chung 16n nhat (UCLN) clia hai s6 nguyén d ong M va N.

C6 nhiéu thuat todn khac nhau tim UCLN ctua M va N. Sau day 1a mot thuat
toan tim UCLN.

Thudt todan

B ¢c 1. Nhap M, N;

B 6c2.Néu M = N thi lay gia tri chung ndy lam UCLN réi chuyén dén
b 6c 5;

B dc3.NeuM>NthiM«< M Nng oclaiN«< N M,

B dc4.Quay laib 6c 2;

B 6c5.D arakét qua UCLN roi két thic.

Nhap M va N

N« N-M >

D ara M; Két thuc

Hinh 9. So d6 khdi cha thuét toan tim  dc chung I6n nhét
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Ch ong trinh sau thé hién thuat todn tim &c chung 16n nhat.

program UCLN;

uses crt;

var M,N:integer;

begin
clrscr;
write('M, N = ");
readln (M, N) ;
while M <> N do

if M > N then M:= M-N else N:= N-M;

writeln('UCLN = ', M);
readln

end.

Céac cau Iénh trong vong 1ap th dng d oc lap lai nhiéu Ian, vi
vay dé tang hiéu qua cta ch ong trinh thi nhitng thao tac khéng
can lap lai nén d a ra ngoai vong lap.

TOM TAT

Cac ngon ngit lap trinh déu c6 cau 1énh thé hién cdu trdc ré nhanh va

cu tric lap.

Cau lénh ré nhanh c6 hai dang;:

o Dang thiéu;

o Dang du.

C6 thé gop day cau lénh thanh cau lénh ghép.

Céc cau Iénh mo ta cdu trac 1ap:

o Lidp véisolan biéttr dc;

o Lipvdisdlanch abiéttr dc.
Pinh li Bohn Jacopini (Bon Ja-co-pi-ni): Moi qua trinh tinh toan déu c6 thé
mo ta va thuc hién dua trén ba cau tric co ban 1a cau tric tudn tu, cau tric
ré nhanh va cdu tric lap.




B itapv thuch nh2

1. Muc dich, yéu cdu
e Xdy dung ch ong trinh cé st dung cdu triic ré nhdnh;

e Lam quen voi viéc hiéu chinh ch ong trinh.

2. NGi dung

Bai todn. Bo so Pi-ta-go

Biét ring bo ba s6 nguyén d ong a, b, ¢ & oc goi 1a bo so Pi-ta-go néu téng
cdc binh ph ong clia hai s6 bang binh ph ong cua s con lai. Viét ch ong trinh
nhap tir ban phim ba s6 nguyén d ong a, b, ¢ va kiém tra xem chiing c6 12 bo s6
Pi-ta-go hay khong.

t ong: Kiém tra xem c6 dang thic nao trong ba dang thitc sau day xay ra

hay khong:
a?=b*+c?
b =d’ +
=a*+ b

Nhiing cong viéc can thuc hién:

a) GO ch ong trinh sau:
program Pi ta go;
uses crt;
var a, b, c: integer;
a2, b2, c2: longint;
begin
clrscr;
write('a, b, c: ");
readln(a, b, c);

az:= a;
b2:= b;
c2:= c;
az:= al2*a;
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b2:= b2*b;
c2:= c2*c;
if (a2 = b2 + ¢c2) or (b2 = a2 + c2) or (c2 = a2 + b2)
then writeln('Ba so da nhap la bo so Pi-ta-go')
else writeln('Ba so da nhap khong la bo so Pi-ta-go');
readln
end.

Chay: Tr &c else khong c6 dau cham phay (;).

b) L uch ong trinh v6i tén PITAGO lén dia.

¢) Nhan phim F7 d€ thuc hién tiing cau lénh ch ong trinh, nhap céc gi tri
a=3,b=4,c=5.

d) Vao bang chon Debug md& ctra s6 hiéu chinh dé xem gid tri a2, b2, ¢2.

e) Nhan phim F7 dé thuc hién cdc cau lénh tinh nhitng gi4 tri néi trén, so sanh
v6i két qua a2 =9, b2 = 16, 2 = 25.

f) Quan sat qué trinh ré€ nhanh.
g) Laplaicdc b &c trén v6i bo dir lieu a = 700, b = 1000, ¢ = 800.
h) Néu thay day lénh

a2:= a;
b2:= b;
c2:= c;
a2:= a2*a;
b2:= b2*b;
c2:= c2*c;
bang day lénh
az:= a*a;
b2:= b*b;
c2:= c*c;

thi két qua c6 gi thay déi véi bo dit liéu cho & cau g?

CAUHOIV B ITAP

1. Hay cho biét su giéng va khdc nhau cda hai dang cau lénh if-then.

2. Cau lénh ghép la gi? Tai sao phdi cd cdu lénh ghép?
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. C6 thé dung céu lénh while-do dé thay cho cau Iénh for-do d oc
khong? Néu d oc, hdy thuc hién diéu doé véi ch ong trinh Tong_1a.

. Viét cau lénh ré nhanh tinh:

2,2 néu x°+y’<1.

X“+y
Q) Z=4Xx+y néu x2+y%>1va y>x
0.5 néu x2+y%>1va y<x

X|+Y] néu digm x, y) thude hinh tron ban kinh r(r> 0), tam (a, b).
b) z=

X+y  frongtr ong hop con lai.

. L&p trinh tinh:

50
n=1h+1

) 1
Dye(m =1+ ++..+ 4. chodénkhi — <2x10°,
21 n! nl

b a gid tri e(n) ra man hinh.

. Lap trinh dé gidi bai toan cé sau:

Vda gd vaa chb.

BO lai cho tron.

Bam oisdu con,

Mot tradm chdn chan.

H&i co bao nhiéu con méi logi?

. Nhép tu ban phim tudi clia cha va con (hién tai tudi cha 16n hon hai
l&n tudi con va tudi cha hon tudi con it nhdt 1&25). D a ra man
hinh cau trd 16i cho cau hdi "Bao nhiéu ndm nda thi tudi cha gdp doi
tudi con?".

. Mot ng i gui tiét kiém knoéng ki han véi s& tién A dong véi 1ai sudt
0.3% mdi thang. Hbi sau bao nhiéu thang, ng i do rat hét tién thi sé
nhén d oc s tién it nhat 1a B déng? Biét rdng vai viéc gui tiét kiém
khong ki han thi lai khong d oc cong vdo von.
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1 1 . KIEU MANG

Chiing ta chi xét hai kiéu mang thong dung v6i nhiéu ngon ngit 1ap trinh 1a
kiéu mang mot chiéu va ki€éu mang hai chiéu.

1. Kiéu mang mét chiéu

Mdng mét chiéu 1a day hitu han cdc phén tir ciing kiéu. Mang d oc dat tén va
moi phan tr clia né c¢6 mot chi s6. D€ mo6 td mang mot chiéu can xac dinh kiéu
clia cc phan tir va cach danh s6 cac phan tir cua no.

Dé ng oi lap trinh c6 thé xay dung va sit dung ki€u mang mot chiéu, céc
ngon ngit 1ap trinh ¢ quy tac, cdch thitc cho phép xdc dinh:

Tén kiéu mang mot chiéu;
S6'1 ong phan tir;

Kiéu dit liéu cha phan tir;
Cach khai bao bién mang;
Céch tham chi€u dén phan tu.

Vi du, xét bai todn nhap vao nhiét do (trung binh) cia mdi ngay trong tudn,
tinh va d a ra man hinh nhiét do trung binh cta tuan va s6 1 ong ngay trong tuan
c6 nhiét d6 cao hon nhiét do trung binh cua tuan.

Ta c6 thé dung bay bién thuc dé 1 u trit nhiét do clia cdc ngay trong tudn.
Ch ong trinh giai bai todn c6 thé d ¢c viét bing Pascal nh sau:

program Nhietdo Tuan;

var tl,t2,t3,t4,t5,t6,t7,tb: real;

dem: integer;
begin
writeln ('Nhap vao nhiet do cua 7 ngay: ');
readln(tl,t2,t3,t4,t5,t6,t7);
tb:= (t1+t2+t3+td+t5+t6+t7)/7;
dem:= O;
if tl>tb then dem:= dem+l;
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if t2>tb then dem:= dem+l;
if t3>tb then dem:= dem+l;
if t4>tb then dem:= dem+l;
if t5>tb then dem:= dem+l;
if t6>tb then dem:= dem+l;
if t7>tb then dem:= dem+l;

writeln ('Nhiet do trung binh tuan: ',tb:4:2);
writeln('So ngay nhiet do cao hon trung binh: ',dem);
readln

end.

Khi can giai bai toan trén v6i N ngay (N kha 16n) thi cach lam t ong tu
khong nhitng doi héi mot khoi 1 gng khai bao kha 16n, ma doan ch ong trinh

tinh todn cling kha dai.

Dé giai quyét van dé do, ta st dung kiéu dit liéu mang mot chiéu dé mo ta dit
lieu. Ch ong trinh giai bai todn téng qudt v6i N ngay trong Pascal c6 thé nh  sau:

program Nhietdo Nngay;
const Max = 366; {gia thiet N lon nhat la 366}
type Kmangl= array[l..Max] of real;
var Nhietdo: Kmangl;
dem, i, N: integer;

Tong, Trung binh: real;

begin
write ('Nhap so ngay: '); readln(N);
Tong:= 0;
for i:= 1 to N do
begin
write ('Nhap nhiet do ngay ',i, ' ")
readln (Nhietdo[i]);
Tong:= Tong + Nhietdo[il];
end;
dem:= 0;

Trung binh:= Tong/N;
for i:= 1 to N do
if Nhietdo[i]>Trung binh then dem:= dem+1l;

writeln('Nhiet do trung binh',N,' ngay: ',Trung binh:8:3);

writeln('So ngay nhiet do cao hon trung binh: ',dem);
readln
end.
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Trong ch ong trinh nay di khai bdo bién mang mot chiéu (thong qua khai
bao ki€éu mang) nh sau:
Type Kmangl = array[l..Max] of real; Khai béo kiéu mdng mot
chiéu gém Max s6 thuc.
Khai bédo bién mdng
Nhietdo qua kiéu méang.

Var Nhietdo: Kmangl;

a) Khai bdo
Tong quat, khai bdo bién mang mot chiéu c6 dang:
—Cdch 1. Khai bdo truc tiép bién mang mot chiéu:
var <tén bién mdng >: array [kiéu chi s0] of <kiéu phadn tir>;
—Cdch 2. Khai bdo gidn tiép bién mang qua kiéu mang mot chiéu:
type <tén kiéu mdng> = array [kiéu chi so] of <kiéu phdn tu>;
var <tén bién mdng >: <tén kiéu mdng>;
trong do:
o Kiéu chi s6'th dng 1a mot doan s6 nguyén lién tuc c6 dang nl..n2 véi

nl, n2 1a céc hing hodc biéu thiic nguyén xac dinh chi s6 ddu va chi s
cuoi (nl < n2);
o  Kiéu phdn tir1a kiéu cua cdc phan tir mang.
Vi du. C4c khai bdo kiéu mang mot chiéu sau day 1a hop lé:
type
ArrayReal = array[-100..200] of real;
ArrayBoolean = array|[-n+l..n+1] of boolean;
ArrayInt = array[-100..0] of integer;
trong d6 n 1a hang nguyén.
Tham chi€u t6i phan tir cia mang mot chiéu d oc xdc dinh bdi tén mang
cung véi chi s8, d oc viét trong cap ngoac [ va ].
Vi du, tham chiéu téi nhiét do cua ngay tha 20, trong ch ong trinh trén, d oc
viét 1a Nhietdo[20].

Chi s6' phan to—» 1 20 100

Mang
Nhletdo

Nhietdo [20]
Hinh 10. Minh hoa méng mét chiéu
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b) Mot so' vi du

Ta xét ch ong trinh ¢6 st dung mang mot chi€u cai dat mot s6 thuat todn
giai nhitng bai todn tim ki€m va sap xép.

Vidu 1. Tim phdn tit [6n nhdt cua ddy so nguyén

Input: S6 nguyén d ong N (N 250) va day N sO nguyén d ong A, A,....,
Ay, moi s6 déu khong v ot qua 500.

Output: Chi s6 va gia tri clia phan ti 16n nhat trong day s6 da cho (néu co
nhiéu phan tr 16n nhat chi can d a ra mot trong s6 ching).

B 6cl. Nhap NvadayA,,..., Ay;
B oc2. Max<« A, i< 2
B d6c3. Néui> Nthid ara gia tri Max roi két thic;
B ocH4.
B dc 4.1. Néu A; > Max thi Max < A;;

B dc4.2. i<« i+ 1716iquaylaib dc3;

Hinh 11. Thuét toan tim phan tr I6n nhat cta day s6
Ch ong trinh d 6i day thuc hién viéc duyét tudn tu céc phan tlir dé tim ra s6
16n nhit cta day s6 nguyén.
program TimMax;
uses crt;

const

Nmax = 250;
type

ArrInt = array[l..Nmax] of integer;
var

N,i, Max, csmax: integer;
A: ArrInt;
begin
clrscr;
write ('Nhap so luong phan tu cua day so, N = ');
readln (N) ;
for i:=1 to N do
begin
write ('Phan tu thu ',i,' = "),
readln (A[1]) ;
end;
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Max:= A[l]; csmax:=1;
for i:=2 to N do
if A[i]> Max then

begin
Max:= A[i];
csmax:= 1i;
end;
writeln('Gia tri cua phan tu Max: ', Max);
writeln('Chi so cua phan tu Max: ', csmax);
readln
end.

Vidu 2. Sdap xép ddy so nguyén bdng thudt todn trdo doi

Input: S6 nguyén d ong N (N 250) va day A gbm N s6 nguyén d ong
Ay, A,,..., Ay, mbi s6 déu khong v gt qué 500.
Output: Day s6 A da d oc sap x€p thanh day khong giam.

Dé giai bai todn nay, ta s& st dung thuat todn trdo déi nh mo ta trong sach
gido khoa Tin hoc 10.

(* Chuong trinh giai bai toan sap xep day so *)
program sapxep;
uses crt;
const Nmax = 250;
type
ArrInt = array/[l..Nmax] of integer;
var

N,i,j,t: integer;

A: ArrInt;
begin
clrscr;

write ('Nhap so luong phan tu cua day so, N = '");

readln(N) ;
for i:=1 to N do (* Nhap cac phan tu *)
begin
write ('Phan tu thu ',i,' = ");

readln (A[i]);
end;
for j:=N downto 2 do
for i:=1 to j-1 do
if A[i]> A[i+1] then
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begin (*Trao doi A[i] va A[i+1]%*)
i

t:= A[i];

Afi]:= A[i+1];

Ali+1]:= t;

end;
writeln ('Day so duoc sap xep la: '");
for i:=1 to N do write(A[i]: 4);
readln
end.

Vi du 3. Tim kiém nhi phdn

Input: Day A la day tang gom N (N < 250) s6 nguyén d ong A,, A,...., Ay va
sO nguyén k.

Output: Chi s6 i ma A, = k hoac thong bao "Khong tim thay" néu khong co
s0 hang nao cua day A c6 gid tri bang .

Dé giai bai todn nay, ching ta s& sir dung thuat to4n tim ki€m nhi phan d oc
trinh bay trong sach gido khoa Tin hoc 10.

B 6c 1. Nhap N, cac s6 hang A, A,,..., Ay va khoa k;
B oc2. Dau <« 1, Cuoi < N;

Dau + Cuoi:l

oo

s

2

dc4. Neéu Ag,, = k thi thong béo chi s6 Giua, r6i két thic;

6c5. NéuAg, > kthidat Cuoi = Giua - 1 réi chuyén dénb éc 7;
oc6. Dau <« Giua + 1,

oc3. Giua <« ‘:

™™ ™

oc 7. N&u Dau > Cuoi thi thong bdo diy A khong c6 s6 hang c6 gid tri
béng k, 161 két thic;
6c 8. Quaylaib 6c 3.

oo

Hinh 12. Thuét toan tim kiém nhj phan

(* Chuong trinh cai dat thuat toan tim kiem nhi phan*)
program TK nhiphan;
uses crt;

const

Nmax = 250;
type

ArrInt = array([l..Nmax] of integer;
var

N, i, k: integer;

Dau, Cuoi, Giua: integer;
A: ArrInt;

Tim Thay: boolean;
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begin
clrscr;
write ('Nhap so luong phan tu cua day so, N =
readln (N) ;

writeln ('Nhap cac phan tu cua day so tang: ');

for i:=1 to N do
begin
write ('Phan tu thu ',1i,' = '");
readln (A[1i]);
end;
write ('Nhap gia tri k = ");
readln (k) ;
Dau:= 1; Cuoi:=N; Tim thay:= false;
while (Dau <= Cuoi) and not (Tim Thay) do
begin
Giua:= (Dau+Cuoi) div 2;
if A[Giua] = k then
Tim thay:= true
else
if A[Giual>k then Cuoi:= Giua-1
else Dau:= Giua+l;
end;
if Tim thay then writeln('Chi so tim duoc la:
else writeln('Khong tim thay');
readln
end.

Kiéu mang hai chiéu

Xét bai toan tinh va d a ra man hinh bang nhan.

3 4 5 6 7 8 910

8 10 12 14 16 18 20

9 12 15 18 21 24 27 30

12 16 20 24 28 32 36 40
10 15 20 25 30 35 40 45 50
12 18 24 30 36 42 48 54 60
14 21 28 35 42 49 56 63 70
16 24 32 40 48 56 64 72 80
18 27 36 45 54 63 72 81 90

o o & N

© 00 J o 1 & W N BB

Bdng nhdn

A}

')

14

Giua)
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Ta thdy bang nhan c6 dang bang gém cac gid tri cung kiéu. Ta c6 thé biéu
dién bang nhan bang kiéu dit liéu méang hai chiéu.

Mdng hai chiéu 12 bang cc phan ti cung kiéu.

Nhan xét ring moi hang clia mang hai chiéu c6 c4u triic nh  mot mang mot
chiéu cung kich th &c. Néu coi moi hang ctia mang hai chiéu 1a mét phan ti thi
ta c6 thé n6i mang hai chiéu 12 mang mot chiéu ma méi phan tir 12 mang
mot chiéu.

Nh vay, ta ciing c6 thé mo ta dit liéu cha bang nhan 12 kiéu mang mot chiéu
gbm 9 phan t&r, mdi phan tr lai 12 mang mot chiéu ¢6 10 phan tir, mdi phan tir 1a
mot sO nguyén.

T ong tu nh vé6i kiéu mang mot chiéu, véi kiéu mang hai chiéu, cidc ngon
ngit 1ap trinh ciing ¢6 cdc quy tac, cdach thic cho phép xac dinh:

e Tén kiéu mang hai chiéu;

e SA&1 ong phan tir cia moi chiéu;

e Kiéu dit liéu cta phan tir;

e (Cach khai bao bién;

e Cach tham chi€u dén phan tu.

