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2 ‘ -
LOI NOI bAU

Ngon ngtr 1ap trinh C (C Programming Language) ra doi vao nhiing ndm
dau cua thap nién 70 trong mot phong thi nghigm noi tiéng vao bac nhat thé
gidl — Bell Lab'*' C ra doi ban dau véi muyc dich rd rang. muc dich viét hé diéu
hanh UNIX. Nhung roi. vi nhitng wu diém cia nd. C da nhanh chéng vuet ra
Khor gidgi han cua phong thi nghiém va lan rdng ra toan thc gidn.

Trén thé idi. tai nhidu nude, C duoe chon dé day v¢ [ap trinh thay vi Lrude
ddy 1a Pascal. O Viét Nam. tai ¢ac trung 1am dao tao lap trinh vién qum. té nhu
NITT hay Aptech. C duge chon d¢ day ldp trinh nhu 14 bude dém deé hoc tiép
cde ngdn ngir khdc. nhu: C++. C# hay Java. Thé nhung. trén thire 1, € 1a mot
ngdn ngd rit manh. nd duge cac nha tin hoc chuyén nghi¢p ciing nhu céc lap
trinh vién nghiép du stt dung dé Iap trinh hé théng, 1ap trinh ng dung va giai
quyét nhidu bai toan khoa hoc va k¥ thudt.

Gido trinh Ky thudt Lip trinh Ngén ngir C duoc hinh thanh qua nhiéu
nam giang day cua céc tde gid. Ngdn ngii [ap trinh C 1a mdt mén hoe co 86
trong chuong trinh ddo tao k¥ su, cir nhan tin hoc cua nhiéu truomg dai hoc. O
day sinh vién dugce trang bi nhitng kién thire co ban nhit vé lap trinh. cdc k¥
thudt 16 chire dir liéu vit 13p trinh can ban véi ngdn ngir C.

l)c dap Umg nhu ¢au hoc tap ngdn ngit 1ap trinh C cua sinh vién cling nhur
nhu cdu v& 1ai ligu cho moi ngudi trong nhiéu nghanh khoa hoc va k¥ thudt um
nghién ctru C dé giai qmu cde bai todn cua minh, ching 161 bién soan cudn
sach nax. N1 dung cudn sach la tdp hop mét cach cd chon lpc cdc bai gidng
cuia cde tie gida. Sach gdbm 12 chuong va 12 phy luc.

Churong 1. Gidi thigu cac kKhai niém co ban, cac chuong trinh C don gidan va
cach thuc hién ching trén mady.

Chuong 2. Trinh bay cac kiéu div liéu. cach bidu difn cdc gid tri dir liéu va
cach 1o chire (luu telr) dir licu trong bién va mang. cach xur ly div 1iéu don gian
nher cae phép todn, bidu thire va cau iénh gan.

Churong 30 Trinh bay cdc hdm vio ra dir 1iéu trén ban phim. man hinh va
may in.

Chirong 4. Trinh bay vé mot I6p toan tur rat quan trong ding dé thé
hi¢n cac thudt toan, do la todn tir & nhanh: if. switch. goto va nhin (label).

Chirong 5. Tiép tue trinh biy vé cac toan tir. d6 14 todn Lur vong lap:
lor. while. do,..whllc

Chrong 6. Trinh bay cich t6 chie chuong trinh thanh cée ham. cac quy tac
xdy dung va su dung ham. Cac van dé hay va kho ¢ day 1a con tré. con tro ham
va k¥ thudt dé quy.

Chuong 7. Trinh bay vé mot kiéu dir lieu quan trong 1d cdu trae, Cling ¢
noi veé ¢ac ham trén cdu trdc, cau tric ty tro va danh sach lign két.

SRl Lab 14 ned guy e et nhide nha khoa hoe va nghién ctru hang dia v& Tl v mils tnh o
Dennis Ritehic G gin cos C va dong e gla UNIXD Bliwme Stroustrup's Gie gia cua O Ken
Thompson  Jdong te gia UNIX o



Chuong 8. Trinh bay vé vige quan ly man hinh van ban va cach xdy dung
cua 50, Mt vi du hay & day I chuong trinh md phong quy trink chuyén thap trén
man hinh maiu.

Chirong 9. Trinh bay cde ham do hoa dé v& cac hinh co ban va k¥ thual
tao anh chuyén ddng. O diy ¢o nhiéu vi du hay nhu chuong trinh v& tau va
try chuyén dong, chuong trinh mé phong déng ho chay theo thai gian thuce

Chuong 10, Trinh bay cac thao tac wén tép nhu: tao mot €p maéi. ghi div
ficu tir bd nhd 1én tép. doc dir Ii{,u L gp vao bo nhd, .

Chuwong 1. Trinh bay vé cach luu trir di |ILU va 1o chire b nhd cua
chuong trinh.

Chieong 12, Trinh bay cac chi thi tién xir Iy gidp viée bién soan, bién dich
chuong trinh hi¢u gqua hon.

Phu lue 1 trinh bay quy tic xudng dong va st dung cdc ki tu trdng khi
viét chuomg trinh,

Phu lue 2 €6 thé dung dé tra c(u cac ham chuan thuomg diing cia C.

Phu fue 3 trinh bay cde bang m3 ASCIH va ma quét.

Phu lue 4 hudne dan cach cai dit Turbo C vio dia cung.

Phy fue 3 gioi thi¢u chung vé moi truomg két hop cua C.

Phu fee 6 trinh bay vé cach s dung hé soan thao C ding dé bién soan
chuong trinh goe.

Pl fue ™ trinh bay cac diing menu Project dé dich chuong trinh viét
rén nhidu @&p.

Phi fee 8 hudng dan cich dimg trinh bién dich TCC dé dich (1o mai
truong NDOS)Y cac chuong trinh [an viél trén nhidy &p. Phuong phap nay
cho phép bién dich cae chuong trinh rat 1on viét trén vai ngan dong 1¢nh,

Phu fue 9 hudng dan phuong phéap gd rdi va chay chuong trinh ting
bude dé do tim 181 chuong trinh.

Pl fue 10 trinh bay 6 mo hinh bd nhd cua C. Clng s¢ noi cach tao tép
chuong trinh dudi COM bing cich dich theo md hinh TINY trong ché dé
dong lénh TCC (xem phu lue 8). Ciing can noéi thém, khi bién dich thuong
nhan duge cac tép chuong trinh dudi EXT.

Phu fuce £1 trinh bay tom tat cac ham cta Turbo C theo thu o ABC.

Phu lve 12 winh bay mdt 58 chuong trinh minh hoa thuat toan dé quy
Kidu quay lui va thuat todn quy hoach dong ¢o tinh chit kinh dién. Chuone
trinh dirge 1O chire thanh I“lhlt,‘Ll ham.

Khi vidt chiung t8i da ¢d géng dé gido trinh duge hoan chinh. song chiic
chan khong tranh khoi thidu sol Vi vay. rit mong nhan duge sy ¢op ¥ cua
doc gia d¢ gidgo trinh ngdy mdt hoan thién hon.

Ha Ngi, thdang 01 - 2009
Cac tie gid



@*oc]  CACKHAI NIEM CO BAN

§1. TAP KY TUW DUNG TRONG NGON NG
Cung nhu ngdn ngit tr nhién, moi ngdn ngir 1dp trinh dugc xay dung tir
mot bd ky fir dugc coi la bang chir cai cua ngdn ngir do. Cac ky tu nay duoc
két hop véi nhau theo quy tac (6 tinh quy ude) dé tao nén cac nr (xem Phu
luc 1), cac tir lai dugc két hop voi nhau theo quy tic dé tao thanh cic cdu
lénh (statement). MOt chuong trinh s& gom nhiéu cdu 1énh duoc dién dat
theo logic cia mot thuat toan nao dé dé giai quyét mot bai toan cu thé.
Ngon ngir 1dp trinh C dugce xay dung trén bo ky tu sau:
« 26 chir cai tiéng Anh viét hoa: ABC ... Z
« 26 chit cai tiéng Anh viét thuomg: abe ... z
« 10 chir s6 cua h¢ thap phan: 012 ... 9
« Cac ky hiéu toan hoc nhu: + - * / = ()
« Ky tu gach dudi: _(chu y phan biét v6i ky tu — (ddu trir))
+ Cackyhi¢udacbiétkhacnhu:. , ; : [ ] { } ? .v.v..
Déau cach (space) thuc sur 1a mot khoang trdng dung dé tach cac . Vi
du: HA NOI gém 6 ky tu, con HANOI gom 5 ky tu.
Chi y: Khi viét chuong trinh ta khong duoc sir dung bét ky ky hiéu nao
khac ngoai tap cac ky tu noi trén.



Ching han khi giai phuong trinh bac hai:
ax’+bx+¢=0
ta cdn tinh biét thue:
A=b-dac
Ky tu A khéng cho phép dung trong ngén nglr C, vi viy ta phai dang
mot cach ky hi¢u khace nhw d hay delta.

§2. T’ KHOA (KEYWORD)

Tir khoa la nhitng tir danh riéng ctia ngdn nglr ldp trinh dugc dinh nghia
trudre v6i ¥y nghia hoan toan xdac dinh. Tir khod thuong duge ding dé khai
bio bién dinh nghia cac kiéu dir 1iéu, dinh nghia ra cdc todn tr, cdc ham va
viét cAc cdu 1énh, ...

Céc tir khoa ciia Turbo C 2.0 bao gdm:

asm break case cdecl
char const continue default
do double c¢lse chnum
extern far ticat for
goLo huge if int
interrupt long near pascal
register return short signed
sizeof static struct switch
typaedefl unien unsigned void

volatile while
Y nghia va cach sir dung cta ching s& ducc 14n luot gidi thidu & cac
muc sau. O day 1a chi ¢in nhé hai diéu:
- Khéng duge dung tir khoa dé dat tén cho céc hang, bién, mang, ...
- Tir khéa phai duge viét bang chir thuomg. Ching han khéng duoe
viét INT hay Int ma phai viét int.

§3. TEN (IDENTIFIER)

Tén duge dung dé xdc dinh cdc dbi tugng khic nhau trong mét chuong
trinh. Chang ta ¢ tén hing, tén bién, t8n mang, t&n ham. 1n con tro. tén ép.
tén cdu tric, tén nhin. ... Tén 13 mot khai nidm rit quan trong. Tén duge dit
theo quy tic sau:

- Ténla mot day cac ky ur: chiv, sé vaky tv _ (ddu gach dudi).

- Ky tir d4u chia tén phai la chiv hosc ky tu



- Khong duge tring vai tir khoa (xem §2).

- Do dai cye dal cua 1én mic dinh 14 32, nhung ¢é thé dat lai mot ola
tri tr 1 dén 32 trong chire ning;: Options -> Compiler -> Source ->
[dentifier length trong moi trudmg phét trién két hop cva Turbo C 2.0
(xem Phu lue 3).

Cac vi dy ding vé tén:

a 1, BeTha, x1, delta 7, _x1

Cac vi du sai v& tén:
case (trung voi tr khoa)
axvz_7 (ky tu ddu tién 1a s6)
pe ta {su dung khoding lréng)
fixy {sudung dau ngodc tron)

r#3 (st dung ky wr #)
x-1 (swdung ddu trn)

Chua y: Trong cdc t&n, chit hoa va chit thuong duge xem {4 khic nhau,
nhu vy tén AB khic tén Ab khéc én ab. Trong C thuong ding chit hoa d¢
dat én cho cac hang va ding chir thuong dé dit tén cho hau hét cic doi
twgng khic nhu bién, mang, ham, ¢du tric. Tuy nhién ddy khong phai la
didu bit bude.

§4. Vi DU VE CHUONG TRINH C

Durdi ddy 1a cac vi du nham minh hoa cdu tric cua mot chuong trinh C.
Ban doc dé dang hiéu duge mdi cau 1¢énh qua cac chir thich (comment) viét
pitia cip ddu /* ... */

Chit y;

Dé ban doc ¢6 thé doc chinh xde cde ehi thich, trong nhidu chirong
trinft ching (6 dimg tiéng Viét (¢6 dawy. Vi Turbo C 2.0 khong hiéu tiéng
Viét non khi ban doc g6 chirong trinh e chay trén may. ban doc chi g6 Hé'ng
Viét khong ddu hode ban ciing ¢6 thé khong cin ¢6 chit thich, vi chi thich
khong anh huong gi dén chwong trinh, n6 chi ¢6 tic dung doi voi ngroi doc
chir khong ¢o tde dung doi voi irinh bien dich.

Cac ma ngu(f;n (source code) chimg (6t trinh béty mér kiéu chir riéng. Tt
ca cac chwong trinh hoan chinh da dugce thie nghiém chay (rén niay voi
Turbo C 2.0,

Vi du 1: Vict chuong trinh cho hién 1én man hinh hai dong chit:



TURBO C HAN HANH
LAM QUEN VOI BAN
Dudi ddy 1a hai chuong trinh cung thue hign yéu cau dé ra.
/* Chuong trinh in 2 déng chit. Ban 1 (010401B1.C) */
#include "stdio.h"™ /* 50 dung thu vién vac ra chudn */
finclude "“conio.h"
void main() /* Ham chinh =*/
{
clracr(); /* Xéa man hinh */
/* Xubng déng (\n) va in: TURBO C UAN HANH */
printf ("\n TURBO C HAN [1ANH");
/* Xubng dong va in: LAM QUEN VOI BAN */
printf{("\n LAM QUEN VOI BAN"};
getch{}; /* Tam dimg miy dé xem k&t qua */
}
/* Chuong trinh in 2 dong chu. Ban 2 (010401B2.C) */
#include "stdio.h™ /* Su dung thu vien vao ra chuan */
#include "conio.h”
vold main{} /* Ham chinh */
{
clrscri);
/* Xuong dong, in: TURBQ C HNAN HANH,
lai xuong dong roi in: LAM QUEN VOl BAM */
printf{"\n TURBO C AN HANH \
‘\n LAM QUEN vVOI BAN");
getch{); /* Tam dung may de xem kot qua */
}

Nhén xét: Mdi cdu [énh printf trong Ban 1 in duge mot dong. Cau 1énh
printf trong Ban 2 in duge hai dong.

Vi du 2: Chuong trinh dudi diy tinh chu vi va dién tich hinh tron theo
g14 tr1 ban kinh r nhip tir ban phim.
#include "stdio.h"™ /* {(010402.C} */
#include "conio.h™
#include "math.h"™ /* Su dung them thu vien cac ham toan hog */
vold mainf()
{
(loat r, cv, dt; /* Khal bao 3 bien thuc */
clrscri):
/* Dua ra man hinh thong bao ve yeu cau nhap so lieu */
printf{("\n Ban kinh r = "};
/* HNhap mot gia tri thuc dua vaoc bien r */
scanf ("%£", &r);



/* Tinh chu vi va dien tich hinh tron,

dung ham M PI (PI) da dinh nghia trong math.h =/

¢v = 2 * M PI * r; dt. — M PI * r * r;

/* In ket qua */

printf{"\n Chu vi = %0.2f\n Dien tich = %0.2f", cv, dt);
gctech(); /* Tam dung may de xem ket qua */

§5. MOT SO QUY TAC CAN NHO KHI VIET CHUONG TRINH

Bay gitr chiing ta vira giai thich déi didu vé vi du trén, vira rit ra mot sb
¢ht y khi viét chuong trinh.

Quy tdc dédu tién ¢in nhé la: Moi cau 1énh ¢6 thé viét wén mot hay nhidu
dong nhung phai duoe két thie bing diu ; (ddu chim phay).

Nhin vao vi du 2 cua §4 ta thiy:

- Cau lénh printf duoe viét trén 2 dong,

- Hai cdu lénh gan dé tinh cv va dt duoc viét trén mot dong.

Mét diém can luu ¥ & day 1a cach viét mot hing xdu ky ny, day ky ty dat
trong cip diu ... " (ddu nhay kép) trén nhiéu dong. D& bdo cho Turbo C
biét mot chudi ky tu van con tiép tuc ¢ dong dudi, ta dat thém diu \ trude
khi xudng dong. Vi du:

printf{"\n TURBO C HAN HANH \

\n LAM QUEN VOT BAN");

Nhiing diéu néi trén nim trong mét nguyén 1y tdng quat hon s& trinh bay
trong Phy luc I+ Quy tic sir dung ddu cach (space) pifia cac tr va quy tic
xubng dong khi viét chirong trinh.

Quy (dic thir 2 14 quy tic viét cac 10i chu thich. Céc 161 chi thich cén
duoc dat gitra cap diu /* ... */ va co thé duge viét:

Trén mot dong.

Trén nhiéu dong.

Trén phan con lai cia mot dong.

Nhimg 11 gidi thich khéng ¢ tac dung d6i voi si lam viée cia chuong
trinh trén mdy tinh. Ching chi ¢o tac dung dbi voi ngudi doc.

Quy tdc thir 3 12 quy tic st dung cac ham chudn, Trong chuong trinh
trén ¢6 dung ham chudn printf(}. 1Ham nay ¢o trong tép stdio.h (trong thu
muc cua C), vi viy & dau chuong trinh chn viét:

#include "stdio.h™



Ta cling chii ¥ riing: Cudi dong nay khéng ¢o ddu ; (diu cham phay) nhu
cudi mét cau 1¢nh (1énh #include trinh bay trong Chtrong 12).

Tom lai, trude khi s dung mdt ham ¢din bidt né nam wén ICp nao vi
phai ding todn tir #include dé gan tép do vao tép chuone tinh.

Ony tic thir 4 n6i vé ciu tric ctia mdt chuong trinh. Mgt chuong trinh
¢4 thé chi ¢4 mot ham chinh (ham main()) nhu cac vi du trén, hodic ¢d thé
thém vai ham khac. Diéu ndy s& duoce trinh bay chi tiét trong Chuong 6.

§6. KHAI BAO VA TOAN TU GAN

Van dé khai bao s& ndi ky trong Chuong 2. O ddy ching ta chi cin
biét vai didu so luge. Thir nhit 1a: Moi bidn trude khi su dung déu phad
khai bao dé xac dinh kidu cia no. Dé khai bdo cic bién nguyeén (kicu int)
ta diing tir khoa int. Pdi véi bién thue (kicu float) ta diing tir khoa float.

Viduy:

int &, b, c; /* Khal bao cac bién a, b, ¢ kidu inL */

float =, v, z; /* Khal bao cac bién %, y, 2 kidu float */

Sir khde nhau gitta bién kiéu int va bién kidu float 1a & chd: bién kicu int
ludn ludn nhan gid tri nguyén trong qua trinh tinh todn con bién kidu float ¢o
thé nhan ca cde gid tri khdng nguyén,

Cau 1&nh pan s€ ndi k§ trong Chuong 2. G day ta ¢d (he hidu toan tur gin
co dang:

bo- bt

Trong do b la mot bién, con bt 1a mdt bidu thite 104n hoe nio dé. Tac
dung cua cdu I¢nh nay la: Trudc tién tinh bidu thire bt va sau dé gdn gid tri
tinh duge cho bién b.

Vi du: Sau khi thye hién doan chuong trinh:

float x=;
x = 10.5;
X - 2 * x - 2.5;

bién x s¢ nhin pgiatr la 18.5.

Ta can cha ¥ phin bi¢t todn tr gdn voi khdn mém ditng thire trong todn hoc.

§7. DUA KET QUA LEN MAN HIiNH
Dé dua két qua ra man hinh ta dung cau 1énh:
printf(chuéi didu khién, btl, bt2, e btky;
(3 day btl, bi2,.... btk 1a cac biu thire ma gid trj cha ching cin duoe dua
ra man hinh. Chudi diéu khién bao gdm ba logi k¥ tur:

10



- Ky tur didu khién viée chuyén xudng diu dong tiép theo.

- Cac ky tu hién thi.

- Cdc ky tr dung dé md ta kiéu cach dua ra cla che bién. 1a s 201

chang 1a cac dac ta. Mdi bicu thitc cin phai ¢6 mét dic ta trong ng.
Bay pidr s& giai thich tng loal kv .

- Ky tu diéu khién vide chuyén dong 13 \n

- Cac ky tu khac \n va khac cie dic ta 1a ky tu hién thi va ching s&

duoce sao chép mdt cich nguyén xi ra man hinh,

- Bay gio ndi vé cac dic ta. Ddi véi bidu thic nguyén ¢o thé ding

dac ta:

8 fw)d

trong do fw 1a mot s nguyén xde dinh do réng téi thidu danh cho trdng

ra (sb vi tri t61 thidu trén man hinh danh cho mdt bién kiéu mnt).

O day va sau nay ta sur dung quy ude: Mot thanh phf’in dit trong cidp déu
[ ... ] (d4u ngodc vudng) 1a mdt thanh phin khéng bt bude. Nghia 1d no ¢6
th¢ vang mat hay ¢6 mit, Nhur vay fw 1a mot thanh phan khong bét bude.

Khi fw 16n hon do dai thye ¢ coa truong ra (sé ky tr cua sd nguyén. vi
du s6 -345 ¢6 do dai thue 18 14 4, s8 12467 o dd dai thue (& 14 5). thi mét sd
khoang tréng s¢ duge bd sung vao bén trai cho du fw vi tri.

Khi khong ¢é mit fw hoac khi fw nho hon hay bang dd dai thue & cta
truong ra, thi dd rong trén man hinh danh cho trudng ra s& bang d dai thuc
té cia nob.

P61 voi bidn thue ¢é thé dung dic ta:

2(fw]ll.ppl L

& day pp la dé chinh xdc. Noi mét cach cu thé hon: Trén man hinh sé
hi¢n 1én mot gid tri thue ¢6 pp chir sé sau ddu chim thip phan. Néu pp = 0.
bién thure dwoc dua ra nhu mot sé nguyén (khong ¢ diu chdm thap phén).
May s& ngam hiéu 12 pp bing 6 khi né ving miit (gia tri mic dinh coa pp la
6). fw la mdt sb nguyén xdc dinh dé rdng t51 thiéu trén man hinh danh cho
trudng ra.

Khi [w 1én hon dé dai thue té cta trudng ra thi mot s6 khodng tréng so
duoc bd sung vao bén trdi.

Khi fw vang mit hodc khi fw nhé hon hay bing dé dai thue té cua
trudmg ra thi dd rdng trén man hinh danh cho trudng ra s€ bang do dai
thue té cua nd.



Do dai thuc té cua mdt bién thuc bang: SO chir s6 cua phan nguyén

cong voi pp. cdong voi mot vi tri danh cho déu chdm thap phan (néu pp >
0), cong véi maot vi tri danh cho dau - (ddi voi s6 am). Vi du do dai thuc
té cua -23.46 bang:

8 néu pp = 4,
10 néu pp vang mat,
3 néu pp = 0.
T4t ca nhitng diéu néi trén duge minh hoa bang chuong trinh sau:
#include "stdio.h"™ /* (010701.C) */
#include "conio.h"
maini()
{
clrseed);
printf("123456789... (hang nay dung de danh so cot)\n");
printf ("%d \n", -456);
printf ("%d \n", 456);
printf ("$5d \n", 456);
printf ("%$5d \n", -456);
printf ("%8.0f \n", 45.71);
printf ("$£f \n", -45.63);
printf ("%$f \n", 45.63);
printf ("%$8.3f \n", -45.63);
printf ("%$8.3f \n", 45.6375);
printf (“%0.3f Nn”, ' ~45.63);
printf (*$0.3f \n", 45.63);
printf ("%$.2f \n", -0.345);
printf ("%.2f \n", 0.345);
getch{();
}

Khi chay chuong trinh thi nhian duoc két qua nhu sau:

133256?89... C(hang nay dung de danh so cot)
456 ;




Chu y: Sau khi doc nhimg diéu noi trén, mot ciu hoi duge dat ra 14 lam
thé nao dé dua ra cic ki ur: % " " A?

C4u tra o1 nhu sau:

- Khi ddu % dirng ngoai két chu dic ta thi né duge xem nhu ky tu
thong thuong, nghia 1a ban than né duoc dwa ra man hinh {may in
hodc dia).

- D&l voi cée kit khdc 1a dung thém diu \ dat trude né. Noi mét cich
cu thé hon:

+ Khi viét \' thi ddu ' duogc dua ra,
+ Khi viét \" thi ddu " duoc dua ra.
+ Khi viét \\ thi dAu \ duoc dua ra.
Tét ca cde quy tic trinh bay trong muc ndy s& duge minh hoa trén cac
chuong trinh cta §10.

§8. BUA KET QUA RA MAY IN

Céach thic dua két qua ra may in hoan toan tuong o nhw cach thire dua
ra man hinh. Sur khic nhau chi & mét vai ¢hi tiét nhé nhu sau:

- Dung l€nh fprintf thay cho 1énh printf,

- Pua thém tham sb stdprn vao trude chudi didu khién. Nhy vy dé

dwa két qua ra may in ta dung cau Iénh:

fprintf{stdprn, chudi didu khiédn, btl, bt2, ..., btk];

Tham sé stdprn chi ra ring: thiét bi dua ra la may in, chudi didu khién va
cic biéu thue btl, bt2, ... btk ¢ y nghia hoan toan tuong tw nhu da trinh
bay trong cdu lénh printf.

§9. VAO SO LIEU TLr BAN PHiMm

D& vao tir ban phim hai gia tri kidu int va ba gia tri kiéu float ¢ thé
diong cac cdu 1énh sau:

inL a, b; /* Khai bao 2 bién kidu int */

float c, d, e; /* Khai bic 3 bién kidu float */

scanf ("kd8defREYE", sa, &b, sc, &d, se};

D6i voi cau 1énh scanf ¢in chi y cac diém sau:

- Khéng dung tén bién nhu trong cfiu 1énh printf ma dung dia chi cta

bién. Phép toan:
&tén_bién

cho dia chi ctia bién.



- M&i bién (g v6i mdt dic ta. Nhu vy sb dic ta bing s bién,
- Dung dac ta %d ddi voi bién nguyén va %f déi vai bién thue, Mot
cach lGng quat cdu 1énh scanf ¢é dang:
scanf("t1t2. . . tk™, &bl, &bh2, ..., &bk):
Trong do: bl, b2. ... bk 1a cic bién (kiéu int va kidu float) con 1,12, ...
tk 13 cac déc ta tuwong ung.

Su hoat djng cia ciu 1¢nh scanf: Khi gip ciu I¢nh nay, méy s¢ dimg
dé doi thao tae vién vao sb lidu tir ban phim. Trong vi dy trén cin vio § gid
tei. trong do 2 gid tr ddu 13 nguyén va 3 gia tri sau 1a thye. Cée gid i cin
duge phan cdch nhau bdi mt hodc vat khoang tring (¢ day khoang tring
duoc hidu 1a diu cach hoac ddu xudng dong ). Chang han dé vao 5 gia tri:
25, -137,45.3.23.4. -12.5, thao tac vién ¢co thé su dung mat lro'ng cac cach
bam phim sau:

Cdch 1 (2 pid tri nguyén trén mot dong, 3 gia tri thue trén dong tiép theo)

25 -137

453 234 -125

Cach 2 {(mdi gia tri rén mot dong)

25

-137

453

234

-12.5

Ceaehr 3 (dat ca 5 gia tri trén mot dong)

25 <137 453 234 -125

Cing ¢6 thé st dung céce cach thao tac khae nhu hai 6 nguyén dit rén
mot dong, 3 s6 thue wén 3 dong, ... Khi d6 hiu qua cia ciu 1énh scanf la:
pan gia tri 25 cho a, -137 cho b, 453 cho ¢, 23.4 chod va -12.5 cho .

Mot diém cdn diic bidt chi v ¢ day la: Néu trong ciu 1énh printl ta ¢6 the
ding 1én bién holic biéu thae, thi trong cau 1énh scanf ta phai ding dia chi
clia bién.

§10. MOT VAI CHUONG TRINH BPON GIAN
Nhdr cac ham printf, scanf va fprintf ta ¢o thé 1ap duoc vhitng chuong
trinh don gian nhung hoan chinh. Muc nay xét 2 chuong trinh minh hoa vige

sur dung cac ham noi trén.
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Chuong trinh 1:

/* Chuong Lrinh Linh x luy thua y (011001.C) */

Finclude "stdio h"

finclude "conjio.h®

finclude "math.h"

main [

{
double x, vy, z; /* Khai bao 3 bien kieu double */
clrscri();
printf ("\n Vao x va y: "i;
scanf ("SLE%11", ax, &y): /* Vao x, y tu ban phim %/
z = pow(x, yl; /* Tinh % luy thus y va gan cho » */
/* Tin kel qua tren 3 dang */
printf{"\n x = %0.21f\n y = %0.21f\n » - 0.2V, %, v, #);
gatch{};

1

Chuong trinh 2:

/* Chuong trinh minh hoa cac kha nang dua ra {(011002.Cy) */

tinclude "stdio.h™

main{)

{
inL a, ¢, t; flaat b, d;
a = 123; ¢ = -4685; © - 12;
b = -45.8%h; d = 123.,425;

clrsar{};
priontf{"\n \'Chuc cac ban may man\'\n"};
print{{"\n \"Chuc cac ban may maniy""};
printf{"\n\n \\Chuc cac ban may mani\\\n");
print{{"\n \"Tong san luong hang nam tang $24%\"", L);
/* GCilua cac 5o dua ra khong co kheoang cach */
printf{"\n\n %d%(%d%f", a, b, c, d);
/* Glua cae so dua ra co nhung khoang Lrong */
prinll{"\n\n $6d%8.2f%7d%8.21", a, b, c, d);
/* Clua cac so co dat them cae ky tu khac */
printf ("\nin a = %d, b - $0.2f, ¢ -~ %d, d - S.720",
a, b, ¢, d};
getehi{);

1

K&t qua thue hién chuong trinh:
'Chuc cac ban may man'

"Chuc cac ban may man”
WChue cac ban may man'

"lTong san luong hang nam tang 12%"

LA



123-45.855000-4685123.425000
123 -45.85 -4685 123.43
a=123,b=-45.85,¢c=-4685,d=123.43

§11. VAN HANH CHU'ONG TRINH TREN MAY

Phan viéc con lai sau khi di c6 chuong trinh 14 thyc hién chuong
trinh trén may tinh dé nhan két qua cudi cung. Pdy la phan viéc co6 tinh
chat tac nghiép it doi hoi suy nghi va sang tao hon so voi cong viée lap
trinh. Quéa trinh vdn hanh modt chuong trinh trén may tinh bao gdm cac
budc co ban sau:

- Tao tép chuong trinh géc dudi C (soan thao chuong trinh)

- Dich chuong trinh (tao tép chuong trinh thuc hién dudi EXE)

- Chay chuong trinh.

Gia str Turbo C da duoc cai dat trong thu muc C:\TC (Cach cai dit s¢
trinh bay trong Phu luc 4).

Ghi chii: O day chiing t6i ding Turbo C 2.0.

1. Tgo tép chwong trinh goc

Chay tap tin TC.exe s& nhan dugc menu chinh trén man hinh véi ndi
dung sau:

[ OF¥XYEdit  Run _ Compile  Project  Options _ Debug  Break/watch

Menu chinh gE‘)m cac menu: File, Edit, ... Ta cin sur dung menu File.
Mudn vay can bAm ddng thoi hai phim Alt va F. Khi d6 ta nhan dugc menu
File voi ndi dung sau:

File
Load F3
Bicki Alt-F3
New o
Save F2
WUrite to
Directory
Change dir
0S shell
Quit Alt—¥

Menu File gdm céc chirc ning: Load, Pick, ... Bdy gid ta cin ding chirc
nang New dé tao mot tép chuong trinh moi. Mubdn vay, ta dua con tro dén
hop sdng New va bim Enter. Ta cling c6 thé dat duge didu nay bing cach
bam phim N. Khi d6 chirc nang New dugc thyc hién va mdy sin sang nhén
céc dong chuong trinh dua vao. Ta s& sir dung ban phim dé nap chuong
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trinh (dua cdc dong Iénh 1én man hinh ). Khi nap sai ta ¢6 thé dich chuyén
con trd t6i cac vi tri (dong va cot) can thiét dé sira sai. Chuong trinh mic
ddu di dwa 1én man hinh nhung né vin chua dugc ghi 1én dia. Dé ghi
chuong trinh 1én dia dudi dang mot tép ta can s dung chirc ning Save
(phim tat F2). Mubn vdy, dau tién cin bAm ddng thoi hai phim Alt va F dé
tro vé menu File. Sau d6 bdm phim S (hodc dich chuyén con tré dén hop
sang Save va bdm phim Enter). Chirc nang Save lam viéc va trén man hinh
xuét hién hdp sang:

New Hame

Ta can thong bao cho may biét tén tép chuong trinh gbc ma ta dinh dat.
Gia str ta mudn t&p chuong trinh gc ¢6 tén 1a Vidul, khi dé ta lan luot gd
vao S chircai: V, I, D, U, 1, va 4n phim Enter. Chuong trinh s€ duoc ghi 1én
dia dudi dang mét tép cd tén:

VIDUL.C

Dén day qua trinh soan thao xem nhu hoan thanh.

Chi y: Ta c6 thé sira mot tép cli hodc tao mot tép mabi b%mg cach dung
chirc nang File-Load (chirc ning Load cta menu File). Khi hoi dén tén tép,
ta nap vao tén tép cén stra hay tén tép cén tao. Néu khong noi rd dudi, trinh
soan thao s& hiéu 1a dudi C.

2. Dich chwong trinh

bé dich chuong trinh ta ding menu Compile. Mudn vay ta dong thoi bam

cac phim Alt va C. Ta s& nhian dugc menu Compile véi cac chire nang sau:
omp1ile

Compile to OBJ G:NONAME.OBJ *
Make ERE file = C:NONAME.ERE
Link EXE file ' G

Build all

Primary C file:

“Get info

Ta can dung chirc nang Primary C file dé xac dinh tén tép chuong trinh
C can dich. Muén vdy ta bim phim P (hodc dua con tro dén hop sang
Primary C file va bdm Enter). Chirc niang Primary C file thuc hién va trén
man hinh xudt hién hop sang:
el B . C|

Primary File

Bay gid ta cdn thong bao cho may biét tén tép chuwong trinh can dich.
Chang han néu mudn dich chuong trinh VIDU1.C thi ta bam cac phim:
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VID U va Enter. Tidp d6 ta dung chire nang Make EXE file dé dich
chuong trinh gde va licn két véi cac ham thu vién nham tao ra (ép
chuong trinh thue hién (dudi EXE}. Mudn viy, ta bim phim M (hodc dua
con tro dén hdp sing Make EXE file va bim phim Lnter). Chuce ning
Make LEXE file hoat déng, may s& thue hién viée dich va lién két. Cac
1.61 (Errors) va Canh bdo (Warnings) néu ¢6 s& duge chi ra. Néu ¢o
Errors hodc Warnings thi ta ¢in trd lai buoc 1 dé sta chiia chuong trinh,
Trong truong hop trdi lai, ta nhin duge mot chuong trinh ding. nd duoc
ghi 1én dfa dudi dang mét tép co tén la:

VIDUL.EXLE

(goi la 1&p chuong trinh thuce hién). Bén diy qua trinh dich xem nhu
hoan thanh.

Ta ra khoi TC va trg vé hé théng bing cach:

- Ddu tién tr¢ vé menu File {(Al-F)

- Sau d6 bam phim Q (hodc dua con rd 16 hép sang Quit Alt-X va

ham linter).

Tom lai, sau khi thuc hig¢n 2 bude vira néu trén ta nhin duge ¢p chuong
trinh pde VIDUIL.C va 1ép chuong trinh thue hién 1a VIDULEXE, ¢a hai déu
duge dat trong thur myce CATC va may dang sin sang lam vide voi cic ép
trong thu muc nay.

3. Chay clurong frinh

Pé khoi dong mét t¢p chuong trinh thuc hién ta s dung én cua nd.
Ching han d¢ khéi dong chuong trinh VIDUL.EXE ta bim cdc phim: VI D
U 1 va Enter, khi d6 chuong trinh bat dau lam vide. Néu nap du cdce sd lidu
can thiét chuong trinh s¢ tinh todn va dua ra cac két qua cudi cing trén man
hinh {(may in hodc dia).

Chut v:

- Cothé chay mot chuong trinh (sau khi soan thao) trong madi trudmg

Turbo C (khéng can try vé hé théng) bang cach bim ddng thoi cdc
phim Ctrl -+ 19,

- Tu trong mdi trudmg C ¢6 thé 1ra vé hé thdng theo 2 cach:

+ Cach 1) Dung chite ndng ile > Quit, Khi d6 sé& ra khoi C va oo
v& hé théng.

~ Cdach 2: Dung chuc nang File-OS Shell. Khi d6 chi tam thoi ra
khoi C. (Mudn trér lai C ta bAm cac phim EXIT va Enter.)



BAI TAP CHU’ONG 1

Bai 1: Thyue hidn cac chuong trinh viét trong cac muc §4 va §10 trén
may. Db chiéu két qua néu trong sach voi két qua nhan duoe.

Bai 2: Viét chwong trinh in 1én man hinh 2 dong chit:

Hello, World!

Turbe € 2.0

Bai 3: Lip chuong trinh tinh tich cua 4 s6 thure du‘gq nap t ban phim.
sau d6 thue hién chuong trinh trén may (ding diu * dé bicu thi phép nhin).

Bai 4: Cho biét luong ky hai cda ¢én bd tinh theo ¢dng thic:

blxn

k2 = — 1kl

trong dé bl 1a bac luong, n la s6 ngay cong trong thang, k1 12 cic khoan
tién da 1inh & ky mot. Lip chuong trinh nhép bl, n, Ikl tir ban phim, sau dé
tinh 1k2 theo ¢éng thac trén, Thue hién chuong trinh trén may véi cac 56 lidu
cu thé (ding diu / dé biéu thi phép chia).

HUONG DAN/BAI GIAI
Bai 2: (I fiedng deiny
- Cach mdt: Sir dung hai ham printf().
- Cach hai: St dung mdt ham printf() trong do6 ¢¢ s dung 'n.
Bai 3: (FHudng din)
- Khai bao 4 bién thue.
- Sirdung 2 ham printf(), scani().
Bati 4: (Bai giai)
main()/* (BT0104.C) */
{
float b1, 1kl, 1k2;
int n;
clrsgr(l;
prinLf{"\n Nhap bac luong va so ngay cong: "};
scanf ("%[3%d", &bl, &n};
printf (™\n Nhap so tien da linh ky 1: "};
scanf {"3f", &lkl};
1k2 = (bl * n) / 26 - 1lkl;

printf ("\n Luong ky 2 la: %.3f", lkZ);
getchi{);



@ voxe 2 BIEN, MANG VA BIEU THUC

§1. KIEU DU LIEU
Trong C sir dung cac kiéu dit lidu:

- Ky tu (char)

- S6 nguyén (int)

- S dau phéy dong do chinh xac don (float)

- S6 déu phdy dong do chinh xdc kép (double)
1.1 Kiéu char: Mot gid tri kiéu char chiém mét bye (8 bit) va biéu dién
duge mot ky tu thong qua bang ma ASCII (xem Phu luc 3). Vidu:

Ky tw | Ma ASCII
48
49
" 50
65
66
97
98

o e (T ]— o

C6 hai kiéu char: la signed char va unsigned char. Kiéu thir nhit biéu
dién mot sb nguyén tir -128 dénd 127, kiéu tht hai ¢6 gia tri tir 0 dém 255.
Bang dudi day cho kich ¢& va pham vi bi¢u dién cua gia tri kiéu char.
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Kicu Pham vi bi¢u dién | S6 ky ty | Kich thude

[signed| char 128 > 127 256 1 Byte

unsigned char (0 -> 255 256 1 Byte

Vi du sau minh hoa sur khic nhau gitta 2 kidu trén, Xét doan chuong trinh:
char chl;
unsigned char ch?;

chl = 200; ch2 - 200;

Khi d6 thye chit:

chl =-36

chl +56=0

ch2 + 56 =256

nhung chl va c¢h2 déu bidu didn cung maot ky tir ¢ mi 200,

Phin logi ky tu: C6 thé chia 256 ky tw thanh 3 nhém:

+ Nhém thir nhét 12 cac ky tu diéu khién ¢6 mi wr 0 dén 31, Chang han
ky tr ma 13 dung dé chuyén con tro vé dau dong, ky tr 10 chuyén con tré
xudng dong dudi (trén cung ¢dt). Cée ky tu nhom nay néi chung khéng hién
thi ra man hinh.

+ Nhom thir hai 14 cac kv e viin bian ¢6 mi tir 32 dén 126, Cac Ky tu nay
¢6 thé dua ra man hinh va may in.

+ Nhom thir ba la cac ky trr dd hoa cé mia sé tir 127 dén 255. Céc k¥
ndy co thé dua ra man hinh nhung khong in duge (bang cac 1énh DOS).

1.2. Kiéu nguyén: Trong C cho phép sit dung: s& nguyén (int), sb nguyén
dai (long) va s nguyén khong diu (unsigned). Kich ¢& va pham vi biéu
dién cia chiing duoc ¢hi ra trong bang dudi diy:

Kiéu Pham vi bicu dién Kich thu'()';:__
] int -32768 > 32767 2 Byte
i unsigned int 0> 65535 2Byle |
long [int] 2147483648 > 2147483647 | 4 Byie
| unsigned long [int] 0> 4294967295 4 Byte

Nhin xét: Cdc kiéu ky t cling ¢6 thé xem 14 mét dang ctia kidu nguyén.

1.3. Kiéu diu phiy dgng: Trong C cho phép st dung 3 loai gia tri ddu
phiy dong 1a float. double va long double. Kich ¢& va pham vi bi¢u din cua
chung duoe chi ra trong bang dudi day:



KI(:U Pham vi hlEudlfn 86 chir sb co ng"hi‘a Kich thudée Il

float 3.4E-38 > 3.41:+38 7.8 4Byle

double | 1.7E-308 -> 1.71:+308 C15-16 8 Byte |
long double | 3.4E-4932 -> 1.1E4932 17-18 10 Byte

Giai thich: May ¢é thé lwu trir dirge sb kidu float ¢6 gid tri tuyét déi tir
3.4E-38 dén 3.4¢+38. SO ¢6 gia tri tuydt ddi nho hon 3.4E-38 duoge xem
bang 0. Pham vi bicu dién clia s6 double duge hiéu theo nghia tuong w.

§2. HANG (CONSTANT)

Hing la cac dai lwong ma gid tri cua no khong thay d6i trong qua trinh
tinh toan. Dudi day trinh bay cac loai hiang duiroc sir dung trong C.

2.1. Hang dau phay dong (float va double) duoc viét theo 2 cach:

Cdch 1 (dang thdp phdn): S& gbm phan npuyén, ddu chim thap phin va
phén phan. Vi du:

21435 -4563.48 234.0

Chii y: Phan nguyén hay phin phin co thé ving mit nhung ddu chim
khong thé thi¢u, vi du cho phép viét:

34 15.

Cdach 2 (dang khoa hoc hay dang mii): S& duge tach thanh 2 phin la
dinh tri va phan bac. Phén dinh tri la mét sd nguyén hodc so thue dang thap
phin, phin bic 1a mdt s6 nguyén. Hai phén nay cach nhau boi ky tir e hofic E.
Vidu:

123 456E-4 (bi¢u dién gia tri 0.0123456)

0.12E3 (biéu didn gia tri 120.0)

-49.5¢-2 (bidu didn gid tri -0.495)

1E8 (bidu dién gia tri 100000000.0)
2.2. Hang int 13 sé nguyén cé gia i trong khoang tir -32768 dén 32767.
Vi du:

-45 4007 635

Chi y phin bidt 125 va 125.0. S6 125 1a hiing nguyén con 125.0 13 hiing
thirc (ddu phay dong).
2.3. Hang long duoc viét theo cach:

-48931. hodc -48931

3]
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(thém L hodc 1 vao dudi). Mot sb nguycn vuol ra ngodl micén xdc dinh
cua int ciing duge xem la hing long. Vi du:

4563946L va 4563946

14 hai hang long ¢6 cing gia tri.
2.4, Hang int hé 8 duoc viét theo cach:

Ocle2e3...

& day ci 1a mot s& nguyén trong khoang tir ¢ dén 7. 11ing nguyén hé 8
fudn ludn nhin gia tri duong. Vi du:

0345

[& mdt hiing nguyén hé 8. Gia tri cuia nd trong hé 10 la:

3FRERE+4*¥B8+5=229
2.5. Hang nguyén hé 16: Trong h¢ nay st dung 16 ky wr: O, 1, 2, 3, 4, 5,
6.7.8.9, 10, 11, 12,13, 14, 15. D& tranh nham lin gitia chiv $6 11 va hai 56
1 nguot ta dang qui wde sau:

Céch viét | Y ﬁgllizl
a hodc A 10
bhoaeB | 11
¢ hodc C 12
d hodc D 13
e hodc lL 14
| fhoncF | 15|

Hing s6 hé 16 ¢6 dang:

Oxcle2e3... hodc 0Xcele2e3...

trong d6 ci 1a mdt chir sd hé 16. Vi du:

Oxa9. 0Xa9, 0xA9, OXAY

Ia 4 hing $6 hé 16 nhw nhau. Gid tri cua chung trong hé 10 la:

10* 16 +9 =169
2.6. Hang ky tw 1a mét ky tr riéng biét duoc viét trong 2 ddu nhay don, vi
du 'a". Gia tr] cua 'a’ chinh 1a ma ASCII cia chit a. Nhuw vay gid tri cia a' 13
97 (xem bang ma ASCII). Hing ky tu c¢6 thé tham gia vao cac phép todn
nhu moi s6 nguyén khéce. Vi du:

9'-'0'=57-48=9

Iang ky wrcon co thé duoc viét theo cach:

L2
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“cle2ed

trong dé c¢le2e3 1a mdt sé hé 8 ma gid tri cua nd bing md ASCI cua ky
e ¢dn bicu didn. Vi du. chit a ¢ ma hé 10 1a 97 ddi ra hé 8 1a 0141. Viy
hang ky ti 'a' ¢o thé viét dudi dang \141'. Di voi mdt vai hing ky tur diic
biét ta can sir dung cach viét sau (thém déu V)

Cich viét Ky ty
o :
o "
W y
"n' \n (chuyén dong)
"0 0 (null)
\t' tab
“\b' backspace
\r' CR (vé& diu dong)
\f LF (sang trang

Chua y:

+ Cin phén biét cac hing ky tyr '0' va "\0'. Hing '0" ting véi chir s6 0 co
ma 48, con hang "\0' tng vdi ki tr V0 (thudng goi 1a ky tu null) ¢6 mi 0.

t llfmg ky ty thue sy 12 mot sd nguyén, vi viy ¢o thé dung cac sé
nguyén h¢ 10 dé biéu dién ky tyr. Vi du:

- Lénh printf("%c%c", 65, 66); s& in ra AB.

- Lénh printf("%c%c%c", 7, 7, 7} phat ra 3 tiéng cl’iuf)ng.

2.7. Hang xau ky tw la mdt day ky tur bt ky dat trong hai ddu nhay kép. Vi
du:

"Ha noi"

"Hai phong”

" /% XAu rong */

xau ky tu dugce luu trit trong may dudi dang mdt mang co cac phﬁn trla
cac ky ty riéng biét. Trinh bién dich tw déng thém ky tir xo4 \0 vao cudi mdi
xdu (ky twr \0 duoe xem la dau hiéu két thue cta mat xiu ky tur).

Cha y: Can phén biét ‘a' va "a", ‘2’ la hing ky tw duoe luw triv trong maot
byte, con "a" 1a hing xdu ky tw dwge hwu tri trong mdt mang hai phén tr:
phan (i thit nhit chira ma chir a con phan tir th hai chia \0.
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2.8. Tén hang. Hiéu qua cua toan tu:

#define MaX 1000

Ia: T4t ca cae tén MAX trong chuong trinh xuit hién sau toan nay déu
duge thay bang 1000. Vi vy ta thudmg goi MAX la tén hing (hay macro).
no bicu didn sd 1000. Mt vi du khéc. toan ta:

fdefine Pi 3.141593

dat tén cho hing float 3.141593 1a Pi.
2.9. Vai &ng dung cia cac hang ky tw: Cic hing kiéu int, long. float.
double thudng dung trong tinh todn, ¢con cdc hing ky tw va hing xau ky tu
thudng ding trong in in (dua ra cac dong thong tin viin ban. 1o giai thich.
chi dan, o)

Chuong trinh duwdi day minh hoa céch viét cac hing va céch dua ching
ra man hinh (may in hodc dia).
/* Chuong trinh minh hoa cach dung cac hang (020201.C) */
ftinclude "stdico.h"
main {)
{
clrscr{};
printf ("\n Hang dau phay dong: %10.2f %10.2f %10.2f %10.2f",
14689.2e-4, -0.1256666e3, 23468e-2,1ed);
printf{"\n\n Hang nguyen: %101d $%101ld $61ld %6d %6d4"
, 456398461, 4563894¢, 35L,35, -123};
printf ("\n\n Hang nguycn he 8 va he 16:\
%7d %7%d %¥d %7d %7d", 0345, 0xa%, 0xa9, 0xa%, 0Xag9):
/* In hang ky tu dung dac ta: %([fw]c */
printf("%c %c %6c %6c t6c %6C %6017,
Amt, AR, tat, ANI4LT, TR, AT RNy
/* In hang xau ky tu dung dac ta: %{fw |5 %/
printf ("\n\n %10c%s”,' ', " Chuc may man!"};
getchi};

§3. KIEU enum

3.1.Cau l1énh enum ¢6 thé viét theo 4 dang sau:

cnum tk (pll, pt2, ... } thl, (b2, ...;
enum tk {ptl, pt2, ... };

enum {ptl, pt2, ... } tbhl, th2, ...;
enum {ptl, pt2, ... }:

Trong do:
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tk 14 tén kiéu enum (mét kiéu dit licu mai),
ptl. pt2, ... 12 tén cac phan tu.
b1, th2, ... 12 tén bién kidu enum.

3.2. Tac dung:

+ Cau énh thtr nhét ¢6 cde chire nang sau:

a. Dinh nghia cac macro (nhu kiéu #define) ptl, pt2. ... voi cic gid tri
nguyén lién tiép tinh tir 0. Néi cu thé hon: ptl = 0. pt2 = 1. ... Chirc ning
nay twong duong cac ciu lénh #deline sau:

fdefine ptl 0O

#define pt? 1

b. Dinh nghia kiéu enum ¢6 tén I3 tk. Sau ndy ¢6 thé dung cum tir enum
tk dé khai bdo cac bién enum theo miu:
cnum tk x, y, z;
c. Khai bio cdc bién kiéu enum ¢ &n lath1. th2. ...
1 Cau 1énh thir hat ¢é cac chiuea vab.
+ Cdu 1énh thua ba ¢ ¢de chirc a va ¢.
+ Cau 1énh thir tu chi ¢ chic a.
3.3. Bién kiéu enum. Bién kiéu enum thyc chat 1a bién nguyén. no duoe
cﬁp phat 2 byte bd nhd va nd ¢o thé nhin mot g1 1 nguydn bat ky. Muc
dich chinh ctia cnum 12 tao ra cdc macro, cac kiu va cdc bién goi nha. Vi
du dé lam vite véi cac ngay trong tudn ta ¢d thé ding kiéu week day va
bién day nhur sau:
enum week day {SUNDAY, MONDAY, TUESDAY, WEDSDAY,
THURSDAY, FRIDAY, SATURDAY} day;
3.4. Vi du: chuong trinh sau minh hoa cdc [énh ¢ thé diing voi cac kiéu.
cac macro va cde bién 1o boi enum.
finclude <stdio.h> /* {020301.C) */
#include <conioc.h>
main ()
{
enum {70, TL1, T2};
enum day {en, t2, t3, L4, LS, t6, t¥} nl;
cnum day n2;
int i, § = 2000, k - T2;
clrscr ()

1=t}
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nl = -1000;

nz = ji

printf{"\n nl = %d n2 = %d i = %d”, nl, n2, i);
printf{(™\n k = %d T1 = %d”, k, T1);:

getchi);

§4. BIEN (VARIABLE)

4.1. Khai hao
Moi bién cin phai khai bde trude khi sir dung. Viée khai bao bién duge
thue hién theo mau sau:
type tén bién;
Vi du:

main ()

{

}

int a, b, ¢; /* Khai bioc 3 bién kidu int */

long ad, bd, cd;/* Khai bao 3 bién kidu long */

unsigned au, bu, cu; /* Khai bao 3 bién kiédu unsignoed */
char beta, alfa:; /* Khai bdo 2 bién kidu char */

floal x, vyi /* Khai bagc 2 bién kidu float */

double xd, yd; /* Khai bac 2 bién kidu double */

Bic¢n kicu int chi nhin dwugce cac gia tri kiéu int. Cac bién khic cling ¢6 ¥
nghia twong tu, chang han bién kicu char chi chira duge mét ky tu, Pé luu
trit mot xau ki tir can sir dung mdt mang kiéu char,

4.2. Vi tri cua cac khai bao: Cidc khai bde can dit ngay sau dau { diu tién
cua than ham va can dung trude moi cdu 1énh khae, Nhu vy, sau mdt cdu

lénh gan chang han thi khong duge khai bao nira. Sau diy la mdt vi du sai

vé vi tri cua khai bao:

main ()

{

int a, b, c;
a = 35;

int d; /* vi tri cua khai bao sai */
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4.3. Viéc khéi dau cho cac bién: Néu trong khai bdo, ngay sau tén bién
ta dat diu = va mdt 214 tri nao do thi ddy chinh la cach vira khat bao via
khoi dau cho mét bidn. Vi du:

int a, b - 20, o, 4 — 40;

float e — -35.1, x = 23.0, y, z, t = 36.1;

Tat nhién diéu nay co thé dat dwoc nho toan tir gan va vé thuc 1é hai
ciach nay la tuong dwong. Viy dé dat duoc y dinh nhu vi du trén ta ¢d thé
dung cac céu Iénh:

int a, b, o, d;

float ¢, x, v, 2, t;
b - 20; d - 40; e — —-35.1; = — 23.0; t = 36.1;

4.4. L4y dia chi cua bién. M&i bién duge cfip phat mdt vang nhé gdm
mot s6 byte lién tiép. $6 hiéu cua byte diu chinh la dia chi cua bién. Dia
chi bién dung trong mét sé ham nhu ham scanf. Dé nhan dia chi bién ta
diang phép toan:

&tén bién

§5. MANG (ARRAY)

5.1. Khai niém vé mang, cach khai bao

M&i bién chi ¢6 thé chia mdt gia tri. Dé chia mét diy s& hay mot bang
s6 ta ¢6 thé dung nhiéu bién nhung cach nay khéng tién loi. Viée st dung
méng 1a cach tt hon nhidu trong nhimg truomg hop nhu viy.

Mang cé thé hiéu {a mot tdp hop nhiu phin tir ¢6 cling mét kiéu gia tri
vii ¢4 chung mdt tén. M&i phin tr mang ¢6 vai trd nhu mdt bién va chim
duoc mdt gid tri. Cé bao nhiu kiéu bién thi ciing ¢é biy nhiu kidu ming.
Mang cdn duge khai bdo dé dinh r6:

- kiéu mang (int, [loat double. ... )

- t€n mang,

- sb chiéu va kich thude mdi chicu,

Khai niégm vé& kidu mang va tén mang ciing gibng nhu khai niém
kiéu bién va tén bién. didu nay di noi ¢ cac mue trén. Ta s& giai thich
khai niém s6 chidu va kich thude mdi chié¢u thong qua cae vi du sau.
Cdc khal bao:

int a[i0], bl4][2]1;

float x[5]. y{3]1[3]:

s& xac dinh 4 ming: a, b, x va y. Y nghia ctia ching nhu sau:

- P61 véi mang thir nhat thi kiéu 14 int, téu Ja a, so6 chicu la mdt, kich



thuée bang 10. Mang c6 10 phin tr duoc danh sé nhu sau: al[0], a[1],
a[2]. ..., a[9]. Mdi phén tir a[i] thra duge mdt gia tri kidu int va méang a c6
thé hlcu dién duge mot diy 10 sb nguyén.

- Pbi véi mang thir hai thi kidu 13 int, tén 14 b sé chidu 1a hai, kich thudc
ctia cc chidu 14 4 va 2. Mang c6 8 phan tr, ching duoc danh sé va duoe sip
xép nhu sau:

b[0] [0} b[0O

b[1)[0] b1
b[2][0] b2 [
bl3]10] b3 [1]

Moi phan tir b[i]]j] chita dirge mdt gia tri kiéu int, va mang b ¢é thé bidu
dién duge mot bang sb nguyén 4 dong, 2 ¢dt.

[1]

]
]

- Dbi voi mang thir ba thi kidu 1a float. tén 1a x. sé chiéu 1a mét, kich
thuge bang 5. Mang c6 5 phan 1ir duge danh sé nhu sau:

x[0], xI11, ={2], x=([3], x[4]

M3i phin tir x[i] chua duoce mdt gia tri kiéu float, va mang x ¢6 thé bidu
dién duoc mot diy S sb thue,

- Déi v&i mang thir 4 thi kidu la float, tén 1a v, s6 chidu a 2. kich thudc
cua cac chiéu 4 3. Mang ¢6 9 phén tir, chiing dvoc danh sé va duoe sdp xép
nhu sau:

y[01[0] yI01[1] yI0][2]
y[1][0] vIii][1)} yill(2]
y(2]10] y[l2]11] y[2]12]

Mai phén tir y[i][j] chia duge mot gia tri kiéu float, va mang y ¢é thé
biéu dién duoc mot bang sb thue 3 dong, 3 cot.

Chu y:

- Céc phan (i clia mang duoc cAp phat cac khoang nha lién tiép nhau
trong b nhé. Néi cach khdce, cac phan tir méng ¢6 dia chi lién tiép nhau.

- Trong bd nhd, cac phin tir clia méang hai chidu duoc sip xép theo hang,
5.2. Chi sé mang

Mot phi“m tr cy thé cua mang duoc xac dinh nho cic chi s6 clia né.
Chi s6 ciia mang phdi ¢ gia trj int khéng vuot qua kich thuée cta chiéu
twong tng. S6 chi sé phai bing sé chidu cua mang.

Gia sit a, b, x, y d& duoc khai bdo nhu trén va gia sir i, j 1a cdc bién
nguyén trong d61=2,)=1.

Khi dé:



ali +i-1} la al2]

blj + 1}[2 - 1] la b{3]10]

x[j/1] la X[ 0]

ylii(i] , la y[2][1]

Cac cach viét sau la sai:

y[i] vi ¥ 1d mang hai chiu, can hai chi s6

bli}(j][1] vi b 12 mang hai chiéu, chi cdin hai chi sb

Chii y v& chi sb:

+ Biéu thuc ding 1am chi sb ¢o thé thuc,

Khi d6 phan nguyén cha biéu thiic thye s& 12 chi sb mang.

Vidu: ‘

alz.4] = al?]

all.9) = alll

+ Khi chi s& vuot ra ngoai kich thude mang, may vdn khong bio 181,
nhung s2 truy nhip dén mét ving nhd bén ngoal mang va co thé lam réi
loan chuong trinh.
5.3. LAy dia chi phan tl» mang

Dudi ddy khi ndi mang ta hidu 13 mang mét chiéu. Mang cé tr hai
chidu trér 1én ta néi méing kém s chiéu {(vi du mang hai chidu, ...). Co mot
vai han ché 1rén cde mang nhiéu chiéu. Ching han c6 thé iy dia chi phén
tir mang mdt chidu, nhung néi chung khoéng cho phép liy dia chi phdn tix
mang nhidu chiéu.

Nhu vy may sé& chap nhéan phép tinh:

salil

nlumg khdng chip nhin phép tinh:

&y (11131
5.4, bja chi dau cia mang

Mot cha vy quan trong 1a: Tén mang bidu thi dia chi ddu cia mang.

Nhu vay ta co:

a = &all]

Nhiéu vi du v& mang cé thé tim thiy trong Clurong 3.

§6. DINH NGHIA KIEU BANG typedef
6.1. Cong dung: Tir khoa typedef dung dé dit tén cho mdt kitu dir ligu.
Tén kicéu s& ding dé khai bdo dit li¢u sau nay. Nén chon mét tén vira ngan

gon vira goi nhd.
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6.2. Cach viét: it wr khod typede! vao trude mat khai bao thong thuong.
khi do tén dit lidu (bién, mang. cdu trice, ...) tré thanh tén kicu,

Vi du ciu lénh:

typedef int ng:

s& dit tén kiéu int 1a ng. Sau do co thé dung ng (cling nhu int) dé khai
bio ciac bién, mang nguyén nhur saw:

ng x ., y, allo0], b[20]1[30];

Tuwong tu cac ciu 1énh:

typedel float mb50|5H04;

typedet int m 20 3012071[30]);

typodel enum ;TIT T2, T3} T

s3:

+ Dat tén kiéu mang thuc mdt chiéu 50 phin tur Ja mt50.

+ D3t 1én kiéu mang nguyén 2 chiéu kich ¢& 20x30 1a m 20 30

+ Dit tén kicu enum ¢6 3 phdn tr {11, T2, T3} 1a T.