Vi du, bién méang hai chiéu B 1 u trit bAng nhan c6 thé d oc khai bdo trong
Pascal nh sau:

var B: array[l..9] of array[l..10] of integer;
hoic c6 thé khai b4o ngin gon:

var B: array[l..9,1..10] of integer;

a) Khai bdo
Tong quét, khai bdo bién mang hai chiéu trong Pascal nh sau:
—Cdch 1. Khai bdo truc ti€p bién mang hai chiéu:
var <tén bién mdng>:array [kiéu chi s6 hang, kiéu chi s6 cot]
of <kiéu phdn tus;
—Cdch 2. Khai bdo gi4n tiép bién méang qua ki€éu mang hai chiéu:
type <tén kiéu mdng> = array [kiéu chi s6 hang, kiéu chi s cot]
of <kiéu phdn tu>,

var <tén bién mdng>: <tén kiéu mang>
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Vi du. Cic khai bdo sau day la hop 1é:

type
ArrayReal = array[-100..200,100..200] of real;
ArrayBoolean = array[-n+l..n+l,n..2*n] of boolean;
var

ArrayInt: array[l..10,1..15] of integer;
ArraylLong:array[0..3*(n+1l),0..n] of longint;

trong d6 n 1a hang nguyén.
Tham chiéu t6i phan tir cia mang hai chiéu d oc xdc dinh bdi tén mang ciing
v6i hai chi s6 d ¢c phan cdch boi ddu phdy va viét trong cap ngoac [ va 1.
Vi du. Tham chi€u t6i phan tr & hang thd 5, cot thd 9 clia bién mang
Arraylnt khai bao trong vi du trén d ogc viét: Arraylnt [5, 9].

Arrayint

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ImE EEEEE = - EEEEE -
AR B EREREREES EEREEERES
EEEEEEES EEEEES
AR EEEEEE - mEEEEE =
s .0 1.0 0 0 EEEEE -
sb. . 2.0 1. 1 % ii mEEEEE =
MEERER N IR E e
R EEEEEEEEEEEESE D>
AR EEEEEEEEEEEEEDS
o 8 T P 0. P

Hinh 13. Minh hoa mang hai chiéu

b) Mot so vi du
Vidu 1. Ch ong trinh sau tinh va d a ra man hinh bang nhan.

program Bang nhan;
uses crt;
var
B: array[l1..9,1..10] of integer;
{B: bien mang hai chieu luu bang nhan}
i, j: integer;
begin
clrscr;
for i:=1 to 9 do
for j:= 1 to 10 do
Bli,3]:= 1i*3;
for i:=1 to 9 do
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begin
for j:=1 to 10 do write(B[i,3]:4);
writeln;
end;
readln
end.

Vi du 2. Ch ong trinh sau nhap vao tir ban phim cdc phan tlr cia mang hai
chiéu B goébm 5 hang, 7 cot vdi cdc phan tir 1a cdc s6 nguyén va mot s6 nguyén k.
Sau d6, d a ra man hinh cac phan tir cia mang c6 gia tri nho hon k.

program MangHaiChieu;
uses crt;

var b: array[l..5, 1..7] of integer;
d, i, j, k: integer;

begin
clrscr;
writeln ('Nhap cac phan tu cua mang theo dong: ');
for i:= 1 to 5 do
begin
for j:= 1 to 7 do read(b[i,]jl):
writeln;
end;
write ("Nhap vao gia tri k = '"); readln(k);
d:= 0;
writeln('DS cac phan tu mang nho hon ',k,':');

for i:= 1 to 5 do
for j:= 1 to 7 do
if b[i,Jj] < k then begin

write(bl[i,3]1, ' ");
d:= d+1;
end;
if d = 0 then writeln(’Khong co phan tu nao nho hon ’,k);
readln
end.
Chay: Céc bién mang th dng gébm s6 | ong 16n cac phan ti nén can

| uy pham vi sif dung ching dé khai béo kich th 6c va kiéu dit
liéu sao cho tiét kiém bd nhé.

Ngoai hai kiéu mang mét chiéu va hai chiéu, con cé kiéu
mang nhiéu chiéu.
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1.

2.

B il. Tao mang A gobm n (n

Muc dich, yéu cdu

B itipv thuch nh3

e Ndng cao ki ndng sit dung mot s6 cau lénh va mot so kiéu dit liéu thong

qua viéc tim hiéu, chay thit cdc ch ong trinh cé sdn;

e Biét gidi mot s6 bai todn tinh todn, tim kiém don gidn trén mdy tinh.

N&i dung

100) s6 nguyén, moi s6 cé gia tri tuyét doi khong

v ot qud 300. Tinh téng cac phén tir cia méang 1a boi s6 clia mot s6 nguyén

d ong k cho tr &c.

Hay tim hiéu va chay thir ch ong trinh sau day:
program Suml;
uses crt;
const nmax=100;
type MyArray=arrayl[l..nmax] of integer;
var A: MyArray;
s,n,i,k: integer;
begin
clrscr; randomize;
write('Nhap n =");

readln(n) ; {Tao ngau nhien mang gom n sSo nguyen}
for i:= 1 to n do A[i]:= random(301)- random(301);
for i:= 1 to n do write(A[i]:5); {in ra mang vua tao}
writeln;

write ('Nhap k = ");
readln (k) ;
s:=0;
for i:=1 to n do
if A[i] mod k = 0 then s:=s+A[1i];
writeln('Tong can tinh la: ',s);
readln
end.
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Chay: Ham chuan random(n) cho gia tri 1a s& nguyén ngau nhién

trong doan tr 0 dén n 1, con thd tuc randomize khéi tao co
ché sinh s6 ngau nhién.

b) Hay d a cdc cau lénh sau day vao nhitng vi tri cin thi€t nhim stra doi
ch ong trinh trong ciu a) d€ c6 d oc ch ong trinh d ara s cic s6 d ong va
sO cac sO am trong mang.
posi, neg: integer;
posi:= 0; neg:= 0;
if A[i]>0 then posi:= posi+l

else if A[i]<0 then neg:= neg+l;

writeln (posi:4,neqg:4);

B i2. Viét ch ong trinh tim phan t& c6 gia tri 16n nhat cia mang va d a ra man
hinh chi s6 va gia tri ctia phan tir tim d ¢gc. Néu ¢6 nhi€u phan tr ¢6 cung gia
tri 16n nhat thi d a ra phan tir ¢6 chi s6 nho nhét.

a) Hay tim hiéu ch ong trinh sau day:
program MaxElement;
const Nmax= 100;
type MyArray = array[l..Nmax] of integer;
var A: MyArray;
n,i,j: integer;
begin
write ('Nhap so luong phan tu cua day so, N = '");
readln (N);
for i:=1 to N do

begin
write ('Phan tu thu ',1i,' = ");
readln (A[1i]);
end;
J:=1;

for i:= 2 to n do if A[i] > A[]j] then j:= i;

write('Chi so: ',3j, ' Gia tri: ',A[]j]:4);
readln
end.
b) Chinh stra ch ong trinh trén dé d a ra chi s6 clia cdc phan tir ¢6 clng gid tri
16n nhat.
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B itapv thuch nh4

1. Muc dich, yéu cdu
e Biét nhdn xét, phdn tich, dé xudt thudt todn gidi bai todn sao cho ch ong
trinh chay nhanh hon;

o Lam quen véi dit liéu cé cdu triic va bai todn sdp xép.

2. NGi dung
Bil
a) Hay tim hi€u va chay thir ch ong trinh thuc hién thuat todn sip x&p diy s6
nguyén bing thuat todn trdo d6i véi cac gid tri khac nhau cta n d 6i day.
Qua d6, nhan xét vé thoi gian chay ciia ch ong trinh.
(* Chuong trinh giai bai toan sap xep day so *)
uses crt;
const Nmax = 250;
type ArrInt = array[l..Nmax] of integer;
var n,i, j, t: integer;
A: ArrInt;
begin
clrscr;
randomize;
write('Nhap n = ");
readln (n);

{Tao ngau nhien mang gom n so nguyen}

for i:= 1 to n do A[i]:= random(300) random (300) ;
for i:= 1 to n do write(A[i]:5); {in mang vua tao}
writeln;

for j:=N downto 2 do
for i:=1 to j-1 do
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if A[i]> A[i+1] then

begin (* Trao doi A[i] wva A[i+l] *)

t:= A[i];

Ali]l:= A[i+1];

Ali+l]:= t;
end;

writeln('Day so duoc sap xep: ');
for i:=1 to n do
write (A[i]: 7);
writeln;
readln

end.

b) Khai bdo thém bién nguyén Dem va bd sung vao ch ong trinh nhitng cau
lénh can thié€t dé bién Dem tinh s6 1an thuc hién trdo déi trong thuat todn.
b akétquatimd oc ra man hinh.

Bi2
Hay doc va tim hi€u nhitng phan tich dé viét ch ong trinh giai bai todn:
Cho mdng A gom n phan tit. Hay viét ch ong trinh tao mdang B[1..n], trong
dé B[i] la tong cua i phdn tit ddu tién ciia A.
Thoat ddu c6 thé viét ch ong trinh sau dé giai bai todn nay:
program SubSuml;
const nmax=100;
type MyArray=array|[l..nmax] of integer;
var A, B: MyArray;
n,i,j: integer;
begin
randomize;
write ('Nhap n =');
readln (n) ;
{Tao ngau nhien mang gom n so nguyen}

for i:= 1 to n do A[i]:= random(300) - random(300);
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for i:= 1 to n do write(A[1]:5);
writeln;

{Bat dau tao B}

for i:= 1 to n do
begin
B[i]l:= 0;
for j:= 1 to i do B[i]:= B[i]+A[J];
end;

{Ket thuc tao B}

for i:= 1 to n do write (B[i]:6);

readln
end.
Dé y ring ta c6 cdc hé thiic sau:

B[1]= A[1l]

Blil= B[i-1]1+A[i], 1<iZn.
Do d6, ta thay doan ch ong trinh tir chu thich {Bat dau tao B} dén {Ket thuc

tao B} bdi hai 1énh sau:

B[l]:= A[l];
for i:= 2 to n do B[i]:= B[i-1]+A[1];
Vi hai 1énh nay, may chi phai thuc hién n — 1 phép cong, trong khi v6i doan

(n+1)
2

ch ong trinh trén mdy phai thuc hién L phép cong.

Nho viéc phan tich nh  trén ta c6 thé gidm b6t ddng ké s6 phép todn cén
thuc hién.

Tuy téc do tinh toan cua mdy tinh nhanh nh ng ¢6 giGi han. Do do, trong
khi viét ch ong trinh, ta nén tim céach viét sao cho ch ong trinh thuc hién cang it
phép toan cang tot.
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1 2 KIEU XAU

Dit liéu trong céc bai toan khong chi thuoc kiéu s6 ma ca kiéu phi so - dang
ki tu. Dt liéu kiéu xau 1a day cdc ki tu.

Vi du. Cac xau ki tu don gian:

'‘Bach khoa' 'KI SU' '2007 la nam Dinh Hoi'

Xdu 1a day cac ki tu trong bo ma ASCII, moi ki tu d oc goi 1a mot phan tir
cua xau. SO0 1 gng ki tu trong mot xau d oc goi la do dai cua xau. Xau c6 do dai
bang 0 goi l1a xau rong.

Céc ngon ngit 1ap trinh déu c6 quy tac, cach thitc cho phép xdc dinh:

Tén kiéu xau;

Cich khai bdo bién kiéu xau;

S61 gng ki tu clia xau;

Cac phép toan thao tac voi xau;

Cach tham chi€u t6i phan tu cta xau.

C6 thé xem xau 12 mang mot chiéu ma mdi phan tir 1a mot ki tu. Cac ki tu
ctia xau d gc danh so thi tu, th ong bat dau tir 1.

T ong tu mang, tham chié€u t6i phan tir cia xau d ¢c xac dinh bdi tén bién
xau va chi s6 dat trong cap ngoac [ va ].

Vi du, gia sir c¢6 bién Hoten 1 u trit gid tri hang xau 'Nguyen Le Huyen' thi
Hoten[6] cho ta ki tu 'n' 14 ki tu thi sdu cua bién xau Hoten.

D 6i day trinh bay cdch khai bao dit liéu kiéu xau, cac thao tac x{r i xau va

mot s6 vi du sir dung ki€u xau trong Pascal.
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Khai bdo

Dé khai bio dit lieu kiéu xau ta stt dung tén danh riéng string, ti€p theo la do

dai 16n nhit cua xau (khong v ot qua 255) d gc ghi trong cap ngoac [ va ].

a)

b)

Bién kiéu xau c6 thé khai bio nh sau:
var <tén bién>: string[do dai lon nhdt ciia xdul;

Vidu
var Hoten: string[26];

Trong mo ta xau c6 thé bd qua phan khai bdo do dai, chang han:
var Chugiai: string;

Khi d6 do dai 16n nhat clia xau s€ nhan gia tri ngam dinh 1a 255.

Cdc thao tac xu Ii xau
Phép ghép xau, ki hiéu 1a dau cong (+), d oc st dung dé ghép nhiéu xau
thanh mot. C6 thé thuc hién phép ghép xau d6i véi céc hing va bién xau.
Vi du
Phép ghép xau:

'Ha' + ' Noi' + ' - ' + 'Viet Nam'
cho xau két qua 1a 'Ha Noi - Viet Nam'.
Céc phép so sanh bang (=), khac (<>), nho hon (<), 16n hon (>), nho hon
hodc bang (<=), 16n hon hodc bang (>=) ¢6 thi tu u tién thuc hién thdp hon
phép ghép xau va thuc hién viéc so sanh hai xau theo céc quy tac sau:

e Xau A 1a 16n hon xau B néu nh ki tu ddu tién khac nhau giita chiing ké
tur trai sang trong xau A c6 ma ASCII 16n hon.

e Neéu A va B la cac xau c6 do dai khiac nhau va A 1a doan dau cta B thi A
la nho hon B.

Vidu

'May tinh' < 'May tinh cua toi'
e Haixau d o¢c coi 1a bang nhau néu nh chidng giong nhau hoan toan.
Vidu

"TIN HOC' = 'TIN HOC'

Dé x1r i cdc xau, c6 thé st dung cac thu tuc v ham chuin d 6i day:
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c)

d)

g)

70

Thu tuc delete(st, vt, n) thuc hién viéc xod n ki tu cua bién xau st bat dau tir
vi tri vt.
Vi du
Gia tri st Thao tac Két qua
'abcdef! delete(st, 5, 2); 'abcd'
'Song Hong' delete(st, 1, 5); 'Hong'
Thu tuc insert(s1, s2, vt) chén xau s1 vao xau s2, bat dau & vi tri vz.
Vidu
Gia tri s1 Gia tri s2 Thao tac Két qua
' PC ! 'IBM486"' insert (sl,s2,4); 'IBM PC 486"
1! '"Hinh .2'" insert (sl,s2,06); 'Hinh 1.2"
Ham copy(S, vt, N) tao xau gom N ki tu lién ti€p bat ddu tir vi tri vt cla
xau S.
Vidu
Gid tri s Biéu thic Két qua
'Bai hoc thu 9' copy(s,9,5); 'thu 9'
Ham length(s) cho gia tri la do dai xau s.
Vidu
Gid tri s Biéu thic Két qua
'500 ki tu' length (s) 9

Ham pos(s1, s2) cho vi tri xuat hién diu tién clia xau sl trong xau s2.
Vidu
Gid tri s2 Biéu thic Két qua
'abcdef! pos ('cd',s2) 3
'abcdef' pos('k',s2) 0




h) Ham upcase(ch) cho chit cai in hoa tng v6i chir cai trong ch.
Vi du

Gia tri ch Biéu thiic Két qua
'd’ upcase (ch) 'D'
'E! upcase (ch) ‘B

3. Mot sd vidu

Vidu 1

Ch ong trinh d 6i day nhap ho tén cua hai ng 0i vao hai bién xau vad ara
man hinh xau dai hon, né€u bang nhau thi d a ra xau nhap sau.

var
a,b:string;

begin
write ('Nhap ho ten thu nhat: '); readln(a);
write ('Nhap ho ten thu hai: '); readln(b);
if length(a)>length(b) then write(a) else write(b);
readln
end.
Vidu 2

Ch ong trinh d 6i day nhap hai xau tir ban phim va kiém tra ki tu dau tién
ctia xau thtr nhat ¢ trung véi ki tu cudi cung clia xau thit hai khong.
var x: byte;
a,b: string;
begin
write ('Nhap xau thu nhat: ');

readln (a) ;
write ('Nhap xau thu hai: ');

readln (b) ;
:=length(b);
{xac dinh do dai xau b de biet vi tri cua ki tu cuoi cung}
if a[l]=b[x] then write ('Trung nhau')
else write ('Khac nhau');
readln
end.

Vidu 3

Ch ong trinh sau nhap mdt xau vao tit ban phim va d a ra man hinh xau do
nh ng d oc viét theo thit tw ng oc lai.

71



var i,k: byte;
a: string;

begin
write ('Nhap xau:');
readln (a) ;
k:= length(a);{xac dinh do dai xau}
for i:= k downto 1 do write(al[i]):
readln

end.

Vidu4
Ch ong trinh sau nhap mdt xau vao tur ban phim va d a ra man hinh xau thu
d oc tir n6 sau khi loai bd cac ddu cach néu c6.

var i,k: byte;
a, b: string;

begin
write ('Nhap xau:');
readln (a) ;
k:= length(a);
b:= "'"'"; (* Khoi tao xau rong *)
for i:= 1 to k do
if a[i]<>"'" ' then b:=b+al[i];
writeln('Ket qua: ',b);
readln
end.
Vidus

Ch ong trinh sau nhap vao tir ban phim xau ki tu s1, tao xau s2 gom tat ca
cac chit sO c6 trong s1 (gitt nguyén tha tu xuat hién cua ching) va d a két qua ra
man hinh.

program XuLiXau;

var sl, s2: string;

i: byte;
begin
write ('Nhap vao xau sl: ');
readln(sl);
s2:= "'"'; {Khoi tao xau s2 rong}
for i:= 1 to length(sl) do
if ('0'<=sl1[i]) and (sl[i]<= '9'") then s2:= s2+sl[i];
writeln ('Ket qua: ', s2);
readln
end.
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B itipv thuch nh5

1.

Muc dich, yéu cdu

Lam quen véi viéc tim kiém, thay thé va bién doi xdu.

2. NGi dung

B i 1. Nhap vao tlr ban phim mot xau. Kiém tra xau d6 c6 phai 1a xau doi xtng

hay khong. Xau doi xing c6 tinh chat: doc nd tir phai sang trai ciing thu d oc
két qua giong nh doc tir trdi sang phai (con d oc goi 1a xau palindrome).
Hay chay thir ch ong trinh sau:

var i,x: byte;

a,p: string;

begin

write ('Nhap vao xau: ');

readln (a);

x:=length(a); {xac dinh do dai cua =xau }
p:='"'; {khoi tao xau rong }

for i:=x downto 1 do

p:=ptalil; {tao xau dao nguoc }
if a=p then

write('Xau la palindrome')
else

write ('Xau khong la palindrome');

readln

b) Hay viét lai ch ong trinh trén, trong d6 khong dung bién xau p.