Sau nay ta ¢é thé ding cac khai béo:

mt50 x, vy; /* Cac mang thuc mdt chidu 50 phin to */

m_20 30 a, b; /* Céc mang nguyén 2 chiéu kich c¢d 20x30 */

T t; /* £ 14 bién enum */

Tom lai: Chi cin thém tir khoa typedef vao mot khai bao ta s€ nhin
duge mot tén kiéu dir lidu va ta c6 thé ding tén niy dé khai bdo cac bién,
mang, cdu tric, ...

§7. KHO! LENH
7.1. Binh nghia: Khi Iénh 1a mdt diy cde cau 1énh duoc bao boi cip diu
P L Vidu
i
a = 2; b = 3;
printf ("\n $6d%ed", a, b);
'
7.2. Mot cha y quan trong khi viét chwong trinh 1a:
Turbo C xem moét khéi I¢nh eling nhu mét ciu 1énh riéng 1€, Noi
cach khée chd nao viét dwoe mot cau 1énh thi & d6 cling ¢o quyén dit
mot khébi 1énh.

7.3. Khai bao & dau khéi Iénh

Cidc khai bao bién, mang ching nhitng ¢6 thé dit & diu cua mot ham ma
con ¢o6 thé viét & dau khét 1énh, vi dy;



int a, b, c[50);
fleat %, vy, z, L[20}[30]
a=Db=3; /* Gan 3 cho a va b/
x - 5.7; vy =a * x;
v b * ®;
printf ("\n y — %8.2f\n z — %B.21", vy, 2};
}
7.4. Sw 16ng nhau ciia cac khai 1énh
Bén trong mdt khoi 18nh lai ¢6 thé viét cac khoi 1énh khac. Su 16ng nhau
theo cach nhu vay 1 khong han ché, Ta thiy mét dicu tha vi la: Than ham
cting 12 mot khoi 1énh. Do 1a khoi 1énh cuce dai theo nghia né chita nhiéu
khai 1énh khace bén trong v khdng khéi 1énh nao chira no.

7.5. Pham vi hoat ddng ctia cac bién va mang

Mot diém cén nhé k¥ 1a: néu ta quan niém céc bién va cdc mang khai
bao trong mdt khoi 1énh s& 16n tai sudt thoi gian lam vige ctia chuong trinh
va duoc sir dung trong todn bd chuong trinh, thi cich hiéu nhw vay la khéng
ding. Thuc chét cua vdn dé nhu saw:

Khi may bit dau lam viée voi mdt khéi lénh thi cac bién va cic mang
khai bao bén trong ndé méi duoce hinh thanh va duge cip phat bd nho. Cac
bién nay chi tdn tai trong thoi gian may lam viée bén trong khbi 1énh va
ching s& lap e bién mét ngay sau khi may ra khéi khdi 1énh. Tir nguyén 1y
nay c6 thé rit ra nhitng két ludn quan trong sau:

- Gid tri ctia mdt bién hay mdt mang khai bdo bén trong mot khéi 1énh
khong thé dua ra dé st dung & bit ky chd nio bén ngoai khéi [énh do.

- (J bt k¥ chd ndo bén ngoai mdt khéi 1énh ta khong thé can thiép dén
cac bién va ciac mang duge khai bao bén trong khéi Iénh.

- Néu bén trong mot khéi ta dung mét bién (hay mét mang) ¢6 tén la g,
thi diéu nay khong lam thay ddi gia tri clia mot bién khac ciing ¢6 tén la a
(néu co) duoce dtmg, o ddu do bén ngoal khéi 1énh nay.

- Tuy nhién néu mdt bién da duge khal bao & ngodi mot khoi lénh va
khong trung tén vol cac bién khai bao bén trong khdi 1¢nh nay thi bién do
cling ¢ thé sir dung cd bén trong ciing nhu bén ngoai khéi I¢nh.

7.6. V& cac khdi lénh 1éng nhau
Gia sir cing mot tén bién hay tén mang lai duge khai bao & ¢a hai khdi
1énh 16ng nhau theo cdch:
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int a;

int a;

}

Khi d6 1am thé nao dé phan biét dugc bién a trong va bién a ngoai. Vé
thue chéit & ddy ta c¢6 hai dai lvgng khac nhau nhung c¢6 chung mot tén 13 a.
Mady s& cap phat hai khoang nhé khac nhau cho hai bién nay, pham vi hoat
dong va thoi gian ton tai ciia ching cling khac nhau. Bién a trong ¢6 pham
vi hoat dong tai cac cau 1énh cua khéi Iénh trong va n6 chi ton tai trong
thoi gian may lam viéc véi khéi 1énh nay. Con pham vi hoat dong cta bién
a ngoai bao gdm céac cau 1énh bén trong khdi l1énh ngoai nhung khong
thuc khéi 1énh trong. Ta ciing luu y la: su thay doi gid tri cia bién a ngoai
khong c6 anh huéng gi toi bién a trong va nguoc lai. Vi du xét doan
chuong trinh:

{

int a =5, b = 2;
{
int a = 4;
b =a + b;
printf ("\n a = $3d b = %3d", a, b);
}
printf("\n a = $3d b = %3d", a, b);

}

Trong chwong trinh trén ¢6 str dung hai cdu 1énh printf hoan toan gidng
nhau vé mit hinh thtc, nhung thue chét chiing s& cho cac két qua khac nhau.
Bién a ¢ cau 1énh printf thir nhét c6 gia tri bing 4 (bién a trong), con biéna &
cdu lénh printf thir hai ¢6 gia tri 1a 5 (bién a ngoai). Bién b ¢6 ciing mot y
nghia nhu nhau trong ca hai cau Iénh, n6 cé gia tri bf‘mg 6. Vé mit hinh thire
thi chuong trinh trén cé hai bién la a va b. Nhung thuc chét ton tai ba bién
khac nhau: a ngoai, a trong va b.

Nhu vay doan chuong trinh trén sé cho hién trén man hinh hai dong
nhu sau:



a=4 b==6
a=3 b=26
Chuong trinh dudi day minh hoa cac qui tic vira néu trén,
/* Chuong trinh minh hoa pham vi hoat dong cua
cac blen trong va ngoai khoi lenh (Q20401.cy */
#include "stdio.h”
malin ()
{
int a, b =~ 20;
int o, d = 40;
float e = -35,11;
tloat » ~ 23, y, 2, £ = 36.1;
clrsor();
a = c = 1Q;
¥ = % a4+ b+ c+ d;
{
float vy, =z;
Y = 2 = e + x + t;
printf("\n y trong = %30.2f\n = Lrong = %0.2f", vy, u2};
}
printf{"\n\n y ngoai = %0,.2f\n ngoai = 30.2f", vy, uz);
getch(};
}
Két qua thye hi¢n churong trinh;
y trong = 24,00
ztrong = 24.00
y ngoai = 80.00
z ngoat = 80.00

§8. VAI NET VE HAM VA CHU'ONG TRiNH

Cau tric chuong trinh va ham 1a mét trong cic vin dé quan trong cua C,
s€ duge ban dén mét cach ti mi trong Chirong 6. O day chung ta chi dua ra
mét b qui tic chung.

+ Ham 1a mét don vi déc ldp cua chuong trinh. Tinh dédc 1ap ciia ham thé
hi¢n trén hai diém:

- Khéng cho phép xdy dung ham bén trong mat ham khac.

- M&i ham ¢é cac bién, mang, ... riéng ciia minh va ching chi duoe sie
dung ndi bd bén trong ham. Néi cach khae ham [a don vi ¢o tinh chdt

khép kin.,
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+ M@t chuong trinh bao gdm mdt hodc nhiéu ham, Ham main() 1a thanh
phan bt bude cua chuong trinh. Chwong trinh bit dau thue hién tir ciu lénh
ddu tién ctia ham main{) va két thac khi gip ddu } cudi cing cita ham nay.
Khi ¢huong trinh lam viée, may ¢6 thé di tir ham nay sang ham khac.

+ Chuong trinh C duge td chite theo mau:
ham 1

ham 2

ham m

Bén ngoai cac ham (& vi tri ...} ¢6 1hé dat: toan tor #include, toan tu
#define, dinh nghia kiéu dir liéu bing typedef, khai béo bién ngodi, mang
ngodi. bién tinh ngoai va mang tinh ngoai.

+ Vide truyén dir lidu va két qua tir him nay sang ham khic duge thuc
hién thco mdt trong hai cach:

- Sir dung déi ciia ham.

- Sir dung bién ngoai, mang ngoai, bién tinh ngoai va mang tinh ngodi.
s 24 g ng g g

§9. BIEN, MANG TU DONG
9.1. Dinh nghia. Cic bién (mang) khai bao bén trong than ctia mét ham (ké
ca ham main) goi 1a bién (méng) ty ddng hay cuc bd.

Cac dbi ctia ham cing duge xem 1a bién ty dong.

Do than ham cfing 1a mdt khéi 1énh, nén tir nhitng qui dinh chung vé
khéi 1énh da néi trong §7. ¢4 thé rit ra nhitng didu sau:

+ Pham vi hoat ddng: Cic bién (mang) ty dong chi ¢6 tac dung bén
trong than ¢ua ham ma tai dé ching duge khai bao.

+ Thoi gian tdn tai: Cic bién (mang) tu dong clia mot ham sé ton tai
(duge cdp phat bd nhé) trong khodng thoi gian tir khi may bt diu lam vice
v&i ham dén khi may ra khoi ham.

+ Nhin xét:

Do chuong trinh bit ddu lam viée tir cdu 1énh ddu tién ciia him main(}
va khi mdy ra khéi ham main() thi chuong trinh k&t thuc. nén cac bién.
mang khai bao trong ham main{) s& i6n tai trong sudt thoi gian lam viée cia
chuong trinh.



9.2. Khéi dau

Chi ¢6 thé ap dung co ché khoi dau (khoi diu trong khai bao) cho bién
ty dong (xem vi du trong §4)

Mudn khot ddu cho mot mang ty dong ta phai sir dung toan tir gan.

Vidu:

Poan chuong trinh:

main ()

{

float al4] - { 3.2, 1.5, 3.6, 2.8 };

}

sai & chd da st dung co ché khei dau cho mang, ty déng a.

- Bién, mang tu dong chua dioe khoi diu thi gid ti cua ching la hoan
toan la khéng xdc dinh,

Vi du:

Dean chuong trinh:

#include "stdioc.h"

mainig)

{
float a;
int b[3];

printf ("\n%8.2f %6d4d", a, blll};
}

}a v0 nghia va khéng thé lam viée duoc, vi né thue hién v dinh dua ra man
hinh gia tri cua bién a va phan tir mang b[1] trong khi ca hai déu chua duoe
khéi dau.

§10. BIEN, MANG NGOAI

+ Dinh nghia. Bién (mang) khai bao bén ngoai cic ham goi 1a bién
(mang) ngoai.

+ Thoi gian ton tai. Bién (ming) ngoai s& tén tai (duge cdp phat bd
nho) trong sudt thdi gian lam vige cua chuong trinh.

+ Pham vi sit dung. Pham vi hoat déng cda bién (mang) ngoai 1a tr vi tri
khai bao cua ching cho dén cudi tép chuong trinh. Nhu vy, néu mot bién
(mang) ngodi dugc khai bao & dau chuong trinh (dimg trude it ca cde ham)
thi n6 ¢6 thé sir dung trong bét ky ham nao mién 1a ham d6 khéng ¢6 cdc bién
tr dong tring tén véi bién (mang) ngoai nay.
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Chi y: Néu chuong trinh viét trén nhidu 1€p va cde tép duoc dich doe
tap, thi pham vi sir dung cna bién, mang ngoai ¢é thé mé& rong tir 1&p nay
sang t&p khéc biing tir khod extern (xem Chuong 11).

+ Cdc qui tie vé khéi dAu

1/ Céc bién (mang) ngoai ¢6 thé khaoi diu (mdt 14n) vao luc dich (_huon;;

trinh bang cach sir dung cdc biéu thire hing. Néu khong duroc khoi diu, may
s€ gan cho ching gia tri khong.
Vi duy:
char saoc = '*r7;
int a — & * 365;
long b 34 * 3 * 2467;
float % = 32.5;
float y [6] = {3.2, 0, 5.1, 23, 0, 41};
int z[3)[2]
{

{2%, 311 ,
{46, 54},
{93, 81}
b:
mainf()

i

}

2/ Khi khoi déu mang ngoai ¢6 thé khong can chi ra kich thude (s6 phan
tir) cia no. Khi d6, may s& danh cho mang mét khoang nhd du dé thu nhan
danh sach gia tri khéi diu.

Vi du:

float a(] = {2.6, 3, 15};

int t11[4] =

{

{e, *, 8, 9},
{3, 12, 4, 143
bi

3/ Khi chi ra kich thude cta mang, thi kich thude nay cin khéng nho
hon kich thude cia bd khoi dau.

Vidu:

float beta[B] = {6.3, 12.5};



int h[6&6)[3] =
{
{4, 3, 2},
{e, 1, 9},
{0.5, 2}
i
4/ D61 v6i mang 2 chiu c6 thé khoi ddu theo cdc cach sau (S& gid tri
khai dau trén mdi hang cé thé khac nhau):
tfloat all[3]=

{
{0},
2.5, 3.6, B},
{-6.3}

b

int x[10) (4]~

{
{071,
{1, 2, 3, 4},
{5, 10%,

(5, 6, 7, 8)
[
5/ Bo khai dau ciia mdt mang char ¢6 thé:
- hoiic 1a danh séch céace hing ki
- hodic 1a mot hang xau ki tur.

Vi du:

char name[]| = {'H', ‘'a', 'n', 'g', '\0'}:
char name([] = "Hang";

char name[10] = {'H', 'a', 'mn", 'g', "\0'}:
char name{10] = "Hang";

Chuong trinh sau diy minh hea céc qui tic khoi déu néu trén:
#include "stdioc.h"
#include "conio.h™
int a = 41, t[)[3] =
{
{25, 30, 40},
{145, 83, 10}
}i
tfloat y[8] = (-45.8, 32.5};
float x[10][2] =
{
{-125.3, 48.93},
{145.6, 83.5)
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char I'l][J = {”[", Ihl; 'U.',- |\0|};

char n2[] = "Thu";

char n3[10] = {'1l*', *h', 'u', '\0'};
char nd1[10] = "Thu";

main ()

{
cleser();
printf ("\na = %d, t{l, 27 = %d, t(l, 1) = gdr,
a, L(11[2], ¢[1](1]);
printf {"\n\x{(1l, 1} = %0.2f, =x{2, 0} 30.2f",
={1111]), ={2)(0]);
printf{"\n%s%8s5%8s%8s", nl, n2, n3, nd};
getch ()
]
K&t qua thue hién chuong trinh:
a=41.1(1,2)=10, ¢(1. 1) = 83
x(1.1)=83.50, x{0,2)=0.00
Thu Thuy Thu Thu

§11. TOAN TU sizeof

Todn ur sizeof cho ta kich ¢& (tinh theo byte) ctia mdt kiéu dix li¢u cling
nhu mot déi twgng dit ligu. N6 duoc viét nhu sau:

sizeot (kidu di liéw)

sizecf (P41 tugng dir lidu)

Kiéu dir licu ¢o thé 1a kidu chudn nhu int, float va ki¢u duoe dinh nghia
trong chuong trinh (bang typedef, enum, struct, union).

Déi tuong dit liéu bao pdm bién. mang, ciu trac, -..(1n cua viung nhad
dir idu).

Toan tir nay thudng ding d¢ xic dinh s phin tir cia mot mang trong co
ché khéi diu, vi du:

double =[] = {23.%, 78, 49.3};

int n = sizeof(x} / sizeof{double);

56 phin 1r cua mang x duee luu trong bién n.

§12. BIEN TINH, MANG TiNH
Pé khai bao mdt bién (mang) tinh ta viét thém tir khoa static vio ding
trude, vi due

statig int a, b, c{l0];
static fleoat x, y|[10][6];



Cic khai béo dang wén ¢6 thé dit bén trong hode bén ngoai cie ham.
Néu dat bén trong ta ¢b cac bién (mang) tinh trong, dit bén ngoai ta ¢d cac
bién (mang) tinh ngodi.

(ac bién (méng) tinh (trong va ngoai) giong bién (mang) ngoai ¢ chd:

+ Chung dugre cdp phét bd nhé trong sudt thoi gian hoat dong cua chuong
trinh. Do do6, gi4 tri cua ching dugc luu trit tir ddu dén cudi chuong trinh.

1 Chung ¢6 thé duge khai ddu mdt 14n khi dich chuong trinh nhé céc
bicu thire hing. Cdc quy tac khoi dau doi vdi bién (mang) ngoai ap dung
duge doi voi bién (mang) tinh. Sy khic nhau gitia bién (mang) ngoai vt
bi¢n (mdng) tinh chi ¢ pham vi hoat déng (sit dung).

+ Cac bién (mdng) tinh trong chi dirge st dung bén trong than cta ham
ma ta1 d6 chung duoc khai bdo.

+ Pham vi sit dung ciia cac bién (mang) tinh ngoai duoc tinh tir khi
ching khat bao dén cudi tép goc chira ching.

Trong trudng hop chwong trinh dat trén mot t¢p, hodc chwong trinh
dat wrén nhicu (¢p nhung ding todn to #include dé két ndi cac tép voi
nhau thi c4c bien (mang) tinh ngoai ¢é cing pham vi sir dung nhu céc
bién (mang) ngoai.

Hai chuong trinh dudi didy minh hoa cdc diéu di néi vé bién (mang)
tinh, ching hodn toan tuong tu nhir chuong trinh néu trong §10. So sanh két
qua cua chuong trinh, ching ta thay duge bién (mang) ngodi va bién (mang)
tinh dwoc khoi dau theo nhitng quy tic gidng nhau.

Chu y: Bicn, mang tinh (frong va ngoai) s& noi k¥ hon trong Churong 11,

/* Chuong trinh minh hoa cach khoi dau bien,

marg tinh ngoai */

#include "stdio.h"

#include "conio.h"

static int a = 41, t[}{3] =

{

{25, 30, 40},
{145, 83, 10}

i

static float y[B} = {-45.8, 32.5};

atatic fleat x[10][2] =

i

{-125.3, 48.9},
{145.6, 83.5}
b:
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static char nlf[] = {'T', "h', "u', "\QO"};
static char n2(] = "Thu";
static char n3[10] = {'T', "h', 'uf, '\0'};

"Thu";

static char n4[10]
main f)
{
clrscri{};
printf{”\n a = %d, t{l, 2) = %d, t(l, 1) = %d",
a, t[l][2], LI1]IL1] »;
printf ("\n x«{1, 1} = %0.2f, x{(2, 0) = %0.2f",
1102}, xI2)00] ):
printf{"\n %s%8s3%83%9s", nl, nZ, n3, nd};
getch () ;
!
Két qua thuc hién chuong trinh:
a=41,11.2)=10, 1, 1) =83
x(1.1)=183.50, x(2, 0)=0.00
Thu Thu Thu  Thu

/* Chuong trinh minh hoa cach khel dau cac mang tinh trong */
#include "stdio.h"
tinclude "conio.h"
maini{)
{
static int a = 41, t[1131 =
i
{25, 30, 401,
{145, 83, 10}
Y
static float vy[B) = {-45.8, 32.5};
static fleoat =x[10]1[2] =
{
{-125.3, 48.9},
{145.6, 83,5}
bi

static char nl[] = {'T', 'h', 'u', '"\0'}:
static char n2([] = “Thu";

static char n3{10} = {'T'', 'h', 'u', *'\0'};:
static char n4[10] = "Thu";

clrscr{};

printf{”\n a - %d, t{l, 2) = %d, t{l, 1) = gd",
a, t[1]{2], t[1][1]};

printf("\n y(0) = %0.2f, y(1) = $0.2f, y{2) = %0.2f",
y[0l, y[1], vI[21};



printf{"\n x(1, 1) = %0.2f, x(2, '0) = %0.21",
#[1101], =[21{(0))
printf{"\n %s5%8s%8s%8s", nl, n2, n3, nd};
getchi{);
b

K ét qua thue hién chuong trinh:
a=41,t(1,2)=10,¢(1.1)= 83

y(0) =-45.8, ¥(1)=32.50, y(2) = 0.00
x(1, 1) = 83.50, x{2, 0) = 0.00

Thu Thu Thu Thu

§13. BIEU TH(rC

Biéu thire 12 mdt su két hop gitta cac phép toan va cic todan hang dé
di¢n dat mot cong thirc toan hoc ndo do. Khi vidt biéu thire ¢6 thé va nén
ding cic diu ngodc tron dé thé hién ding trinh ty tinh todn trong bidu
thire. Mai bic¢u thire s& ¢6 mot 214 tri va noi (.hl.ll’l{j cai gi ¢6 pia tri déu
duoe xem la biéu thie. Nhu vy hing, bién, phin tir mang va ham cting
duge xem 1a biéu thie. Trong C dua ra nhidu quan ni¢m maoi vé biéu thire
nhu biéu thire gan, biéu thie didu kig¢n,

Bi¢u thirc duge phén loai theo kiéu g gia tri: nguyén va thue. Trong cac
ménh dé logic, biéu thirc dugc phan thanh dang (gia tri khac khong) va sai
(gia tr ban;: Q).

Bicu thire thudng duoe ding trony;

- vé phai ctia cdu 1énh gan,

- lam tham sb thue sur cta ham (nhu ham printf),

- 1am chi sb.

- trong cdc todan tir if, switch, for. while, do while.

Sau ddy la mét vi du dp dung bigu thac dé tinh dién tich tam eidc:

p - la+ bt cy / 2; /* Naa chu vi */

5 = sqrt(p * (p - al * (p - b) * (p - o});:

Chang ta d3 thdy c¢é hai khai niém chinh tao 1én bidu thace 13 toan
hang va phép todn. Toan hang gém: hing, bién, phan (o mang va ham.

Hang, bién va mang di xét & cde phan trude, Duéi diy s& néi dén phép
to4an va ham.

§14. PHEP TOAN SO HOC

Cic phép todn hai ngoi s6 hoc Li:



__P_Eép tosdn | Y nghia Vi du
- Cong | a+h
- Trir a-b
* _ Nhan a*b
/U Chia oalb
% Lay phiandu | a% b

C(’)'ph::':p todn mdt ngdi -, vi ‘du -{(a + b) nhung khéng cé phép +. Phép
chia hai s0 nguyén s€ chat cut phan phén, vi du:

11/3=3

Phép toan % cho phén dur ctia phép chia nguyén, né khéng ap dung duoe
cho cac gid tri ki€u float va double. Vi du:

11 %3=2

Céc phép todn + va - ¢6 cling s wu tién. va nhd hon sd uu tién cua * / va
%e. BBa phép toan nay lai ¢6 s6 thr tur uu tién nho hon phép trir mdt ngdi. Cac
phép toan sé6 hoc dugc thue hién tr tral sang phai. 86 wu tién va kha niang
két hop ciia phép toan duge chi ra trong D22.

Cac phép todn sb hoc dung dé viét cac cong thire toan hoc, vi du:

(a*a-b*b)/ (x*x+y*y)

§15. CAC PHEP THAO TAC BIT

Dy 1a cdc tac vu thudng gip trong Assembly (it gdp trong ngdn ngll bac
cao), né cho phép xir 1y dén timg bit ctia mot sé nguyén. Cac tic vy nay
(khdng dung cho kiéu float va double) gbm:

Phép toan Y nghia Vi du
& Phép VA (AND) theo bit a&hb
| Phép HOAC (OR) theo bit alb
~ Phép HOAC LOAI TRU (XOR) theo bit | a”b

<<l dich trai a<<4

> dich phai a>>4

~ liy phén b theo bit a ~a -

Giai thich thém:
1&1=1
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1&0=0

0&1=0
0&0=0
L]1=1
110=1
0i1=1
010=0
1A1=0
1740=1
0~ 1=1
070=0

a<<n=g*2"

Nt
a>>n=aga/2"

~1=90

~0=1

Chu y v¢ phép chuyén dich: Cing nhu Assembly, C phin biét:

+ Cac phép dich chuyén sé hoc: Thuc hién trén gid trl int. bdo todn bit

déu (bit cuc trai),

+ Céac phép dich chuyén logic: Thue hién trén cac gia tri unsigned, bit

dau khong déng vai trd gi ca, cling bi dich chuyén nhu cic bit khac.

Cac vi du minh hoa:
Oxalb6 & Oxff = 0xb6
Oxalb6 | Ox{T = Oxalff
Oxalb6 "~ Oxftff = 0x5¢49
0xalb6 << 8 = 0xb600
Oxalb6 >> 8 = (Oxal
(-256) <<2=-1024
(-256)>> 2 =-64
~0xalb6 = 0x5e49

Cac vi du ap dung:

Vidu 1: D& xét xem bit thir n (n >= 0) cua bién nguyén a bang hay khac

khong ta ¢4 thé [am nhu sau:
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b =a > n;
if (0x01 & b)
printf{"\n Khac khong"}):
elsa
printf{”\n Bang khong"):
Vi du 2: Bé trich byte thip va byte cao cua bién nguyén a cé thé dung
doan chuong trinh sau:
b thap = a & Oxff
b cac = a »>> 8
printf("\n byte thip = %x", b thap); /* in dang hé 16 */
printf("\n byte cao = %x", b_cao):
Vi du 3: Dé xo4 bién nguyén a c6 thé dung Iénh:

a-a ™ a;

§16. PHEP TOAN SO SANH VA LOGIC

Phép toan so sanh va logic cho ta hodc gia tri dang (1) hodc gia tri sai
(0). Noi cich khac, Khi cac didu kién néu ra 1a ding thi ta nhén duoc gid tr
1, trong trudmg hop trai lai, ta nhn duge gid tri 0.

4.1. Cac phép toan so sanh cho trong bang sau:

Phép toin Y nghia Vidu
. . a>b
> C¢ 16n hon khong? o
3>7cogiatn @
- 6 1én hon hay a>=b
bang khéng? 8 >=8 ¢ gia tri 1
. . a<b
< C6 nhd hon khéng? o
9<Ycogiatri 0
- C6 nhd hon hay a<=b
bang khong? 3<=10c6 giatr |
. . a==b
== Cé bang nhau khoéng? o
3==9cogiatri 0
al=b

I= C6 khac nhau khéng?

31=9cogiaujl |

Bon phép dau ¢6 cling s wu tién, hai phép sau c6 cung s thir tw vu tién
nhung thdp hon so thir ty vu tién ctia bon phép diu.
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Cac phép so sanh ¢o s6 wu tién thip hon so voi cac phép toan so hoc,
cho nén bi¢u thire:

1<n-1

dugce hiéu la:
i<(n-1)

4.2. Phép toan logic

Trong C suir dung ba phép todn logic:
- phép PHU DINH MOT NGOI !

- phép VA (AND) &&
- phép HTOAC (OR) ||

Y nghia cuiia chiing duge che trong cac bang:

a 'a

Khac khéng | 0

Bing khong | 1

a b a&&bia ||—b_1

Khac khong | Khac khong 1 1
Khac khong | Bang khéng | 0 | 1
Bang khong | Khac khdng 0 ]
Bing khong | Bing khong 0 0

Cha y: a va b ¢ thé nguyén hay thuye.

Vidu:
3>7copiatn 0

7 >3 cogiatr ]
3&& 7copiatr |
1156 co gidtri 0

Cac phép so sanh ¢6 0 vu tién nhd hon so véi | nhung 16n hon so véi
&& va ||, cho nén cac biéu thire nhu:

fa < b) &5 {c > d)

¢6 thé viét mdt cach gon hon bing céch bo di ddu ngodc:

a < b & ¢ » d

Dudi day la bang 1iét ké cac phép so sanh va logic theo thir tu uu tién
cua chung:



&6 (|
Cde phép toan so sanh va logic durge dung dé thiét 1ap didu kien re

nhinh trong toan & if va didu kién két thie chu trinh trong cde todn tu’

for, while va do while. O C hwong 4 va Chirong 5 8 ¢6 rit nhidy vi du vé
vi¢e sur dung cde phép todn niy.

§17. CHUYEN BOI KIEU GIA TR|

Viée chuyén déi kidu g gid tri thuong dién ra mét cach ty dong trong hai
trudmg hop sau:
- Khi bicu thiie gdm cée toan hang khac kiéu.

- Khi gan mot gid tri ki¢u nay cho mél bién (hoac phan tir mang} lm,u
kia. Didu nay xdy ra trong todn 1r gdn. trong viée truyén gia trj cac tham sé
thye su cho cac déi, trong cdu 1énh return (Chwrong 6).

Ngoai ra ta co thé chuyén tir mdt kiéu gid tri sang mét kiéu béit ky ma ta

muén bing phép ép kiéu:
(kltu)(bleu thac)

Vi du:
(float) {a+h)
5.1. Chuyén dbi kiéu trong biéu thirc
Khi hai toan hang trong mét phép todn co kidu khac nhau thi kicu thip

hon s& duge ning thanh kiéu cao hon trudge khi thye hién phép toan. Két qua
thu duge la mot gid tri ¢6 kiéu cao hon,

Chang han:

- Gilra int va long thi int chuyén thanh long,

- Gilta int va float thi int chuyén thanh float.

- Gitra float v double thi float chuyén thanh double
Viduy:

So* 11 /3 = 4.
5% 11/3 = 5.5
1/ 3) *+ 1.5 - 4.5

I

1
t.
(1
5.2. Cac phép chuyén ddi kidu

Cie phép chuyén déi kidu cing duge thue hlen théng qua phép gan.
Gid tri cla vé phai duoc chuyén sang kidu cia vé trai do 12 kidu cia két
qud. Kiéu int ¢6 thé duge chuyén thanh float. Kiéu float ¢6 thé chuyén
thanh int do chit cut phin thdp phan. Kiéu double chuyén thanh float bing
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cach 1am tron. Kiéu long duge chuyén thanh int bing cach cit bo mot vai
chir s6.

Vi du: néun la bién nguyén, thi sau khi thuc hién cau Iénh n = 15.6 no
sEceodgiatrilals
5.3. Ep kiéu

Khi viét:

ftype) (bidu thic)

s¢ din ra su bién déi kidu:

Kiéu ciia bidu thirc duoc déi thanh kidu type theo cic nguyén tic néu trén.

Vi du:

Phép toan:

{int)a

cho mdt gia tri kidu int. Néu a 14 bién kiéu float thi & ddy c¢é su chuyén
déi tir {loat sang int. Chi ¥ rdng ban than kiéu cua a vin khong bi thay doi.
N6i cach khée, a vin ¢6 kiéu float nhung (int)a ¢6 kiéu int.

Déi v&i ham todn hoc clia thu vién chudn (xem Phu luc 2) thi gid tri ctia
ddi va gia tri cia ham déu cé kidu double. Vi vay dé tinh can bac hai ctia
mot bién nguyén n, ta phai diung phép ép kidu d& chuyén kiéu int sang
double. Cu thé ta nén viét nhu sau:

sgri{{double)n}

Phép ép kiéu ¢o cling sd vu 1ién nhu cdc toan tr mot ngdi (xem biang
tom tat cudi chuong).

Chu y:
+ Mudn c6 gid tri chinh xdc trong phép chia 2 bién nguyén cin dung
phép ép kidu:

{{fleal)a) / b

+ D& doi gia tri thue r sang nguyén, nén dung:
{int) (r + 0.5)

+ Chu y dén thit {ur vu tién:

(int)1.4 * 10 = 1 * 10 = 10

{int) {1.4 * 10) = (int)14.0 = 14

§18. PHEP TOAN TANG GIAM
C dua ra hai phép toan mot ngdi dé tang va giam céc bién (nguyén va
thue). Toan tir tdng ++ s& ¢Ong 1 vao toan hang clia né, toan tu giam -- s€

trir di 1. Chéng han néu n dang ¢6 gia trj bing 5 thi:

48



Sau phép tinh ++n, n c6 gid tri 6

Sau phép tinh --n, n co6 gia tr1 4

Déu phép todn ++ va -- co thé dimg trude hoic sau toan hang, nhu vay
6 thé viét:

++n n++ -——n n-—-

Sy khac nhau ctia ++n va n++ & chd: trong phép n++ thi n tang sau khi
gia trl ctia nd da duge st dung, con trong phép ++n thi n duge ting trude khi
no duge sir dung. Sy khac nhau giira --n va n--cling nhu vay.

Vi du:

Néu n bang 5 thi cau ténh:

X = nt+;

sé gan S cho x, con ¢du lénh

® = ++4n;

s& gan 6 cho x. Trong ca hai trudng hop n déu trg thanh 6.

Viée chon phuong an ndy hay phuong 4n khac 1d 0y thude ngit canh .
Phép todn tang giam thudng duge sir dung trong cdc todn tir for, while,... dé
tang hay giam gia tri cho cac bién diéu khidn. Rét nhidu vi du nhu viy ¢o
thé tim théy trong cic chwong sau.

Cubi ciing, mot didu cdn luu ¥ 1a khdng nén sir dung todn tir ting gidm
qua thy tign trong cac bidu thire, vi vide dé ¢6 thé din dén cic két qua sai.

§19. CAU LENH GAN VA BIEU THIYC GAN
7.1. Cau lénh gan. Cac ciu 1énh gin nhu:
i=1i+ 2;
trong d6 vé trai duogc 1ap lai cd thé viét gon hon nhu sau:
i 4= 2;
Todn tur gan dang:
v o+= e;
(frong do v 13 mdt bién hosc phan tir mang, e 14 biéu thire) ¢ thé ap
dung cho cac phép todn hai ngdi (nhu + - * /%),
Viducau I¢nh:
X =x *{y + 3);
6 thé viét:
X *= vy + 3;

7.2. Bidu thirc gan la biéu thirc c6 dang:

Vo= e
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trong do v 13 mdt bién (hay phin tur mang), e la mot bicu thire. Gia i
cua bidu thire gan 14 gid tri cua e, kidu cta né 13 kidu cua v, Néu dat déu ;
20 sau bicu thire gén thi ta duoc 04n tr pan:

Moo— 2

Bicu thuc gdn ¢o thé su dung trong cdc phép todn va cie ciu 1énh nhu
cic bi¢u thire khac. Vi du. khi viét

a — b - 5;

thi didu d6 co nghia 1a gdn gia tri cva bicu thic

Lo~ S

cho bién a. Két qualab=35vaa=5 Tuong wr, ciu léah:

a - b= - d = §;

s€ gan 8 cho a, b, ¢ va d.

X¢ét thém mét vi du niva. Sau khi thue hicén cdu 1énh:

2= {y 2} * (x = 6};

thi y ¢ gld tri 2. x ¢ gid tri 6 va z ¢6 gid tri 12.

§20. BIEU THUC BIEU KIEN

Biéu thirc didu kién 12 bidu thie ¢6 dang:

el ? 02 @ 3

trong dé el. e2, 3 1a cac bitu thirc ndo d6. Gia trj cta bidu thae didu
ki¢n bing gid 1 cua 2 néu el khic khong (el un;c) vi bing gid tri cna ¢3
néu el bing khong (el sai). Kiéu cua brcu thie dicu kién la ki¢u cao nhit
trong céc kicu cta ¢2 v e3, (_hang han, néu kidu cua e2 13 int, kiéu cua 3
a float thi kiéu cva biu thire didu kién 1a float.

Cin phai leu ¥ r‘fmg bicu thie didu kién thue sur 1d méat biéu thic va ta ¢
thé dung né nhw bat ki bidu thire nio khic.

Vi dy: Biéu thie:

fa »b) ?a: b

cho gid tri cye dai etia a va b, Cée déu ngotic trong vi du trén ¢ thé bo
vi mite wu tién cuia 7 va : 1a rét thip chi trén phép gén,

Ta tidp tuc xét thém vai vi du.

Cau lénh:

g -a »* b ? a o b;

& gan gia tri eue dai cta a va b cho bién s.

Céu lénh:

printf("\n %8.2f", a < b ? a : hj;

cho hién Ién man hinh gia tri cuc tiéu cua hai bién thuc a va b.



§21. VAI Vi DU

Hai chuong trinh dudi ddy nhim minh hoa:

- Qui tac chuyén doi kiGu gid tri v winh ty thue hién cac phdép todn
trong bicu thire.

- Két qua thue hién cua phép so sanh va logie

- Cach dang cde phép todn ting gtam

=

O chuong trinh 1 ta d& khong thin treng trong khi dung ¢de phép toan

1ang glam nén dan dén két qua sai. Chuong trinh 2 cho két qua ding.

Ciing c¢én chu v ring C cho phép vidt:
X X
ix=--1 - [--x]
Kbt 4 bx
{4+ 4 {1x)
nhung khong cho phép vidt:
M———=x Kbrtibx
Chuong trinh 1.
/*
Chuong teinb minh hoas
+ wioo chuyen kieu Lrong bricu thuc
tosu Lhue hicn cua cac phep Loan logic
tocach dung cac phep Ltang giamn
\l'/
finclude “stdio.h"”
$include "conto.h"
i in )
.
clracr
printi{"sn 1.5 * (11 / 3) = %0.2f\n 1.5 * 11 / 3 — %0.20",
1.5 « (11 / 3y, 1.5 * 11 / 33):
printf("\n (11 / 3} * 1.% = R0.28N\n 11 /F 3 % 1.5 — x0.217,
(r1 /7 3y % 1.5, 11 / 3 * 1.5);
printt{™\n 1Y / 3 + 1.5 - 30.2f", 11 / 3 1 1.h%);
printl{("\n Gia Lri cua quan he 3 > 7 la: wdv, 3 o= g
printf("\n Gia Lrl cua quan he 4> 3 las %47, 4 > 3);
printh("\n Gia tri cua phep toan 3 && 7 la: #d",3 && 7)5
i
int 2 - 10;
int y -11;

/*Khong than Lrong khi dung phep tang giam, ket qua sai*/

printf{*sn Khi x - 10 va y — 11 Lhi cau lenh: "};
printi ("o printf (A"A\AnNE6")

printf{"d\vnNge");

printf (TdNAnNEG™)



L
{2

peint L {"d\r,

"\n

Mttt

printif

}
qotoh () ;

i

s¢ in ra

¥l

K&t qua thye hién chuong trinh:

1.5%(11/3) 4,50
I5*11/3 530
(11/3)*1.5=4.50
11/3%1.5=450
11/3+15=453

Ciia tr cua quan he 3

=710

Giatri cua quan he 7> 3 la: |

Gia tri cua phep toan 3

&& 7la

Khi x =10 vay =11 thi cau lenh:

print{{"\n%6d\n%6d\n%6d",

120

(

22
Chuong trinh 2.
A

fepra trj
Wodin%odi\niad”,

x——

Chuong trinh minh hoa cach dung phep

tang giam mot cach than trong.

Kob que dung.
* F
#inelude
finclude
main (b
t

int. x = 10,
clrscri);
print{("\n
print.f{"\n
printf{"\n sec
printf{"\n
printf{"\n
{("\n

golchi{]);

Khi

w——

printf

}

Hd",
Hd",
d",

"stdio.h"

"conioc.h"

¥y = 11;

®x = 10 va y = 11 thi gia tri cug:"

Salyiti;

+

4 .}..}‘, ,

¢ 1n ra: {gia tri sai)

-

H

oAty \n o Xe- - —ey AR X b+ LRy

la:"y;
H-— % tavy});
A

ttyd;

M= -

x++ +

K&t quat thue hign chuong trinh:
Khix =10 vay =11 thi gia tri cua:



Xem e _+_+}

X=-- =¥

h e ++y
se la:

120

-2

20

§22. THU T WU TIEN CUA CAC PHEP TOAN

Céde phép todn ¢ dd vu tién khic nhau, didu nay ¢6 nghia la trong clng
mot bicu thire mdt sé phép todn nay duge thue hién trude mdt sé phép todn
khac. Thu trwu tién coa cie phép todn duge trinh bay trong bing sau.

STT Phép todn Trinh ty l\Ct hop
L1 0 l:il‘ -7 Trai qua phai “
i 2 _.‘_‘_ ~ & * - ++ - (ype)sizeof ! Phai qua trai

3 : * (phép nhiny 7/ % Trai qua phdn ¢
4| + - ‘Trat qua phal
5 << >> ‘Iral qua phia
6 < <= > »= Trdi qua pha'liﬂw-
7 w; == 1= '1‘1‘;’1{5;;1_ ]ﬁ
8 & Tréat qua phai
9 e Trdi qua phdi |
10 | Trdi qua ph:i_im
11 && Tra1 qua phai
._ 12 I ) Tran qua phu .
r__i_fa_ R K Pha.l qua trai
o _ = a= K S U= ] )
14 e sor N Phat qua trii
15 , Trai qua phai

Giai thich:

1) Cac phép todn trén mdt dong ¢6 cung thir ty vu ticn. cac phép toan o

hang trén ¢ $6 wu tién cao hon ¢de phép toan & hang duoi.

Lh

(W8]



tradi

2) DA véi cae phép toan clng mie uu tién thi trinh t tinh toan ¢ thé
qua phat hay nguge lai. Didu nay chi ra trong ot “Irinh tr k&t hop”.

Vi du:

*oopx = F--px) (phal qua tran)

azb7aix7viz cazxbla(x?y ) (phai qua wdn)

/4% 6=(8/4)% 6 (trai qua phai)

33 ¢ vidt bicu thie mdt edeh chinh xde nén sur dung cédc déu nEode won.

4y Dudi day 1 vai chi din v& cde phép todn la:

Dong t:

| | Dang dé biéu dién phin wr mang. vi du aliljjl

. Ding dé biéu didn thanh phan cua cdu wac. vi du: ts.ht_ten

-> Dung dé biéu dién thanh phin cdu trie thong qua con o

Dong 2:

* Dang dé truy nhdp dén vine nho thdng qua con tro, vi du *a

& Phép todn Ky dia chi, vi du &x

(type) [a phép ép kicu, vi du (loat)(x+y)

Dong 15:

. Todn 1 phay thuong dung dé viét mot diy bidu thie trong toan ur for
(Chirone 3)

BA!I TAP CHUPONG 2

Bail:
- Tim cac cho sal trong chuong trinh sau:

flinclude “"stdio, h"

mey i}

1
forintf {stdprn, "yna — $10.0L, b - %10d, ¢ - £1014,
d — %10d™, -3446, 25cd, 463LH, 456398461 ;
t

- Sura lai cho dang roi thue hién trén may.

Bai 2:

Viet chuong trinh in mdt dong vai ndi dung sau:
N =363

hing ¢ach sir dung cdc Joai hiing khac nhau (hing 6 dau phay ddng. hing

int, hang long, hang int h¢ 8, hang int hé 16, hang ki ty, hang xdu ki w).



Bai 3:

Tim cdc ¢hd sai trong doan chuong trinh:
float al3], b = 2;

ald] = b;

allo] 4, albl = 71;

Bai 4:
- Tim cdc cho sai trong doan chuong trinh:
{

int a = 6;
float b 5.3;

float x a*b, y=a+ b;

printf ("\na'= '%10.2€; b= $20.2£, 'x'='%10.2F, '\
Yy 781024 Y rai0bl xe )
}

- Stra chira bd sung dé duge mot chuong trinh hoan chinh sau dé thuc
hién trén may.

Bai 5:

Lap chuong trinh giai phuong trinh béc hai:

ax’ +bx +¢=0 (gia thiét delta khong 4m)

Bai 6:

Xac dinh gia tri cua cac bic¢u thue:

56+2.7+20/6+ 8.0

56+2.7+20/6.0+8.0

Bai 7:

Hay tim cdc bicu thire diing trong cac bi¢u thire dudi day:

P (L o+ ) L o+ 1

Vio may dé kiém tra cac du doan.

Bai 8:

[.ap chuong trinh xac dinh gid tri 16n nhdt va gia tri nho nhit cua 3 s6
thue nhdp tr ban phim.

Bai 9:

Lap chuong trinh dé:

- Nhiép s6 nguyén n tir ban phim (0 <n < 10)

- X¢ét xem n ¢6 phai la s6 nguyén t6 hay khong va in ra két luan tuong tmg.
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Bii 10:
Cic cau kenh sau s€ lam gi?
inl x, y;

printi{"\nx = %6d y - 64", x - -35.8, y = 48.6);

IIUONG DAN/ BAI GIAI

Bai 1, 3,4, 7;: fidng dinj

Ban ¢ the tim ra chd sai bing cdch gb chuong trinh trén vao may (su
dung Turbo C 2.0y,

Bai 8: (Hudng din)

Tim gid tri 16n nhat: Str dung thudt todn véi bidu thire 1é nhanh. Ching
han vai ddu vao 1a 3 bién thue a, b. ¢. Cin thém mdt bién thye max (dlé luu
eid tri 1om nhit), Khi dé:

max = oa > b 7?7 oa 1 b;

max = max > ¢ 7 max : ¢j

Tuong tu cho trudong hop tim gia tri nho nhit,

30



(Croone 3 VAO RA

§1. HAM printf()
Ham printf() ¢6 kha nang chuyén dang, tao khudn va dua gid tri cac déi
ra man hinh. Dang tdng quat ctia ham nhu sau:
int printf(const char *dk, [, danh sach cac dbi]);
O day dbi dk 1a bién con tro kiéu char (xem Chirong 6) chira dia chi cua
chudi diéu khién.

1.1. Chudi diéu khién gdm 3 loai ky tu:
+ Céc ky tu diéu khién nhu:

\n Sang dong mai
\f Sang trang mai
\b Lui lai mot vi tri
\t Dau tab

+ Cac dic ta chuyén dang va tao khudn (goi tat la dic ta) cho cac dbi
tuong ung (xem cac diém 2 va 3 dudi day).

+ Céc ky tu khong phai la diic ta ciing khong phai la ky tu diéu khién goi
la ky tu hién thi (dugc dua ra man hinh). Ngoai cdc ky tr hién thi thong
thuomng, c6 cac ky tu dac biét sau:

Viét: S¢in ra:
‘l'i' ]
\\Il n
\\ \
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1.2. Dac ta coé thé viét mot cach tong quat nhw sau:

-1 (fw] [.pplky tu chuyén dang

Diu % va ky wr_chuyén dang (xem diém 3 dudi ddV)ld nhirng thanh
phan bét buou phai c6. Cac thanh phin khac ¢6 thé ving mat. Cac thanh
phan ¢ thé vang mat duge dit trong ¢ap | ... | (ddu ngodc vuong).

a) Diu — (diu tri):

I(hzkhong Lﬂlndlddu-—lhlkLIQUdld (truong nU duac(knlvc bén
phai néu d¢ dai thyc té cua lruofng, ra nho hon do rong tdi thiéu fw danh cho
nod. Cac vi 1r1 du thua s€ duge ldp dqy bing cac khoang, tréng. Riéng ddi vai
cdc truong sb, néu day s6 fw bit dau b’lllb s6 0 (s6 khong) thi cde vi tri du
thira bén trai s& duoc lap diy bing cdc s6 0.

+ Khi ¢6 mit ddu — thi moi didu noéi trén vain nhu vay trirra la két qua ra
duoe don vé bén trai va céc vi tri du thira vé bén phai (néu ¢6) luon duoce lap
day hang cic khoang tréng. (D¢ dai thue té cua xau ki tu 1a s6 ki twr cua xau.
Cach xac dinh do dai thuc té cua mot s6 kicu int, float hay double da trinh
bay & Chirong 1, §7).

Vidu 1:
Truong ra fw Diu —
-2503 8 co
-2503 08 co
-2503 8 khong
-2503 08 khong
"abedef™ 08 co
"abcdef™ 08 khong
"abcedef™ 8 khong

Chuong trinh dugc viét nhu sau:

e L
#include
#include

m*intf(“123456?89. »a (dons nay

printf{¥%~8d" ', »2503);

printf CVx-Bid an's
LippintECtz8d T AnY
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Va két qua dua ra nhu sau:

e
~ A

b/ fw la m{t day s0 nguyén xac dinh d) rong toi thicu danh cho

truong ra:

+ Khi fw 16n hon do dai thuc té cua truong ra, thi cac vi tri du thira sé
duoc l4p day boi cac khoang t1‘611g hodc sé khéng va nodi dung cua trudong ra
s& dugce day vé bén phai hodc bén trdi. Diéu nay di duoc giai thich o trén.

+ Khi khong ¢6 mat fw hoic khi fw nho hon hay bing do dai thuc té cua
truong ra thi do rong (trén thiét bi ra) danh cho trudng s& bing d¢ dai thue té
cua truong.

Vidu 2:
Truong ra I fw Két qua dua ra |
"alphabeta" 3 :alphabeta:
432056 ving mit :432056:
-13782 4 :-13782:

¢) pp 1a diy sé nguyén. Tham s6 pp chi duge s dung khi doi tuong
Ung la mot xau ki tu hodc mot gid tri kiéu float hay double.

+ Trong truong hop dbi twong ung cé gia tri kiéu float hay double, thi
pp 1a do chinh xéac cua truong ra. Noi mot cach cy thé hon gid trj in ra s&
c¢6 pp chit s6 sau ddu chdm thap phan. Khi ving mit pp thi do chinh xac
duoc xem la 6.

+ Khi ddi tuong ung la mot xdu ky tu thi:

- Néu pp nho hon do dai cua xau thi chi pp ky tu dau tién cua xau duge
dua ra.

- Néu viing mat tham s6 pp hodc néu pp 16n hon hay bing do dai ctia xau
thi ca xau ky tu sé dugce dua ra.



Vidu 3.

I rudng ra fw“'_ L pp tlﬁﬁ - | Két qua dua ra | D§ lll! trudng I‘:-l |
35645 |10 | 2 | e | w4386 - | 7
433645 | 10 | 0 | 6 | ~436 C
| 435645 | 8 |ving | co | :-435.645000 : e

lphabud" 8 3 ving : alp : 3 O

_dlplmbt.m viing v ing | ving :alphabeta - 9 %

_:'_a_l_liwhu” s 6 | o :zﬂpha : o s

1.3. Ky tw chuyén dang 13 mdt hodc mdt day ky hidu. nd xde dinh quy tic
chuyén dang va dang in ra cua dbi twong tng. Nhu vily s& ¢ tinh trang cling
mot gid tr1 s¢ duge dua ra (in ra) theo cic dang khdce nhan khi sir dung cac
ky tur chuyén dang khae nhau. Tuy nhién, mot didu ¢in chi v ¢ diy 1d khong
duoe sir dung cie ky tu chuyén dang mét cach tuy ién ma phal wan theo
nhimg qui tic dinh sin: Vi mdi kidu gid tr1 chi twong tmyg vér mot hodic mot
vai ky twr chuyén dang nhét dinh. Bang sau ddy cho cdc théng tin vé cac ky
tr chuyén dung.

Bang 1

Ky tu LA £ . 2
M Kicu cua dbi Cich chuyén dang
chuyén dang 1
C char ; Dot duge cot 1a mot ky tw
y - I DO1 duoe coi 1a s6 nguyen hé 10 ¢6 dau
di i : P
| (ncu gid tri im)
. P61 duoe col 1a s0 nguyén hé 10 ¢o diu
ld. 11 long i
(mu Y 111 L1m) .
u nt 1)01 durge COI ]a $0 nﬂti)én h¢ 10 khong dau }
| . DAL duge coi 1 sd he 8 l\'hon_g déu
! 0 : int . .4 . .
| (khong ¢6 56 0 dung trude)
b B i e - - ;
! o1 duge cot 1d s0 hé 8 khong dau
: lo long
i (khong co s 0 duntf rude)
i - Déi duge coi 13 s hé 16 khong diu
X in
! {khong ¢6 0x ding trudce)

60



Ky tu

' eh , Ki¢u cua doi Cich chuyén dang
chuy cn dang

Boi duoe col 1d s6 hé 16 khong diu

Ix long
= (}\honﬂ ¢0 Ox dimg uum,)
¢ {loat hay Déi duoe Lh‘Ll)CH sang dang ll‘ld[f) p}mn
double [-]m..m.n.n. DO dd] cua ddy n..n bing pp

Béi dugye thl)’(.‘ll sang dang thdp }Jhd]]
float hay

¢ [-Jm.n..nk[* hode -|\<x
double
D¢ dai diy n...n bing (pp-1

{loat hay Ding %e hoac_ %%f tuy lhuoc loai ndo ngin
g
double hon. Khéng in ra cac sb 0 vo nghia.
Y Céce ky tir x&u duge in ra theo nguvén tic
S xau ky tu

di ndi trong 1.2.¢

Y nghia cua cac ky ty chuyén dang duoe minh hoa kha rd rang trong
hal chuong trinh ddu cla §4 bén dudi. O day ta dua ra mot vi du don
gian: Cau lénh:

print€("%d tc %d $c¥, 'A', 'AT, 66, 06);

sCinra: 65 A 0013

printf{sd su", -1, -1);

sCinra; -1 633

1.4. Danh sach cac déi

Cdc ddi cin duoe phin cich nhau bt diu phiy. Ddi ¢6 thé 1a mot hing.
mot bidn., mét ph'fm twr mang, mat Lot goi haim (vi dy: sin(x}) bay ndi chung
Ia mot bidu thire bit ky. Gia tei cua ddi s& duge chuyén dang va in ra theo
cach cia ddc ta tuong tmg. Mot didu cdn chi y & day 1a mdi dic ta ¢dn ¢6
mdt dbi tuong img. Khi ma mot dac ta khéng tim thdy déi tuong tmg hodc
khi kiéu gia tri cua déi twong tmg khong tuong thich vai ky o chuyén dang
(nhu di chi ra ¢ Bing 1) thi may s& bi lin 18n va ¢6 thé dua ra nhimg két
qua vo nghia,

S ddi ¢o thé 1on hon s dic w. khi do nhitng dbi cudi cling khong ¢o
dac ta trong Ung s khong duge in ra.

1.5. Hai cha ¥ quan trong khi viét dac ta chuyén dang
Chit y 1. Theo dinh nghia, diic ti chuyén dang la mét day ki ty mo ddu
bang ddu % va két thic bing mét ki tr chuyén dang, vi du:
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i
lhd

W02

¢

33

Didu cin luu y ¢ day 1 Mol day ky w khong bt diu bang ddy % hodc
khong két thae bang mot ki ur chuyén dang déu duoe xem 1 ki wr hidn (hi.
Vi du cdu Iénh:

pringt {"\V"rnang sueat bang: td % ZUAnsANd = BdATT, 30, R0 ;

5¢ cho hién 1&n min hinh ndi dung:

"nang suat tang: 30 %"

wd = -50"

Chu v 2. X¢t dice e

w10, 214

trong dic ta nay:

fw =10

Ky tu chuyén dang 12 )

Didu cdn lwu y 13 tal vi tel cua fw ta co the dat dau * (thay I'w bang

diu *), khi do fw duge xac dinh bot gia i (nguyén) cta ddi twong tng.
Kha nang nay cho phép thay déi do réng danh cho trudng ra mot each hét
stic co dény.

Vi du. Doan chuong trinh:

int n H;

tlaat = 2h.k, oy o =AY U330

princti {"wn Lf\n%*. 24", X, n, vi;

s¢ dua 18n man hinh cde gid tri cua x va y trén hal dong khace nhau. Dic
ta chuyén dang cua v la:

w21

DA twong tmg voi ddu * 1a n o gia tri bang 8. vy dic ta cia y trong
trudmg hop nay thyue chit 1

54,24

iéu do ¢o nghia may ¢ danh it nhit 1a 8 vi trf wén man hinh d¢ chaa
2id tri cua y. Vy trén man hinh ta s& nhdn duge hai dong voi ndt dung sau:

25.600000

-47.34



1.6. Gié tri ctia ham printf()

Khi thanh ¢ong, ham cho bidt 6 ky w (ke ca ky tu dicu khicny duge dua
ra. Khi ¢o 181, ham ¢6 pid tri 1.

Vi du sau khi thue hién cde edu 1énh:

inl. a T, b - 1245;

mocoprials {"Nee A= udd B wdY, a, by

thim 4.

1.7. 86 nguyén hé 10 ¢6 diu va khéng diu

N&i dung cta didm nay ¢d 1ién quan mét thict dén cde ki tr chuyén dang
d. Id uova lu, Nho da bict mot sé neuyén hé 10 ¢o ddu (kidu int) duoe ¢hoa
rén 16 bit Goi x 14 eid tri chira trén 15 bit cudi, khi do:

O <= x o= 27 | =327467

+ Cae s nguyén duong duge bidu didn nhu sau: bit diu bing 0. eid tri
ci s duge bicu wén 13 bit cudi. Viy trong may ¢6 thé bicu didn cae so
nguyen duong ¢ gia tri tir O dén 32767,

+ Cich bicu didn sd nguyen 4m trong mdy nhu sau: bit diu bing 1. N&u
SOF i i tuy St doi cua sé 1 y. thi trong 13 bit cudi s¢ khong bicu dién y ma
I chaa phin bu cua v, tre 13 chiaa sd:

x= 2Py = 32768 -y

Dos

0 <= x < 32767

NEN suy i

| sy 32768

Vv trong may ¢6 thé bicu dicn duee cac sd nguyén dm trong khoang tir
32768 dén -1.

Khic véi cie sé nguyvén hé 10 ¢o diu. sd nguyén hé 10 khong diu duoe
hicu 14 mot s6 nguyen Khong dm va gid tri cua nd duge chia trong ¢ 16 bit,
Do do. trong may ¢ thé bidu didn duge cde sé neuvén khong ddu rony,
Khodng tir 0 dén 2" 1 = 633353,

Bdy gio @ 1y giai hién teng thin vi sau ddy. Gia str 7 1 mat bién nguyén
cd it -1, Kbi dé ¢du [énhe

printt("4d", =);

tht nhicn & cho man hinh sé -1, Thé nhung cdu lénh:

ISR N S0 N S AT AL

Lar cho 1én man hinh so 63335,

-
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Tai suo vay? Theo Iy gidi o rén, ¢ 16 bit chia 86 —1 déu ¢d gia i bing
I. Trong cdu Iénh tha hai, ta dong ki hicu chuyén dang u. do d6 z duoe xem
1A mOt s nguyén hé 10 khong diu va gia tri cia né duoc bidu didn trén 16
bit. vi vy khi dé gid tr1 cua nd la:

211 - 63535

Dura vao nguyén ly bidu dién sb trong may nhar di trinh bay & trén, ta c¢é
thé rat ra nhimg quy tic sau:

+ Oy tdc thir nhdr: Néu dung ki hiéu chuyén dang u cho mot ddi
nguyén kiéu int ¢ gia tri —x (1 <= x <= 32768) thi trén thiét bi ra nhin duoc
£id trl nguyén: 65336 - x.

+ Quy tée thnr hai: Néu dung ki hicu chuyén dang lu cho mét déi nguyén
kidu long ¢ gid - x (1 <=x <= 2147483648) thi trén thidt bi ra nhan duoce
oid tri nguyen 4294967296 — x.

Tét ca nhiing diéu trinh bay trong muc nay dugc minh hoa mot cich 1o
rang qua cic chuong trinh 1 va 2 cua §4 dudi day.

§2 HAM scanf()

Ham scan( 12 ham ¢é nhiéu chire nang tueng tr nhu ham print{) nhung
theo chid¢u nguoge lai, Né doc thdng tin tir thiét bi vae chuan (ban phim),
chuyén dich ching (thanh sé nguyén, s6 thye, ...) va luu trir vao bd nhd theo
ciae dia chi xac dinh.

Ilam c¢é dang:

int scant{const char *dk |, danh sach cac d&i]);

& day dk 13 bidn con tro ki¢u char chia dia chi cua chudi didu khicn,

2.1. Danh sach cac dbi: Mdi dbi trong danh sach la mét con rd chva dia
chi cua mét vong nhd (dia chi bién, mang, ...) dung dé fuu i mot uld (ri
doc vio tir ban phim. Cac déi cin duoc phan cich nhau béi diu phay.

2.2. Chudi diéu khién gdm cic ky tu dac ta chuyén dang. Mai dac ta thuomg
¢O mot déi tuong tmg,

2.3. Dac ta c6 thé viét mét cach tdng quat nhw sau:

%[*Ild...d]k?_tu_chuyén_danq

a) Viée ¢o mit cun diu * néi 1én 1‘fmg trudmg vao van duoce dé doc binh
thudomg. nhung gia tri ¢t né bi bo qua (khdong duge huu vio bd nhd). Nhu
vily. dic ta chira ddu * s& khéng ¢6 déi tuong tng (xem chuong trinh 9 cia
§4 bén dudi).
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b) d...d 1a mdt diy 6 xdc dinh chiu dai cue dai cua trudmg vio, ¥ nghia
cua no s¢ duoc gidl thich k¥ trong cdc muge sau,

2.4. Ddng vao va trueéng vao

Dong vao la mdt day ky tu lién liép nhau (bao gf)m cd cdc khoang tring)
trén thiél bj vao (& ddy., khodng triing dirge hiéu 4 ddu each, diu tab hodc ky
hidu xudng dong \n). Cac khodng triing duge xét dén trong ba trudng hop
(s¢ néi dudi day) con trong tit ca céc truong hop khae ching bi bo qua. Khi
do cac khoang trang duwge xem 14 ddu phin cich gitta cie trudng vao. con
mdi trudmg vao duge xem 1a mot day ky tu khac khoang trfmg. Chﬁng han,
trén dong vao:

13.2 abeM 254

gbm ba trudng;:

13.2

abc

25

DO dai cua trudng thit nhit 13 4, cia wrudng thr hai 1a 3 v cua trudng
thir ba bang 2.