B i 2. Viét ch ong trinh nhap tir ban phim mot xau ki tu S va thong bdo ra man

hinh s6 1an xuat hién cia moi chit céi tiéng Anh trong S (khong phan biét
chit hoa hay chit th ong).

B i 3. Nhap vao tir ban phim mot xau. Thay th€ tit ca cdc cum ki tu 'anh' bang

cum ki tu 'em'.
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1 3 KIEU BAN GHI

Dit lieu ki€u bdn ghi (record) dung dé mo ta cdc d6i t ong c6 cung mot s
thuoc tinh ma cac thuoc tinh c6 thé c6 céc kiéu dit lieu khac nhau.

Vi du, bang két qua thi gébm thong tin vé cdc thi sinh nh ho va tén, ngay
sinh, gidi tinh, diém cdc mon thi,... ma nhitng thong tin nay thuoc céc ki€u dit
liéu khac nhau.

Bang két qua thi

Ho va tén Ngay sinh Gidi Bi(_"e’m Biéim Diéim Bié’r’n Dic:e’m Diéim Bi{e’m
tinh | Tin | Toan | Li Hoa | Van | Su | Dia
Nguy&n Thi Minh Hué | 12/12/1990 | Nt | 9 10 7 8 8 7 8
D ong Tric Lam 2/1/1990 | Nam | 9 10 8 8 9 6 7
Dao Van Binh 5/12/1990 | Nam | 8 8 9 8 7 7 6

Mot vi du khéc, khi xem xét doanh s6 ciia mot clra hang, ta quan tam dén tap
hod don ban hang, mdi hod don déu c6 cédc thuoc tinh nh tén hang, don gi4,
chung loai, s6 1 ong ban, gia thanh, ng 6i ban, ng 6i mua, ngay ban,...

Dé mo ta céc d6i t ong nh  vay, ngobn ngit 1ap trinh cho phép x4c dinh kiéu
dit lieu ban ghi (trong C++ goi 1a kiéu céu tric (struct)). Mdi doi t ong d gc mo
ta bang mot ban ghi. Méi thudc tinh cua d6i t ong t ong Gng v6i mot 1 ong cla
ban ghi. Cdc tr ong khdc nhau cé thé cé cdc kiéu dit liéu khdc nhau.

Ngon ngit 1ap trinh d a ra quy tic, cach thic xéac dinh:

Tén kiéu ban ghi;

Tén cac thudc tinh (tr ong);
Kiéu dit liéu chia mdi tr ong;
Céch khai bao bién;

Céch tham chi€u dén tr ong.

D 6i day gidi thiéu cdch khai bdo ki€u, bién, tham chi€u dén tr ong va phép
gan gia tri ban ghi trong Pascal.
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1. Khaibdo

Cac thong tin can khai bdo bao gom tén ki€u ban ghi, tén cdc thuoc tinh,
kiéu dit liéu cia mdi thudc tinh.

Do dit liéu kiéu ban ghi th ong dung dé mo ta nhiéu doi t gng nén ta th ong
dinh nghia mot kiéu ban ghi va sau d6 diing n6 dé khai bdo cdc bién lién quan.

Kiéu ban ghi th ong d oc dinh nghia nh sau:

type <tén kiéu bdn ghi> = record

<tén tr ong 1>:<kiéu tr ong 1>;

<tén tr ong k>: <kiéu tr ong k>;

end;
Sau khi ¢6 kiéu ban ghi, bién kiéu ban ghi c¢6 thé d oc khai bao nh sau:
var
<tén bién bdn ghi>: <tén kiéu bdn ghi>;
Vidu

Dé xtr I bang két qua thi néu trén ta c6 thé khai bdo Lop 12 bi€n mang mot
chiéu, moéi phan tr mang 1a mot ban ghi HocSinh (dit liéu vé mot hoc sinh). Mbi
ban ghi HocSinh gébm céc thong tin: HoTen, NgaySinh, GioiTinh va diém 7 mon
thi: Tin, Toan, Li, Hoa, Van, Su, Dia.

HoTen |String[30]

NgaySinh |String[10]

GioiTinh |Boolean

Tin |Real

Toan |Real

Li |Real

Hoa |Real

Van |Real

Su |Real

Dia |Real

Hinh 14. B n ghi HocSinh
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Trong ch ong trinh xir 1i két qua thi c6 thé sir dung khai bdo sau day:
const Max =60; {gia thiet si so lop cao nhat la 60}
type
HocSinh = record
HoTen: string[30];
NgaySinh: string[10];
GioiTinh: boolean;
Tin, Toan, Li, Hoa, Van, Su, Dia: Real;
end;
var
A, B: HocSinh;
Lop: array[l..Max] of HocSinh;
Néu A 1a bién ki€u ban ghi va X 12 tén mot tr ong cla A, thi dé tham chi€u
dén tr ong X, ta viét:
A.X

Dé tham chi€u dén diém tin hoc cia mot hoc sinh trong vi du trén ta viét:
A.Tin

2. GAan gia tri
C6 hai cach dé gan gi4 tri cho bién ban ghi:
e Dung lénh gan truc tiép: Néu A va B 1a hai bién ban ghi cung kiéu, thi ta
c6 thé gan gia tri ctia B cho A bang cau lénh:
A:= B;
o Gdn gid tri cho tung tr ong: C6 thé thuc hién bang lénh gén hodc nhap
t ban phim.

Vi du, mot 16p gom N (N 60) hoc sinh. Cin quan i hoc sinh véi cdc thuoc
tinh nh ho va tén, ngay sinh, dia chi, diém todn, diém van, xép loai. Gia sir viéc
x€p loai d oc xac dinh nh sau:

e Néu toéng di€ém toan va van 16n hon hoidc bang 18 thi xép loai A.

e Neéu tdng diém todn va van 16n hon hoic biang 14 va nho hon 18 thi xép
loai B.
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o Néu téng diém todn va van 16n hon hodc biang 10 va nho hon 14 thi xép
loai C.

e Néu téng diém toan va van nho hon 10 thi xép loai D.

Chi ¥ rang, trong cédc thuoc tinh can quan 1i, chi c6 nam thuoc tinh diu 1a
doc 1ap, con thudc tinh xép loai d ¢c xac dinh dua vao céc di€ém todn va van. Dé
1 u trit thong tin vé hoc sinh, ta dung kiéu ban ghi véi sdu tr Ong t ong dng véi
sau thudc tinh can quan Ii.

D 6i day la ch ong trinh nhap vao tit ban phim thong tin cua tiing hoc sinh
trong 16p, thuc hién xép loai va d a ra man hinh két qua xé&p loai hoc sinh:
program Xep loai;
uses crt;
const Max = 60;
type HocSinh = record
HoTen:string[30];
NgaySinh:string[10];
DiaChi:string[50];
Toan,Van:real;
XepLoai:char;
end;
var
Lop: array[l..Max] of HocSinh;

N,i: Byte;
begin

clrscr;

write('So luong hoc sinh trong lop N = ');readln(N);

for i:= 1 to N do

begin

writeln('Nhap so lieu ve hoc sinh thu ',i,': ');
write('Ho va ten: ');readln(Lop[i].HoTen);
write ('Ngay sinh: ');readln(Lop[i].NgaySinh);
write('Dia chi: '");readln(Lop[i].DiaChi);
write('Diem Toan: ');readln(Lopl[i].Toan);
write('Diem Van: ');readln(Lop[i].Van);

if Lop[i].Toan+Lop[i].Van>=18
then Lop[i].XepLoai:="'A";

if (Lop[i].Toan+Lop[i].Van>=14)and
(Lop[i] .Toan+tLop[i] .Van<l18)
then Lop[i].XepLoai:='B';
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if (Lopl[i].Toan+Lop[i].Van>=10)and
(Lop[i] .Toan+tLop[i] .Van<l14)
then Lop[i].XepLoai:='C';
if (Lop[i].Toan+Lop[i].Van<10)
then Lop[i].XepLoai:='D"';
end;
clrscr;
writeln('Danh sach xep loai hoc sinh trong lop:');
for i:= 1 to N do
writeln(Lop[i] .HoTen:30,' - Xep loai: ',Lopl[i].XepLoai);
readln
end.

TOM TAT

Kifu dit liéu c6 cdu tric & gc xay dung tir nhiing kiéu di liéu da co
theo quy tic, khuoén dang do ngén ngit lap trinh cung cap.
Maéng mot chiéu
o Méng mot chiéu la day hiru han cac phan ti ciing kiéu.
o Khai bao: tén mang, ki€u chi s0, kiu phan ta.
o Tham chiéu phan t& mang: #én bién mang|chi s6 phdn tu]
Mang hai chiéu
o Mang hai chiéu la bang cac phan t& ciing kiéu.
o Khai bao: tén mang, kiéu chi s& hang, kiéu chi s6 cot, kiéu phan ta.
o Tham chiéu phan t& mang: tén bién mang|chi s6 hang, chi s6 cof
Kiéu dit liéu xau
o Xau la day cac ki tu trong bo ma ASCIL
o Cac thao tac xtli th ong st dung:
Phép ghép xau;
Phép so sanh;
Cac thi tuc va ham chuan xu li xau.
Kiéu ban ghi
o Khai béo: tén ban ghi, tén va kiéu cac tr ong.

o Tham chiéu tr dng cta ban ghi: #én bién ban ghi.tén tr ong
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o M oD

CAU HOI VA BAI TAP
Tai sao mang |& kiéu d liéu co cdu trac?
Tai sao phdi khai bdo kich th ¢ ciia mang?
Cdac phdn tU cla mang co6 thé co nhiang kiéu gi?
Tham chiéu dén phan ti clia mang béang cach ndo?

Viét ch ong trinh nhdp tU bdan phim s& nguyén d ong N (N 100) va
day A gém N s& nguyén A,, A,...., Ay cb gid trj tuyét déi khong I16n
hon 1000. Hay cho biét ddy A cb6 phdi Id mot cdp s& cdng hay
khong va thong bdo két qud ra man hinh.

Viét ch ong frinh nhdp tu bdan phim sé nguyén d ong N (N 100) va
day A gébm N sG nguyén A,, A,...., Ay co tri tuyét déi knéng 16n hon
1000. HAy d a ra nhidng théng tin sau:

a) S8 1 ong s6 chdn va s& |é frong day;

b) S61 ong s& nguyén t6 trong day.

Day Fl& day Phi-bd-na-xi néu:

Fo=0;F;=1; Fy=Fyq+ Fyo VOiN > 2.

Viét ch ong trinh nhdp tu bdan phim sé nguyén d ong Nva d ara
maAn hinh s& hang tht N cla day Phi-bé-na-xi. Ch ong frinh cdia ban
thuc hién d oc véi gid tri 1I6n nhat cta N 1d bao nhiéu?

Ch ong frinh sau day thuc hién nhiang gi?
program BTS8;
const NMax = 50;
type Mass = array[l..NMax,0..NMax-1] of real;
var A: Mass;
i, j, N: byte; C: real;
begin
write ('Nhap N = '); readln(N);
for i:= 1 to N do
for j:= 0 to N-1 do
begin
write ('A[',1i,',',3,"']1= "); readln(A[i,j]);
end;
for i:= 1 to N do
for j:= 0 to N-1 do

begin
C:= A[i,31;
Ali,j]l:= A[N-i+1,731;
A[N-i+1,j]:= C;

end;
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for i:= 1 to N do
begin
for j:= 0 to N-1 dowrite(A[i,j]:5:2," ");
writeln
end;
readln
end.

9. Cho mang hai chiéu kich th 6c n n v&i cdc phdn tU 1& nhang sé
nguyén. Tim trong méi hang phdan tu 16n nhat rdi déi chd nd véi
phdn 1 c6 chi s6 hang bdng chi sé cot.

Ch ong trinh sau day gidi bdi todn trén:
program Diag;
var
N, i, j, Max,Ind,Vsp: integer;
A: array([l..15, 1..15] of integer;
begin
write ('"Nhap N nho hon 15: '); readln(N);
for i:= 1 to N do
for j:= 1 to N do

begin
write ('A[', i, ',', J, 'l= "); readln(A[i,]J]);
end;
for i:= 1 to N do
begin

Max:= A[i,1]; Ind:= 1;
for j:= 2 to N do
if A[i,j] > Max then

begin
Max:= A[i,j]; Ind:= j
end;
Vsp:= A[i,i]; A[i,i]:= Max; A[i,Ind]:= Vsp;
end;
for i:= 1 to N do
begin
writeln;
for j:= 1 to N do write(A[i,j]: 3);
end;
writeln

end.
Hay sta lgi ch ong trinh trén khi thay yéu c@u tim kiém trong méi
hang bang tim kiém trong méi cot.

10. Viét ch ong trinh nhdp tU bdan phim xau ki tu S cd doé ddi khdng qud
100. Hay cho biét co bao nhiéu chi sé xudt hién frong xau S. Théng
bdo két qud ra man hinh.

11. Hay bd sung thém vdao ch ong trinh Xep_loai (& §13) nhing lénh
can thiét dé ch ong trinh d a ra danh sach hoc sinh x8p loai A.



Chuang | ]

TEP VA THAO TAC VOI TEP

81



14 . «i5u o LIEU TEP

Vai trd cla kiéu tép

Tat ca cdc dit liéu thuodc cac kiéu dit lieu da xét déu d oc 1 u trit & bo nhé

trong (RAM) va do d6 dit liéu s& bi mat khi tat may. V4&i mot s6 bai toan c6 khoi
1 ong dit liéu 16n, c6 yéu cau 1 u trit dé x{r i nhiéu 14n, can c6 kiéu dit liéu tép (file).

Kiéu dit liéu tép c6 nhitng dic diém sau:

Dir liéu kiéu tép d@ gc 1 u trit 1au dai & bo nhé ngoai (dia tr, CD,...) va
khong bi mat khi tat ngudn dién;

L ong dit liéu 1 u trit trén tép c6 thé rat 16n va chi phu thuoc vao dung
1 ong dia.

2. Phan loqi tép va thao tac vaéi tép
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Xét theo cach t6 chic dit liéu, c6 thé phan tép thanh hai loai:

Tép vdn bdn la tép ma dir lieu d oc ghi d 6i dang cac ki tu theo ma
ASCII. Trong tép van ban, day ki tu két thic bai ki tu xuéng dong hay
ki tu két thuc tép tao thanh mot dong.

Cac dit liéu dang van ban nh sach, tai liéu, bai hoc, gido an, cac ch ong
trinh ngudn viét bang ngon ngit bac cao,... th ongd ocl utritd 6i dang
tép van ban.

Tép c6 cdu tric 1a tép ma céc thanh phan ctia né d gc t6 chitc theo mot
cau trdc nhat dinh. Tép nhi phan 1a mot tr ong hop riéng cta tép c6 cau
tric. Dt liéu anh, am thanh,... th ong d ¢c | u trit d 6i dang tép co
cdu truc.

Xét theo céch thic truy cap, c6 thé phan tép thanh hai loai:

Tép truy cdp tudn tu cho phép truy cap dén mot dit liéu nao dé trong tép
chi bang cdch bat dau tir dau tép va di qua lan 1 ot tat ca cdc dit liéu
tr &c nd.

Tép truy cdp truc tiép cho phép tham chiéu dén dit liéu can truy cap
béang cédch xéc dinh truc tiép vi tri (th Ong 1a s6 hiéu) cla dit liéu do.



Khdc voi mdng, s6'l ong phdn tit ciia tép khong cdan xdc dinh tr dc.
Hai thao tdc co bdn doi vdi tép la ghi dit liéu vao tép va doc dit liéu tir tép.
Thao tac doc/ghi véi tép d gc thuc hién véi ting phan ti cua tép.

Dé c6 thé thao tic v6i kiéu tép, ng 0Oi lap trinh can tim hiéu cdch thiic ma

ngon ngit 1ap trinh cung cap dé:

a)

Khai bao bién tép;
Mo tép;

Doc/ghi dit liéu;
Pong tép.

1 5.THAO TAC VOI TEP

Trong muc nay ta xét cach khai bdo, thao tac véi tép van ban trong Pascal.

Khai bdo
Dé 1am viéc v6i ki€u dir liéu tép ta phai sir dung bién tep.
Khai bao bién tép van ban c6 dang:

var <tén bién tép>: text;

Vidu
var tepl,tep2: text;

Khai bao trén xac dinh hai bién tép van ban tep1 va tep?2.
Thao tac véi tép

Gan tén tép

Mbéi tép déu c6 mot tén tép dé tham chi€u. Tén tép 1a bien xau hoidc hing

xau, vi du 'DULIEU.DAT".

Trong lap trinh, ta khong thao tac truc ti€p véi tép dit liéu trén dia ma thong

qua bién tép. Co6 thé hinh dung bién tép d ¢c ngon ngit 1ap trinh sir dung nh  dai

dién cho tép.
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Do vay, dé thao tdc vdi tép, tr &c hét phai gan tén tép vé6i dai dién cta né 1a
bién tép bang thu tuc:

assign (< bién tép>, <tén tép>) ;
trong do, tén tép 1a bién xau hodc hang xau.

Sau 1énh nay, cac thao tac véi bién tép thuc chat la thao tac véi tép.

= uove M (=] 3

Qe - © F Psewsr | roses [3-

Asdess [ CASavelTESTSIMOVE Y Be

File and Folder Tasks (2
W) Rename this i

G Move thes fle
Q Coorthstie

assign(tep1,'DULIEU.DAT’)

Tén bién tép trong
chwong trinh

Hinh 15. Quan hé giita tép, bién tép va tén tép
Vidu l
Gia thiét c6 bién tép tepl can gan véi tép b tén DULIEU.DAT. D€ lam diéu
nay ta thuc hién thu tuc sau:
assign (tepl, 'DULIEU.DAT') ;
Vidu 2
Dé c6 thé doc dir liéu tir tép INP.DAT trén th muc goc cua dia C, ta cin gén
tép d6 v6i mot bién tép, vi du la rep2 bai thu tuc:
assign(tep2, 'C:\INP.DAT') ;
b) Mo tép
Tep c6 thé dung dé chita két qua ra hoac dit liéu vao. Tr ¢ khi md tép, bién
tép phai d oc gén tén tép bing thu tuc assign.
Cau lénh dung tht tuc mé tép dé ghi dit lieu c6 dang:
rewrite (<bién tép>) ;
Vidu
assign(tep3, 'C:\KQ.DAT') ;

rewrite (tep3);

84



Khi thuc hién thu tuc rewrite(tep3), néu trén th muc goc ctia dia C ch a c6
tép KQ.DAT, thi tép sé d ¢c tao v6i noi dung rong. Néu da co, thi noi dung cii sé
bi x04 dé chuén bi ghi dit liéu méi.