Bay gid. ta trd lai gial thich y nghia coa tham s6 d...d. Ta chia ra hai
truong hop:

- Truong hop 1: Néu tham sb d...d véng mit hodc néu 2id tri ¢ita nd 1on
hon hay bing d6 dai cha trromg vao tuong tnp thi toan bd truong vao st
duge doc. ndi dung cua nd duge dich va dirge gan cho dia chi tvong ang
(néu khdng ¢o dau ™),

- Truong hop 2: Néu gia tri cta d...d nhé hon dd dai cia rudng vao
tirong Umg thi chi phf?m ddu ctia truong co kich c& bing d...d duoce doc. duge
dich va dugc gan cho dia chi tuong tmg. Phiin con lai cua trudng s& duge
xem x¢ét bii cae die ta va dbi tuong Ung tiép theo.

Vi du: Doan chuong trinh:

int a;

float x, vy:

char ch[&], ct[&];

scanf ("%(%51%3d%3s5%s", &x, &y, &a, ch, ct);

Vi dong vao:

54.32¢-1 25 12452348a

S& pan:
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3432 cho x

250choy

124 ¢chou

XAU 523" ¢6 ca ddu két thie V0 cho ¢h
xau "48u" o ca diu két thue 10 cho ct

2.5. Ky tw chuyen dang

Ky wr chuyén dang xde dinh cdach thae do doc cae ky tr trén dong vao
cing nhue phuong phip chuvén dich thong tin doe duoe trude khi edn nd theo
cie dia chi twong tmg. Co thé néi cach do doe thy nhat la doc theo wuome
vao. khi do cac khoang 11‘5'111}:1 bi bo qua. cich ndy dp dung voi hau hét eie
rudmng hep. Cach do doc tha hai la doe theo ky tw, khi d6 cac khoang ring
cong duge xem x¢ét binh ding nhu cac ky tu khac. Phuong phéap do doc tha
han chi xay ra khi w su dung mot trong ba ky ty ¢h Ll)-‘én-dz_mg sau ddy:

O DO I

Dudi diy 14 dunh sach cac ky o chuyén dang va y nghia ctia chane.

¢: Vao mot kit déi tiromg tmge 1 con w6 kit C6 xét ki wr khoang tiing.

d: Vao mot gia tri kicu int, d&i twong dmg 13 con tro kidu int. trudmg vio
phai T s nguyén,

Id: Vao mét gid tri kicu long. déi trong img 12 con o kidu long. trudnyg
vio phai 13 s6 nguyén.

o Vao mot gia tri ki¢u int hé 8. ddi tuong vng 1a con wré kidu int. wruong
vao phai la 56 nguven heé 8 (xem chuong trinh 6 muc §4 dudi ddy).

lo: Vao mat gid tri kicu long hé 8. dbi (uong g 1a con o kicu long.
trudmg vio phai 1 s nguyén hé 8. (xem chuong trinh 6 mue $4 dudi diy).

x: Vao mgt gid t Kidu int hé 16, ddi wong tmg 1 con tro kidu int.
trirong vao phai 1 sd nguyén hé 16 (xem chueng trinh 6 mue §4 duéi day).

Ix: Vo mot gia tri kiéu long hé 16, déi twong Gmg 13 con wo kitu
long. truong vao phai la sé nguyén hé 16 (xem chuong trinh 6 muc §4
dudn diay).

[ hay o Vao mdt gid i kidu Noat. ddi twong Gng 1a con wro kicu float.
triong vao phai 1 sd ddu phay dong.

I hay le: Vao mét gid i kicu double. ddi twong tng 1a con o kicu
double. trudmg vao phai la s& ddu phiy dong.
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st Vo mét xdu ki wr. déi uromg tmg 13 con wé kidu char tro 161 mdt vime
nha du kén dé nhin duoe xau va ddu két thie \0 s@ duge wr dong thém vao,
ruong vao 1a diy ki tu bit ki khéng chtra cace ddu cach va dau xudng dong 'n.

[day ki tu]: Cde ki wr teén dong vio sé lin luot duoce doe cho dén khi nao
£ap mot ki tr khong thude @p cde ki tu dit trong hai ddu [ ]. BEi tuong Gng
phai la con tré kicu char tro té1 mat ving nhd du Ion. trudmg vao 13 diy ki wr
bit ki (khoing triing duge xét nhu ky tur khae).

[~day ki ty]: Cac ki ty trén dong vao sé lan luot duoe doc cho dén khi
nao gap mot ki wr thude tp cae ki tu dat trong hai diu | | DG tuong img
phai 12 con o kiéu char tro tdi mot vang nho duo Lon, trueong vao la day ki wr
bit ki (khoang trang duoe xét nhu ky tu khac).

Vi du dudi ddy s&¢ lam 13 ¥ nghia cta hai loai ki tu chuyén dane sau
cung. PDogn chuong trinh:

int a, b;

char ch(10], ckilo];

scent (T4d% (012345678918 [701234567891%3d", &a, oh, ok, &bl;

Vo dong vao:

35 13145 XY7 584235

S¢ pvan:

35choa

xau " 13145 " cho ¢h

xiu "XYZ " cho ¢k

584 cho b
2.6. Gia tri ciia ham: {lam cho mdt sb nguyén bing s6 gia tri nhdn duoc
(luu vio bo nho).

2.7. Vai diéu can lwu y:

a) X<t doan chuong trinh ding dé nhap (1 ban phim ) ba gia (1] nguyén
va gan cho ba bién a. b, ¢. N6 ¢6 thé v&t nhur sau:

int a, b, c;

seanf (MEdsdid”, &a, &b, &a);

)¢ vao sd Ldu (W ban phim) ¢o thé thao tic theo nhidu cach khac nhau:

Cach 12 Dua ba s 1én cung mot dong, cde s6 duoe phan cach bang cac
dau cach va ddu tab.

Cdielr 2. Dua ba s6 1én ba dong khde nhau.

Cdiclr 3- Hai s6 diu trén mot dong. s6 thir ba trén dong tidp theo.

Cach 4: SO thi nhat trén mdt dong. hai s8 sau trén dong tiép theo.



Ditu nay 1a hoan toan d& hidu vi gifra cac truong vao ¢ thé dit mot sd
wy ¥ cdc déu cach, diu tab va diu xudng dong.

b) Viéc ra khoi ham chudn scanl dé tro vé chuong trinh chia 101 gol no
s¢ xay ra khi:

- ode xét hét cac dic ta.

- Hode xét hét cie déi.

- Hogc gap mot sy khdng tuong thich giira dic ta va déi tuong tng.

Khi trer vé chuong trinh, ham scanl{} s& cho m&t gia tri nguyén b*fmg cic
truong vao da dugce tuu vao bd nhd.

¢/ Cha vy cudi cling 1a: P& vige nhip s6 lidu duge chinh xac ta nén lam
theo edc yéu cdu sau:

- SH dbi, sb die ta va sb truémg vao phai bang nhau.

- Gitra déi, dac ta va trudng vao cdn ¢6 su pht hop nhu di chi ra trong
diém 5.

§3. DA RA MAY IN

D¢ dua k&t qua ra may in ta dung ham chudn fprint{}. no ¢6 dang sau:

fprinti{stdprn, consl char *dk [, danh sach cac dbil);

+ Tham sé stdprn xac dinh thiét bi dua ra 12 mdy 1n.

+ dk 12 bién con 1ro (kiéu char) chira dia chi ctia chudi didu khién.

Tét ci nhitng didu di noi & muc §1 vé chudi diéu khién va danh sach cdc
dbi van con dung trong trudmg hop nay. Chi ¢6 mot diém khac bidt duy nhit
1a: O muc §1 thidt bi ra la man hinh, con & day 1a may in.

Vi du: Sau day 1a doan chuong trinh in ma trin A ¢& 8x6 (8 hing. 6
¢Ot). Mbi hang clia ma trdn duoc in trén mot dong.
float al8][6];
int &, j:
fprintli{stdprn, "\n %20c MA 'I'RAN A \n\n\n", 32};
for (i = 0; 1 < 8, ++1)
{
for (3 = 0; ] < 6; ++3)
fprintf {stdprn, “%10.2f", aiill[jl}:
Eprintfistdpen, "\n™);
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§4. Vi DU MINH HOA CAC QUY TAC VAO RA
Cae qui tic trinh bay trong cic muc trén s¢ duge minh hoa gua 9
churong trinh dudi day.
Chuong trinh 1.
/* Chueng trinh minh hoa: Neu dung khong dung ky tu
chuyen dang thi ket qua in ra bi sai (030401.Cy */
iinclude “stdio.h”
#include "conio.h”
mainf(}
|
int x = 10Q;
long y = 3478925;
clrscr(};
printf{"\n =x —- %ld \n y — %d", x, y};
getch{);
}

Két qua thure hién chuong trink:
X = 361562122

v =153

Chuong trinh 2,

/* Chuong trinh minh hoa: Dong in ra

phu thuoc vao dac ta {(030402.C) */
#include "stdic.h”
finclude "conie,h”

main {)

{
int x = 360, y = -1;
long vl = -11;
char *vb = "Programmer™;

double dx — 3.1414%927265;

clesacr ()

printf{"\n x = %010d \n x = %$-010d \n x = %100 ‘\n x-%0100",
X, X, X, X]:

printf{"™\n x = %-10d \n x = %-010x", x, X};

printf{"\n\n y - %10d \n v = %10u \n y = %100 \n y = %1lUx",
Yo Yo Yo ¥):

priolf ("\n\n yl = %1d \n yiI = %101lu \n yl = %10lo “n yl = %-
101",

vi, vl, wl, vl);
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printf ("\n\n dx = %010t \n dx
dx, dx, dx);
printf ("\n\n dx
dx) ;
printf ("\n dx = %$10e\n dx = %10.2e", dx, dx):
printf ("\n\n %$10s \n %10.7s \n %-10.7s \n %010.4s \n %10.0s",
vb, vb, vb, vb, vb);
printf ("\n %0.3s \n %-010.3s", vb, vb):
getch();

$010.3f \n dx = %-010.3f",

%10.8f\n dx = %10.0f\n dx = %10g"”, dx, dx,

}
Két qua thuc hién chuong trinh:

-~ 4294967295
302207
EEEFEEEE. &

. #93.141593
ARANA3 . 142
3.142

Chuong trinh 3.
/* Chuong trinh minh hoa: Ket qua cua cau lenh scanf ()
ung voi cac dong vao khac nhau (030403.C) */
#include "stdio.h"
#include "conio.h"
main ()
{
int a, b;
float %, y:
char ch[10];
clrscr();



scanl ("e3dEAdRIE L0, sa, &b, ax, &y, &ch);
printi("\n a = £10d \n b = $10d ‘“ooox = SH.2F
Aoy = 38,21 \n %s", a, b, x, vy, ch);

1

Vol done vao:

12345.264612303746

chuong trinh cho két qua:

a=123
b=45

x = 0.26

v o 40123.00
ad

1. Vi dong vao:
12.34a123b456.789a90
chuong trinh ¢ho két qua;
=12 b= —44

x o 000y =000

Vot dong vio:
1234567891234456
chuong trinh cho két qua:
a = 123 b=4567

x = 891.00

y = 23.00

ad

Chuong trinh 4.

/* Chucng trinh minh hea: Vviéc dang sal dac ta

I3

Trong cau Lénh scanf{)khdng bt phdl hién khi
dich anhung két qua sai (030404.C1 =/
Finelude "sldio, h”
maini;
t

int a:

long b;

fFloaL x;

doubrle yv;

printf{"\n vao a b x y");



scan{ {"$ldsdSLEsE”, sa, ab, &X, &y):
printf{"yn a = %10d \n b = %101d \n x =
\onoy = $8.2f", a, b, x, v}:

}

Vi dong vao:

2340 447895 347 246

chuong trinh cho k&t qui

a = 2346
b= 354679
x = 0.00
v =0.00

Chuong trinh 5.
/* Chuong trinh v&i dic ta dang (0230405.C}
#include "stdio. h"
maing}
1
inL a;
long b;
float xi
double y;
printtf{(™\n vao a b x y¥");
scanf {"3d%1d%EsLE", &a, &b, &%, &y):
prinll{"\n a -- $10d v\n b = %101d \n x =
\noy - $8.2f", a, b, x, vi;
1
Va1 dong vao:
2346 447895 347 264

chuong trinh cho két qua:

a=2346

b= 447895 x = 347.00
y =246.00

Chuong trinh 6,

/* Chugng trinh minh hoa cdc dic ta ung
vl cac logi sb (030406.Cy+/

kinclude "stdioc.h"

maini()

|

int a, b, c:

$8.2F \

*/

$8.21 N



long %, vy, z;
doukble s, t, u, v;
printf{"\n Vaov a, b, c: ");

scant ("3d%o%x", &La, &b, &)
printf{"\n Vao x, y, z: "};

scant ("tldtlo%ix", &x, &y, &»};

printf ("\n vac s, t, u, v: "}:

scanf {"%#1f%le%lfsle", &5, &L, &u, &V);
printf{"\n a = %4d \n b
printf{"\n x = 310ld \n
printf{"\n 5 = %$10.2c \n

It

$4d \n c = %4d", a, b, c}:
$101d \n z = %101d", =, y, =2};:
%$10.2e \n u = 310.2g \

ot
o

\inovo - %10.29", s, t, u, v);
1

Véi cac dong vao:

74 112 4a

1048575 3777777 It
1¢50 1E50 1ES0 150

chuong trinh cho két qua:

a=74
a=74
c=74

x = 1048575
v = 1048375
£= 1048575
s=1.0c+ 50
1= L.0e+ 50
u=1lec+ 50
v le+ 50

Chuong trinh 7. _
/* Chuong trinh minh hog cdc dac ta ki tyg (030407.C) */
finclude "stdio.h"
main ()
{
char s1[10), s2[10), s3(20)], s4[20]);:
priontf{"\n Vac molt day ky tu: "};
scanf ("$3s%s% [, ]1%[12345678%,1", sl, s2, 53, sS4}
printf{*"\n%s\n%s\nss\nss", sl, s2, s3, s4);
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Va1 dong vao:
abedelt Pham Van Ba, 25 344
chuong trinh cho két qua:
abe
delt
Pham Van Ba
L25
Chuong trinh §,
F* Chuong Urinh Lha cdce dic ta sd& va ky tu {030408.C) =+/
Hinchude "stdio.h"
et in ()
i
int a;
long b;
char ch{20], ckl20];
priontt ("Nhap o, mot day ky tu va b: “);
sranft ("RdB (0123456789 |4 [~0123456789 (1$51dn,
&a, oh, ok, &b
printf{"\n a - %3d \n b - $101d “n ch = %5 \n ck = %6s",
a, b, ch, cki;
]
Vi dong vao:
33 13145xy7 58425367

chuong trinh cho két qua:

a~ 35

b = 58425
ch 13145
¢k =xy»

Chwong trinh 9,
/% Chuong Lrinh minh hoa dic va %+
Lrong Lénh scant () (030406.C) */
Finclude "stdio.h®
main )
{
int. a, b;
float. =, vy;
printf ("\n Doc 6 so (3 int, 3 float): "):
scanf ("R rdRdSLEA TR, ga, &b, &x, &y):



printf{"\n a - %d \n b = %d wn x = %10.3e \n y = %10.6c",
a, b, =, yi;

1

Vo1 dong vio:

135467 325 4538.26 1 6782
chuong winh cho két qua:
a=135b=325

x= 4540 + (33

vy 0.78200¢ + 03

§5. DONG VAO STDIN VA CAC HAM scanf{), gets(), getchar()
5.1. stdin i dong vao chudn (ban phim). Cac ham scanf(). gets() v
getehar() déu nhin div liéu tir stdin. Cén phén biét 2 truong hop:

1. Néy trén stdin ¢ da di Liéu. thi cac ham uén sé nhdn mot phﬁn dir hicu
mi chung yvéu cdu. Phan dii liéu con lai (chua duoe nhén) vin & teén stdin,

2, Khi trén stdin khong du dir lidu theo yéu cau cac ham. thi may am
dimg dé nguoi ding dua thém dir lidu tr ban phim 1&n stdin {cho dén khi
bam phim Enter).

5.2. Ham gets() nhap mét chudi ky ty 1 stdin.

+ Dang ham:

char *gets(char *s):

+ Pdi: s la con tré (kiéu char) 6 t6i ving nhé chira ddy ky e nhdn duge.

+ Céng dung: Nhin diy k¥ e tir stdin cho dén khi gap “n'. Ky "’ bi
loai khoi stdin nhung khong duoc dit vao chudi.

Chudi duge bd sung thém ky tw kit thae 0" va it vao ving nhé do s
(ro Lo,

[1am tra ve dia ¢hi ¢chudi nhan duoc.

5.3. Ham getchar{) nhin mot ky tu tir stdin,
+ Dang ham:
int etehar{void);

+ Céng dung: Nhin mot ky tu 1 stdin. Ham ud vé k¥ e nhin duos,
5.4. Cac chu y vé stdin

+ Chay1:

Xeétcac cdu lénh:



int ch;

i o getoehar();

- Néu bam phim:

A 4 {ky hiéu 2 la Enter)

thi ch ="A" ky ty "n' van con lai stdin va nd s& lam 61 ham getchar
hofic gets sau do.

- Néu chi biim phim Enter thi ch ="' va "\n' bi loai khéi stdin.

+ Chay2:

Ham scanf() cling dé lai stdin ky tr "n'. Ky r ndy s& Jam troi ham
gets() va getchar() sau do. D¢ cac ham nay hoat dong dang thi phai khu
Ky tu "\n' trong ham scanf{) bang cach thém dic ta %*c vao cudi chudi
di¢u khi¢n nhu trong vi du sau (hofe dung ham fflush trong 5.5):

char ht|25¢;

Lnk vy

printt {™\n Tuoi: "j;

scant {("wd%re", &L); /* Khu 'A\n' trong déng vao */

printf{"\n Hd Len: "};

getsiht);

5.5. Lam sach stdin

C6 thé lam sach (x06a) stdin bang cach dung ham fflush nhu sau:

fflush({stdin};

Dung ham nay s¢ tranh duge moi hiu qua cia cac thao tdc nhép sd licu
trude do. Vi du dé ding gets() sau scanf(} ta ¢6 thé lam nhu sau:

char ht[25];

int t:

printi{("\n Tuol: ");

scant ("sd", &L);

printf{"\n Ho Len: ");

fflushi{stdin); /* Xoa stdin */

getbs{ht);
5.6. Xét thém mot vai vi du

Hai vi du sau minh hoa thém mébi quan hé gifia stdin va cac ham nhip
s6 lidu.

Vidut:

X¢ét doan chuong trinh:

int a, b;

scanf {"%d", &a);

scanf ("Hd", &b);
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Néu bam phim:

12 345 J (4 la ky hicu phim Enter)

thi trd1 qua cd hai [¢nh scant() via =12, b = 3435,
Vidu 2:

X¢t doan chuong trinh:

int a;

char ¢ch, ht|25%];

scanlb{"sd™, La};

ch = getchar{):

gets{ht}:

Néu bdm phim:
121 Tran Van 4
thi tri qua ca 3 1énh nhap sb licu: scanf(), getchar(), gets() va:

a=12 ch="E ht="Tran Van"

§6. CAC HAM XUAT KY TV puts() VA putchar()
Céc ham xudt printt(), puts() va putchar() déu ¢o tac dung dua dir li¢u

1én dong ra chudn stdout (man hinh).

6.1. Ham puts()

Pira mdt chudi ky tu ra stdout.

+ Dang him:

int. puts{const char *s});

+ Péiz s a con o (kiéu char) tré 161 ving nhé chira chudi ky tir can
xudit ra stdout,

+ Cong dung:

Dua chudi s va dua thém Ky ty "n' 1én stdout. Khi thanh céng, ham tra
vé ky tu cudi cuing duoce xuét (chinh 1a "), Khi ¢6 161 ham tra v¢ 0T,

+ Vi du:

Cau lénh:

puts ("\n Ha Noi"};

s& dua dong chiv Ha Noi 1lén mdt dong mdoi {cta man hinh} sau d6
chuyén con tré xudng dau dong tiép theo.
6.2. Ham putchar()

Pua mdt ky tu ra stdout,
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+ Dang hiun:

int pul.char{int chy;

+ Di

ch chira ma cua ky tu cin xuit.

+ Cing dung;

Dua ky tr ¢h 1¢én stdout. Khi thanh ¢dng ham tra v& ky tw duoc xudt
(chinh 1a ¢h). Khi ¢ 131 ham cho EOF.

+ Vi du:

Ciu 1énh:

putchar{'a');

s¢ 1 chilr A I&n man hinh tai vi trf hién tai cua con wro.

Cau Iénh:

put.schar{});

$¢ 20 mol tidng chudng .

§7. CAC HAM VAO RA TREN MAN HINH, BAN PHim

Irong muc nay xét cae ham geteh(). getehe(). putch(), kbhit(). clrscr() va
gotoxy(), Khae vot cie ham trude khai bao trong stdio.h. cac ham & muc
nay khat bio trong conio.h.

Cace ham geteh() va getche() cho phép nhiin mdt ky vy true tiép tir b
d¢m ban phim.

Ham putch() dung dé dua mét ky tur 18n cira $6 viin ban rén man hinh.

Flam kbhit() cho bidt trong bo d¢m ban phim ¢6 con ky w ndo hay khong.

Haam clrser() dung Jdé xod man hinh.

[am gotoxy() cho phép di chuyén con tré dén vi tri bit ky trén man hinh.
7.1. Ham getch()

Nhan mot ky tu tr bd dém ban phim, khdng cho hién 1én man hinh.

+ Dang hiam;

int. getch(void);

+ Cong dung:

- Néu ¢6 sfin ky trong bd dem ban phim, thi ham nhiin mdt kv wr trong, do.

- Néu bd dém rdng. thi may tam dung. Khi g6 mat ky tr thi ham nhan
neay duge ky tr dé (khong cdn bam thém nter nhu trong cdc hiim nhép tr
stdin). Ky ty vlra 6 khdng duoc hidén 1én man hinh.

+ FLiam trad vE ky e nhin duoc.
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7.2. Ham getche()
Nban mdt ky tu wir bg dém ban phim. cho hi¢n 1én man hinh.
+ Dang him:
int getche(void);
+ Cong dyng:

-~

Ham nay lom viée gidng nhu ham geteh(), ¢hi ¢d mot diém khace 1a cho

=

hién ky tu duge g0 16n man hinh.
7.3. Ham putchi()

Dua mot ky ty ra e s6 van ban man hinh.

+ Dang him:

int putch{int <h);

+ D6i: ch chia ma ky tue cdn hidn thi.

+ Cong dung:

Dua ky tu ch 18n ¢tra $6 van bdan man hinh. Ky tu s& duoe hién thi
theo mau xéac dinh trong ham texicolor(). Day 1a sy khac nhau véi ham
putchar(). {lam putchar() luén hién thi ky 1y theo mau lrfmg.

+ Ham tra vé ky tyw duge hién thi.

7.4. Ham kbhit{)

Kidm tra bo dém ban phim.

+ Dang hiam:

ot kbhivi{vold};

+ Cing dung:

Ham co gia tei khace khong néu bd dém ban phim khac réng. ¢6 eiatn 0
néu rai lai.

+ Chuy:

Néu bam mét phim thi ky tu tuong tng ¢6 thé bi gui vao stdin hav vao
bo dém. Lam sao dé phan biét diege?

Cach phin bift nhu sau:

- Néu g3 phim khi may ding chd wong cdc ham scanf(). gets{) va
getchar() thi ky tu duge gl vie stdin.

- (30 phim trong cic trudmg hop khac thi ky te aui vao bo dém.

Dimg cie ham kbhit() va geteh() ¢é thé lfiy ra Ll ed eace ky tu dang fuu

trong bd dém va nhu vy bd dém bi xda {xem vi du muc 7.6 dudi day).
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7.5. Xoa man hinh va di chuyén con tré
+ Dé xod man hinh ta diing ham:
clrscr();
+Dé di chuyén con tro (man hinh) dén vl tri (X, y) ta ding ham:
qulLoxy{x, vl;
o day x 12 s6 hi¢u ¢ot nhdn gid tri tr 1 dén 80, y 1d dong coé pid tri tr |
dén 25,

7.6. Vai vi duy
Dudi diy 14 mgt s6 chuong trinh minh hoa cach ding cdc ham vira néu,
Vidu 1:

Néu ta bam mot sé phim trong khi chuong trinh dang lam vice thi céc
ky tir twong dng duoc tam thoi dua vao bo dém. Ta ¢6 thé dung cic ham
kbhit() va getch() hay getche() ¢ nhén lai cac ky tu nay, va nhu vay ta
¢ mdt cach dé xoa bd dém. Sau day la churong trinh minh hoa. Phéan diu
chuong trinh s& cho phat 20 tiéng chudng. Trong lic nay ta ¢6 thé nhanh
tay bim mot s& phim. Phin tiép chwong trinh s& nhan lai cdc phim da
bim va cho hién 1én man hinh. Chuong trinh dung toan ta while (xem
Chirong 3),

/%

Khi may dang reo chudng hidy bim mdét sé phim. Chuong trinh

s& nhin cac phim via bam va hién lén man hinh. (030701.C)

*/

finclude <conio.h>

main{})

{

int n,ch;
clrscr{}; /* Xoa man hinh */
n=24;
while(n>0) /* réo 20 tidng chudng */
{
—n;
putch (7} ;
}
while (kbhit ()} /*Nhdn cic phim da bim khi may reo chudng*/
{
ch-getchi{);
putch(ch};
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Vidu 2:
Dudi day 1a chuong trinh bao thirc, né s& reo chudng cho dén khi bam
mot phim bat ky. Trong chuong trinh ¢6 ding toan tr if (xem Chirong 4).
tinclude <conio,h> /* (030702.C) */
malrnd}
{
ticp:
putch(7); /* Reo chudng */
if {!'kbhit()) goto tiep;
/* Khi chua bdm phim thi trd lai cédu lénh
co nhan “tiep” dé Lidp tyc reo chudng */
t
Vidu 3:

Chuong trinh duéi day ciling reo chudng nhu trong vi du trén, nhung chi
két thae khi bAm phim ESC (mi 27).
¥include <conio.h> /* {030703.C) */
main ()
{
Liep:
putch(?y; /* reo chudng */
if (tkbhit({)} /* Khi chua bim phim thi tré& lai cdu lénh
goto tiep: <& nhin tiep dé tidp tuc reo chudng */
if (getch{)'!'=27)
goto tiep;
/* ¥hi ¢6 pa&m phim thi dung ham getch d& nhan.
Sau d& kiém tra =xem dé c6 phdl 1a phim ESC khéng.
Néu khong phai, thi nhdy tré lai cdu 1énh cd nhan
“tiep” dé tidp tyc reo chudng. */

BAI TAP CHUONG 3

Bai 1: T4 chirc nhiip mdt ma trén nguyén cap 6x6 dudi dang mot bang 6
dong va 6 ¢ot.

Bii 2: Viét chuong trinh tao hinh sau:

* ¥k & ok ok ok ok ok kK ok

* ok ok ok % * ok ok & %
¥ ok k% ¥ Ok k%
¥ k% * ok %k
* ok ¥ %



Bai 3: Nhap phin thue x va phin ao y cla mdt sé phie, sau d6 in ra
theo maus

(NOY)

VOl cae véu edu:

+ $6 inra ¢6 2 chir sé sau ddu chim thdp phan.

t K& qua in ra tgo thanh mot diy kv tur lién tiép nhau (khéng co
khoang tréng).

Bai 4: Lap chuong trinh:

a) 1du tidn in ra cdc dong c¢hit:

NGON NGU LAP TRINI

by Néu khong bam phim hode bim mat phim khac C va P thi dong che
trén Liép tue hién ra.

- Néu bam C thi chuwong trinh in ra cac dong chi:

TURBO C

- Néu bam P thi chuong trinh in ra cac dong chin:

TURBO PASCAL,

¢) Bim liép phim bit ky thi chuong trinh két thice.



@voxe 4 GAUTRUG RE NHANH

§1. NHAC LAI KHAI NIEM VE CAU LENH VA KHOI LENH

Trong C mdi cau 1énh ¢6 thé viét trén mot hodc nhiéu dong va dugc két
thac b'fmg d4u ; (ddu cham phay). Khai niém vé khoi 1énh hay cau 1énh hop
thanh da trinh bay & Churong 2. O day ta chi nhic lai vai diéu:

- Khéi 1énh 1a mot day cac cdu I¢nh dat trong cép diu { ... ) (ddu
ngodc nhon).

- Khong duoc dat déu ; sau diu } (ddu ngodc nhon dong) két thuc khéi.

- Khéi 1énh tuong duong véi cdu 1énh riéng 1é vé mat cu phap. Noi cach
khac, chd nao dit duoe mot cau 1énh thi & chd dé ta cling ¢d quyén viét mot
khéi 1énh.

- Khi khéi 1énh chi gdm mot cdu 1énh thi c¢6 thé bo cac dau { (ddu
ngodc nhon mo) va diu }. Néi cach khac co thé xem cau 1énh la truong
hop riéng cua khéi 1énh.

Dudi ddy khi trinh bay cdc toan tir lya chon nhu if (va & chuong ké tiép 1a
for, while, ...), ta dung thudt ngi "khéi Iénh", nhung moi di¢u van ding néu ta
dang "cdu l¢nh" (vi cdu 1énh xem nhu trudng hop riéng cia khoi 1énh).

§2. TOAN TU if
Todan tr if cho phép lua chon mdt trong hai nhanh tuy thudc vao su bing
khong hay khac khong cuia mdt bicu thirc, néd ¢é hai cach viet sau:

if (biéu thuic) if (biéu thuc)
Khéi lénh 1; Khbéi 1é&nh;
else
Khéi lénh 2;
(Dang 1) (Dang 2)



Cha y: Bicu thire ¢ the nguyén hojic thye.

Su hoat ding ctia todn tr if dung 1: Trude tién may s& xac dinh gid
cua bidu thire. Néu bidu thire dang (¢6 pia i khac khong) may s¢ thue hién
khéi 1énh | sau dé nhay 16i cac 1&nh viét sau khéi I¢nh 2. Néu biéu thoce sai
(¢6 gid tri bang 0) thi may s¢ thyc hién khbi Iénh 2 va sau dé thue hién cac
Iénh viét sau no,

Su hoat ddng cta todn tir if dang 2: Cling nhu & dang 1. mdy s& tinh eid
trf cta bidu thie. Néu bidu thire ding thi may thue hién khdi 1&nh 1 va sau
do thue hién cac iénh liép theo. Néu biéu thic sai thi may bé qua khéi 1enh
1 ma chuyén dén cac 1énh viét sau no.