Tr Gc khi doc dit liéu tir tép da gan véi mot bién tép, ta md tép bang thu tuc:

reset (<bién tép>) ;

Vidu
Dé doc dit liéu tir tép DL.INP, ta c6 thé md tép bang cac thu tuc:
tentep:= 'DL.INP';

assign (tepl, tentep) ;
reset (tepl);

hoac
assign(tepl, 'DL.INP');
reset (tepl);

¢) Doc/ghi tép vin ban
Viéc doc tép van ban d oc thuc hién giong nh nhap tir ban phim. Viéc ghi
dit liéu ra tép van ban giong nh ghi ra man hinh. D liéu trong tép van ban d ¢c
chia thanh cac dong.
Cau lénh dung tht tuc doc c6 dang:
read (<bién tép>,<danh sdch bién>) ;
hoac
readln (<bién tép >,<danh sdch bién>) ;
trong d6, danh sdch bién 1a mot hodac nhiéu tén bién don. Trong tr ong hop
nhiéu bién thi cdc bién phan cdch nhau boi dau phdy.
Cau lénh dung thu tuc ghi c6 dang:
write (<bién tép>,<danh sdch két quad>) ;
hoac
writeln (<bién tép>,<danh sdach két qud >) ;
trong do, danh sdch két qud gébm mot hoidc nhiéu phan tir. Phan tir ¢6 thé 1a bién
don hoac biéu thic (s6 hoc, quan hé hoic logic) hoac hing xau. Tr dng hop c6
nhiéu phan tir thi cdc phan tir & ¢gc phan cach boi ddu phdy.
Vidu
Gia str trong ch ong trinh c¢6 khai bao:
var tepA, tepB: text;
va tép tepA d oc m& dé doc dit lieu, con tép tepB dung dé ghi dit liéu.
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Céc thi tuc ding dé doc dit liéu tir tép repA c6 thé nh  sau:
read (tepA,A,B,C);
hoac
readln (tepA,X,Y);
Céc thi tuc dung dé ghi dit liéu vao tép tepB c6 thé nh  sau:
write(tepB,' A ="', A,'" B = '",B,' C = ",C);
writeln(tepB,' X1 = ', (-B — SQRT (B*B- 4*A*C))/(2*A):8:3);
Mot s6 ham chuén th dng dung trong khi doc/ghi tép van ban:
Ham eof (<hién tép>) tra vé€ gia tri true néu con tro tép dang chi tdi
cuoi tép.
Ham eoln (<bién tép>) tra vé gia tri true néu con trd tép dang chi téi
cudi dong.
d) Dong tép
Sau khi lam viéc xong véi tép can phai dong tép. Viéc dong tép la dac biét
quan trong sau khi ghi dit liéu, khi d6 hé thong mdéi thuc su hoan tat viéc ghi dit
liéu ra tép.
Cau lénh dung thu tuc déng tép c6 dang:
close (<hién tép>) ;
Vidu
close (tepl);
close (tep3) ;
Sau khi dong, mot tép vin c6 thé d gc m& lai. Khi mé lai tép, néu vin ding
bién tép cii thi khong can phai dung thu tuc assign gan lai tén tép.
Cac thao tac v6i tép d oc mo ta trong hinh 16.

| assign (<bién tép>,<tén tép>);

Ghi Poc

‘ rewrite (<bié&n tép>); ‘ ‘ reset (<bién tép>); ‘
| |
| |
v v
‘write(<bié’n tép>,<danh sach k&t qud>); ‘read(<bié’n tép>,<danh sach bién>);
I I
| |

k\\\\\% close (<bié&n tép>); P(////

Hinh 16. Thao tac vdi tép
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1 6 VIDUL M VIEC VOI TEP

Vidul

Mot tr ong trung hoc phd thong t6 chic cho gido vién va hoc sinh cia
tr ong di cdm trai, sinh hoat ngodi trdi & v on quéc gia Cic Ph ong. D€ lén lich
dén tham khu trai cac 16p, thay hiéu tr 6ng cin biét khoang cach tur trai cua
minh (& vi tri ¢6 toa do (0, 0)) dén trai ctia cdc gido vién chu nhiém. Mobi 16p c6
mot khu trai, vi tri trai cia mdi gido vién chti nhiém déu cé toa do nguyén (x, y)
d o¢c ghi trong tép van ban TRALTXT (nh vay, tép TRALTXT chta lién ti€p cac
cdp sO nguyén, cic s6 cdch nhau boi dau cdch va khong két thic bang ki tu
xuong dong).

Ch ong trinh sau sé doc cdc cap toa do tir tép TRALTXT, tinh r6i d a ra man
hinh khoang céach (v6i do chinh xac hai chit s6 sau ddu chdm thap phan) gitta trai
clia mOi gido vién cht nhiém va trai clia thay hiéu tr ong.

program Khoang cach;

var d:real;

f:text;
X,y:integer;
begin
assign(f, "TRAI.TXT') ;
reset (f) ;
while not eof (f) do
begin
read (f, x,vy):;
d:=sqrt(x*x+y*y);
writeln ('Khoang cach:', d:10:2)
end;

close (f)
end.

Vidu 2. Tinh dién tr6 t ong d ong
Cho ba dién tr& R1, R2, R3. Sit dung cé ba dién tr& d€ tao ra nam mach dién
c6 dién trot ong d ong khdc nhau bing cidch mac theo cdc so d6 néu & hinh 17.

87



— IR
R ———IIHIIH
S e T == ~ B
— =
R3
_ Sodb il

N N

Sodd |
= = | 5 (R )
S e | R2 —_ ld R1
R R |

N\ N ﬂ

Sodd il Sodd IV

KN KR K

e N BT

Sodé V

Hinh 17. So dé6 méc dién tré

Mbi cdch méic s& cho mot dién trd t ong d ong khac nhau. Vi du, néu méc
theo so do I thi dién tr6t ong d ong s€ la:

B RI* R2* R3
RI*R2+ R1*R3+ R2*R3
Néu mac theo so do V thi R = R1 + R2 + R3.

Cho tép van ban RESIST.DAT gém nhiéu dong, mdi dong chita ba s6 thuc R1,
R2 va R3, cic s6 cdch nhau mot ddu cach, 0 < R1, R2, R3 < 10°.

Ch ong trinh sau doc dit liéu tir tép RESIST.DAT, tinh cac dién tré t ong
d ong va ghi két qua ra tép vin ban RESIST.EQU, mdi dong ghi nam dién trd
t ong d ong cta ba dién tr6 & dong dit liéu vao t ong Ung.
program Dientro;
var a:array[l..5] of real;
R1,R2,R3:Real;

i:rinteger;

f1,f2:text;
begin
assign (fl, '"RESIST.DAT') ;
reset (fl);

assign (f2, '"RESIST.EQU"') ;
rewrite (£2);
while not eof (f1) do
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begin
readln(f1,R1,R2,R3);
a[l]:=R1*R2*R3/ (R1*R2+R1*R3+R2*R3);
al2]:=R1*R2/ (R1+R2)+R3;
a[3]:=R1*R3/ (R1+R3)+R2;
al[4]:=R2*R3/ (R2+R3) +R1;
a[5] :=R1+R2+R3;
for i:=1 to 5 do write(f2,a[i]:9:3,"' "),
writeln (£2);
end;
close(fl); close(£f2)
end.

TOM TAT

Viéc trao déi dix liéu v6i bdo nhé ngoai d oc thuc hién thong qua kiéu
dw liéu tép.
Dé c6 thé 1am viéc vi tép can phai khai bao bién tép.

Mbi ngon ngit lap trinh déu c6 cac ham/thd tuc chuan d€ lam viéc
vOi tép.

Céc thao tac véi tép van ban:

o Khai bao bién tép, mé tép va dong tép.

o DPoc/ghi:t ong tunh lam viéc v6i ban phim va man hinh.

CAU HOI VA BAI TAP
1. Néu mot s6 tr ong hop cdn phdi dung tép.

2. Trong so d6 thao tac véi tép, khi can ghi di liéu vao tép phdi dung
nhing thao tac ndo?

3. Taisao can phadi cd cau lénh md tép tr &c khi doc/ghi tép?

4. Tai sao phdi dung cdu lénh dong tép sau khi da két thac ghi d liéu
vao tép?
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1 7 CH ONG TRINH CON VA PHAN LOAI

1. Khdi niém ch ong trinh con

Cac ch ong trinh giai cdc bai todn phic tap th Ong rét dai, c6 thé gébm hang
tram, hang nghin 1énh. Khi doc nhitng ch ong trinh dai, rat kh6 nhan biét d oc
ch ong trinh thuc hién cdc cong viéc gi va viéc hiéu chinh ch ong trinh ciing
kho khan. Vi vay, van dé dat ra 1a phai c4u trdc ch ong trinh nh  thé€ nao dé cho
ch ong trinh dé doc, dé hiéu chinh, dé nang cap.

Mat khéc, viéc giai quyét mot bai todn phuc tap th ong doi hdi va ndi chung
c6 thé phan thanh céc bai todn con.

Xét bai todn tinh tong bon luy thira:

TLuythua = a" + b™ + "+ d*

Bai toan trén bao gdm bon bai todn con tinh a”, b", ¢”, d?, c6 thé giao cho
b6n ng di, méi ng oOi thuc hién mot bai. Gid tri TLuythua 1a tong két qua cha
bon bai todn con dé. VGi nhitng bai todn phic tap hon, moi bai todn con lai c6
thé d oc phan chia thanh c4c bai toian con nhé hon. Qu4 trinh phan rad 1Am "min"
dan bai todn nh vay d oc goi la cach thiét ké tir trén xuong.

T ong tu, khi lap trinh dé gidi bai todn trén mdy tinh c6 thé phan chia
ch ong trinh (goi 1a ch ong trinh chinh) thanh cdc khoi (modun), mbi khoi bao
gbm cédc 1énh giai mot bai toan con nao d6. Mdi khéi 1énh s€ d oc xay dung
thanh mot ch ong trinh con. Sau d6, ch ong trinh chinh s€ d ¢gc xay dung tu cac
ch ong trinh con ndy. Ch ong trinh con ciing c¢6 thé d oc xay dung tir cdc
ch ong trinh con khéc.

Cach l1ap trinh nh  vay dua trén ph ong phép lap trinh ¢6 céu tric va ch ong
trinh d ¢c xay dung goi 1a ch ong trinh c6 cau tric.

Ch ong trinh con la mot ddy lénh mo td mét sé thao tdc nhdt dinh va cé thé
d oc thuc hién (d oc goi) tir nhiéu vi tri trong ch ong trinh.
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Vi du, ch ong trinh nhap dit liéu tir ban phim, tinh va d a ra man hinh gid
tri TLuythua d oc mo td nh trén véi a, b, ¢, d c6 kiéu thuc va m, n, p, g c6 kiéu
nguyén c6 thé viét bing Pascal nh  sau:

program tinh tong;

var TLuythua, Luythual, Luythua2, Luythua3, Luythuad4: real;
a,b,c,d: real;
i,n,m,p,g:integer;

begin
write ('Hay nhap du lieu theo thu tu a,b,c,d,m,n,p,q’);

readln(a,b,c,d,m,n,p,q);

Luythua2:=1.0;
for i:=1 to m do
Luythua2:=Luythua2*b;

Luythuad:=1.0;
for i:=1 to g do
Luythua4:=Luythua4d*d;
TLuythua:= Luythual+Luythua2+Luythua3+Luythua4;
writeln('Tong luy thua = ', TLuythua:8:4);

readln

end.

Trong ch ong trinh trén c6 bon doan 1énh t ong tu nhau, viéc lap lai nhiing
doan lénh t ong tu nhau 1am cho ch ong trinh vira dai vira kho theo ddi. D€ nang
cao hiéu qua lap trinh, cdc ngon ngit 1ap trinh bac cao déu cung cap kha nang
xay dung ch ong trinh con dang téng quét "dai dién" cho nhiéu doan lénh t ong
tr nhau, chang han tinh lu§ thira Luythua = x*, trong d6 Luythua va x 1a gia tri
kiéu thuc con & thudc kiéu nguyén:

var j: integer;

Tich:=1.0;

for j:=1 to k do
Tich:=Tich*x;

Ta c6 thé dat tén cho ch ong trinh con nay 1a Luythua va tén cic bién chia

dit liéu vao ctia n6 12 x va k. Khi céan tinh Iu§ thira cia nhitng gid tri cu thé ta chi
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can viét tén goi ch ong trinh con va thay thé (x, k) bang gid tri cu thé t ong ting.
Chang han dé tinh ", b", ¢, d? ta viét Luythua(a, n), Luythua(b, m),
Luythua(c, p), Luythua(d, q).

Loi ich cua viéc su dung ch ong trinh con

Trdanh d oc viéc phdi viét ldp di ldp lai cing mét ddy 1énh nao d6 t ong
tu nh trong vi du tinh TLuythua & trén. Ngon ngit 1ap trinh cho phép t6
chiic day lénh d6 thanh mot ch ong trinh con. Sau d6, moéi khi ch ong
trinh chinh can dén day lénh nay chi can goi thuc hién ch ong trinh
con do.

Ho tro viéc thuc hién cdc ch ong trinh lon: Khi phai viét ch ong trinh
16n hang nghin, hang van 1énh, cAn huy dong nhiéu ng 0i tham gia, c6
thé giao cho mdi ng oi (hodc méi nhém) viét mot ch ong trinh con, 16i
sau d6 lap ghép chung lai thanh ch ong trinh chinh. Vi du, vé6i cdc bai
todn ma viéc t6 chitc dit liéu vao va ra khong don gian th ong ng oi ta
chia bai todn thanh ba bai toan con nh nhap, xt 1i va xuat di liéu, roi
viét cac ch ong trinh con t ong tng.

Phuc vu cho qud trinh trieu t ong hod: Ng i lap trinh c6 thé sir dung
cac két qua d gc thuc hién bdi ch ong trinh con ma khong phai quan
tam dén viéc ciac ch ong trinh con d6 d oc cai dat nh thé€ nao. Triru
t ong hoa la t t dng chli dao dé x4y dung ch ong trinh noi chung va
ch ong trinh ¢6 cdu tric ndi riéng.

Md rong kha ndang ngoén ngit: Cac ngén ngit 1ap trinh th ong cung cap
ph ong thic dong géi cdc ch ong trinh con nham cung cdp nh  mot cau
lénh méi (t ong tu nh cdc Iénh goi thuc hién cac ham va thu tuc chuén)
cho ng oi 1ap trinh st dung ma khong can biét ma nguoén ctia né nh  thé
nao. Hién nay, ngay cang c6 nhiéu thiét bi ki thuat s6 tién ich nh may
quay phim, mdy anh, mdy ghi am, cdc thiét bi 4&m thanh, man hinh mau
do phan giai cao,... c6 thé d oc két n6i v6i mdy tinh. Viéc thiét k& nhitng
ch ong trinh con thuc hién céc giao ti€p co ban véi cac thiét bi nh  vay
la rdt can thiét va gidp ma rong kha nang tng dung cua ngon ng.

Thudn tién cho phadt trién, ndng cdp ch ong trinh: Do ch ong trinh d ¢c
tao thanh tir cdc ch ong trinh con nén ch ong trinh dé doc, dé hiéu, dé
kiém tra va hiéu chinh. Viéc nang cap, phdt trién ch ong trinh con nao
do, tham chi b6 sung thém cdc ch ong trinh con méi n6i chung khong
gay anh h 6ng dén cac ch ong trinh con khac.
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2. Phan loqi vé cdu tric cua ch ong trinh con

a) Phan loai
Trong nhi€u ngon ngit 1ap trinh, ch ong trinh con th dng gdém hai loai:
e Ham (function) 1a ch ong trinh con thuc hién mot s6 thao tac nao dé va
tra vé mot gid tri qua tén ctia n6. Vi du ham todn hoc hay ham xir 1i xau:
sin(x) nhan gid tri thuc x va tra vé gia tri sinx,
sqrt (x) nhan gid tri x va tra v€ gid tri can bac hai cua x,
length (x) nhan x4u x va tra vé do dai clia xau x,...
e Thu tuc (procedure) 1a ch ong trinh con thuc hién cac thao tac nhat dinh
nh ng khong tra vé€ gid tri ndo qua tén cua nd. Vi du cdc thu tuc vao/ra
chuén hay tht tuc xir Ii xau:

writeln, readln, delete, insert,...

b) Cdu tric ch ong trinh con
Ch ong trinh con c6 cau tric t ong tu ch ong trinh, nh ng nhat thi€t phai c6
tén va phan ddu dung dé khai bdo tén, néu 12 ham phai khai bdo kiéu dit liéu cho
gid tri tra vé ctia ham:
<phan ddu>
[<phdn khai bdo>)
<phdn than>
Phan khai bao
Phén khai bdo c6 thé c6 khai bdo bién cho dit liéu vao va ra, cidc hing va
bién dung trong ch ong trinh con.
Phan than

Phan than cta ch ong trinh con la ddy cau lénh thuc hién dé tir nhiing dit
liéu vao ta nhan d gc dit liéu ra hay két qua mong mudn.

Tham so6 hinh thiic

Céc bién d ¢c khai bdo cho dit liéu vao/ra d oc goi la tham sé” hinh thiic cta
ch ong trinh con. C4c bién d oc khai bdo dé dung riéng trong ch ong trinh con
d oc goi la bién cuc bo.

Vi du, trong ch ong trinh con Luythua(x, k) & phan 1 thi x, k 1a cdc tham sO
hinh thiic va j 1a bi€n cuc bo.
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No6i chung, ch ong trinh chinh va cdc ch ong trinh con khac khong thé st
dung d o¢c cac bién cuc b cia mdt ch ong trinh con, nh ng moi ch ong trinh
con déu st dung d ¢c cdc bién cua ch ong trinh chinh. Do vay, cdc bién cua
ch ong trinh chinh d ¢c goi 1a bién toan cuc. Vi du, bién TLuythua khai bdo
trong ch ong trinh chinh & vi du trén 1a bién toan cuc.

Mot ch ong trinh con c6 thé c6 hoiac khong c6 tham s6 hinh thic, c6 thé c6
hoac khong c6 bién cuc bo.

¢) Thuc hién ch ong trinh con
Tham so thuc su

Dé thuc hién (goi) mot ch ong trinh con, ta cin phdi c6 lénh goi né t ong tu
léenh goi ham hay thi tuc chudn, bao géom tén ch ong trinh con v6i tham s6 (néu
c6) 1a cdc hang va bién chia dit liéu vao va ra t ong ting v6i cdc tham s6 hinh
thic dat trong cap ngodc ( va ). Cac hang va bién nay d oc goi 1a cac tham so
thuc su.

Vidu
sqgr (225)

[Tén ch ong trinh con] Tham s6 thuc su

Khi thuc hién ch ong trinh con, céc tham s6 hinh thitc dung d€ nhap dit liéu
vao s€ nhan gia tri cta tham s6 thuc su t ong tng, con cic tham s6 hinh thiic
dung dé€ 1 u trit dit liéu ra s& tra gid tri d6 cho tham s6 thuc su t ong tGng.

Vi du, khi thuc hién tinh TLuythua can bon lan goi ch ong trinh con
Luythua(x, k) véi cac tham s6 (a, n), (b, m), (¢, p), (d, g) va cac tham so nay la
tham s6 thuc su t ong Gng vGi tham so hinh thic (x, k).