Vi dy 1: Dé tinh max cta hai bién a va b a ¢é thé sir dung hai chuong
trinh g vai hai dang khdce nhau ¢ta toan tu if,

/* Chuong Lrinh tinh max cua hai so thuc. Ban 1 (011()2()”31-.(:) *
#include "stdio.h"

#include "conio.h"

mainf)

{
{loat a, b, max;
int k;
i

olrserf);
printf {("\n Vao hai soc a va b: "};
scanf {"%f%{", &a, &b);
/* Gia tri cua a va b nhan tu ban phim */
il {(a » b) max = a;
else max - b;
priotf{" a - %0.2f\n b - %0.2f\n max — %0.2f", a, b, max):
printf{*\n Co tiecp tuc khong, c/k? "j:
k = gotehi)
it {k == '¢g' || k == "C'"}) goto ti;
1
/* Chuong trinh tinh max cua hai so thuc. Ban 2 {(04020182.¢C) +/
linclude "“"stdio.h”
finclude “conio.h"
main g}
{
float a, b, max;
int k;
tE:

clrscri);
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printt{"\n Vao hai so . va b: "1

scan{ {"%f%f", &a, &b);

/* Gia tri cua a va b nhan tu ban phim */

max = a;

if (b > max) max = b:

printf{” a = %0.2f\n b = %0.2f\n max = $0.21L", a, b, max);
printf{"\n Co tiep Luc khong, c/k? *):

k = getchi);

if (k == "' |} k =- ') goto tt;
H
Vidu 2:
D¢ tinh max va min cva 2 bién a, b, c6 thé diing cu 1énh sau:
if (a > b)
{
max — aj
min = b;
}
else
i
max - by
min = a;

}

Sw ldng nhau cua toan i if: Cho phép sir dung cdc todn tir if 16ng nhau.
Diédu d6 co nghia 1a; cac khdi 1énh | va khéi I&nh 2 (xem dang 1 va dang 2)
lai ¢0 thé chira cdc todn tir if khac, FIOIU: trudéng hop nay néu khong st dung

cie dau {.. (domU mé khbi 1¢nh) thi rt d3 gdy ra su hi¢u nham. Khi sé tu
khoaif bfmg s6 tir khoa clse:
if
else
it
olse

.

ta d& dang xic dinh duge timg cdp il vi else tuong Ung. Vin d¢ dit ra-
may s& sir ly nhir thé no trong trudng hop sb tir khoa else it hon s6 1ir khoa
11?7 Cdu trd 101 nhu sau: else duge gin voi if khdng c6 clse gin nhit trude do.
Chéng han, trong doan chuong trinh:
1F {n > ()
if (a > b)
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thi clse s¢ di vo1 if bén dudi. DE tranh nham lan t nén s dung khoi
lénh. khi do doan chuong trinh trén 6 thé vidt

Y.oo— fl;
olso
Z [¢H]

Cha ¥ eich viét chrong trinh ¢6 ciu trae:

B¢ chuong trinh 1o rane. dé kiém tra va trdnh nham dn. w nén vidt
chuong trinh theo cac quy tic sau:

- Cac cau 1¢nh va khéi 1¢nh nam trong mot todn di¢u khicn thi vidt wt
vio bén phai.

- Cde cdu 1énh va khdi 1énh cung ¢p thi vidt trén cang mot ¢ot (thang ¢dt).

- Diem dau va diém cudi ctia mot khdi 1enh cling thang cét.

boan chuong trinh trén va vi du 2 da minh hoa cach viét chuony trinh
¢6 cdu tric.

§3. TOAN TU else if
Khi mudn thue hién mdt trong n quyét dinh ta ¢ thé su dung toan wrif
dudi dang sau:
if (bidu thirc 1)
kh&i Lénh 1;
clse it (bildu thite 23

Khéi lénh 2;

cise i f (bifdu thac n-1);
Khdio lénb n-1;
else
Khdi Lénh ng
1261 vt toan wr nay thi
- Chi mdt wrong n khoy 1énh trén duoc thye hién.
- Neu bicu thae tha 1 1a bidu thae dau tién khac 0 G = 1, ....n—- 1} thi
cau Iénh 1 duge thue hién.

86



- Néu ca n -~ 1 bicu thae déu ¢o gid tin biing 0 thi cau Iénh n duge thue
hign.
Viduy I:

Gila su dé theo do1 trinh O cua cdn bg e dung bang ma sau:

[ s
| M Frinh dd

1 ‘30 cflp

Trung cap

2
__3 L Dai hoe
4

Cao hoe

LA

Pho Tién st

e | Tién sy |
l . . T 1

Chuong trinh dé tir mi suy ra trinh dé hoe vin ¢o thé vidt nhu sau:

A% Chuorng trinh Lim Lrinh o heo van Lheo ma.
trare 1o dung else if (040301.C) */

foime ineter "stdic. h”

e loede "oonio.h™

il g

i

wnt ma;
clrser();
prinlf ("\n ma = "i;
soant ("hdT, smal
printt ("wnoma - %24, ma);
il {ma - 1)

printf{", so cap"li;
olze Li{fma -—— 23

print (", trung cap');
elae 10 (ma = 3)

printfi", dal hoc™);
clse f (ma - 4]

printf (", cao hooc"t;
else tfdima 0 by

printt (7, pho tien sy");
alse TFE{ma - B)

printd ", Lien sy™);
el

priot (", nhap ma sai1! Nhap lal ma tu 1-6."0;
aeteh (g

1
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Vidu 2:

Chuong trinh giai phuong trinh bic hai ¢ thé viét nhu sau:
finclude <stdio.h> /f* (04Q302.C) */

#include <conic.h>

#include <math.h>

main{}

{

flocat a, b, <, d;
float x1, x2;
clrscri};
printf{("\n Nhap a, b, c: ");
scanf (“$f%f%t", &a, &b, &C);
d=Db*b -4 *a*qg;
if{d < 0.0)
printf {"\n Phuong trinh vo nghiem.");
elsc
1E{d == 0.0}
printf ("\n Phuong trinh co nghiem kcp, \
x = ¥0.2f", -b/{2*a});
aelse
{
x1 = (-b -~ sqrt{d)) / {2 * a};
x2 = (-b + sqgrt{d)) / (2
printf{"\n x1 = %0.2f x2

»

al; |
$0.2f", x1, x2};

i

}
getch ()5

§4. TOAN TV switch
Todn tu switch cho phép ¢in clr vao gia tri cta mdt biéu thirc nguyén dé
chon mét trong nhiéu cach nhay. Né co dang sau:
switch (bidu thic nguyén)
i
case nl:
Cac cdu lénh;
case na:

Cac cdu lénh;

Case nk:

Cae ¢du 1énh;
[default:

Cac cdu lénh;)

88



O day ni (i=1.2,...)1a cdc sb nguyén, hing ki tu hodic biéu thire hang.
Cée ni cn o gid tri khic nhau. Doan chuong trinh ndm gitta ¢dip { ... | goi
[a than cua todn to swiltch. Dudi day. khi néi ra khéi todn tu switch wre 1a ra
khoi than cia né. Pidu dé ¢ nghia la may s¢ nhay toi cdu 1&nh o ngay sau
diu Y (ddéng két thue than cua switch).

default 1a mdt thanh phéin khong bit bude.

+ Su hoat ddng cia todn tir switch phu thude vao eid ti cua bicu thie
vidt trong cdc ¢ip ddu( ... ).

1/ Khi gia tri ndy bang ni may s& nhay téi cdu 1¢nh ¢ nhén case ni.

2/ Khi gia ri biéu thire khdc tit ca cae ni thi cach lam vide cua may lai
phu thuge vao su ¢é mit hay vfmg mat cua default,

a. Khi co detault, may nhay tdi cdu 1énh ¢6 nhin delault.

b. Khi khong c6 default may ra khoi todn tir switch,

+ Ra khoi toan ¢ switch: Mdy s€ ra khol todn tir switch khi no pap mét
cau 1énh break hodc gap ddu ) cudi cing cua thin switch. Ta cling ¢6 thé su
dung cdu lIénh goto trong than toan tir switch dé nhay to1 mét cau 1&nh bt ki
bén ngoai switch. Khi todn tir switch nim trong thian mdt ham ndo do, ta ¢d
thé sir dung cdu 1énh return trong thin cda swilch dé ra khoi ham nay (ciu
[¢nh return trinh bay trong Chirong 6}

+ Chit y: Khi may nhay 161 mét cdu 1énh nao do thi su hoat dong tiép
theo cua no &€ phu thude viao ciac cdu I1¢nh dimg sau cdu lénh nav. Nhu viy
néu may nhay 161 cdu 1énh ¢6 nhan case ni, thi no co thé thue hién tdt ca cac
ciu 1énh sau do cho 161 khi nac gip cdu 1énh break, goto hodc return. Néi
cich khac, may c6 thé di tr nhom 1énh thude case ni sang nhém 1énh thude
case ni + 1. Néu mdi nhom lénh duoc két thic bing break thi toan tir switch
s€ thue hién chi mét trong cdc nhdém iénh nay.

Chuong trinh tim trinh d6 hoc vin trong §3 ¢6 thé viét theo mot dang
khac nhd st dung todn tr switch nhu sau.

/* Chuong trinh tim trinh do hoc van theo ma.

Ban 2, dung switch {(040401.C) */

ftinclude "stdio.h"

tinclude "conio.h"

main{}

{
int maj;

clrscr{};

printf ("\n ma = "}: /* Chon ma tu ban phim */
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seant ("sdT, Lmat;
printl ("\nomia - %2d", mal;
Switoh {ma)
{
case 1
printfi (", so cap™):
break;
case 2
printf (", trung cap");
broak;
case 3

prinli{", dai hoc");

break;
Case At
printi{", cao hoc"});
break;
SHETS
prinli{", pho ticen si™);
break;
Case 63
prinli{", Licn sy”};
broak;
default:
printf (", nhap ma sai! Nhap lal ma tua 1-6.");
H
geleh);

§5. TOAN T goto VA NHAN

Nhin ¢6 thé viét nhu én bién va ¢d thém diu : (ddu hai ¢hdm) dimg sau.
Nhin ¢6 thé duge gan cho bit k¥ cau 1énh ndo trong chuong trinh. Ching
han. trong vi du:

Liep Luc: s A alil;

thi tiep tue 1a nhin cua cdu Iénh gan s += afi).

Todn tu goto ¢ dang:

et nhang

Khi eap toan tir ndy may s& nhay 161 ciu 1énh ¢6 nhin vidt sau tr khoa
Loto.

Khi dung todn te goto can luu y cac didm sau:
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- Cau lénh goto va nhin can wam trong mét ham. Diéu do noi 1én 1‘51115__1:
toan 1 goto ¢hi cho phép nhay tir vi i nay dén vi tri khace trong thin cua
mot ham. N6 khong thé ding d¢ nhay tir ham nay sang ham khac.

- Khong che phép dung toan wr goto dé nhay tir ngeai vao trong mdt
khéi 1énh. Tuy nhién vi¢e nhay tir trong ra ngodi khéi 1énh lai hodn toin hop
13 C.‘hﬁng han doan chuong trinh:

goto alfa J* Vi ody sai */

alfa: print.f{"\n Kct qua tinh toan™);

}

[ sai vi nd thue hi¢n ¥ dinh nhay tr ngodi vao wong maot khoi 1énh.
Khi sur dung toan wo if va goto theo mau:

lap lLal: cdu 1¢&nh 1,

cau 1é&nh 2;

cAu lénh n;

it (bidu thic) goto lap lai;

ta s¢ nhan dwoe mat chu trinh, Than chu trinh gGm n ciu lénh st duov
thye hién 14p di [@p lat chimg nao ma bidu thie trong il van con ding (¢o gia
tri khac 0},

Xét mdt vi du: Gid st cdn 1dp chuong (rinh tinh tich vé hudng cua hai
vée o x va y. Cac phﬁ"\.n tr cua x va y duge dua vao tir ban phim. Dudi day
la chuong trinh nhip 2 vée to va tinh tich v6 hudng cia chiing.

/* Chuong trinh tinh tich vo huong hai

ver Lo, dung L va goto (04CH01.C) */

#include "stdio.h™

#include "conio.h”

#define N 100 /* Chieu cua voectoe kKhong aua 100 4/

meaing)

{

float = [N], y[N], s:

int n, 1i:
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clrscoi});
/* Su chicu thuc te cua cac vecto x wva y */
printf {"\n Chicu cua vecto = ");
scanf ("$d", &n);
/* Vao so lieu cho cac vecto x va y */
i = 1;
vaols:
print{{"\n x[%d} =~ ", i}:
scanf ("%{", &x|[i]);
printi{" y[%d] -~ ", i};
scanft {("¢f", 4vy([i}):
If [ 1+ <= n
qoto vaols;

/% Tinh tich vo huong */

s = 0.0;
i = 1;
Lvh:

s += x[i] * y[i];
L {rti <= )
goto tvh;
/* In kel qua */
[
inkeg:
prinLi(™\n x(%d]= %0.2( y(%dl= %0.2(", i, x[i}, i, yili);:
Lf {++i <= n}
goto inkg:
print{ {("\n\n Tich vd huong = %0.2f", s}):
getch{};
1

Chuong trinh trén gdm ba chu trinh (mg v6i ba phédn viée: vao sb licu,
tinh tich v6 huong va in két qua. Ban hay viét mét chuong trinh khac cho
bai todn néu trén nhung chi ding mot chu trinh.

BAI TAP CHU'ONG 4

Bai 1: Gidi lai Bai 8 ¢ Churong 2 voi if:

Lap chuong trinh xéc dinh gid tri lon nhdt va gid trj nho nhét clia 3 6
thire nhp tir ban phim,

Bai 2: Giai bt phuong trinh bac 2: ax +b >0

Xem va tu 1am cde bai tdp v@ cde cdu tric 1@ nhanh va cdu trie vong lap
(goi chung 1a cac Cau trite Didu khién - Control Structires) & Chuong 3.
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HUONG DAN/BAI GIAI

Bai 1: (Bai gidi)
main()
!

floalb a, b, c, max;

clrscri);

printf ("\n Nhap vao 3 so: "};

scanf {"%$f{$fef", &a, &b, Lc);

max = a;
it (max < b)
max = b;

if (max < )
Meix - &y
printt{"\n Gia tri lon nhat = %.1f", max);
getch ()
t
Ghi cha: Loi gidi trén c6 thé khong can dimg dén cdu 1énh gan max = ;.
Va khi do ban cé thé viét edu triie ré nhanh nhie scu:

it {a >» b)
max = aj;
else

max = b; /* max hojic b3ng a ho3c bidng b */
if {(max < ¢}

max = ¢; /* so sanh max vol ¢ v/
Bai 2: (Bai giai)
main ()
{

float a, b;

clrscr () ;

printf {"\n Nhap vaeo he so a, b = ");
scanf ("$£%L", &a, &b);

it (a == 0}
it (b == 0}
printf{"”"\n BPT co vo so0 nghicem."™);
else

printf{"\n BPT vo nghiem."};

clse
if {a < Q)
prinlf {"\n BPl co nghiem x < $.2f", -b/a);
olae

print{"\n BPl co nghiem x > %_.2f", -b/a);
gelch ()



Ghicha:

~ Loi giai trén da khdng dimg don bidn x md dimg luén gid tri -bia. Ban
thue s thdy viée sw dung if . else “linh hoat™ nhie thé nao. Ban théy sau if
khong phai la else mé ¢6 thé Ia mat if khde, v trude else khong phai la if
mc o moe else khdac, mde div ching lidn di theo cdp... Co 18 ban s¢ hiéu ru
divoc ban chdrt cia if ..oelse chi can gua mot chiong (rinf!?

- Clni y viée trinh bay code, cac cap if ... else ludn di theo cap div ching
¢ thé khdng "o gdn nhau Bun ¢6 thé st dung thém cdp ddu ¢ .. ) néu
thaiy e thict va nhur vay ¢6 the code s& dé doc hon., Ty shién, s viét nhe
thé ndo sE thé hién viée hidu, vir cd phong cdeh vidt code ciia ban niu
Chang Jen ban “'nén’ vidt edu trite 1E nhanh o béd trén nine sau (clit ¢ the
hi ché 1d "vidt thiva” cap ddu { ... }):

if fa == 0]
{
if (b —— 0)
printl {"\n BPT co vo so nghiem.");
clse

printt{™\n BPFl vo nghiem."};

alse

0.



o CAU TRUC VONG LiiP

§1. TOAN TU for

Nhu da chi ra ¢ §5 ctia Chwong 4. ¢6 thé tao nén chu trinh bing cich
dung cac todn tur if va goto. Toan tu for cho ta mot cach khac xay dung chu
trinh hié¢u qua hon, nd c6 dang sau:

for (biéu thuac 1; bidu thac 2; bidu thac 3)

Khéi 1énh; /* Than chu trinh */

Nhu vay toan tr for gdm ba biéu thire va than for (than chu trinh for).
Than for Ia mot cau I¢nh hodc mot khéi [énh viét sau tir khoa for. Bit ky
bi¢u thire nao trong ba biéu thire néi trén déu ¢o quyén ving mit nhung phai
gitr ddu ; (ddu cham phay).

Thong thudng biéu thire 1 1a mot todn tir gan dé tao gia tri ban ddu cho
bién di¢u khién, bicu thirc 2 1a mdt quan hé logic bidu thi diéu kién dé tiép
tuc chu trinh, bi¢u thire 3 1a mdt toan gan dung dé thay doi 2id i cua
bién diéu khién.

Su hoat dong cua toan tw for:

Toéan tr for [am vicée theo cac bude sau: ¢

1. Xac dinh biéu thiec 1.

o]

. Xac dinh biéu thire 2.

3. Tuy thude vao tinh ding, sai ctia bicu thie 2, may s& lua chon mot
trong hai nhanh:

a) Néu biéu thire 2 ¢6 gia tri 0 (sai), may s¢ ra khoi for va chuyén 101 cau
I¢nh sau théan for.



b) Néu bicu thue 2 ¢ g1d tr1 khac O (dang) may sé thyue hién ciac ciu [Enh
rong thin for. Khi gap ddu } (ddu ngodc nhon déng} cudi cung cta than for
hodic gip cdu 1¢nh continue may s& chuyén tdi bude 4 (khoi diu lai).

4. T'inh biéu thirc 3. sau do quay trd lai bude 2 dé bat dau mat vong mdi
cua chu trinh.

Nhin xét:

I. Biéu thiic 1 bao git cling chi duoc tinh mét 14n.

2. Bicu thirc 2, bidu thire 3 va than for ¢6 thé duoe thue hicén p di lap
lai ahidu 14n.

Vai cha y:

1. Khi biéu thue 2 ving mit thi né ludn duge xem 1a ding. Trong trudmg
hep nay viée ra khoi chu trinh for can duoe thuce hién nhd cdu 1énh break,
goto hodc teturn (viét trong thin chu trinh).

Trong déu ( (diu ngodc tron md) ngay sau wr khod for
plmn cach nhau boi diu chéim phay. Trong mdi phin khoéng nh

26m 3 phin
hitng ¢§ thé
viét mdt biéu thire (nhu vira noi & trén) ma con cé quyén vidt mot diy
biéu thite phin cdch nhau boi ddu phay. Khi dé cic biéu thire trong mdi
phin s& duoc xac dinh tir trai sang phai.

Tinh ding sai clia dy biéu thirc trong phin thd hai duge hidu 1a tinh
dang sai cia biéu thire cudi cung trong diy nay.

3. Bén trong than ¢da 10dn 1 for ta Tai €6 thé st dung cde toan wr Jor
khac. Bang cdch nhu vy ta ¢6 thé xdy dung nhimg chu trinh 16ng nhau
(xem vi du 3 dudi day).

4. Khi gép cdu I¢nh break (xem §4) trong thin for, may s¢ ra khoi toan
tir for sdu nhit choa cdu 1énh nay.

5. Trong than for c6 thé st dung todn tir poto dé nhay ra khéi chu trinh
dén mét vi tri mong mudn bat k¥ (xem vi du 3 dudi day). Ciing ¢é thé s
dung toan i return trong thin for dé trer vé moét ham nao do. Dudi day 1a
mot 56 vi du minh hoa cach six dung todn tu tor, if, switch va goto,

6. Trong than for ¢ thé ding cdu 1énh continue (xem §5) dé chuyén
dén diu mot vong 13p mai ctia chu trinh. Néi rd hon: khi gap continue thi
may s& bo qua cdce cdu 1énh con lai trong thin chu trinh @& chuyén dén
xét bidu thire 3

Vidu 1:

Cac khia canh khac nhau coa todn tr for duge thé hién trén 6 chuong
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trinh sau. Cd 6 chwong trinh ndy giai quyét cing mdt bai toan: dao nguoce
mot diy s0.

/* Chuong trinh dao nguoc mot day so. Ban 1 (050101B1.C) */
#i'nclude "stdio.h"

finclude "conioc.h”
float =[] = {63.2, -45.6G, 70.1, 3.6, 14.5};
int n = sizeof(x) / sizeof(float):;

mainf)

1

/i

int i, 3j;
float o3

clescril);

for{i=0, j=n-1; i<j; ++i, --7}
{

c = x[i];

x[i] = x[]1;

x[3] = c:
}

printf ("\n Day ket gua: \n");
for (i=0; i<n; ++1i)
printf{("%$8.2f", x[il}:

getch ()

Chuong trinh dao nguoc mot day so. Ban 2 (0501018B2.C)

#include "stdic.h"

#include “conie.h"
float x[] = {63.2, -45.6, 70.1, 3.6, 14.5};
int n = sizeof(x) / sizeof(float}):

mein )

{

}

int i, j;

float c;

clrscri{);

for(i=0, j=n-1; i<j; c=x({i}, =[1i]l=x[]], ®[jl=c, ++i,
/* Than for la cau lenh rong */

printf{"\n Day ket gua: \n" );:

for{(i= -1; ++i < n; ) /* Vang mat bieu thuc 3 */
printf ("4$8.2L", x[1] }:
getch(};

/* Chuong trinh dao nguoc mot day so. Ban 3 (050101B3.C)

w/

-=j);

*/
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§include "stdio.h”
finclude "conio. b

float x|} = {83.2, -45.6, 40.1, 3.6, 14,51}

int n - sizeot(x) sizeot (Float);
marin()
i

int 1 = =1, ]3¢

float of

clrscr ()
for (3 n-1 - vel, i< ) /* Vang mal blcu thuc 1 owas 3 %/
i
S 4 I B
xli] - =017
¥ = wi
i
printd {"xn Day ket qua: \n");
ftor(i-0; 1-n;i } /* Thay quan he i < n bang bieu thuc 1 -0
prian("“‘-.Ei.2t", ABERSRER
getahil g
1
/* Dao nguoc mot day so. Ban 4 (0%0101BA.CY */
binclude "stdiooh®
binelude "conio.n®

i loat =i — {(63.2, -44.6, W0.1, 3.6, 14.5%;

int o= aizeol{x} / sizoof (Eloat):
main ()
{

nt 3 = 9, j - n-1;
{loatl o;
clrgari)s

torl; ; + /* Vang mat ca 3 bieu thuc */

{
e o= xtids
x[1] = =13]1:
x111 - ci
PLEad mee ——
golo LL; /* Ra khoi lor bang golo */
1

tL: printE("\n Day kel qua: Nty
for {i—-1; 1++<n-1; print[("%8.2fﬁ“, IRR BRI
getuh ()

/+ Tao nguoc mol dey so. Ban 5 {050101B5.C) */
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finctude "stdio.h”
tinclude “"conio.h"
fleat =[] = {€3.2, -45.6, 70.1, 3.6, 14.5};
int n = sizeof(x) / sizeof(fleocal)};
mainig)
{
int 1 =0, J =n - 1;
fleoar «;
clrscr();
for{ ; ;) /* Vang mat ca 3 bieu thuc */
{
c = x{il;
x[1i] = x{}];
x[i] = ¢
1f{++1i >= --7}
break; /* Ra khoi for bang break */
1
printf ("\n Day ket qua: \n™};
for{i=-1; i++<n-1; printE{"%8.2f", x[i1})};
getch{);
'
/* Chuong trinh dao nguoc mot day so. Ban 6 (050101B6.C) */
finclude "stdioc.h"
#include “conio.h”
float =[] = {63.2, -45.6, 70.1, 3.6, 14.5};
int n = sizeof(x} / sizeof({float);
maini{}
{
int 1 = 0;
int j = n-1;
float c:
clrscri);
for( ; c = x[i], xii] = %3}, =[] = ¢, ++i<--J; )
fprintf (stdprn,”\n Day ket qua: ‘\n "};
for{i = 0; printf£{"%$8.2f", x[i]l, ++i-n}; };
getchi):
1

Vidy 2:
St dung bang ma trong §3 cta Chirong 4 va biét ring trong mang a chira
ma trinh d§ cua 15 ¢an bd. Can thdng ké:

- 56 can b ¢d trinh dé tir dal hoe trd 1én.
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- 36 ¢an b ¢o trinh dd tir cao hoe tréy 1én.
- S0 cdn b ¢6 trinh dd tir pho tién sT tror 18n.
- §6 can bd la tién sT.

St dung todn tir for va switch ¢6 thé viét chuong trinh cho bai todn trén
nhu sau.
/* Chuong trinh thong ke can bo theo Lrinh do (050102.C) */
finclude "stdio.h"
#include "conioc.h"
int al] = {6, 1, 4, 3, 2, 5, 1, 6, 4, 5, 2, 3, 1, 3, 5};
maini)
{
int i, trendh = 0, trench = @, trenpts = 0, ts = 0;
clrsce(); ’
for{i=0; i<l5; #+1)
switchi{alil)

i
casc 6: ts+d;
casc H: trenplst+;
casce 1: Lrenchii;
case 3: Lrendht;
H

printf("\n So can bo tu dal hoc tre len la: %d", trendh);
printf{"\n So can boc tu cao hoec tre len la: %d", trench);
printf("\n So can bo tu pts tro len la: %d“, trenpts):
printi{"\n S0 can bo ¢o hoc vi tijen sy la: %d", ts);
gerchi);

1

Vidu 3:

Chuong trinh tim phan tr &m dau tién cua mot ma tran dudi diy s¢ minh
hoa cach str dung cic chu trinh 1ong nhau va cach ding goto. break dé ra
khoi chu trinh (ban 1 ding goto va bian 2 dung break).

/i

Chuong trinh tim phan tu am dau tien cua ma tran.

Ban 1 dung goto (050103B1.C)

t/

Finclude “stdio.h™

float aldj[4] = {

{ 15, 46, 3.5, 6.3 1,
{ 34, 0, -25, 35},
{ 1, -13, 46, -38 }

i
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main()
{
int 1, j:
clrscri);
for (1=0; i<3; ++i)
for (j=0; j<d; ++3)
if {a[i]ljl1<0) goto tim thay;
printf{"\n Ma tran khong co phan tu am."};
goto ket thuc;
tim thay:
printf{"\n Phan tu am dau tien la a(%d, %d} = %0.2f",
i+1l, 3+1, alijljlis
ket thuc: ; /* Cau lenh rong */
gatchi);
}
/i
Chuong trinh tim phan tu am dau tien cua ma tran.
Ban 2 dung break {050103B2.C)
*/
flinclude "stdio.h"
Licat a[31[4] = {
{ 15, 46, 3.5, 6.3 },
{ 34, 0, -25, 35 },
{1, =13, 46, -38 }
+i
maini})
i
int i, j:
clrscr{);
for (i=0; i<3; ++1i)
{
if (afi] [31<0)
break;
1f {j<4)
break;
1
if (i<3 && j<4)
printf ("\n Phan tu am dau tien la a{%d, %d) = $0.2€",
1+1, j+1, afil[il};
else
printf{"\n Ma tran khong co phan tu am."};:
getchi};
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Vidu 4:

Chuong trinh duéi diy giai quyét bai todn tim gia tri 1én nhit va nho
nhit trén mdi hang cua ma trdn. Trong chuwong trinh s&r dung cic chu
trinh 16ng nhau.

/t

Chuong trinh tim max va min tren mei hang ma tran (050104.C)

*/

#include "stdieo.h"

float al3}1{4] = {

{ 15, 46, 3.5, 6.3 },
{ 341, 0, -25, 3% },
{1, 13, 46, 31 }

b

main()

{

int i, j, cotmax[3], cotmin(3];

fleat max|3), min[3]:;

clrscri);

for (1=0; 1<3; ++1i)

{
max[i] = min[i] = a[i]][0];
cotmax[i] = cotmin[i] = 0
for (j=1; J<4; ++j}

{
Cif (max{il< ali](3])
{
max[i] = alil[}]:
colmax[i] = j;
}
if (min[i]>alil (3]}
{
nin(i] = ali)[j]:
cotmin[i] = j:
}
}

}
for{ L=0; i<3; ++i )

printf{"\n Hang: %d max = a(%d, %d} = $5.2f\
min = a(%d, %d} = $5.2f", i+l, i+l, cotmax[i]+1,
max[i], i+l, cotmin[il+l, min[i]};
getch () ;



§2. TOAN T(¥ while

Ciing gidng nhu for. todn tir while dang dé xay dung cic chu trinh, né ¢o
dang sau:

while (bidu chac)

Khdi lénh /* U'hin chu trinh */

Nhu viy todn tir while ¢6m mot bicu thire v than while (than chu trinh).
Than while 1a mot cdu 1énh hode mot khédi iénh.

Sy hoat dgng cua while:

Toan tr while lam vi¢e theo cac bude sau:

1. Xac¢ dinh gia tri cua bidu thire (vidt sau while).

2, Tay thude vio tinh dung sal cua bidu thire nay. may s& lua chen mol
trong hat nhinh:

) Néu bicu thire ¢6 gid tri 0 (sai). may s& ra khoi chu trinh va chuyén 1o
ciu [énh sau than while.

b) Néu bicu thie ¢o gid tri khie 0 (ddng) may s¢ thue hién cdc cau lénh
trong thin while. Kbt eap ddu U cudi cling cua than while mdy s¢ o lai
budc 1.

Nhin xét: Thin ctia while ¢é thé duge thue hién mdt lin hode nhidu Lin
va ciing ¢6 1thé khong duoe thye hién 1An nao néu npay tir ddu bicu thire (sau
while) dé sai.

Vi cha y:

1. Ciing ¢iéng nhu ddi véi for. trong cip ddu { ... ) (didu negodc tron) sau
while ching nhimg ¢6 thé dit mot biéu thite ma con ¢6 thé vidt mot day bitu
thire phéin cich nhau boi déu , (dfu phiy). Tinh dung sai cua day bicu thire
duge hidu 1a tinh dang sai cla bidu thire cudi cimg trong day.

2, Bén trong thin cua mdt todn ta while lai ¢o thé su dung céc todn wr
for hodc while khac. Bing cach dé ta ¢6 the xdy dyng duoe cac chu trinh
16ng nhau.