Sau khi ch ong trinh con két thic, 1énh ti€p theo 1énh goi ch ong trinh con
s€ d oc thuc hién.
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Vi DU VE CACH VIET VA SU DUNG
1 8 CH ONG TRINH CON

Céc ngodn ngit 1ap trinh déu c6 cédc quy tac viét va sit dung ch ong trinh con.
Trong muc nay, ta xét cach viét va su dung ch ong trinh con trong Pascal.

1. Cdch viét va st dung tha tuc

Xét vi du v€ hinh chit nhat c6 dang sau:
* X Kk Kk k* * %

* *

*x K*x *x *x *x * %

Ta c6 thé vé hinh chit nhat trén vé6i ba cau lénh:

writeln('* *x Kk *x * % *v);
writeln('* *ry;
writeln('* *x Kk Kk k* % *l);

Nh vay, trong mot ch ong trinh, moi khi cAn vé mot hinh chit nhat nh trén,
ta cin phai d a vao ba cau 1énh nay.

Trong ch ong trinh sau, ta d a ba cau l1énh trén vao mot thu tuc c6 tén la
Ve Hcn (v€ hinh chit nhat). Méi khi cdn v& mot hinh chit nhat ta d a vao mot
cdu lénh goi thu tuc d6. Ch ong trinh VD _thutucl goi thi tuc Ve Hcn ba lan dé
v€ ba hinh chit nhat.

program VD thutucl;

procedure Ve Hcn; {Bat dau thu tuc}
begin
writeln('* *x Kk Kk * % *v),.
writeln('¥* xv);
writeln('* *x kX kx Kk % *1);
end; {Ket thuc thu tuc}
begin
Ve Hcn; {goi thu tuc Ve Hcn}
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writeln;writeln; {de cach 2 dong}

Ve Hen; {goi thu tuc Ve Hecn}

writeln;writeln;

Ve Hcn; {goi thu tuc Ve Hcn}
end.

a) Cdu tric cua thu tuc
Thu tuc ¢6 cau tric nh  sau:
procedure <tén thu tuc>[(<danh sdch tham s6>)];

[<phdn khai bdo>]
begin

[<day cdc lénh>]
end;

Phdn ddu thu tuc gom tén danh riéng procedure, ti€p theo 1a tén thu tuc.
Danh s4ch tham s6 c6 thé c6 hoic khong co.

Phdn khai bdo dung dé xac dinh cdc hang, ki€u, bién va cling c6 thé xac
dinh cac ch ong trinh con khiac d oc st dung trong thu tuc. Thu tuc Ve Hcn &
trén khong khai bao hang, bién hay ch ong trinh con nao.

Day cdu lénh @ gc viét giita cap tén danh riéng begin va end tao thanh than
cta thu tuc.

Chuy: Sau tén danh riéng end két thac ch ang trinh chinh 1a dau
cham (.) con sau end két thic tha tuc 1a dau chdm phay (;).
Céc tha tuc, néu co, phai d dc khai bao va mé ta trong phan khai
bao clia ch ong trinh chinh, ngay sau phan khai bao cac bién.
Khi can thuc hién, ta phai viét 1&énh goi th tuc t ong tu nh céac
tha tuc chuan.

b) Vidu vé thu tuc

Tht tuc Ve Hcn trong vi du trén chi vé d ¢c hinh chit nhat véi kich th 6c
c6 dinh 1a 7 3. Gia st ch ong trinh cin vé nhiéu hinh chit nhat vé6i kich th Gc
khac nhau. Dé tht tuc Ve Hcn c6 thé thuc hién d ¢c diéu do, can c6 hai tham s¢
cho dit liéu vao la chiéu dai va chiéu rong. Khi d6 phan dau cua tha tuc d gc viét
nh sau:

procedure Ve Hcn (chdai,chrong:integer);
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Khai bdo nay c6 nghia thi tuc Ve Hcn s& d oc thuc hién dé vé hinh chit nhat
c6 kich th dc tuy theo gia tri cua cac tham sO chdai, chrong va gia tri cua cac
tham s6 chdai va chrong 1a nguyén (integer).

Ch ong trinh sau day mo6 ta diy du thh tuc Ve Hcn véi cac tham s6 chdai,
chrong va stt dung thi tuc nay dé vé céc hinh chit nhat c6 kich th 6c khac nhau.

program VD thutuc2;

uses crt;

var a, b, i: integer;

procedure Ve Hcn(chdai, chrong: integer);

var i, j: integer;

begin
{ve canh tren cua hinh chu nhat}
for i:= 1 to chdai do write('*");
writeln;

for j:=1 to chrong-2 do {ve 2 canh ben}
begin

) 7

for i:=1 to chdai-2 do write ('

) 7

write ('*
A\l

) ;
writeln (‘*'
end;

{ve canh duoi}
for i:=1 to chdai do write('*");
writeln;
end;
begin {bat dau chuong trinh chinh}

clrscr;

{ve hinh chu nhat kich thuoc 25 10}

Ve Hcn(25,10);

writeln; writeln; {de cach 2 dong}

{ve hinh chu nhat kich thuoc 5 10}

Ve Hcn(5,10);

readln;

clrscr;

{Ve 4 hinh chu nhat: hinh dau tien co kich thuoc 4 2,
moi hinh sau co kich thuoc gap doi hinh truoc }
a:=4; b:=2;

for i:=1 to 4 do
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begin
Ve Hcn(a,b);
readln; clrscr;
a:=a*2; b:= b*2;
end;
readln;
end.

Trong 1énh goi thu tuc, cdc tham s6 hinh thic d oc thay bang cdc tham s6
thuc su t ong tng 12 cac gid tri cu thé d oc goi 1a cic tham s6 gid tri (goi tat 1a
tham tri).

Cac tham s6 chdai, chrong cua thu tuc Ve Hcn 1a tham tri. Trong 1énh goi
tha tuc Ve Hcen(5, 3) (v€ hinh chit nhat kich th 6¢ 5 3) tham s6 chdai d@ ¢c thay
bdi s6 nguyén 5, tham s6 chrong d@ gc thay bai s6 nguyén 3.

Con trong 16i goi thu tuc Ve Hcn(a, b) v€ hinh chit nhat kich th 6c a b,
tham s6 chdai @ oc thay baéi gid tri hién thoi cua bién a, tham s6 chrong @ oc
thay boi gia tri hién thoi cua bién b.

Trong 1énh goi thu tuc, cdc tham s6 hinh thic d oc thay bing cdc tham s6
thuc su t ong tng la tén cdc bién chia dit liéu ra d oc goi la cic tham sé bién
(goi tat 1a tham bién).

Dé phan biét tham bién va tham tri, Pascal sir dung tir khod var dé khai bdo
nhitng tham s6 bién.

Vi du, tht tuc Hoan doi trong ch ong trinh sau ddi gid tri clia hai bién. Vi
ca hai bién déu chia dit liéu ra nén céin st dung tir khod var dé khai bdo cho ca
hai bién.

program VD thambienl;

uses crt;

var a,b: integer;

procedure Hoan doi(var x,y: integer);

var TG: integer;

begin
TG:= x;
X:= y;
= TG;
end;
begin
clrscr;

a:=5; b:=10;
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writeln(a:6,b:6);
Hoan doi(a,b);
writeln(a:6,b:6);
end.
Khai bdo sau x4c dinh x va y 12 hai tham bién kiéu nguyén:
var x,y: integer;
Trong 1énh goi Hoan_doi(a, b) cac tham bién x va y d ¢c thay thé boi cac bién
nguyént ong tng a va b.
Gi4 tri clia c4c bién nay bi thay déi khi thuc hién cdc lénh:
TG:=a; a:=b; b:=TG;
Do vay, sau khi thuc hién tht tuc Hoan_doi, bién a s€ nhan gia tri cua bi€n b
va bié€n b nhan gia tri cta bién a. Néu gia tri cua @ 1a 5 con gia tri ctia b 1a 10 thi
trén man hinh c6 hai dong:

510
10 5

Ch ong trinh sau cho thdy su khac nhau khi ch ong trinh con dung tham s6
gid tri va tham s6 bién (c6 va khong khai bao véi tir khod var):

program VD thambien2;
uses crt;
var a, b: integer;
procedure Hoan doi(x: integer; wvar y: integer);
var TG: integer;
begin
TG:=x;
X:1=y;
y:=TG;
end;
begin
clrscr;
a:=5; b:=10;
writeln(a:6, b:06);
Hoan doi(a,b);
writeln(a:6, b:06);

end.
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Khi ch ong trinh thuc hién, s€ nhan d ¢c két qua:
5 10
55

2. Céach viét va st dung hdm

Diém khéc nhau co ban giita thi tuc va ham 1a viéc thuc hién ham luon tra
vé gia tri két qua thuoc kiéu xéc dinh va gid tri d6 d oc gén cho tén ham.

Ham c6 cdu tric t ong tv nh thu tuc, tuy nhién c¢6 khac nhau phan dau.
Khai bdao phan dau mot ham nh sau:

function <tén ham> [ (<danh sdch tham s6>)1: <kiéu dit liéu>;

trong d6, kiéu dit liéu 1a kiéu dit liéu cla gid tri ma ham trd vé va chi c6 thé 1a
cac kiéu integer, real, char, boolean, string.

Ciing giong nh tha tuc, néu ham khong c6 tham s6 hinh thdc thi khong can
danh sdch tham so.

Khac véi tha tuc, trong than ham can ¢6 1énh géan gia tri cho tén ham:

<tén ham>:= <biéu thitc>;

Vidu l

Xét ch ong trinh thuc hién viéc rit gon mdt phan so, trong d6 cé su dung
ham tinh ¢ chung 16n nhat (UCLN) cta hai s6 nguyén.

program Rutgon Phanso;

uses crt;

var TuSo, MauSo, a: integer;

function UCLN (x, y: integer): integer; {bat dau ham UCLN}
var sodu: integer;

begin
while y<>0 do
begin
sodu:= x mod vy;
X:i=y;
y:= sodu;
end;
UCLN:=x;
end; {het ham UCLN}
begin
clrscr;
write ('Nhap tu so, mau so vao! '); readln(TuSo, MauSo);

a:=UCLN (TuSo, MauSo) ;
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if a>1 then
begin
TuSo:= TuSo div a;
MauSo:= MauSo div a;
end;
writeln (TuSo:5, MauSo:5);
end.

Ghi chi: Trong ch ang trinh nay, cac bién TuSo, MauSo va a la cac bién
toan cuc, con bién sodu la bién cuc bo.
St dung h m
Viéc st dung ham hoan toan t ong tu vé6i viéc st dung cac ham chuén, khi
viét 1énh goi gébm tén ham va tham s6 thuc su t ong dng vGi cdc tham sO
hinh thiec.
Lénh goi ham c6 thé tham gia vao biéu thiic nh mot todn hang va tham chi
la tham s6 cta 16i goi ham, thu tuc khac, vi du:
A:= 6*Ucln (TuSo,MauSo)+1;
Vidu?2
Ch ong trinh sau cho biét gid tri nho nhat trong ba s6 nhap tir ban phim,
trong d6 c6 sit dung ham tim s6 nhé nhat trong hai so.
program Minbaso;
var a, b, c: real;
{Ham tim so nho nhat trong hai so a va b}
function Min(a,b:real) :real;
begin
if a<b then Min:=a
else Min:=b;
end;
begin
write ('Nhap vao ba so: '");
readln(a,b,c);
writeln('So nho nhat trong ba so la: ', Min(Min(a,b),c));
readln

end.
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B itipv thuch nh6

1.

Muc dich, yéu cdu

Reén luyén cdc thao tdc xw li xdu, ki ndng tao hiéu ting chit chay trén
man hinh;
Ndng cao ki ndng viét, sit dung ch ong trinh con.

2. NGi dung

a) Tr Gc hét, hay tim hiéu viéc xay dung hai thi tuc sau day:

b)

Thi tuc CatDan(s1, s2) nhan dau vao la xau s1 gom khong qué 79 ki tu,
tao xau s2 thu d ¢c tir xau s1 bang viéc chuyén ki tu ddu tién cta nd
xuong vi tri cudi cung. Vi du néu sl = 'abcd' thi s2 = 'beda’.
type str79 = string[79];
procedure CatDan(sl: str79; var s2: str79);

begin

s2:= copy(sl,2,length(sl)-1)+s1[1];

end;
Thu tuc CanGiua(s) nhan diau vao l1a xau s gobm khong qua 79 ki tu,
bé sung vao ddu s mot s6 dau cach dé khi d a ra man hinh xau ki tu s
ban dau d ¢c can giita dong (80 ki tu).
procedure CanGiua(var s: str79);

var i, n: integer;

begin

n:= length(s);

n:= (80-n) div 2;

for i:= 1 to n do s:= "' '+s;
end;

Theo dai cach sir dung hai thii tuc trén, ta c6 thé viét ch ong trinh sau day dé
nhap mot xau ki tu tir ban phim va d a xau d6 ra man hinh c6 dang dong chit
chay gitta man hinh van ban 25 80.

uses crt;

type str79 = stringl[79];

103



var sl, s2: str79;
stop: boolean;
procedure CatDan(sl: str79; wvar s2: str79);
begin
s2:= copy(sl,2,length(sl)-1)+sl1[1];
end;
procedure CanGiua(var s: str79);

var i, n: integer;

begin
n:= length(s);
n:= (80-n) div 2;
for i:=1 to n do s:= ' '+s;
end;
begin
clrscr;
write ("Nhap xau sl: '); readln(sl);

CanGiua (sl) ;
clrscr;
stop:= false;

while not(stop) do

begin
gotoxy(1,12); (* Chuyen con tro den dau dong 12%)
write(sl);
delay (500); (* Dung 500 miligiay *)
CatDan(sl, s2);
sl:=s2;
stop:=keypressed; (* Nhan mot phim bat ki de ket thuc*)

end;

readln
end.

Hay chay thlr ch ong trinh trén véi dong chit

Mung nghin nam Thang Long - Ha Noi!... '

¢) Hay viét thu tuc ChuChay(s, dong) nhan dau vao la xau s gom khong qua 79
ki tu va bién nguyén dong, d a ra xau s c6 dang chit chay 6 dong dong. Viét
va chay ch ong trinh c6 st dung thu tuc nay.
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B itipv thuch nh7

Muc dich, yéu cdu

e Ndng cao ki nang viét, su dung ch ong trinh con;

o Biét cdach viét mot ch ong trinh cé cdu triic dé gidi mot bai todn trén
mady tinh.

N&i dung
Tim hiéu viéc xay dung cdc ham va tha tuc thuc hién tinh do dai cdc canh,
chu vi, dién tich, ki€m tra céc tinh chat déu, can, vuong clia tam gidc d oc
trinh bay d 6i day.
Gia thiét tam gidc d ¢gc xdc dinh bdi toa do cha ba dinh. Ta st dung kiéu
ban ghi dé mo tad mot tam gidc:
type Diem = record
X, y: real;
end;
Tamgiac = record
A, B, C: Diem;
end;

Ta xay dung cac tha tuc va ham:
e Thu tuc nhan dit liéu vao 1a bién mo ta tam giac R va dit liéu ra la do dai

cua ba canh a, b, c:

procedure Daicanh(var R: Tamgiac; wvar a, b, c: real);
e Ham tinh chu vi cua tam giac R:

function Chuvi (var R: Tamgiac): real;
e Ham tinh dién tich ctia tam giac R:

function Dientich(var R: Tamgiac): real;
e Thu tuc nhan diu vao 1a bién mo ta tam giac R va dau ra la tinh chat cua

tam gidc (Deu hay Can hay Vuong):

procedure Tinhchat (var R:Tamgiac;wvar Deu,Can,Vuong:boolean) ;
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e Thi tuc hién thi toa do ba dinh tam gidc 1én man hinh:
procedure Hienthi (var R: Tamgiac);

e Ham tinh khoang cach giita hai diém P, Q:
function Kh cach(P,Q: Diem): real;

b) Tim hiéu ch ong trinh nhap vao toa do ba dinh mot tam gidc va sit dung cdc
ham, thu tuc d oc xay dung d 6i day dé khao sét céc tinh chat clia tam giac.
uses crt;
const eps = 1.0E-6;
type

Diem = record
X, y: real;
end;
Tamgiac = record
A, B, C: Diem;
end;
var T: Tamgiac;
Deu, Can, Vuong: boolean;
function Kh cach (P, Q: Diem): real;
begin
Kh cach:=sgrt ((P.x-Q.x)*(P.x-0.xX)+(P.y-Q.y)*(P.y-Q.y));
end;
procedure Daicanh(var R: Tamgiac; wvar a, b, c: real);

begin

a:= Kh cach(R.B, R.C);

b:= Kh cach(R.A, R.C);

c:= Kh cach(R.A, R.B);
end;
function ChuVi (var R: Tamgiac): real;
var a, b, c: real;
begin
Daicanh (R, a, b, c);

ChuvVi:= a + b + c;

end;
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function Dientich(var R: Tamgiac): real;
var a, b, ¢, p: real;
begin
Daicanh (R, a, b, c¢);
p:= (atb+c)/2;
Dientich:= sqgrt (p* (p-a)* (p-b)* (p-c))
end;

procedure Hienthi (var R: tamgiac);

begin
writeln('Toa do 3 dinh cua tam giac la: '");
writeln(' - Dinh A(',R.A.x:0:3,', ', R.A.y:0:3,")");
writeln(' - Dinh B(',R.B.x:0:3,', ', R.B.y:0:3,")");
writeln(' - Dinh C(',R.C.x:0:3,', ', R.C.y:0:3,")");
end;

procedure Tinhchat (var R:Tamgiac;var Deu,Can,Vuong:boolean);

var a, b, c: real;
begin
Deu:= false; Can:= false; Vuong:= false;
Daicanh (R, a, b, c¢);
if (abs(a-b)<eps) and (abs(a-c)<eps) then
Deu:= true

else

if (abs(a-b)<eps) or (abs(a-c)<eps) or (abs(b-c)<eps)

then Can:= true;

if (abs(a*atb*b-c*c)<eps) or (abs(a*atc*c-b*b)<eps)

or (abs (b*btc*c-a*a)<eps) then Vuong:= true;
end;
begin
writeln ('Nhap tam giac: ');
write('Toa do dinh A: '"); readln(T.A.x, T.A.y);
write ('Toa do dinh B: '); readln(T.B.x, T.B.y);
write ('Toa do dinh C: '"); readln(T.C.x, T.C.y);
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writeln ('======================================"') ;
Hienthi (T) ;
writeln('Dien tich: ',Dientich(T):9:3);
writeln('Chu vi: ',Chuvi(T):9:3);
Tinhchat (T, Deu, Can, Vuong);
writeln('Tam giac co tinh chat: ");
if Deu then writeln(' la tam giac deu')
else if Can then writeln(' la tam giac can');
if Vuong then writeln(' la tam giac wvuong');
readln;
end.
¢) Viét ch ong trinh st dung cdc ham va thl tuc xay dung & trén dé giai
bai toan:
Cho tép dit liéu TAMGIAC.DAT c6 cdu tric nh sau:
e Dong diu tién chia s6 N;
e N dong ti€p theo, mbi dong chita sdu s6 thuc x,, y,, Xz, Y5, Xc» Ve 12 toa do
ba dinh A(x,, v,), B(xz, y3), C(x¢, y-) cia tam gidc ABC.

Hay nhap dit liéu tir tép da cho va trong s6 N tam giiac do, d a ra tép
TAMGIAC.OUT gom ba dong:

e Dong ddu tién 1a s6 1 ong tam gidc déu;

e Dong thi hai 1a s6 1 ong tam gidc can (nh ng khong la déu);

e Dong thitbalasd1 ong tam gidc vuong.
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B 1idoc thém 3
AI LA LAP TRINH VIEN PAU TIEN?

D6 la mot phu nir, ba Ada Augusta Byron Lovelace,
con gai clia nha tho ndi tiéng thai d6 Lord Byron. Ada la
mot trong nhiing nhan vat &n t gng nhat trong lich st
Tin hoc. Ba sinh ngay 10/12/1815 va la ng ¢i cung thdi
vGi Charles Babbage, ng di dau tién d a ra dé an thiét
k& chiéc may tinh diéu khién theo ch ong trinh c6 tén 1a
Analytical Engine (may phéan tich).

Tu nhd, ba da ndi ti€ng 1a mét ng di théng minh,
c6 kha nang dac biét vé toan hoc.

Ngay tir khi ban thiét k€ may phan tich con & trén
gidy, Ada da dé xuat véi Babbage mét k& hoach chi tiét
dé may phan tich tinh cac s6 Bernoulli. Ngay nay ng oi
ta coi k€ hoach nay 1a ch ong trinh may tinh dau tién va
ba d dc goi la lap trinh vién dau tién.

Ada Augusta Byron Lovelace
(1815 - 1852)

Céc ghi chép d dc cong bé clia Ada cho téi nay van dic biét cé y nghia déi véi cac
l&p trinh vién. Gido s J. Von Neumann da viét rang cac quan sat clia Ada "chimng t6 ba
da hiéu d oc cac nguyén tic lap trinh may tinh tr &c thdi dai clla minh hang thé ki".

Nh mot nha toan hoc, Ada danh gia cao kha nang tu dong hoa cac cong viéc tinh
toan nang nhoc. Nh ng ba quan tdm hon dén cdc nguyén tdc cda viéc 14p trinh cac
thi€t bi d6. Ngay khi may phan tich con ch a d dc xay dung, Ada da thi nghiém viét
nhiing day lénh. Ba nhan ra gia tri clla mot vai thd thuat dac biét trong nghé thuat méi
nay va diéu tha vi l1a nhimng tha thuat nay hién gid van con la co ban déi v6i cac ngén
ng{ 1ap trinh hién dai, d6 chinh 1a ch ong trinh con, vong ldp va cdc phép chuyén
diéu khién.

Thay cho viéc viét cac day Iénh 1ap di 13p lai nhiéu 1an, ta c6 thé viét ching d 6i
dang cac ch ong trinh con dé dung nhiéu 1an. Cac ch ong trinh con ngay nay la
thanh phan khong thé thi€u d dc ctia moi ngdn ngit 1ap trinh.

May phan tich va cac may tinh sé thuc hién rat tét cac tinh toan nhiéu 1an mét cach
nhanh chéng. Thai ki d6, cac bia duc 16 d dc st dung dé d a dir liéu va cac lénh vao
may. Bang viéc phat minh ra cac 1énh thuc hién viéc chuyén thiét bi doc bia vé mét bia
xac dinh tr 8¢ nd, sao cho day cac lénh cé thé d oc thuc hién mot sé Ian nhat dinh,
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Ada da phat minh ra vong Idp — mét trong nhiing cau trac diéu khién quan trong trong
cac ngbn ng( lap trinh.

Kha ning l6gic cla Ada da phat huy v6i phép chuyén diéu khién co diéu kién.
Ba nghi ra mét loai Iénh dé thao tac véi thiét bi doc bia, nh ng thay cho viéc quay lai va
lap lai day bia, 1énh nay cho phép thiét bi doc bia chuyén t6i mét bia khac tai bat ki vi tri
nao trong day, NEU mét diéu kién nao d6 d oc thod man. Viéc thém chit NEU d6 vao
danh sach céac lénh s6 hoc thuan tuy tr 6c day cé nghia la ch ong trinh cé thé lam
nhiéu hon 1a tinh toan don thuan. & dang thé so nh ng vé tiém nang la rét c6 y nghia,
may phan tich cé thé thuc hién cac quyét dinh.

Ada mat nam 1852, khi méi qua tudi 36. Néu nh  ba khéng qua ddi s6m nh vy,
chéc chan khoa hoc 14p trinh ciia thé ki XIX d& c6 thé tién nhanh hon nhiéu.

P& t &ng nhd cong lao clia Ada, mét ngdn ngi 1ap trinh do B Quéc phong Mi tao
ra nam 1979 da d dgc mang tén ba.

1 9 TH VIEN CH ONG TRINH CON CHUAN

Mbi ngon ngit 1ap trinh déu c6 mot s6 1 ong phong phd céc ch ong trinh con
chuin trong cdc th vién. D 6i day gi6i thiéu so 1 gc nodi dung clia mot s6 th
vién ch ong trinh con chuin ctia Pascal.

1. CRT

Th vién crt chita cac thu tuc lién quan dén viéc quan 1i va khai thac man
hinh, ban phim cua mdy tinh. Dung céc thu tuc ctia th vién nay, ng 0i lap trinh
c6 thé diéu khién viéc d a dit lieu ra man hinh, xay dung cdc giao dién man
hinh-ban phim, dung ban phim diéu khién ch ong trinh hodc st dung am thanh
dé xay dung cdc ch ong trinh mo6 phong.

Ngoai thu tuc clrscr da gidi thiéu, d 6i day 1a mot so tha tuc tién ich khac:

Thu tuc TextColor(color) dat mau cho chit trén man hinh, trong dé color la
hing hodc bién x4c dinh mau va c6 thé nhan gia tri trong bang sau:
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Mau Tén hing Gia tri
Den black 0
Xanh troi blue 1
Xanh 14 green 2
Xanh lo cyan 3
1516) red 4
Tim magenta 5
Vang yellow 14
Tréng white 15

Thu tuc TextBackground(color) dat mau cho nén ctia man hinh, trong d6
color 12 hang hodc bién xdc dinh mau va c6 thé nhan gid tri trong bang trén.

Thu tuc GotoXY(x, y) @ a con tro t6i vi tri cot x dong y ciia man hinh van
ban. Do man hinh van ban gobm 25 dong va 80 cot nén pham vi gid tri clia cac
thamsslal x 80,1 y 25.

2. GRAPH

Mic du Pascal khong phai 12 ngon ngit chuyén vé d6 hoa, nh ng véi th vién
d6 hoa ng oi lap trinh c6 thé khai thac kha niang d6 hoa cia mdy tinh & nhiing
muc do thong dung.

Th vién nay chita cdc ham, thu tuc lién quan dén ché€ do do hoa cua céc loai
man hinh khac nhau va cho phép thuc hién cédc thao tic d6 hoa co ban nh vé
diém, d ong, t6 mau,...

a) Cdc thiét bi va ch ong trinh ho tro do hoa

Man hinh ¢6 thé 1am viéc trong hai ché do: ché’ do vin bdn va ché' dé dé hoa.
C6 thé hinh dung man hinh nh  mot bang céc diém sdng. Hinh anh d6 hoa d oc
xay dung tir cic diém sdng. Mbi diém sang 1a mot diém anh (pixel) va diém anh
1a don vi co s& ctia man hinh do6 hoa.

Bang mach diéu khién man hinh Ia thiét bi dam bao t ong tdc giita bo xur 1i
va man hinh dé thuc hién céc ché do phan giai va mau sic. Tén goi clia bang
mach diéu khién man hinh th ong trung v4i loai man hinh, vi du VGA, SVGA,...

111



Trong Turbo Pascal, th vién graph cung cdp céc ch ong trinh diéu khién
t ong ting v6i céc loai bang mach d6 hoa. Cdc ch ong trinh diéu khién nay nim
trong cac tép cé phan mé rong l1a BGI (Borland Graphics Interface). Muon hoat
dong trong ch€ do d6 hoa, can phai c6 tép BGI thich hgp v6i man hinh dang
dung. Céc tép BGI d ¢c Pascal ngdm dinh dé trong th muc con BGI. Khi khdi
dong do hoa, can chi 16 d ong dan dén cac tép nay.

Toa do trén man hinh d6 hoa d gc danh s6 tir 0, cot d ¢c tinh tir trdi sang
phai va dong d oc tinh tir trén xuéng d 6i. Do phan giai man hinh VGA th ong
d oc dat 1a 640x480.

b) Khaitao ché do do hoa
Mot ch ong trinh d6 hoa bao gid cling m& ddu bang viéc khéi tao ché do do
hoa. Céc tha tuc, ham cua th vién graph chi hoat dong khi ché do d6 hoa da
d oc thiét 1ap. Khi két thdc lam viéc v6i ch€ do d6 hoa thi can quay vé ché do
van ban.
Thu tuc sau diing dé thiét 1ap ché do do hoa:
procedure InitGraph (var driver,mode:integer; path:string);
trong do:
—driver 1a s6 hiéu cua trinh diéu khién BGI;
—mode 12 s6 hiéu ctia do phan giai;
—pathla d ong dan dén céc tép BGI.
Thong th Ong, ta nén su dung céch thiét 1ap ché do d6 hoa tu dong véi bién
driver @ oc gan gia tri 0 (d oc dinh sdn bang hang detect).
Vidu
Gia stt man hinh 1am viéc 12 VGA va cédc tép BGI dang dé & th muc
C:\TP\BGI, khi d6 cdc 1énh sau s€ thiét 1ap d6 hoa véi ché d0 VGAHi:
driver:= 0;

InitGraph (driver, mode, 'C:\TP\BGI');

Sau khi két thic 1am viéc véi ché do d6 hoa, dé trd vé ché€ do vin ban ta goi
thuc hién thu tuc:
CloseGraph;

112



d)

e)

Cdc thi tuc vé diém, doan thdng
V& diém va doan thang 12 hai thao tic co ban cia d6 hoa.
e Tr Gc khi v&, ta c6 thé dat mau cho nét vé bang thu tuc:
procedure SetColor (color: word);
e V& diém d ogc thuc hién bang thu tuc:
procedure PutPixel (x,y: integer; color: word);
trong do:
—x vaylatoa do cla diém;
—color 1a mau cta diém.
e Doan thang d oc xdc dinh bdi toa do cia hai diém dau, cudi. Dé vé doan
thang noi hai diém ta sit dung th tuc:
procedure Line (x1, yl, x2, y2: integer);
trong d6 (x1, y1) va (x2, y2) Ia c4c toa do cha hai diém diu, cu6i cua
doan théang.
e V& doan thang néi diém hién tai (vi tri con trd) véi diém c6 toa do (x, y):
procedure LineTo (x, y: integer);
e V& doan thing noi diém hién tai véi diém c6 toa do bang toa do hién tai
cong voi gia so (dx, dy):

procedure LineRel (dx, dy: integer);

Cdc thii tucv h m lién quan dén vi tri con tro
e Cac ham x4c dinh gid tri 16n nhat ¢6 thé clia toa do man hinh X va Y (dé
biét do phan giai man hinh trong ch€ d6 d6 hoa dang sur dung):
function GetMaxX: integer;

function GetMaxY: integer;
o Thu tuc chuyén con trd t6i toa do (x, y):
procedure MoveTo (x, y: integer);
Mot 50 thu tuc vé hinh don gidn

e V€ d oOng tron ¢ tam tai (x, y), ban kinh r:

procedure Circle(x,y: integer; r: word);
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V& cung cia elip c¢6 tam tai diém (x, y) v6i cdc ban kinh truc Xr, Yr tir goc
khoi dau StAngle dén goc két thic EndAngle:
procedure Ellipse (x,y:integer;StAngle,EndAngle,Xr,Yr: word) ;

V&€ hinh chit nhat c6 cidc canh song song véi cic truc toa do, (x1, yl) 1a toa
do cua dinh trdi trén con (x2, y2) la toa do cta dinh phai d 6i:

procedure Rectangle (xl,vyl,x2,y2: integer);

3. Métséth vién khéc

System: Trong th vién chudn nay chita cic ham so cap va céc th tuc vao/ra
ma cdc ch ong trinh déu dung t6i.

Dos: Th vién nay chia cac thu tuc cho phép thuc hién truc ti€p cac 1énh nh
tao th muc, thi€t 1ap gio hé thong,...

Printer: Th vién nay cung cdp cdc thu tuc lam viéc véi may in.

4. SUdungth vién

Muén stt dung cdc thli tuc va ham chudn ctia mot (mot s6) th  vién nao do
(trit system) phai dung 1énh khai bao:

uses unitl,unit2,..., unitN;

trong d6, uses la tit khod, unitl, unit2, ..., unitN 1a tén cac th vién (d gc viét
céch nhau boi ddu phay).

Khai bdo nay phai 1a 1énh dau tién trong phan khai bao (nghia 1a n6 chi viét
sau khai bdo tén ch ong trinh).

Vidu

DPé st dung cdc ham va thi tuc chuén trong céc th vién crt, dos, graph, ta
can khai bdo:
uses crt, dos, graph;
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B itipv thuch nh8

1. Muc dich, yéu cdu

Gidi thiéu mot s6 ch ong trinh dé hoc sinh thdy d oc khd ndng do hoa cia
Pascal.

2. N&i dung

a) Ch ong trinh sau day vé cdc d ong gép khic "ngau nhién" nho tha tuc LineT o,
moéi doan ¢c6 mot mau ngau nhién. Vi tri bat dau v& 1a tam cta man hinh. Két
thiic viéc vé& bang cach nhan mot phim bét ki. Chay thir ch ong trinh va quan
sat k&t qua trén man hinh.

uses crt,graph;
var stop: boolean;
function DetectInit (path: string): integer;
var drive, mode: integer;
begin
drive:= 0;
InitGraph (drive, mode, path);
DetectInit:= GraphResult;

end;
begin
if DetectInit ('C:\TP\BGI') <> 0 then
begin
write('Loi do hoa! Nhan phim Enter de ket thuc...');
readln;
end
else
begin
Randomize;

MoveTo (Getmaxx div 2,Getmaxy div 2);
stop:=false;

while not(stop) do
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begin
SetColor (Random (GetMaxColor)) ;
{Thiet lap mau mot cach ngau nhien}
LineTo (Random (Getmaxx) , Random (Getmaxy) ) ;
Delay (200); {Tam dung}
stop:= Keypressed;

end;

end;
CloseGraph

end.

b) Ch ong trinh d 6i day minh hoa viéc sit dung cac tha tuc vé& hinh don gian.
Hay chay ch ong trinh réi thay déi mot s6 tham s6 nh mau v&, toa do va
quan sat két qua trén man hinh.

program GraphDemo;
uses graph;
var
gd, gm: integer;
xm, ym, xmaxD4, ymaxD4: word;
begin
gd:= detect;
Initgraph(gd, gm, 'C:\TP\BGI');
xm:=GetmaxX div 2; ym:= GetmaxY¥ div 2;
{Ve hinh chu nhat voi net ve mau vang}
SetColor (Yellow) ;
Rectangle (10,10, xm, ym) ;
readln;
{Ve duong tron mau xanh la cay, tam(450;100) ban kinh 50}
SetColor (LightGreen) ;
Circle (450, 100, 50);
readln;
{Ve ellip mau do }
SetColor (Red) ;
Ellipse (100, 200, 0, 360, 50,120);
readln;
CloseGraph
end.
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TOM TAT

Ch ong trinh con dong vai tro quan trong trong lap trinh, ddc biét
trong lap trinh c6 cau tric.

Dung ch ong trinh con sé thuéan 1¢i cho viéc t8 chiic, viet, kiém tra
ch ong trinh va st dung lai.

Ch ong trinh con c6 phan dau, phan khai bao va phan than.

Ch ong trinh con c6 thé ¢ tham s6 hinh thiic khi khai bao va & gc
thay bing tham s6 thuc sukhi goi. Cac tham s6 hinh thiic va thuc su
phait ong dng vé thit tu va kiéu di liéu.

Ch ong trinh con & ¢c goi bang tén cta no.

Bién d@ gc khai bao trong ch ong trinh con 1a bién cuc bg.

Th vién cung c4p nhitng ch ong trinh con chudn md rong kha ning
ung dung.

—

A DN

CAU HOI VA BAI TAP
Hay néu su giéng nhau va khdc nhau gita thd tuc va ham.
Ch ong trinh con cé thé khéng c6 tham s6 d oc khéng? Cho vi du.

Hay cho vi du ch ong trinh con co nhiéu hon moét két qua ra.

Viét ch ong trinh con (hdm, thd tuc) tinh bdi s chung nhé nhat cla
hai s6 nguyén d ong a, b. Hay cho biét trong tr ong hop ndy viét
ch ong trinh con d &i dang ham hay thd tuc 1& thudn tién hon ?
Visao?
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B idoc thém 4
AM THANH

Ta sé tim hiéu thém moét s& yéu t6 vé am thanh nh  md phéng am thanh va mo
phdng nét nhac trong Pascal.

Khi d dc bat, loa may tinh sé phat ra &m thanh 3 mét tan s6 nao d6 cho dén khi
d oc tit. D& khai thac kha ning nay, th vién crt cé:
— Tha tuc phéat ra mét am thanh cé tan sé (cao dd) 1a h (tinh theo don vi héc - Hz):
procedure Sound (h: word);
— Tha tuc tdt Am thanh dang d oc phat ra loa:

procedure NoSound;

Mbi khi goi thtl tuc Sound dé& phat mét am thanh nao d6, am thanh nay sé d dc kéo
dai cho dén khi gap 16i goi NoSound. Dé xac dinh khoang thdi gian kéo dai (tr dng do),
ta dung th( tuc Delay véi tham tri t. Thd tuc sau phat mét &m thanh véi cao do h va
tr dng do t:

procedure CreatSound (h,t: word);

begin
Sound (h); Delay(t); NoSound;

end;

a) M6 phong am thanh

C6 thé md phdng mét am thanh nhd tha tuc CreatSound(h,t). Van dé con lai la tim
cac gia tri thich hop clla hva t.

Vidu
Ch ong trinh d &i day tao tiéng l6¢c coc cla vo ngua phi:
program DemoSound;
uses crt;
procedure CreatSound(h, t: word);
begin
Sound (h); Delay(t); NoSound;

end;
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procedure Clockoc (h: word);
begin
CreatSound(h, 20);
Delay (50);
CreatSound(h, 20);
Delay (100);
CreatSound (h, 40);
end;
begin
repeat
Clockoc (500) ;
Delay (200) ;
until KeyPressed;

end.