3. Khi gap cau 1¢nh break (xem §4) trong thdn while, may s¢ ra khoi
toan wr while siu nhat chira ciu lénh nay.

4. Trong than while ¢6 thé s dung toan t goto dé nhay ra khoi chu
trinh dén médt vi i mong mudn bit kv. Ta cling ¢ thé su dung todn
return trong than while dé ra khoi mét ham ndo dé.

5. Trong thian while ¢o thé dung ¢du iénh continue (xem §3) dé chuyén
dén ddu mot vong Lip mai cua chu trinh. N6i 13 hon: khi ¢dp continue thi
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mdy s€& bo qua cac cdu 1énh con lai wrong than chu trinh dé tré lai bude tinh
va ki€m tra bicu thirc (viét sau while).

Cice viduy:

Vidu 1:

Khi sir dung cac kha ning cta todn tir while, chuong trinh tinh tich vo
hudng cta hai vée to x va y ¢ thé vidt theo cie cach sau.

/* Chuong trinh tinh tich vo huong. Ban 1 (0502018B1.C) =*/

#include "stdio.h"

#include "conio.h"
tloat x(] = {4, 6, 8, 3.5},

vyl = {2.6, 3.2, 4, 7};

main ()

{

}

float s = 0.0;
int 1 = -1;
clrscr();
while (++1 < 4}
8 += x[i] * y[i];
printf {(“\n Tich vo huong = %0.2f", s);
getchi};

/* Chuong trinh tinh tich vo huong, Ban 2 (050201832.C) */
finclude ”"stdio.h"

#include “conio.h"

float x[] = {4, 6, 8, 3.5},

y[l = {2.6, 3.2, 4, 7}:

maini}

{

)

float s = 0;
int i = 0O;
clrscr{);
while (1} /* Bieu thuc luon luon dung */
(
8 += x[1] * y[i]:
it {(i++ >= 4} ygoto xong;
}
xong: printf{"\n Tich vo huong = %8.2f", s):
getch();

/* Chuong trinh tinh tich vo huong. Ban 3 (050201B3.C) */
#include "stdie.h"
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#include "conio.h"

float x[] = {4, 6, 8, 3.5},
yll = {2.6, 3.2, 4, 7};
maini)

{
float 5 = 0; int 1 = 0;
clrscr();
while{s += x[i] * y[i]l, ++i - 35};
/* Than while la cau lenh rong */
printf{"\n Tich vo hucng = %8.2f", s}:
gefch();

b

Vidy 2:

Boan chuong trinh dudi day s& cho sb nguyén duong n nho nhét sao cho
1+2+..+n>10000.

int s =1, n = 1;

while (s <= 10000)

S 4= ++n;

Vidu 3: _

Cho diy n sé nguyén chia trong mang a (bt du tir a[1]). Hay x4c dinh
xem ¢6 tdn tai phé‘m tir 4m trong day hay khong? Néu cé, thi cho biét phé‘m
tir 4m déu tién. Doan churong trinh sau s& dap img yéu cdu trén.

int 1 = 1;

while (afi]l »= 0 && 1 <= n) t+i;

if (i <= n)
printf ("\n Phan tu am dau tien = a[%d] = %d™, i, al[i]):

else

printf{"\n Day khong co phan tu am."};

§3. TOAN T do while

Trong cdc toan tir while va for, viée kiém tra diéu kién két thic dit & diu
chu trinh. Khéc voi hai toan tir trén trong chu trinh do while viée kiém tra
diéu kién két thuc dit cudi chu trinh. Nhu vdy thin cua chu trinh bao gi¢
cling duge thue hi¢n it nhit mot lan.

Toan tr do while ¢é dang sau:

do

Khdi 1énh /* Than chu trinh */
while (bidu thuac);

Ta nhan théy, cac thanh phi’in cta todn tir do while theo thu tr gf‘)m: T
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khéa do, thin chu trinh. tr khoa while. biéu thire va ddu ; (diu chdm phay).
Théan do while (cling giong for va while) ¢6 thé 14 mdt cdu lénh riéng 1¢ hoiic:
mot khoi 1énh.

Sw hoat ddng cda do while: Todn tir ndy lam viée theo cac bude sau:

1. Thure higén céc cdu Iénh trong thin do while.

2. Khi gap ddu } cudi cung cia thin do while. may s& xdac dinh gia tr]
cua bidu thire sau tir khoa while.

3. May s& phdn nhanh theo gid tri cua biéu thic vira nhin duoc:

a) Néu bidu thirc ¢6 gid tri dung (khac 0), may s& tré lai bude 1 dé tidp
tye thue hién vong mat cua chu trinh.

b) Néu bicu thic ¢6 eia tri sai (bang 0), may s& ra khoi chu trinh va
chuyén to1 cdu fénh ding sau dau ; (dau cham phady) dit cudi toan tr do
while.

Cha y: Nhitng di¢u can hru y d6i véi toan tir while néu trong §2 ciing
ding véi toan tr do while.

Vi du minh heu:

Vidul:

D¢ tinh cin bac hai cia mdt s6 duong a ¢é thé dung cong thire 13p:

x(MW=a

X(n+ 1)=(x(n) * x(n) +a )}/ {2 * x(n)), voin>=0

Qua trinh 1ap két thae khi:

abs((x(n + 1) - x(n)) / x{(n}) < 0.00001

va khi do x(n + 1) duge xem 1a gid tri gdn ding cia cdn a.

Thuit todn trén duge chirong trinh hod nhur sau.

/* Chuong trinh tinh can bac hai (050301.C) */

tinclude "math.h"

#include “stdio.h"

Finclude "conio.h™

malin )

{

double a, xn, c:
int ch;

Lt:

printf{"\n a = ");

scanf{"%$1{", &a); /* Vao a tu ban phim */
it (a < {7}
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printf {"\n a<0 ? "i;

goto kt;

if (a == 0 }

xn = 0;

goto kqg:

/* Bat dau vac thuat tocan */

Xn = a;
do
{
¢ = Xn:
xn = {(xn * xn + a) / (2 * xn}:
}

while (fasb({{xn - ¢} / ¢} »= le-5};

kq: printf{"\n a = %8.2f sgrt(a) = %8.2f", a, wn} i
printf {"\nCo tiep tuc khong? - c/k ");
ch=getch(};

if (ch == 'c' || ch == 'C"}
goto Loy
kt: &
}
Vidu2:

Poan chuwong trinh xéc dinh phin it 4m déu tién trong vi du 3, §2 ¢d thé
viét lai bang cach dung do while nhur sau:
int i = 0.
do
++i; /* Than chu trinh l& cau 1lénh */
while (a[i] >= 0 && i1 <= n);
if (i< ow)
printf{"\n Phan tu am dau Llien = alsd] — %d™, 1, afil}:
alse

printf{”\n Day khong co phan tu am. ") ;

§4. CAU LENH break |

Cau lénh break cho phép ra khéi for, while, do while va switch. Khi ¢6
nhiéu chu trinh 18ng nhau, cAu 1énh break s& dua mdy ra khoi chu trinh
(hodc switch) bén trong nhit chira né. Nhu vdy. break cho ta khad ning ra
khoi mdt chu trinh (tir mot diém bt k¥ bén trong chu trinh) ma khong ding
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dén didu kién két thue chu trinh. Moi cdu 1énh break ¢o thé thay ba"mg céu
I¢nh goto v&i nhén thich hop.

O cac muc trén di co madt vai vi du vé viée st dung cau 1¢nh break. Bay
21 8¢ trinh bay mat vi du khac.

Biét s npuyen duong n s€ 1a nguyén t6 néu no khéng chia hét cho
cdc s6 nguyén trong khoang tir 2 dén can hai cia n. Thuit todn 1rén s8
duge su dung trong doan chuwong trinh dudi day dé kiém tra tinh nguyén
td cua n.

int i, n, ng te - 1;

for (i = 2; 1 <= sqgrt{n); ++i}

il {{n mod 1) == 0)
{
ng ko = 0;
break;
t
if (ng Le)

printf{"\n ¥d la ngquyen to", n);
elseo

printf{"\n %d la hop so", n);

§5. CAU LENH continue

Tral voi cau {énh break (dung dé ra khoi chu trinh), ¢du Iénh continue
ding dé bit diu mat vong mai cua chu trinh bén trong nhit chira nd. Noi
mot cach chinh xac hon:

- Khi gap ciu I¢nh continue bén trong thin clia mdt todn tir for, mdy sd
chuyén t&i buge khoi dau lai (buéc 4 trong diém "Sur hoat dong cua for").

- Khi gdp cdu [énh continue bén trong thdn cia while hodic do while.
mdy s& chuyén toi xde dinh pia tri bidu thire (viét sau tir khoa while} va sau
do tién hanh kidm tra diéu kién két thtic ¢hu trinkh.

Mt diém can luu y la: continue chi ap dung cho cic chu trinh chu
khong ap dung cho switch,

Vidu:

Gia st ciin vidt chuong trinh dé tir mdt ma trin a cho trude:

- Tinh tdng cdc phiin tir duong cia a.

- Xdc dinh s6 phin tir dwong cia a.

- Tim cuc dai cha cde phan wr dirong ciia A.
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Chuong trinh s& nhu sau.
/* Chuong trinh xu ly cac phan tu
ducng cua ma tran (0530501.C) */
lTinclude "stdioc.h™
include "conio.h"
float af[][4] -
{
{25, 0, -3,5},
-6, 4, 0, -2},
{30, -4, 7, =3}
}i
main{}
{
int i, j, k
float 5 = 0, max = 0;
clrscri);
for{i = 0, 1 < 3; ++1i)
Fort] = 0; 3 < 4; ++7)
i
if (alil[j] <= 0}
continue;
s += alillj}l;
if {max < afi]l3j])
max = alil[]]:
ttk;
}
printf{"\n S50 phan tu ducng la: %d™, k)
printf{"\n Tong cac phan tu duonyg la: %0.2f", si:

printf("\n Max cac phan tu duong la: $0.2f", max);
getchi(};

BAl TAP CHUONG 5
Bai 1: Léap chuong trinh gidi hé:
ax + by =c¢
dx +ey=f
cac hé sd a. b, ¢, d. e, [ nhin tir ban phim. Yéu chu xét tat ca cac truong
hop c6 thé.
Bai 2: Lap chuong trinh dé:
- Nhap mot diy s tir ban phim.
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- Tinh trung binh céng cua cac s6 duong va trung binh ¢dng cua cic so
am trong day so trén.
Bai 3: Lap chuong trinh tinh ¢* theo cong thic xép xi:
2 [

X X X H LT
¢’ =l+—4+—+ . +—xx"x
2! m

v d6 chinh xac 0,00001. Tue 14 n ¢an chon sao cho:

M 0.00001
!

Bai 4: Lip chuong trinh tinh sin(x) v&i d6 chinh x4ac 0.0001 theo
¢dng thire:
3 2n+l

. xoox
sin{x)=x—"—+ "+ .+ (-
) 38t =1 (2n+1)!

Bii 5: Lap chuong trinh dé: .

- Vao bon day sBap, .2y bla o byl €l ey €4t A oo do
- In két qua trén n dong, mbi dong 5 gid tri theo miu sau:
ai bl ¢ di min(a.b,c,d) max(a, b, ¢, dj)
Bai 6: Lap chuong trinh tinh tich phan:

()
]
theo cong thirc Sim Son.
Bai 7: Lap chuong trinh tinh t& hop chip m cta n:

o - nin=-D..(n-m+1)

"

m!

Bai 8: Lap chuong trinh d€ in mdt diy n sd thuc x,, ..., X, trén nhiéu
dong, mdi dong gdm m s6 (dong cudi ciing ¢6 thé it hon).

- Cac gia tri m,n va x,,...,x, nhan tr ban phim.

Bai 9: Nhip céac hé s0 ay, ..., a, tir ban phim sau 46 in ham f{x) trén mot
dong thco mau sau:

fy=aixi+. ..+ am
Bii 10: Lip chuong trinh tinh:
S=(al+. . +a)"
trong do6 n va a, ..., a, nhdn tir ban phim.
Bai 11: Cén co tdng sé 200000d tir 3 loai gidy bac 1000d, 2000d va
5000d. Lap chuong trinh dé tim tat ca cac phuong an ¢6 thé.
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Bai 12: Lip chuong trinh tim phin tr am cudi cung cta diy aj. ... a,.

Bai 13: Cho hai diy sd:

di. ... ay va by, L by,

ca hai déu xép theo thir ty ting. Lap chuong trinh dé tir hat day trén xay
dung mét ddy mdi cling theo thir tu tang,

Bii 14: Cho diy sb ay, ..., a,. Loc cac sb duong dua vao méing b, cic sb
aAm dua vdo mang c.

Bai 15: Sip xép mot diy s theo thir ty tang dén.

Bai 16: Cho day 3O ar. ... & Lap chuong trinh in cdc s& am trén mot
dong, cdc sé dwong trén dong tiép theo.

Bai 17: Cho hién 1én man hinh cc kit ¢6 ma ASCII tir 33 dén 255,
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(*vove § HAM VA CAU TRUC CHUUNG TRINH

§1. TO CHU’C CHUONG TRINH THANH CAC HAM
1.1. Xét bai toan don gian sau: Tim gia trj 16n nhit cua ba sé ma gia tri
cua chung dugc dua vao tir ban phim.

Ta 16 chuc chuong trinh thanh hai ham: ham main va mét ham ma ta dat
tén 1a max3s. Nhi¢m vu cua ham max3s 1a tinh gi4 tri Ién nhét cua ba sé gia
dinh ma ta goi la a, b, c. Nhiém vu ctia ham main la doc ba gia tri tor ban
phim, ding ham max3s dé tinh max cta ba gi4 tri vira doc duoc, dua két qua
ra man hinh va doc tiép ba gia tri khac néu muén. Chuong trinh duoc viét
nhu sau:

#include "stdio.h"

float max3s(float a, float b, float c¢); /*Nguyén miu cua
ham* /

main() /* bat dau ham main */

{

float x,vy,z;

int ch;

tt: printf("\n Nhap vao ba so: ");

scanf ("$f%£%f", &x,&y,&2);

printf ("\nx= %30.2f\ny= %0.2f\nz= %0.2f\n max= %8.2f",
X, Y, 2, max3s(x,y,z));

printf ("Co tiep tuc khong? - C/K");

ch = getch();

if (ch == 'c¢'" || ch == 'C') goto tt;
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} /* ket Lhuc ham main */
/* Dong diu khai bac kidu ham, L&n ham,
kidu dbi va tén dbi */
Ifloat max3s{float a, float b, float c}
{
float max; /* Bién cuc bd ding trong thin ham */
max = a>bZa:b;
return (max>c?max:c); /* Gia tri ham tra vé& */
b /* ket Lhuc ham max3s */

Chua y:

+ Khdng nhit thiét phai khai bio nguyén méu (prototype) ctia ham,
nhing nén ¢é vi nd cho phép chuong trinh bién dich phat hién 18i khi goi
ham (sé dbi khong dang) hay e ding vige chuyén dang (vi du dbi tir int
trong 1&i goi ham sang tloat 14 kidu cia déi).

+ Nguyén miu ctia ham thuce chét 1a dong dAu cua ham va ¢6 thém vao
dau chim phdy. Tuy nhién trong nguyén mau ¢6 thé bo tén cac doi.

Qua chwong trinh nay cé thé rat ra nhidu khai nidém va qui tic quan trong
tién quan dén viéc xay dung va sir dung ham:

+ Trudge hét mdi ham phai ¢o mot én. Ta co thé dat cho mdi ham mét
tén bit ky theo cac qui tie néu trong chuong 1. L& di nhién trong cling mt
chuong trinh, ¢ic ham phai ¢o tén khéc nhau vd mic du tén la tay y nhung
ta cling nén dit cho ham nhitng (én phu hop vé1 chire ndng cua no.

+ Ham thudng c6 mét val ddi. Vi du ham max3s c6 ba ddilaa, b, c. Ca
ba dbi nay déu cé kiéu gia tri float. Ciing c6 ham Khong db1 nhu ham main
hay ham clrser ching han.

+ Ham thuong cho ta mdt gid tri nao dé. Le di nhién gia tri cvua ham
phu thudc vao gia tri cua céc déi. Ham max3s cho gid tri lon nhit cua ba
dbi cua noé. Gia tri caa ham co thé cé kicu int, float, double, ... Ham max3s
c6 gid tri kidu float. Ham ciing co thé khéng co gia tri, khi dé kiéu cia no
l4 kicu void.

1.2. Quy tac xay dwng mot ham

Ham ¢6 thé xem 1a mdt don vi dde 1ap cta chuong trinh. Cac ham trong
C ¢o vai trd ngang nhau, vi vy khdng cho phép xdy dung mdt him bén
trong cdac ham khac. Ham duoc viét theo thit tu sau:

+ Dong ti¢u dé

Trong dong diu tién (cia mdt ham) chia cac thdng tin vé: kiéu ham, én
ham, kiéu va tén mdi déi. Vi du:

float max3s (floal a, float b, float c)



+ Thin ham

Sau dong tiéu dé 1a than ham. Than ham la né1 dung chinh cua ham
bat dau bang ddu § va két thue boi diu ;- Trong thin ham chira cac cdu
1énh ¢dn thidt dé thue hién mdt yéu ciu nao do di dé ra cho ham.

Vi du: Than ctua ham max3s 1a doan chuong trinh tinh gia tri 16n
nhit cua ba déi a. b, c. Trong thin ham max3s ta ding thém bién max. Cin
phan biét sur khic nhau gitra bidn max v&i cac di a. b, ¢. Bién mux 12 bién
cuc bo no chi ¢o tae dung trong than ham va khong ¢o bil ¢l mot 1ién hi i
dén cde bién cua cac ham khac rong chuong trinh. Trdi lai cde déi a. b, ¢ lai
duoe dimg dé trao ddi dir lidu gifta cdc ham.

Trong than ham ¢o thé su dung mdt cau I¢énh return, ¢d the ding nhiéu
ciu I¢nh return ¢ nhitng ¢hd khac nhau va ciing ¢6 thé khong sir dung ciu
i¢nh nay. Dang tdng qudt cua no La:

return | biéu thoae );

Gia tri ctia bicu thire trong cdu 1énh return s& duoe gan cho ham. Néu
ham ¢6 kidu void thi khéng ¢6 pia tri tra vé, do do khodng cin 1énh return.

Trong vi du dung xét gid tri cta biéu thite ndy 13 gid tri 1on nhit cta ba
ddi b c.

1.3. Quy tic hoat dong cda ham

Tré i vi du trén ta thiy tham sb cudi cua ham printf’ 1d max3s(x,v.z), do
[ 101 goi ham max3s. Mot cich dng quat, 1o goi ham ¢o dang sau:

Lén ham (| danh sach cdc tham sb Lhyuc |);

Mot di¢u cin nhd khi vidt 167 goi ham 1a; 56 tham sb thue phai bing b
tham s6 hinb thire (d6i) va mdi tham sb thuc phai ¢6 cing kic¢u gia tei nhu
kiéu gia tri cua dbi trong (ng véi nod.

Khi gap mot 131 goi ham thi ham bit dau duoce thue hién, Néi cdach khace,
Khi mdy edp mdt 101 goi ham ¢ mdt ¢hd ndo dé cia chuong winh, thi miy s&
tam rod chd do va chuyén dén ham wong tmg. Qua trinh d6 s& dién ra theo
trinh ty ¢de budce nhu sau:

- C-flp phat bd nhé cho cac dbi va cdc bién cuc bo.

+ Gan gid tri cta ¢dc tham sé thue cho cac déi trong ung.

t Thue hién cic cdu I¢nh trong thian ham,

+ Khi gap cdu énh return hofic diu § cudi cung cua thin ham thi may s¢
xod cde ddt, cac bidn cuc bd va thoat khoi ham.
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+ Néu trd vé tir mot cdu 1énh return co chira biéu thire thi gia tri cua biéu
thac duge gdn cho ham. Gia tri cia ham s& duge st dung trong céc bidu
thitc chira né.

Trong vi du trén, gid tri cua ham max3s(x,y.z} s& duoc st dung trong
cau 1¢nh printf. N6t cach khiac, gia tri lon nhdt cua ba sd x, y, z 8¢ duge dua
ra man hinh.

1.4, Cau trac téng quat cta chwong trinh

Chuong trinh gém nhidu ham duoc viét theo trinh tu sau:

b Cac llinclude ({dbiing d& khal bao cic thu vién)

t Caic #define {diung d& khai bao cac hing)

+ Khai bdo cac dbi tugng di liéu ngoai

{bién, mang, ciu trac, heop, ...}

+ Khai bac nguyén miu cia cac ham

+ Ham main

+ Dinh nghia cac ham

Chu y: Ilam main co6 thé dit sau hodic xen vao gita cac ham khac.

§2. XAY DUNG HAM VA SUY DUNG HAM
Trong muc nay 1a s& hé thdng hoa nhitng didu di ndi rai rac & muc §1
va b sung thém vai di¢m méi,
2.1. Cac khai niém c¢d lién quan dén ham
+ Tén ham
+ Kiéu gia tri ctia ham
+ Bi hay tham sb hinh thirc
+ Than ham
+ Khai bao ham (khai bao prototype)
+ L.&i got ham
+ Tham s thuc
Ddi voi mdi ham bao gidr cling ¢6 hai giai doan khac nhau la: xdy dung
ham va sur dung ham.
2.2. Xay dwng ham
Khai bdo kiéu ham, dat tén ham. khai bdo cdc dbi va dua ra cac cau
1énh cin thiét dé thyue hién yeu cdu dé ra cho ham.

Mt ham dugce viét theo mau sau:
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Kidu ten ham {kbai bao cac dbi)

{
khai bae cac bién cuc bd
cac cdu 1énh
[return [bieu thuc];)

}

Cha y: Doi v6i eac ham khéng cho gid tri (twong tu nhw thin tue trong
Pascal) thi ding kiéu void. Vi du ham ding dé hién thi gia tri 16n nhit cua
ba doi thue ¢6 thé viét nhu sau:

void hi max 3s{float a,flcat b, float c)

{

floal. x;

x = a»bha:b;

printf{™\n Max- %0.2f",x>c?x:c);
}

2.3. Str dung ham
Ham duge sir dung thong qua 161 goi t6i nd. Cach viét mot 164 goi ham
nhtr sau:
Len _ham(|danh sach cac tham sé thucl):
O day ta can tuu v
+ S tham sé thure phai bing sé déi.
+ Kilu ctia tham $6 thue phai phit hop véi kidu caa dbi trong ng.

2.4. Nguyén tac hoat dong cua ham

Dicu nay da néi khd diy du trong §1. & ddy ta néi thém mot sb didu vé
cac tham sb thuc, cac ddi va cac bién cuc bd.

Do dbi va bién cuc bd déu ¢co pham vi hoat ddng trong cling mdt ham
nén ddi va bién cuc bd cdn ¢o 1én khac nhau.

DS va bién cuc bd déu 14 cac hién tr ddng, nghia 1a ching duge cép
b6 nhd khi ham duoc xét dén va chdng s¢ 1ap tire bi xod trude khi ra khoi
ham. Nhu viy, khéng thé mang gid tri ciia déi ra khéi ham. Didu do cting
c6 nghia 13 khong thé sir dung dbi dé lam thay ddi gia tri cua bt ky mét
dai luong ndo & bén ngoai ham. Ta ciing can cha ¥ ring: dbi hoic hién
cuc bo ¢d thé tring tén véi bit ky dai lugng ndo & ngoai ham ma khong
pdy ra mdt nham 14n nao ca. Néi cach khic, khi xay dung mot ham ta cd
thé ty do st dung cac déi va cac bién cuc bd ma khong so chiing ¢6 tring
tén véi cac dbi wong ndo khic & bén ngoal ham hay khoéng.
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Khi mdt ham duoc poi toi. viée dau tién 1a gid tri cua cac tham sd thye
duge gén cho cac déi. Nhu vay, cac ddi chinh 1a ban sao cua cac tham sd
thire. Ham chi lam viée trén cde ddi, wee 1a chi Jam viée trén cac han sao
nay. Cac dbi ¢co thé bi bién dbi trong thin ham, nhung cac tham 50 thue (ban
chinh) khong hé b thay déi.

Xét vi du sau. Gia sir ta can xdy dung mdt ham ding dé hodn vi hai bién
thue va ta viét ham nay nhu sau.

void hoan vi{float x, float y) /* vi dyg sai */

{
float z;
P
XY}
y=2;
}
Ta viét thém doan chuong trinh sau dé st dung ham nay.
mainf}
{
Noak x,vy;
x = 3.5;
y o= 1.7
hoan vi{x,y):
printf ("\n x= %0.2f y= %0.2f",x,vy):
}

3dy gior ta phin tich xem chuong trinh trén [am viée ra sao vi thu duge
cii gi. Theo cdu 1énh déu tién cia ham main may s& danh hai khodng nho
(mdi khodng 4 byte) cho cdc bién x va y. Hai cau 1énh tiép theo 1a gén 3.5 cho
x vi 7.2 cho y. Cau 1énh sau d6 14 151 goi ham. Cdc bién x va v wrong loi poi
ham 14 cac tham sb thue. Theo cdu 1¢énh nay may tam thot roi khoi ham main
dé chuyén dén ham hoan_vi. Cic déi x, y va bién cuc bd # duge cung ¢ip
khoang nhd. O diy tuy ¢6 su tring tén gift cae bién x, y & ham main va cic
ddi x , y o ham hoan_vi nhung may vin phén biét duge theo nguyén Iy sauw:

+ Bién x & ham main va dbi x & ham hoan_vi duoc bd tri tai cdc khodng
nhd khic nhau.

+ Bién x t6n tai trong sudt ca qua trinh 1am viée ciia chudng trinh, con
ddi x chi 16n tai khi may lam viée bén trong ham hoan_vi.

+ Khi may gap tén x & ham main né hicu dé 13 bién x, con khi may gip
tén x ¢ ham hoan_vi thi no hiéu do 1a déi x.

+Pbi y va bién y cling duge phan biét theo cach nhu vy .

117



Tro lai sy lam viée cua may: sau khi c:fip phat khoang nhé cho cic dbi x
VA v, mady s& sao gid tri tir cac tham sd thue sang cic déi twong tne. Nhu
viy gid tri cia bién x s& duge gan cho dbi x va gié tri cua bién y s& duoc gén
cho déi y. Két qua 1a ¢6i x nhin dwoc gid tri 3.5 va déi y nhan duoce 214 i
7.2 . Tiép do, mdy sé& thue hién céc ciu Iénh trong thin ham,

Khai bao:

tleoat z;

c6 tac dung cung cdp mot khoang nhd cho bién cuc bd z. Ba céau [énh
tiép theo fam nhiém vy hodn vi hai déi x va y. Két qua la déi x nhan gia ui
7.2 con dbi y nhan gia tri 3.5. Sau do la ddu } cudi ctng cua ham hoan vi.
Khi gap ddu ndy may tror lai ham main va thue hién cau 1énh printf. Céu
Iénh nay cho hién gia tri cla cac bién x va y lén man hinh. RS rang ham
hoan vi khéng lam thay dbi gia trj cda cac bién x va y, nén trén man hinh s&
xudt hién dong sau:

X -3.50 y-=720

Sau d¢6 chuong trinh két thuc.

Nhu vay ham hoan_vi(x,y) da viét & trén khong dap (mg duoc yéu cdu
dé ra. Vén dé 16n tai nay s& duge gidi quyét trong muc sau nho st dung mat
khai niém mai rit quan trong trong C la con tro.

§3. CON TRO VA BIA CHIi
3.1. Dia chi
Iién quan dén mdt bién ta da ¢6 khai niém:
+ Tén bién
+ Kicu bién
+ Gid trj cva bién
Vi du cfu [&nh:
float alpha = 30.5;
xdc dinh mot bién co tén 1 alpha co6 kifu float va ¢6 gia 1 30.5. Ta
ciing da biét, theo khai béao trén, mdy s& cdp phdt cho bién alpha mét khoang
nhd gém 4 byte lién tiép. Pia chi caa bién 1a sé thir tr cua byte ddu ticn
trong mdt diy cdc byte lién tiép ma may danh cho bién (cdc byte duge danh
sH 1 03,

Mot di€u can cht ¥ 1a méac du dia chi cta bién [a mdt s6 nguyén nhung
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khong duge danh dong né voi cic sé nguyén thong thutmg ding trong cac
phép tinh.

RO rang dia chi cta hai bién kiéu int lién tiép cach nhau 2 byte, dia chi
cia hai bién kiéu float licn tiép cdch nhau 4 byte.... Nén may s¢ phian bict
cdc kiéu dia chi: dia chi kiGu int, kidu float, ki¢u double....

Phép toan &x cho ta dia chi cia bidn x.

3.2. Con trd

Con tré 1a mot bién dung d¢ chua dia chi. Vi ¢o nhidu lout dia ¢h
nén ciing ¢6 nhi¢u kiéu con tro twong tng. Con tro kidu int dung d¢
chtra dia chi cdc bién kidu int. Tuong tu. ta ¢6 con trdé kidu floal. kicdu
double,... Cling nhu ddi vai bit ki mat bién nao khic, mot con tro ¢én
khai bdo trude khi sir dung. Vide khai bio bién con tré duoc thye hidgn
theo miu sau:

kidu *tén con tro;
Vidu cau Iénh
int =, vy, *px, *c;
khai bao hai bién kiéu int x.y va hai con tro kiéu int 13 pxace,
Tuong ty cdu IEnh:
fleal *t, *d;
khai bao hai con 1ro kidu Noat t va d.
Kht da ¢o ¢de khai bao trén thi cdce ciu 1énh:
c= &Yy,
BPX = &X;

hoan toan xdc dinh. Cau 1énh thit nhit s& gan dia chi cua v cho con tro ¢
v el 1¢nh thir hai s€ gan dia chi cGa bién x cho con tré px. Nhu Viy trong
con 1o ¢ chia dia chi cua bién y va trong con o px chira dia ¢hi cua bicn x.
Cha y rang néu viét:

t o= &y:

thi $& nhiin duge mdt ciu 1énh sai, vi: t 13 con tré kicu (loat. nod chi chira
duge dia chi cua cde bién float. Cau 1énh trén nham gan dia chi cua bién
nguyén y cho con tro t Ii khong thé chfip nhdn duge.

3.3. Qui tac str dung con tré trong cac biéu thive

Ta ¢6 thé sir dung tén con trd hode dang khai bdo cua nd weng cie bidu
thire. Vi du déi voi con ro pX. ta ¢6 thé st dung cdc cich vidt: px (1én con
o) va *px (dang khai bdo cna con tro).
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+ Cach 1: Sa dung tén con tro. Con 1ro ciing 14 mét bién nén khi tén
cua nd xudt hién trong mdt bi¢u thire thi gid trf cua né s¢ duve st dung
trong biéu thic nay. Chi cd mdt didu cdn luu ¥ & day: gid trf cua mdt con
trd la dia chi cua mét bién nao d6. Khi tén con tro dirng ¢ bén trai cua
mot toan tr gan thi gia tri cia biéu thirc bén phai (dé gan cho con o)
phat 1a dia chi.