Viéc khai thac am thanh th dng d dc s& d ng dé xay dung cac ch ong trinh tro
chai hodc mé phdng. Vi thé, néu th dng xuyén phai phat trién nhiing (ng dung loai nay
thi nén t6 chléic mot th  vién chia mét s6 &m thanh mau nh  tiéng céac loai dong co,
tiéng coi, tiéng nd, ti€ng va cham,... dé tién dung.

b) Mé phong nét nhac
M6t tr 6ng hop riéng cla viéc khai thac am thanh Ia mé phong cac nét nhac. Mot
n6t nhac cao d6 h, tr dng do t sé d dc thuc hién béi Iénh goi:
CreatSound (h, t);
Theo am luat, tr moét quang 8 dén quang 8 ké tiép, thira s6 nhan cda cao do 1a 2.
Trong mét quang 8, cd 12 khoang nifa cung, vi thé thira s6 nhéan gitra hai khoang nay la
can bac 12 cla 2.

Vi vay chi can biét cao dd clia mot nét lam géc, ta cé thé tinh cao dd clia cac nét
khac. Chang han, xuat phat tif cao do clia nét d6 trung 1a 512, cao dd clia cac nét trong
quang 8 trung 1an | ot |a (sau khi d& lam tron):

Né&t nhac | Cao dé Nét nhac | Cao dd
do trung | 512 fa thang 724
do thang | 542 son 767
ré 575 son thang | 813
ré thang | 609 la 861
mi 645 la thang 912
fa 683 si 967
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Vé tr ang dd, 18y nét méc don 1am don vi la 150, ta tinh d dc céc tr dng dé khac:

Nét nhac Tr dng do
n6t den 300
nét trdng 600
nét trdng cham | 900
n6t tron 1200

Vidu

Ch ong trinh d 6i day thé hién mot ban nhac ngén clia déng ho, tat ca cac nét déu

& quang 8 trung:
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program DemoMusic;

uses crt;

procedure CreatSound(h, t:

begin
Sound (h) ;
end;

begin

CreatSound (967,
CreatSound (767,
CreatSound (861,
CreatSound (575,
Delay (60) ;

CreatSound (575,
CreatSound (861,
CreatSound (967,
CreatSound (767,
Delay (60);

CreatSound (967,
CreatSound (767,
CreatSound (861,
CreatSound (575,
Delay (60) ;

CreatSound (575,
CreatSound (861,
CreatSound (967,
CreatSound (767,

end.

Delay(t);

word) ;

NoSound;

; {si den}
; {son den}
{la den}

; {re trang cham}

; {re den}
; {la den}
; {si den}

; {son trang cham}

; {si den}
{son den}
; {la den}

; {re trang cham}

; {re den}
; {la den}
; {si den}

; {son trang cham}



PHU LUC A

1. Mot sé phép toan th éng dung

Coéng + + +
Tru - - -
Nhan x * * ,
Chia / / / S6 hoc
Chia nguyén div /
L&y phand mod mod %
Nho hon < < <
Nho hon hodc bang < <= <=
Lén hon > > >
- Quan hé
Lén hon hoac bang >= >=
Bang = = ==
Khac £ <> =
Pha dinh - not !
Ho4c (tuyén) V. or [ Logic
Va (hoi) A and &&

2. Gia tri phép toan logic

Gia thiét cac bién A va B 1a nhiing bién 16gic. D& thuan tién, ta sé& ki hiéu gia tri [dgic
true 1a 1 va false la 0. Khi d6, két qua cla cac phép toan légic not A, A and B va A or B
d dc xac dinh trong cac bang sau:

A

0 |1

not A

1|0

A 0O |0 |1 |1
B 0O |1 |0 |1
Aand B (0O |0 |0 |1
A or B 0|1 |1 |1
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PHU LUC B

Sau day la cac phu luc lién quan dén viéc st dung Pascal.

1. MGi tr ong Turbo Pascal

Bang chon (menu) clia Turbo Pascal (TP) d dc kich hoat bédng cach nhan phim F10.

Khi gé cac phim mii tén — hay ta c6 thé chuyén t6i cac muc khac nhau cla bang
chon. Khi nha&n phim Enter, bang chon sé& d dc kich hoat, gi6i thiéu cac muc cong viéc.

Cac

bang chon th dng d dc dung la File (Tép), Run (Thuc hién), Debug (G& roi) va

Options (Tuy chon).

a) Bang chon File
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B8N Edit Search Run Compile

Khi kich hoat bang chon nay ta c6 man hinh nh  hinh P.1:

Open... F3
Save F2
Save as...

Save all

Change dir...

Print

Printer setup...

DOS shell

Exit Alt+X

1. \MYDOCU1\SF1\BRACKET.OUT

F1 Help Create a new file in a new Edit window
Hinh P.1. Béng chon File

Cac 1énh trong bang chon nay gém:

e New - M3 clia s6 mdi dé soan thdo ch ong trinh.

® Open - M4 tép da cb trén dia. C6 thé thuc hién Iénh nay béng cach nhan phim F3.
Trén man hinh s& xuat hién ctra s& dé xac dinh tén tép can mé.

e Save - L u tép dang soan thdo. Néu day |a tép ch a dat tén thi TP sé hdi tén tép
dé | u trir. C6 thé thuc hién Iénh nay bang cach nhan phim F2.

e Save as - L u tép dang soan thao vdi tén mai.

® Save all - L u tat ca cac tép dang ma.

e Change dir - Thay d&i th muc lam viéc.

e DOS shell - Chuyén sang man hinh DOS, & d6 c6 thé thuc hién cac lénh cla
MS-DOS. D& quay trd vé man hinh TP can g lénh EXIT.



Exit - Thoat khoi TP. C6 thé thoat khdi TP bang cach nhan t6 hop phim Alt+X.
Trong mét s tr dng hdp cu thé, ¢ thé cé nhitng muc ch a d dc phép chon. Nhiing
muc nay sé& hién thid 6i dang md hon cac muc c6 thé chon.
b) Bang chon Run
Khi kich hoat bang chon nay ta ¢c6 man hinh t ong tu hinh P.2. Bang chon nay dung
dé xac dinh ché do thuc hién ch ong trinh.

File Edit Seart{\g-(}ompile Debug Tools Options Window Hel

Run Ctr1+F9
Step over F8
Trace into F?
Go to cursor F4

Proiram reset Ctrl+F2

F1 Help Set command-line parameters to bhe passed to program

Hinh P.2. Bang chon Run

Cac lénh c6 thé chon la:
Run - Thuc hién ch ong trinh, néu tr 6¢c d6 ch ong trinh da d oc dich, bang cach
nhan t6 hop phim Alt+F9 va ch ong trinh khéng c6 16i. N&u ch ong trinh ch a
d dc dich, TP sé dich va thuc hién ch ong trinh khi ch ong trinh nguén khéng c6
16i ct phap. Néu ch ong trinh ngudn c6 16i ci phap, TP sé théng bao 16i va con trd
man hinh sé& nhap nhay & dong c6 16i. C6 thé nhan t& hop phim Ctrl+F9 dé truy cap
nhanh 1énh nay.
Step over - Thuc hién timg dong 1énh trén man hinh soan thdo. Céac I6i goi ch ong
trinh con d dc xem nh - mét 1énh. Can | u y 1a mét dong Iénh trén man hinh soan
thdo c6 thé chita nhiéu cau Iénh clia TP. C6 thé chon nhanh I&nh nay bang cach
nh&n phim F8.
Trace into - Thuc hién ting dong I&énh trén man hinh soan thdo, ké ca cac dong
lénh & ch dng trinh con. Cé thé chon nhanh Iénh nay bang cach nhan phim F7.
Go to cursor - Thuc hién ch ong trinh cho d&n dong c6 con trd man hinh. C6 thé
chon nhanh I&nh nay bang cach nhan phim F4.
Program reset - Xoa cac trang thai ctia TP d6i v6i ch ong trinh dang thuc hién dé
chuén bi dich va thuc hién lai tir d4u. C6 thé chon nhanh I&énh nay bang cach nhan
t6 hap phim Ctrl+F2.
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¢) Bang chon Debug

Bang chon nay dung dé hiéu chinh ch ong trinh. Khi kich hoat bang chon nay ta c6
man hinh t ong tu hinh P.3.

-]
RnCom%_ &
ccccccc
Register
eeeeeeeeee
Hinh P.3. B4ng chon Debug
Céac lénh th ong dung la:
E/t/mdfyngthgtthPm dgbh
inh. Sau khi gé biéu thiic, nhan phim Enter, TP s h hg

g (h P.4).

\

pression 0 evaluate
Hinh P.4. Cira s6 tinh gia tri biéu thuc
Add watch - Dung dé mé clia s theo ddi gia tri bién trong qua trinh thuc hién
ch ong trinh. Cé thé chon nhanh I&nh nay bang cach nhan t6 hop phim Ctrl+F7.
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d) Bang chon Options

Bang chon nay d dc dung dé d&t cac tuy chon cho méi tr dng 1ap trinh. Muc th ong
dung hon cé la Compiler (h. P.5).

e+ Turbo Pascal 7

File Edit S ' Compile Debu ools i
[ Compiler...
Memory sizes...
Linker...
Debugger...
Directories...

\\ | Brouser...
Tools...

Environment >

Open...
Save TPR.TP
Save as...

F1 Help Set default compiler directives and conditional defines

Hinh P.5. Bang chon Options

Khi chon muc Compiler, man hinh t ong tu nh hinh P.6 xuat hién. Ta c6 thé xac lap
cac tuy chon cho ch ong trinh dich. Cac tuy chon nay ciing c6 thé xac lap ngay trong
ch ong trinh nguén bang cau lénh cla TP. C4c tuy chon d dc chia thanh nhiéu nhém.
Viéc chuyén tir nhém nay sang nhém khac d dc thuc hién bang cach nhan phim Tab.
Viéc chon hay khéng chon mét tuy chon d dc thuc hién bang cach nhan phim céch.
Nhimg tuy chon c6 hiéu luc d gc danh d&au X (h. P.6).

¢+ Turbo Pascal 7.0

[ 1 Force far calls EY
0 2

Runtime errors
Debuggin
Conditio al defines

Force all procedures and functions to use far call model

Syntax o

tions
v

Hinh P.6. Cac tuy chon cho ch ong trinh dich
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e) Chuyén ctia s6' man hinh soan thdo

TP cho phép mé nhiéu clia s& soan thdo déng thai. D& chuyén t6i clia s6 tiép theo,
nhan phim F6. D& quay vé clfa s6 tr dc do, nhan t6 hdp phim Shift+F6.
f) Trogiup

D& TP ¢6 thé d a ra cac trg gilp, can co tép turbo.tph. C6 thé xem trg gilp nho
bang chon Help hoac nhan phim F1. TP s& hién thi cac muc cho phép ta chon tiép van
dé quan tam.

Né&u can hiu mét tir khoa hay tén chuén ki han, ta c6 thé dé con trd man hinh tai vi
tri trong hodc cudi tén d6 réi nhan t& hop phim Ctri+F1.

C6 thé tra ciu béng cach nhan t& hdp phim Shift+F1 réilan | ot gé tiép cac ki tu clia
déit ong can tim hiéu cho dén khi TP tim d dc d6it dng dé.

Cac phim phuc vu soan thdo c6 thé tra cliu bang cach nhan phim F1 vao trg gidp.
Cudi ndi dung thdng tin trg giip nay sé cé danh sach cac muc cé thé tra ciiu vé cach
soan thao (h. P.7).

=+ Turbo Pascal 7.C -|o| x|

File Edit Search Run Compile Debug Tools Help
NONAMEGA . PAS

Options Window

“For More Information

Choose one of these for more information:

F1 Help on help Alt+F1 Previous topic Shift+F1 Help index Esc Close help

Hinh P.7. Cac muc trg gitup soan thdo

Nhan phim Esc dé thoat khdi trg giup.
g) Cdc hé théng phuc vu ldp trinh trén Pascal

Tr 6c hét phai ké dén cac bd dich Pascal cla hang Borland d 6i tén goi Turbo
Pascal trong nhiing thap nién cudi thé ki XX.

Turbo Pascal v1.0 1a bd dich diu tién cla hang Borland. Ngay phéat hanh:
20/11/1983.
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Turbo Pascal v5.5 14 b dc tién 16n trong phat trién cac bo dich Pascal clia hang
Borland. B4t d4u tU phién ban nay trong Pascal xuat hién 1ap trinh h 6ng d6i
t dng. Ngay phat hanh: 02/05/1989.

Borland Pascal with Objects v7.0 (Borland Pascal v7.0) 1a b6 dich Pascal néi
tiéng trong nhimng nam cudi clia thé ki XX va ciing la phién ban cudi cung cla
Turbo Pascal. Ngay phat hanh: 09/03/1993.

Cac bo dich trén c6 thé tai vé tir cac trang web:

http://dn.codegear.com/museum hodc http://pascal.sources.ru/museum/index.htm

C6 thé néi cac bo dich Pascal cho MS-DOS ma dai dién cudi ciing va ndi bat nhat 1a
Borland Pascal v7.0 c6 thé dap (ing nhiing yéu cau co ban vé gidng day lap trinh c6 cau
trac trén ngdbn ngi 1ap trinh bac cao. V6i su phat trién manh mé cla hé diéu hanh va
phan ciing may tinh, cong cu lap trinh phai d dc cai tién khong ngiing dé t ong thich véi
hé diéu hanh va tan dung kha nang cla phan ciing. Chi hd trg hé diéu hanh DOS va
danh cho Windows mét phan khiém tén, Turbo Pascal va Borland Pascal da khéng dap
{mg d oc yéu cau cla ng &i lap trinh. Mét trong nhiing han ché co ban clia cac bd dich
nay la ching la cac bd dich 16 bit. Han ché 64KB cho tat ca cac bién va dit liéu thuc su
da la can trg 16n cho ng Gi 14p trinh.

Mac du Borland khong con quan tam dén cac bd dich Turbo Pascal (ho da xép
ching vao bdo tang va chuyén sang phat trién cac bd dich méi), nh ng nhiing ng &i yéu
thich ngdn ngit nay van tiép tuc phat trién Pascal. D &i day ta néu vai b6 dich 32 bit cla
Pascal.

GPC (GNU Pascal Compiler) — bd dich Pascal 32/64-bit ma nguén mé, hoan
toan t ong thich véi Borland Pascal 7.0, trén nhiéu hé diéu hanh nh Linux
(Intel, Alpha), FreeBSD, NetBSD, OpenBSD, DOS 32 bits, MS-Windows 9x/NT,
0S/2, MIPS-SGI-IRIX, Alpha-DEC-OSF, Sparc-Sun-Solaris, HP/UX. Thoéng tin
chi tiét vé bd dich nay c6 thé xem trén trang
http://www.gnu-pascal.de/gpc/h-about.html

TMT Pascal - b6 dich 32 bit clia Pascal déi v6i DOS32, Win32 va OS/2. Phién
ban ma&i nhat |a TMT Pascal 5.0 phat hanh nam 2003 (xem théng tin trén trang
web http://www.tmt.com). Phién ban 3.90 d dc phép s dung mién phi, c6 thé tai
vé tir dia chi http://pascal.sources.ru/tmt/download.htm.

FPC (Free Pascal) c6 kha nang bién dich cac ch ang trinh 32 bit, tic 1a ch ong
trinh c6 kha nang quan Ii va x{ li dit liéu & oc dinh vi trén 32 bit dia chi. Chuan
lap trinh cla Free Pascal t ong thich hoan toan véi Turbo Pascal va Borland
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Pascal 7.0. Diém ndi bat nhat clia Free Pascal la c6 kha n#ng tao ra cac ch ong
trinh chay trén nhiéu hé diéu hanh khac nhau nh DOS, Linux, Win32, 0S/2,
BeOS, FreeBSD/ELF, AmigaOS, QNX va Solaris. Free Pascal 1a phan mém ma
nguén ma. Pay la bod dich Pascal d@ dc th dng xuyén nang cép nhat hién nay.
Phién ban chay 6n dinh 1a 2.0.4 (thang 8 nam 2006) c6 thé tai vé tir dia chi
http://www.freepascal.org.

2. M6t sé tén danh riéng

absolute external mod shr
and file nil string
array for not then
begin forward object to
case function of type
const goto or unit
constructor if packed until
destructor implementation procedure uses
div in program var

do inline record virtual
downto interface repeat while
else interrupt set with
end label shl xor
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3. Mot so kiéu dir lieu chuan

Kiéu Loai gia tri B('gy'::)"’ Pham vi gia tri

byte Nguyén 1 tir 0 dén 255
integer Nguyén 2 tlr —32768 dén 32767

word Nguyén 2 tir 0 dén 65535
longint Nguyén 4 tr —2147483648 dén 2147483647

| me | o | pmessumase

char Ki tu 1 256 ki tu trong bé ma ASCII
boolean Légic 1 true, false

~ ~” < < 2
4. Mét s6 thu tuc va ham chuan

a) Nhom thii tucv h m chudn doi véi cdc bién kiéu nguyén

e Nhém thii tuc chudn

Thi tuc Chirc ning

Inc(x) Tang gia tri clia bién x mot don vi.

Dec (x) Giam gia tri clia bién x mot don vi.

Inc(x,y) | Da&tcho bién x gia tri méi bang gia tri ¢l cong véi gia tri cla bién y.
Dec (x,y) | Datcho bién x gia tri m&i bang gia tri ¢ trir di gia tri cla bién y.

o  Nhém ham chudn

Ham Chirc nang

Sqr (x) Cho gié tri bang binh ph ong cla x.

Pred (x) Cho gié tri bang x - 1.

Succ (x) Cho gia tri bang x + 1.

Random (N) | Ham c6 biéu thiic N kiéu word va cho gia tri 1a mot s& nguyén ngau
nhién trong pham vi tr 0 dén N - 1. Khi ding ham nay ta phai goi thi
tuc randomize.
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b) Nhom h m chudn déi véi cdc bién kiéu thuc

Ham

Churc nang

Abs (x)

Cho gia tri bang tri tuyét déi clia gia tri bién x hoc s6 thuc x.

ArcTan (x)

. ” T T p N L
Cho gia tri 1a s6 do clia cung thudc khoang ( E’ 5) c6 tang bang gia

tri cha bién x hay sé thuc x.

Exp (x) Cho gia tri bang luy thira ca s6 e cla gia tri bién x hoac sé thuc x.
Ln (x) Cho gia tri bang légarit co s6 e cla gia tri bién x hodc sé thuc x.
Sin (x) Cho gié tri bang sinx.
Cos (x) Cho gia tri bang cosinx.
Pi Cho gia tri clia s6 = (3,1415...).
Cho gia tri bang phan nguyén nh ng cé kiéu s6 thuc cla gia tri bién x
Int(x) hodc sé thuc x (phan nguyén ciia s6 thuc x bang s6 nguyén 16n nhat
khéng v gt qua x).
Sqr (x) Cho gi4 tri bang binh ph ong clia gia tri bién x hoac sé thuc x.
Cho gia tri bang can bac hai cla gia tri khéng am cla bién x hodc sé
Sqrt (x) A
thuc khéng am x.
Randomize | Thi tuc khdi ddng sinh s6 ngau nhién.
Cho mét s6 thuc ngau nhién trong khoang (0, 1). Khi ding ham nay ta
Random ye .
phai goi thu tuc randomize.
Cho gia tri bang s6 nguyén gan sé thuc x nhat nh ng co kiéu la kiéu s6
Round (x) nguyén. Trong tr dng hodp phan thap phan cla x 16n hon hoic bang 0,5
thi ham cho gia tri lam tron 1én.
Trunc (x) Cho gié tri bang phan nguyén cua x.

¢) H m chudn trd vé gid tri logic

Ham Chirc nang

V6i biéu thiic s6 nguyén x, cho gia tri true néu x 1& va cho gia tri false
0dd (x) . .

néu x chan.
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d) Nhom thiitucv h m chudn doi véi bién kiéu ki tw

Nhém thii tuc chudn

Tha tuc Churc nang

Inc(x) Cho gia tri clia bién x la ki tu diing ngay sau ki tu ing vai gia tri hién thai
cla x trong bd ma ASCII.

Dec (x) Cho giéa tri clia bién x 1a ki tv diing ngay tr &c ki tu (ng véi gia tri hién

thdi clia x trong bé ma ASCII.

Nhém ham chudn

Ham Chirc nang

Chr (x) Cho gia tri 1a ki tu c6 ma ASCII thap phan bang (gia tri clia biéu thiic)
x cb gia tri nguyén tir 0 dén 255.

Ord (ch) Cho gia tri ma ASCII thap phan cla ki tu ch.

Pred(ch) Cho ki tu diing ngay tr Gc ki tu ch trong bd ma ASCII.

Succ (ch) Cho ki tu ding ngay sau ki tu ch trong b ma ASCII.

UpCase (ch)

Néu ch la chit cai tiéng Anh, ham cho gié tri bang chit cai hoa t ong
{mng, ng dc lai, ham cho gié tri bang gia tri cGa ch.

5. Cau lénh ré nhanh va lap

a) Cé&u lénh case-of

Xét bai toan: Lap ch ang trinh nhdp tir ban phim thang va nam roi tinh va d a ra
man hinh s6 ngay cla thang.

Cau Iénh if-then gidi quyét viéc ré nhanh tuy theo moét trong hai kha nang. Bai toan
trén lién quan tdi viéc chon lua mét trong nhiéu kha nang (ré nhiéu nhanh). Khi d6, néu
dung cau lénh if-then giai quyét s& lam ch ong trinh r dm ra. Cau Iénh chon case-of
trong TP cho phép ré nhiéu nhanh mét cach thuan lgi.

Cau Iénh case-of c6 dang:

case <biéu thifc nguyén hoac ki tu > of

<danh sach 1>: <cau lénh 1>,
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<danh sach 2>: <cau lénh 2>,

<danh sach N>: <cu lénh N>
[else <caulénh N + 1>]
end;

trong do6:

e Danhséchi(i=1,2,.., N)la mét hoic nhiéu gia tri clia biéu thic néu sau case,
néu c6 nhiéu gia tri thi cac gia tri viét cach nhau bdi dau phay.

e Khi thuc hién, biéu thiic sau tir khoa case sé& d dc tinh, gia tri nhan d dc sé lan
| otd oc kiém tra xem nadm trong danh sach ndo. Cau lénh t ong (ng v6i danh
sach dau tién tim thdy sé d dc thuc hién. Tiép theo, thuc hién cau 1énh sau cau
Iénh case-of.

e Né&u gia tri tinh d dc khong xuét hién G bat ki danh sach nao thi cau lénh N + 1
sau else (néu cb) sé d dc thuc hién.
Ch ong trinh dé giai bai toan vira néu nh  sau:
program Vi du case;
uses crt;
var T, N, SN: integer;
begin
clrscr;
write ('Cho biet thang va nam: ');
readln(T,N) ;
case T of
4,6,9,11: SN:= 30;
2: if (N mod 400=0) or ((N mod 100<>0) and (N mod 4=0))
then SN:= 29 else SN:= 28
else SN:= 31
end;
writeln('Thang ', T,' nam ', N, ' co ', SN,' ngay.');
readln
end.

b) Cé4u Iénh Iap repeat-until
Cau lénh nay dung dé t6 chiic 1ap véi s6 lan 14p khong biét tr dc. Khac véi cau 1énh
while-do, diéu kién két thuc 18p trong cau Iénh repeat-until d oc kiém tra sau va cé dang:
repeat

<day cau lénh>;
until <diéu kién>;

trong d6 diéu kién 1a biéu thiic quan hé hoac logic.
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Viéc thuc hién I&énh repeat-until & dc thé hién trén so dé sau.

N
P

\ 4

Cac cau lénh

Diéu kién

Hinh P.8. So d6 thuc hién Iénh repeat-until

Vidu1

Xét doan ch ong trinh:

repeat
write ('HAY NHAP SO NGUYEN N: '");
readln (N)

until (N>0) and (N <= 100);

Doan ch ong trinh nay dung dé nhap s6 nguyén N thod man diéu kién
0 <N 100. Néu gia tri nguyén d a vao nam ngoai khoang nay thi ch ang trinh sé yéu
cau nhap lai cho dén khi gia tri nhap vao thoad man diéu kién.

Vidu 2

Tinh gan dang JA (A > 0) chinh xac dén chir s6é thap phan tht nam theo ph ong
phap Iap Niu-ton.

Theo ph ong phap nay, ta can tinh day X, X,, X,,..., theo cong thic:

X, =1

1 A
Xt = (Xt ), n=012 .. )
"2 x

n
Qua trinh 13p két thuc khi |X,,,, — X,| < 0,00001. Gia tri cla X,,., d dc 18y lam gia tri
gan dung cla JA.
Input: Gia tri thuc A, nhap vao tu ban phim.
Output: B a ra man hinh gia tri gan ding clia JA.
Ta chi can dung hai bién thuc trung gian XNEW va XOLD dé chita t ong (ing cac gia
tri X, va X,
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Thuat toan d gc mo tad nh  sau:

B 6c 1. Nhap A;

B 6c 2. XNEW 1 {gia tri Xo};

B 6¢c 3. XOLD  XNEW {chuy&n gia tri m&i thanh gia tri ca;

1 A .
B dc 4. XNEW E(XOLD + - ) {Tinh lai gia tri méi theo };
B dc 5. Néu | XNEW - XOLD| > 0,00001 thi quay vé b &c 3;
B ¢c 6. D agiatri XNEW ra man hinh, réi két thac.
Ch ong trinh thé hién thuat toan trén nh  sau:
program CAN BAC 2;
uses crt;
var A, XNEW, XOLD: real;

begin

clrscr;

repeat
write(' A = '"); readln(d); {Buoc 1}

until A > 0;

XNEW:= 1; {Buoc 2}

repeat
XOLD:= XNEW; {Buoc 3}
XNEW:= (XOLD + A/XOLD)/2; {Buoc 4}

until ABS (XNEW - XOLD) < 0.00001; {Buoc 5}
writeln('Can bac 2 cua ',A:10:5,'" la ',XNEW:10:5); {Buoc 6}
readln

end.

6. Cau Iénh with

Trong ch ong trinh Xep loai & §13 ta thdy sau cau Iénh for-do méi khi truy cap dén
mét tr dng cla bién ban ghi Lop]i], ta déu phai viét:
Lop[i] .<téntr ong>
Nh vay, can x li bao nhiéu tr dng thi phai viét keém by nhiéu lan Lopli]. Pascal
cung cap lénh with d& tham chiéu dén cac tr dng cla bién ban ghi moét cach ngén gon
nh sau:
with <tén bién bén ghi> do
<cau lénh>;
Tr ong (khong kém tén bién ban ghi) trong cau Iénh & oc hiéu 1a tr dng cla bién
béan ghi dé.
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Vidu

Ta c6 thé viét lai ch ong trinh Xep loai é §13 nh  sau:

program Xep loai;

uses crt;

const Max = 45;

type HocSinh = record
HoTen: string[30];
NgaySinh: string[10];
DiaChi: string[50];
Toan,Van: real;

XepLoai: char;

end;
var Lop: array[l..Max] of HocSinh;
N,i: byte;
begin
clrscr;

write('So luong hoc sinh trong lop N = '");
readln (N) ;
for i:=1 to N do

with lop[i] do

begin
writeln('Cac so lieu ve hoc sinh thu ',i,': ");
write('Ho va ten: '); readln (HoTen):;
write ('Ngay sinh: '); readln (NgaySinh);
write('Dia chi: '"); readln(DiaChi);
write ('Diem Toan: '); readln (Toan);
write('Diem Van: '); readln (Van):;
if Toan+Van >=18 then XepLoai:= 'A';

if (Toan+Van>=14) and (ToantVan<l18) then XepLoai:='B';
if (Toant+Van>=10) and (Toan+Van<l4) then XepLoai:='C';
if Toan+Van<l0 then XepLoai:= 'D';
end;
clrscr;
writeln ('Danh sach xep loai hoc sinh trong lop:');
for i:= 1 to N do
writeln(lop[i].HoTen:30,"' -Xep loai:',lopl[i].XepLoai);
readln
end.
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7. Mot so thong bao 16i

Léi bién dich (Compiler Error)

M3 16i Théng bao 16i Y nghia
1 Out of memory Thi€u bd nhé
2 Identifier expected Phai la tén
3 Unknown identifier Tén goich ad dcmo ta
4 Duplicate identifier Khai bao |ap moét tén goi
5 Syntax error L&i cu phap
6 Error in real constant L&i khi viét hang sé thuc
7 Error in integer constant L6i khi viét h&ng s6 nguyén
8 String constant exceeds line Hang xau v ¢t qua mot dong
9 Too many nested files Qua nhiéu tép 1éng nhau
10 Unexpected end of file Khoéng tim thay két thic tép
11 Line too long Dong qua dai
12 | Type identifier expected Phai 1a tén kiéu
13 Too many open files Qua nhiéu tép @ dc md
14 Invalid file name Tén tép khéng hop 1€
15 File not found Khong tim thay tép
16 Disk full Dia day
18 Too many files Qua nhiéu tép
20 Variable identifier expected Phai c6 tén bién
21 Error in type L6i kiéu
25 Invalid string length Do dai xau khéng hgp 1é
26 | Type mismatch Sai kiéu (kiéu khong thich hop)
30 Integer constant expected Phai la hang nguyén
31 Constant expected Phai 14 hang
32 Integer or real constant expected Phai 14 hang nguyén hodc hang thuc
34 Invalid function result type Kiéu két qua clia ham khong hop 1é
36 BEGIN expected Thi€u BEGIN
37 END expected Thi€u END
38 Integer expression expected Phai la biéu thic nguyén
39 Ordinal expression expected Phai la biéu thic c6 thir tu
40 Boolean expression expected Phai 1a biéu thic l6gic
41 Operand types do not match Kiéu clia toan hang khéng phu hop
42 Error in expression Léi trong biéu thiic
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43 lllegal assignment Gan khéng hop 1€

44 Field identifier expected Phéi la tén tr ong

50 DO expected Thiéu DO

54 OF expected Thi€u OF

57 THEN expected Thiéu THEN

58 TO or DOWNTO expected Thi€u TO hodc DOWNTO

60 Too many procedures Quaé nhiéu tha tuc

63 | Invalid file type Kiéu tép khong hop 1&

64 Cannot read or write variables of this | Khéng thé doc/ghi bién thudc kiéu

type di liéu nay

66 String variable expected Phai |a bién xau

67 String expression expected Phai la biéu thic xau

74 Constant and case types don't match | Hang va cac kiéu cla case khong
phu hgp

75 Record or object variable expected Phai 1a bién kiéu ban ghi hoac d6i
t ong

76 Constant out of range Hang v dt ra ngoai gi6i han

77 File variable expected Phai |a bién tép

79 Integer or real expression expected Phai 1a biéu thic nguyén hoac thuc

85 "" expected Thi€u dau ";"

86 ":" expected Thi€u dau ":"

87 "." expected Thi€u dau ","

88 "(" expected Thiéu dau "("

89 ")" expected Thi€u dau ")"

90 "=" expected Thi€u dau "="

91 ":=" expected Thiéu dau ":="

92 "[" or "(." expected Thi€u dau "[" hoac "(."

93 "" or ".)" expected Thiéu ddu "]" hoac ".)"

94 "." expected Thi€u dgu "."

95 ".." expected Thi€u dau ".."

96 Too many variables Qua nhiéu bién

97 Invalid FOR control variable Bién diéu khién FOR khéng hop 1&

98 Integer variable expected Phai 1a mét bién nguyén

100 String length mismatch D06 dai xau khoéng phu hop

101 Invalid ordering of fields Thir tu cac tr dng khong hap 1€

102 String constant expected Phai la hang xau

103 Integer or real variable expected Phai la bién nguyén hoac thuc

104 | Ordinal variable expected Phai 1a bién c6 th( tu
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106 Character expression expected Phai la biéu thic ki tu

113 Error in statement L6i trong cau lénh

117 | Target address not found Khong tim thay dia chi dich

124 Statement part too large Thanh phan cau 1énh qué I16n

127 | Too many conditional symbols Qua nhiéu ki hiéu diéu kién

132 Critical disk error Léi dia trdm trong

139 | Cannot access this symbol Khoéng thé truy cap ki hiéu nay

140 Invalid floating-point operation Phép toan dau phay dong khong
hop 1€

146 File access denied Khéng thé truy cap tép

Loi sinh ra trong qud trinh chay ch ong trinh (Runtime Error)

M3 16i Théng bao 16i nghia
2 File not found Khong tim thay tép
3 Path not found Khéng tim thdy d dng dan
100 | Disk read error L6i khi doc dia
101 Disk write error L&i khi ghi dia
102 | File not assigned Tépch ad dc chidinh
103 | File not open Tépch ad gcmd
104 File not open for input Tépch ad dc md dé nhap dif liéu
105 | File not open for output Tépch ad dc md dé xuat dif liéu
106 Invalid numeric format Pinh dang sé khong hap 1
150 | Disk is write-protected Dia dang d dc bao vé chéng ghi
152 Drive not ready Thiét bi ch a s8n sang
156 Disk seek error L6i tim kiém trén dia
158 | Sector Not Found Khéng tim thay sector d dc yéu cau
162 Hardware failure L&i phan cling
200 | Division by zero Léi chia cho s6 0
201 Range check error V' ¢t pham vi khai bao
202 | Stack overflow error L&i tran ngan x&p
203 Heap overflow error L&i tran ving nhé Heap
205 | Floating-point overflow S6 d&u phady dong qua I6n
207 | Invalid floating-point operation Phép toan véi s6 dau phay dong khéng
hop 1€
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PHU LUC C

Cau Iénh ré nhanh va lap trong C++

a) Cdu lénh ré nhanh
e Dang khuyét
Cu phap:
if (diéu kién) <cdu lénh>;
trong do:
—Diéu kién 1a biéu thiic nhan gia tri l6gic d dc dat trong cap ngoic tron (va );
—Cadu lénh 1a cau 1énh don hoac ghép.
Khi diéu kién nhan gia tri dung thi cdu lénh & oc thuc hién.
Vi du. Doan ch ong trinh sau day kiém tra néu gia tri bién x bang 100 thi d a ra
théng bao "x bang 100"

if (x == 100)
cout << "x bang 100 ";
e Dang du
Cu phap:

if (diéu kién) <cdu lénh 1>; else <cdu lénh 2>,
Trong cau 1&énh nay, khi diéu kién nhan gia tri dung thi cdu lénh 1 & dc thuc hién,
ng dc lai thi cdu lénh 2 & dc thuc hién.
Vi du. Doan ch ong trinh sau day kiém tra néu gia tri bién x bang 100 thi d a ra man
hinh théng bao "x bang 100", ng dc lai thi théng bao "x khong bang 100"
if (x == 100)
cout << "x bang 100 ";

else cout << "x khong bang 100 ";
b) Cdu lénh lap
e Cau lénh lap while
Cu phap:
while (diéu kién) <cdu lénh>;
Trong cau lénh nay, diéu kién 1a biéu thiic nhan gia tri l6gic. Trong khi diéu kién
con nhan gia tri dang thi con thuc hién cdu lénh.

Vi du. Nhap tir ban phim mét sé tu nhién n (n < 20), d a ra man hinh cac s6 nguyén
d ong gidm dan ti n dén 1.
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#include <iostream.h>
int main ()
{
int n;
cout << "Nhap so nguyen duong n (n<20): ";
cin >> n;
while (n>0)
cout << n-——- << ", ",
return O;
}
Trong d6 cout << n-- hién thi gia tri hién thdi clia n sau d6 gidm gia tri n mot
don vi. Vong lap d dc két thuc khi diéu kién nhan gia tri sai. Trong vi du trén, gia tri cla
nd dc gidm nhd toan ti "--" nén vong 13p d dc két thuc khin = 0.

Cau lénh lap do
Cu phap:
do <cdu lénh> while (diéu kién) ;

Sau khi thuc hién cau lénh, vong 13p sé kiém tra diéu kién, néu diéu kién con nhan
gia tri dung thi cau Iénh con d oc thuc hién. Piéu kién @ dc tinh toan sau khi cau lénh
d oc thuc hién, vi vay cdu Iénh sé d oc thuc hién it nhat mét l1an.

Vi du. B ara man hinh s6 nguyén nao nhap vao tir ban phim cho dén khi sé d dc
nhap la 0.
#include <iostream.h>
int main ()
{
long n;
do {
cout << "Nhap vao mot so nguyen (nhap so 0 de ket thuc): ";
cin >> n;
cout << "So da nhap la: " << n << "\n";
}
while (n != 0);
return 0;
}
Cdu lénh lap for
Cu phap:
for (khditao; diéukién; thay doi) <cdu lénh>;
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Vong lap for thuc hién Iap lai cdu Iénh chiing nao diéu kién con nhan gia tri dung
nh trong vong 18p while. Nh ng trong for con chita kha nang khdi tao va kha nang lam
thay d6i gia tri cac bién diéu khién vong 1ap.

Hoat dong ctia vong for nh  sau:

B 6c1. DAu tién khdi tao d dc thuc hién th dng dé dat mot gia tri ban dau cho cac
bién diéu khién, diéu nay chi d oc thuc hién mét 1an.

B 6c2. Diéu kién d dc kiém tra, néu nd nhan gia tri dung thi cdu /énh d oc thuc
hién, ng dc lai thitéi b &c 4.

B 6c3. Thay ddid oc thuc hién dé thay ddi gia tri bién diéu khién, quay vé b 6c 2.

B 6c4. KEtthuc vong lap.

Vidu. D ara man hinh cac cap s6 tu nhién khac nhau cé téng bang 20.
#include <iostream.h>
int main()
{
for (int n=20,1=0; n!=1i; n--,1i++)
cout << n << ", " << 1 <<'\n';
return 0;

}

Gidi thich:
» Khdi tao
1 » Diéu kign
for (int| mn=20, i=0 |:[n'=i|;[ n-=,i++ |)
Thay déi

Ban d4u c6 cap s6 (n = 20; i = 0) d dc d a ra man hinh. D& tao cac cap s6 khac,
cho n gidm dan ting don vi, déng thdi i tang dan tiing don vi (@& téng cla ching van
bang 20). Vong I&p két thuc khi gap cap s6 (n = 10; i = 10).
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