Ta hily xem cic cdu 1énh sau lam gi 7

floal a, *p, *qg;
p o osaj
Q - p;

ciu lénh thir nhat khai bao mot bién kiéu float (bién a) va hai con tro p
va q kidu float. Céu 1&nh thir hai s& gan dia chi coa bidn a cho con tro p va
cdu 1énh thi ba s gan gia tri cua p cho q. Két qua 1a con troé q chaa dia chi
cua bidn a.

Cang gibng nhu cac bién khic, ndi dung cia con trd ¢é thé thay doi. Ta
¢6 the str dung qui tic nay dé bién dbi dia chi. Chang han, néu con 16 p
chira dia chi cta phdn tr mang ali] . thi sau khi thue hién phép toan ++p nd
s& chira dia chi cua phan tir afi+1]. Van dé nay s con duge thao ludn trong
cie muce sau.

t Cach 2: St dung dany khai bio cta con tro. Nhur da biét sau khi thue
hi¢n cdc ciu [¢nh:

float x«, v, z,*px,*py:
pxX = &X;
py - &y;

thi px tr6 101 X, py tro to y. Bay gid ta ¢6 thé ban dén v nghia cia céc
cach viét:

*px va *py

Diéu ndy duge phat biéu trong mdt nguyén ly rat ngin gon nhu sau: Néu
con (o px trd 161 bién x (hi cac cach vide -

X va *px
13 twong duong trong mel ngdr canh.
Theo nguyén 1y nay thi ba cau [énh sau déu ¢6 hiéu luc nhu nhag:
y = 3*x + z;
*py - 3%k + o7
ey ¢ 3*(*px} + oz
Tir day c6 thé rat ra mot két ludn quan trong a: khi biét duoe dia chi ¢l



mdt bidn thi ching nhimg ching ta ¢6 thé sir dung gia tri ctia nd ma con ¢o
thé gan cho né mot gid i mdéi (lam thay d6i ndi dung coa nd). Diéu ndy sé
duoc ap dung nhu mét phuong phap chu yéu dé nhéan két qua cia ham théng
qua déi.
3.4. Ham c¢6 ddi con tré

Didu ddu tién cin ghi nhé & diy 13: Néu ddi cha ham 1a con tro kiéu int
(hoac float, double....} thi tham s thue trong tmg phéi 1a dia chi cua bién
hodce dia chi caa phf"m tr mang kicu int (hodc {loat, double....). Khi do dia
chi cua bién duge truyén cho déi con tro twong img. Do di bidt dia chi cla
bién, nén ta ¢ thé pan cho né cac gia tri mai bing cich sir dung cdc chu
1&nh thich hop trong thin ham. Biy gi¢r bang cach dung ddi con 16 ta ¢d thé
xdy dung ham ho4n vi hai bién kic¢u float nhu sau:

void hoan vi (fleat *px, fleoat *py) /* vi du dang */

{
float =;
z = *px;
PX = *py;
*py = zi
}
#include "stdio.h"™
main{}
{
float a = 7.6,b = 13.5;
hecan vi{&a, &b);
printf{"\na = %0.2f b = 30.2f",a,b};
}

Két qua thyce hién chuong trinh 1a:
a=13.50 b=7.60

Ta hay xem ham hoan_vi lam viée thé nao? Nhu da biét, churong trinh
bt ddu tr cau 1énh diu tién trong ham main. Két qua 1a bién a nhan gia
iri 7.6 va bién b nhan gia tri 13.5. Tiép d6 12 101 goi ham hoan_vi. May sé
gan gi tri ena cac tham sé thue cho dbi twong mg. Nhur viy dia chi cia
a dugc gan cho con 1rd px , dia chi cia b duge gan cho con tré py. Sau do
may Jin luot xét dén cic cau [énh trong than ham. Céu lénh thtr nhit sé
cip phat cho bién cuc bd z mét khoang nhé 4 byte. Theo qui tic vé sur
dung con tro ndu trong diém 3 thi 3 cdu 1énh tiép theo (uong duong voi
cac céiu 1énh:



Nhu vy a s€ nhdn gid tr cua b va nguoe lai. Tiép do. may trey vé ham
main va in ra nhitng dong két qua nhu da chi ra & wrén,

3.5. Khi nao sir dung ddi con tré

Trong s6 cac dbi ciia ham. ta ¢é thé chia ra lam hai logi. Loai thir nhét
gbm cac dbi dung dé chira cac gid tri d4 biét, ta goi ching 13 cac ddi vao.
Loai thit hai gbm cic dbi ding dé chira cde két qua mai nhin duoe, goi la
cdc ddi ra.

Vi du can ldp mot ham giai phuong trinh bic hai ax” + bx + ¢ = 0. Di voi
ham ndy thi a, b. ¢ 1a cic d6i vao, con cac nghiém x1, x2 1a cdc ddi ra. Ngodi ra
¢6 theé thiét ké dé ham nhdn gia trj bing:

Okhia=0
1 khi a khac 0 va delta>=0
-1 khi a khic 0 va delta < 0

Ta trd lai v6i cdu hoi khi nao su dung dbi con tre”? Cau tra 1o nhy sau
cdce doi ra phai la con tro. Bang sau day chi ra mdi quan hé gifra tham s6
thire va dbi twong tng.

Tham sé thye péi trong ung
Gia ui kicu int Bién kiéu int
(float, double) (float, double)
Dia chi kidu int Con tro kidu int
(float, double) (1loat, double)

By gio viée xdy dung ham giai phuong trinh bic hai dd wd nén dé
dang. Chuong trinh dudi ddy s& minh hoa cac diéu noi trén,
linclude "stdio.h"
linclude ™math.h"
int ptbZ2(fleat a, fleoat b, lloat c, [loal *x1, floal *x2):
maini()
{

int s,ch;

float a,b,c,=x1,x2;

prinlf{"\n Vao a,b,c"):

scanf ("2 fetL{i", L£a, &b, &) ;

5 - ptbh2{a,b,c,&xl, &x2};
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il (s == 0}

printf{®"\n a = 0 "};
clse i1 (s == -1)

printI{"\n delta < Q0 "};
clse

printE("\n x1 = $0.2F %2 - %0.2f",x1,x2 I;

/* llam gial phuong trinh b3c hai */
int ptb2{float a, float b, float ¢,
float *x1, [(Moat *x2)

{
EFleat delta;
1t {a - 0} return 0;
delta - b*b-4*a*c¢;
il fdelta<0) return -1;
*x1 = (-b - sqrt{deltal)/(2*a};
*x2 = (-b + sqrt{delta})/(?*a};
relurn 1;

§4. CON TRO VA MANG MOT CHIEU

Trong C ¢6 mbi quan hé chit ché giffa con tré va mang: cac phan tr clia
mang ¢6 thé duoc xdc dinh nhé chi 6 hoic thong qua con tro. Trong muc
niy s& trinh bay cac van dé ¢6 lién quan dén nmang va con tro.

4.1. Phép toan lay dia chi cho cac phan tir cia mang mét chiéu
(i1 st ta ¢6 khai bio:
double b[20];
Khi d¢ phép todn:
&b[1]
vai 1 trong khoang [0,19] cho dia chi ca phan i bli).

4.2. Tén mang la mét hang dia chi

Nhu dé biét v6i khai bio:

floal all10];

mdy s& bd tri cho mang a mudi khodang nho lién tiép (mdi khedang nhé 4
byte). Nhu viy néu biét dia chi ctia mét phin tir ndo dé ctia mang a thi s8 d@
dang suy ra dia chi cta cac phan tr khac. Mot didu ma ta ¢in noi & diy la
1en mang la mdt hf"mg dia chi, nd chinh la dia chi cua phfm wr daw tidn cua
mang. Nhu vay, trong moi ngir céinh:



a tuong duong voi &a[0)]
at+1 twong duong véi &ai]
*(a+i) twong duong vai afi]

4.3. Néu con tré pa trd téi mot phin tir alk] nao dé thi:
pact tré to1 phan tir thir i sau a[k), tire la a[k+i]
pa-i tro toi phin tr thir i trude afk], tire 1 a[k-i]
*(pa+i) tuong duong vai pali]
Nhur vy sau hai ciu 1énh:
float al30], *p;
p - a;
thi bdn cach viét sau c6 tac dung nhw nhau:
afi] *(ati) *{p+i) pli]
Bay gi¢r ta dua ra mot vi du minh hoa céc didu néu trén.
Xét mt bii todan don gian: vao tlir ban phim sé lidu cua céc phén tir ctia
mdt mang va tinh téng cia ching. Dirdi day 1a bn chuong trinh gidl bai
104n néu trén.
/* Ban 1: vao so lieu cho mang va tinh tong */
kinclude "stdic.h™
main()
{
float al[4],s;
int i;
for (i=0;i<4; ++1i )
{
printf{"\n a(%d] = ",i);
scanf("%f",&ali]l}:
}
s - 03
for (i=0; i<4; ++1i )
5 += alil;
printf{"\n tong = %8.2f",s);
}
/* Ban 2: vao so lieu cho mang va tinh tong*/
linclude "stdio.h™
maint)
{
float al4],s;
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int i;

for (i=0; i<4; ++i )

{
printf("\n a[%d] ~ “,1i);
scanft (“$f", ati };

}

s = 0;

for{i=0; i<4; ++i }
s += ali];
printf(™\n tong = %8.2f",s);
}

/* Ban 3: vao so licu cho mang va tinh tong */
#include "stdio.h"

main{)
{
float ald], s, *pa;
int i;
pa = a;

for (i = 0; i<4; ++i )
{
printf("\n a[%d] = ",i);
scanft ("%£", &pali] );
}
s = 0;
for{i=0; i<4; ++1 )
5 += pali];
print{{"\n tong = %8.2f",s);
}

/* Ban 4: vao so lieu cho mang va tinh tong */
#include "stdio.h"

main{})
{
float al4), s, *pa;
int i;
pa = a;

for (i=0; i<4; ++i)
{

printf{"\n al%d] = ",i );

scanf {("%£f", pa+i );

r
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5 - 0;
for (i O; i<4; ++i
s t= *{(palti);
printf{"\n tong - %8.2f",s);
}

4.4. Bbi la mang moét chiéu

Néu tham sb thue 12 1én mang a (mét chiéu) kicu int (float double,...) thi
dbi pa tuong dng can phai 1 mdt con tro kidu int (float, double....). DI pa
¢0 thé khai bao kiéu con tro:

int *pa;
float *pa;
double *pa;

hofc cfing ¢o thé khai bao nhu mot mang hinh thue:

int pall;
float pal]:
double pal];

Chit ¥ Hai cach khai bao trén 13 twong duong.

Khi ham bit ddu lam vide thi gid i cha a duge truyén cho pa. Via la
hiing dia chi biéu didn dia chi diu cta mang, nén con tro pa s¢ chaa dia chi
phin tir dau tién cua mang. Nhu vay khi mudn truy nhip dén phin ur ali] ta
6 thé dung mot trong hai cach viét sau (trong thin ham):

*(pa+ti) va pali

Gid st ta cin xay dung mét ham dé tinh tdng cac phin (0 cia mét ning
Ki¢u double, Ro rang khi 201 &1 ham ndy cin sir dung hai tham sé thuc: tén
mang chira ddy va dé dai ctia diy sé. Do dé. ham can ¢6 hai déi: mot dbi 1a
con tré kidu double . mot déi 1a bién kitu int. Dudi diy 12 bdn cdch vide
khac nhau cho ham nay.

linclude "stdio.h"

/* Cac nguy@&n miu coa ham ¥/

double suml (double *a, int. n);

double sum2{double *a,int n);

double sumd (double all,int n);

double sumb (double af],int n);

main{}
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doublic b[4];
bl0] 4165.2;
bl1l] 1256.7;
bl2] 2.3be3;
b[31 45e-2;
printf {("\n suml
sum2 {b,4));
printl{”\n sum3
sumd (b,1}));
printf {(*\n sumb
sumb{b,4}};

sum2

sumi

sumb

}
double suml (double *a,int n)

1

double 5 = 07

int i;

for (i=0; i<n; ++i}
s += *la+i);

rcturn s;
}

double sum2 (double *a, int n)

{

double s = (;

int: i

for (i=0; i<n; ++1i)
5 += alil;

relurn s;

}
double sum3(double all, int n)
{

double s = 0;

int i

tor (1-0; i<n; Hi1l}
g t= *{ali};

return s;

}
double sumi{double a[],int n)

{

¢5_ 2", suml (b, 4),

35,2, sum3{b, 1},

- $5.2",sunb{b, 4},

/* ban 1 */

/* ban 2 */

/* ban 3 */

/* ban 4 */



doublce 5 = (;

int i;

for (i=0; i<n; ++i)
5 += a[i];

return s;

}

4.5. Mang, con tré va xau ky tw
Nhur da biet xau ki ti la mot day ky ty diit trong hai ddu nhay kép, vi du:
"Pham Van Anh"

Khi gap mot xdu ki tu ., may s& cip phat mot khoang nhé cho mdt mang
kiéu char du 16n dé chia cac ki t cua xau va chira thém ki tue "' ( ki tr nay
duoe dung lam dau hiéu két thic mét xdu ki tr). Mdi ki tu ctia xdu duoc
chira trong mot phin tir cta mang.

Didu mudn néi & day 1a: cling gidng nhur tén mang. ‘(dLl ki tu Ja mot hang

dia chi biéu thj dia chi dau caa mang chita né. Vi viy néu 1a khai bo st nhu
mot con trd kidu char:
char *st;
thi phép gan:
st = “Pham Van Anh";
hoan toan ¢6 nghia . Sau khi thirc hién cdu 1énh ndy trong con tréd st s&
¢é dia chi dau cda mang (kiéu char) dang chira xdu ki ty bén phai. Khi do
cac cdu lénh:
puts ("Pham Van Anh");
va
puts (st} ;
s¢ ¢O cung tac dung la cho hién 1én mén hinh dong chit:
Pham Van Anh
Ming kiéu char thuong ding dé chira mét day ki tu doc vao bd nhé. Vi
du: d€ nap tir ban phim 1&n ciia mdt ngudi ta cin ding mot mang kiéu char
voi do dai 25. Cac cdu 1¢nh sau cho phép thue hién diéu nay:
char t[25};
printf{"\n Ho ten: ");
gets(t);
Bdy gi&r ta xem gilra mang kiéu char va con tré kiéu char cé nhitng ¢i
gions:, nhau va khac nhau. Bé thay duoe su khac nhau cia chiing ta dua ra su
so sanh sau. Néu cac cau 1énh:
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char *st, t|25];
st = "Pham Van Anh";
gets(t);
la ¢6 nghia (da giai thich ¢ trén), thi cac ciu Iénh:
char *st,t|15];
t = "“Pham Van Anh";
gets (st);
1a khong hop 1&. Cau 1énh thir hai sai & chd: t 13 mot hf’mg dia chi va
khong thé gan mét hing dia chi ndy cho mét hing dia chi khic. Cau 1&nh
thtt ba dang vé ngit phap nhung né khéng thé thue hién duoc. Thue viy.
muc dich cta cdu [énh nay [a doc tir ban phim mgt day ki tr va luu vao mdt
viing nhé duge con tro st tro t6i. Thé nhung ndi dung ciia con trd st con
chua xéac dinh. Néu st da to téi mot ving nhd ndo dé thi cau {¢nh nidy hoan
toan cd nghia.
Ching han, sau khi thuc hién cau Iénh:
st = t;
thi cac cach viét:
qets (b)) va gets{st):;

¢o tac dung nhu nhau.

§5. CON TRO VA MANG NHIEU CHIEU

Viée xir Iy mang nhiéu chiéu phire tap hon so véi mang mot chiéu.
Khéng phai moi qui tic ding vai mang mét chidu déu cd thé dem ra ap
dung dbi vai mang nhidu chiéu, Dudi day s& trinh bay cdch su dung
mang nhiéu chidu.

5.1. LAy dia chi cta phan tir mang

Phép toan ldy dia chi khong dimg duoe ddi véi cic phan tit clia méing
nhié¢u chiu. Néi cach khae. trong nhiéu truong hop ciu lénh :

salill}l

la khéng hop 1& va gdy ra 161 (D& v6i mang hai chidu nguyén ¢ the
dung phép &afij[j -

Nhu viy, chuong trinh sau day véi y dinh vao sb lidéu cho mot ma trin ¢
khong lam vi¢e duoge.

finclude "stdio.h"

main{}

{



float. af{2][3];
int i, j:
for (i = 0; i<2; +41)
Tor (3 = 0; §<3; +1tj)
scanb ("%f", sgalil[)1);
; \
5.2. Phép cdng dia chi trong mang hai chiéu
Nhu da biét, mang hai chiéu a khai bao trong chuong trinh trén gém sdu
phan tir Gmg véi sau dia chi lién tiép trong bd nhé dugce x¢&p theo thir ty sau
(thir tu hang):
Phinte  al0}[0]  a[0][1] a[0][2] afl 101  al1i[11  alt]z]
dia chi 1 2 3 4 5 0
Ta cling di biét 1én mang a bidu thj dja chi diu 1ién cta mang. Nhung
phép cong dia chi ¢ day phai hiéu nhu sau:
+ C quan niém mang hai chiéu la mang (mét chidu) cua mang.
Nhr vily v6i khai bao
float af2)[31};
thi a [3 mang ma mdi phffm ttr ctia no 1A mdt diiy 3 sd thue (mdt hing cua
bang). Vi vay:
a tré tai diu hang thir nhit (phin tr a{0][0)).
ail o 167 diu hang thir hai (phin u a[1][0]).

5.3. Con tré va mang hai chiéu
DE lan hrgt duyét trén cac phin t cua mang hai chidu ta van ¢6 thé ding
con tro theo cdch sau:
Fioat *pa, al2][3];
/¥ Cht y 1&nh nay */
pa = (floal*) a;
Khi do:
pa 1o 1o a0][0]
patl o tdial0][1]
pat2 o161 al0i]2)
pat+3  tro 61 a[ 1]{0]
patd o tdi g[l]]1]
pat3 tro 1o a[1][2]
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Chit v: Phép gan
pa = a;
lam cho C bin khodan, vi kiéu dia chi ctia pa va a khac nhau. Trong khi pa
la con tro float thi a 1a dia chi kiu float[3]. Khi dich C s& dua ra 161 canh bao:
Suspicious pointer conversion in function main
Tuy vily cdu lénh trén vin 1am viée t8t.
Chuong trinh duéi ddy minh hoa cich ding con tré dé vao sb lidu cho
mang 2 chiéu.
finclude "stdio.h"
main{}
{
floal al(2]1[3], *pa;
int i;
pa = {float*} a;
for (1 = 0; i<6; +41})
scanf ("%f", pati);
}
Cé thé cai tién chuong trinh trén bing cach dit phép ép kidu dia chi
npay trong ham scanf nhu sau (khdng cin ding con trd pa):
#include "stdioc.h"
main{}
{
float al2]11[3]:
int i;
for (1 = 0; i<&; +4i)
scanf{"%$f", {float*)a+i);
1
Trén ¥ tuang nay ta ¢o thé viét chuong trinh vao sb lig¢u cho ma trin
thuc cdp mxn nhu sau:
#include "stdio.h™
maini)
{
float alb0]150];
int m,n,i,7j;
printf{”"\n Vao m va n: "};
scanf({"%d%d", &am, &n) ;
for (i=1; i<-m; ++1i})

for{j=1; j<=n; ++7j)



printf {"\n z(%d](3dl= ", i, j}:
scanf{ ("%f", (float*}a + i*50 + j):

}
5.4. Str dung bién trung gian
O trén trinh bay cdch dung con tro dé vao sb lidu cho méing nhidu chidy.
Mét cach khace don gidn hon 13 ding bién trung gian nhu sau:
Doc mot gid tri va chia tam vao mdt bién trung gian. sau dé ta gan bién
niy cho phin tir mang.
Dudi day 1a chuong trinh vao sé liéu cho cde ma tran a va b, sau do tinh
tich cua chiing, Két qua in ra theo thir tu:
ma tran a
ma trin b
ma trin tich ¢
Cdc ma trn in ra duGi dang bang.
Tinclude "stdio.h"

main{)
{
float al3]1[21,bl[2]1(4),c[3](4],x;
int 1,73, k;
/* vao ma lran a */
for{i = 0; 1 < 3; 4+i)
for() = 0; j < 2; 143)
{
printf("\n al[%d] [%d] = ",i,]3 ):
scanl ("%f", &x);
alillji = x:
]
/* vao ma tran b */
Tor{(i=0;i<2;1+1i)
Lor{j=0;j<4;r+3)
{
printf{"\n b[%d] [$d]l= ",4i,3);
scanl ("&f", &x);

b{i][j] = x;



/* Linh c=a*b */
for (i=0;i<3;4+1)
for (1=0;3<4;+47)
{
cli]lyl = O;
for({ k=0; k<2; ++k )
clillJ] += alillkl*blk]{jl:

/* in ma tran a */
printf ("\n MA TRAN A \n");
for(i=0; 1<3; ++1i )
Tfor(j=0; j<2Z2; ++7 1}
prinlf{"$8.2f%c™, ali] L il, j==12"\n":" ");
/* in ma tran b */
printf {"\no MA TRAN B \n");
for{i=0; i<2; ++i )
tor (307 9<4; v13 )
printi("%8.2€%c", (1] (]J],j==32"\n"z" "};
/* in ma tran tich */
printf{“"\n MA 1IRAN C = a&*B \n");
for(i O;i<3;++1)
tor {]=0; j<4; ++])

printf{"%8.2f%c",clil[j},J==32"\n"

2t
}

5.5. Tham sé thuwe ta tén mang nhiéu chidu
Gia sit a 1a mang hai chiéu:
float a[60][50];
Vin dé dat ra ¢ day 1a: Lam thé nao dé ¢6 thé dung tén mang hai chidu a
trong loi go1 ham. €6 hai cach:
Cach 1:
+ Dang dbi con 1ré kiéu float| 50), khai bdo theo mét trong hai miu sau:
float ({*pa)[b0];
float pall [20];

Chi y: Mau 2 chi dung dé khai bao doi, mau | dung dé khai bao con 1o
kicu Noat| 50].

+ Trong thin hiam, dé truy nhap dén phén tir afij[j] ta dang:
pa{i] []]



Chu y: Theo cach nay, ham chi dung duge dbi véi cac mang hai chidu
¢6 50 ¢t (sb hang khong quan trong),

Céch 2:

+ Ding 2 dbi:

float *pa; /* bidu thi dia chi ddu cha mang a */
int N; /* bidu thi sb cdt cia mang a */

+ Trong than ham, dé truy nhép dén phin tir a[i][j] ta ding cong thirc:

*{pa + 1i*N + j)

Chi y: Theo cach 2, mang hai chidu dwoc quy v& mang mét chidu.
Viée xir 1y trong thin hiam s& phitc tap hon so voi cach thir nhét, nhung vi
khong ¢b dinh bao nhidu ¢6t nén ¢6 thé ding ham cho bAt ky mang hai
chiéu nao.

Cac vi du dudi day s€ minh hoa hai cach noi trén.

Vi du: Chuong trinh dudi day gém ham tinh céc tdng hang clia ma tran
thwe cdp mxn thiét ké theo cach 1. Ham nay s& duge ding trong ham main.

¥include "stdio.h"

void tong h{llcat a[}[50], int m, int n, int *th);

/* th tro dén ving nhé chtta cac téng hang */

main{}

{
float bB{30]{5%0C); /* b phai cd 50 cdét */
float h[30]); /* chia cac tdéng hing */
float x; int i,j,m,n;
/* Vao sb liéu */
printf{”\n Vao m va n: ");
scanf ("%d%d", &m, &n} ;
for (i=1; i<=m; ++i}
for({j=1; j<=n; 1+j}
{
printf(”\n b[%d] [8d]= ",i,]);
scanf {("%f",&x); blil[j] = x;
}
tong_h(b, m, n, h); /* Tinh cac tdng hang */
/* In céc tdng hang */
for {i=1; i<=m; ++1i}
printf{”"\n Tong hang %d = %0.2f",1,h{i])};
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void tong h{fleal al]i%0], int m, int n, int *th)

{
inl L, ];
for (i=1;i<=m; t1i)
{
thii]=0;
for(j=1l;j<-n;++7}
thlil += alijlj]:
}
}

§6. KIEU CON TRO, KIEU DIA CHI

6.1. Kiéu con tro va kiéu dia chi

Con tro dung dé luu trir dia chi. Mai kiéu dia chi céin cd kiéu con tré
tuong g, Phép gdn dia chi cho con tro chi dién ra sudn s¢ khi kic¢u dia chi
phu hop vai kiéu con tré. Néu khdng phu hep, trinh bién dich C s¢ phan nan

bing 16i canh béo:
Suspicious pointer conversion
Vi du theo khat bao:
[loat a[20'] (30], *pa, (*pm)[30];
thi:
+ pa la con tro kiéu float,
+ pm la con 16 kidu float|301,
+ a la dia chi kiéu float[30].
Vi vay phép gan:
pa = a;
$& bi canh bdo. Nhung phép gan:
pm = a;

thi hoan toan hop 1¢.

6.2. Cac phép toan trén con tro

Co bdén nhom phép toén lién quan dén con tro va dia chi la: phép gén,
phép ting giam dia chi, phép truy nhdp bd nhd va phép so sinh. Kicu con

tro va ki¢u dia chi ¢6 vai trd quan trong trong cdc phép todn noi wén.

+ Phép gan: Nhu di néi & trén, chi nén thue hién phép gan cac con o
chng kiéu, Muon gdn cac con 1ré khac kiéu phai dung phép ¢p ki¢u nhu vi

du sau:
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int x;
char *pc;
pc = (char*) (&x); /* ép kidu */
+ Phép ting gism dia chi: Ta s¢ giai thich quy tic tang eiam dia chi
qua cac vi du.
Cac cau 1énh
floalL x130]), *px;
px = &x|10];
cho biét px 1a con tré float tro 16 phin tir x[10]. Kiéu dia chi float a
kié¢u dia chi 4 byte (mdi gia tri float chira trong 4 byte). nén cac phép ting
giam dia chi dugce thyue hién trén 4 byte. Noi cach khac:
PX + i 116 & phén tir x| 10-+]
pX - i trd 161 phin tor x[10-1]
Mot vi du khac vé phép tang, giam dia chi. Cau lénh: float b[40][507:
xéc dinh b 12 mang gém cac dong 50 phin tir thire, Do do suy ra:
b 1rd 181 ddu dong thir nhit (phin tir b[O][0])
b+1 161 ddu dong thir hai (phdn tir b[17]0])
b+5 trd 161 din dong thir sau (phin tir bI5][0])

+ IPhép truy nhiip by nhé: C6 nguyén tic 1a con o float truy nhip i
4 byte, con tré int truy nhdp 2 byte, con trd char truy nhip mot byte. Ta
minh hoa diéu nay qua mot vi du don gian. Gia sir di ¢6 c¢dc khai bao:

flocat *pf;

ol *pi;

char *pc;

Khi dé:

+ Néu pf tré dén byte thir 10001, thi *pf biéu thi ving nhd 4 byte 1ién
tiép tir byte 10001 dén byte 10004.

+ Néu pi ¢ d¢én byte 10001 thi *pi bitu thi ving nhd 2 byte pdm céc
byte 10001 va 10002,

+ Néu pe tré dén byte 10007 thi *pe biéu thi viing nhé 1 byte 14 byte
10001.

+ Phép so sianh: Cho phép so sanh cdc con tré cing kicu, vi du néu pl
va p2 la 2 con tré float thi:

pl<p2 néu dia chi pt tro toi thip hon dia chi P2 tro i,



pl=p2 néu dia chi pl tro 16i bang dia chi p2 wd t6i,
pl>p2 néu dia chi pl o i cao hon dia chi p2 tro toi.

Dudi day 12 doan chuong trinh tinh tdng cic sd thuc ¢6 dung phép so
sanh con 1ro:

fleat all00], *p, *pcuoi, s=0.0;
int n;
pcuci - a+n-1; /* Pia chi cudi diy */
for (p=a; p<=pcuol; ++p)
5 b *py
8.3. Con tro kiéu void
Con tro void drge khai bao nhu sau:
void *tén con tro;

Bay la con tro dac biét (con tré khong kiéu), nd co thé nhan bit ky dia
chi kiéu ndo. Chfmg han cac cdu lénh sau 1a hop 1¢

void *pa;
float a[20]([30];
pa - aj

Chi v: Céc phép tang giam dia chi, truy nhdp bd nh¢ va so sanh khong
diong trén con rd void.

Cich dung: Con trd void thudng dang lam ddi dé nhan bit ky dia chi
ki¢u nao tir tham sé thue. Trong thin ham phai dung phép ép kicu dé chuyén
sang dang dia chi ¢dn xir 1y. Vi du 2 duéi diy minh hoa diéu ndy.

Vi du: Dung con o char dé dang tach cdc byte cua mét bién nguyén
nhu sau. Gia st d4 ¢o cac 1énh:

unsigned int n = OxABCD; /* 86 nguyé&n h& 16 */
char *pc;
pc = (char*) {&n);
Khi do: _
*pc = O0xAB (byte Lhi nhit cta n)
*{pc+l) = 0xCD (byte thu hai cua n)

§7. MANG CON TRO

Mang con tré 12 sy m¢ réng khai niém con tro. Mang con (rd 14 mot
méang ma mdi phin tr cta né c6 thé chira duge mét dia chi nao dé. Ciing
gidng nhu con tré, mang con tré ¢ nhiéu kiéu: méi phan t&r ciia mang con
iré kidu int s2 chira dugc cac dia chi kidu int. Tuong tu, ta suy ra y nghia
clia cac mang con tré kidu char, float, double, ...



Mang con tré duge khai bao theo miu:

kiédu *tén mang([N];

trong do kiéu co6 thé 1a int, float, double, char, ..., tén_mang [a tén cla
mang, N 12 mdt hing s nguyén xac dinh dd 16n cia mang.

Khi gap khai bao trén mdy s& cip phat N khoang nhé lién tiép cho N
phén tr clia mang tén_mang. Vi du, ciu lénh:

double *pa[l007;

khai bdo mot mang con tro kicu double gdm mot triam phin tir. Mai
phin tu pa[i] cé thé dung dé luu trir mot dia chi kidu double, Cting nhu dbi
vGi cde mang khidce | ta ¢6 thé khai dau cho cac mang con tro ngodi va tinh
theo cach nhu di trinh biy & chwong 2.

Chu ¥ rang ban than mang con tré khong thé dung dé luu trir s6 héu,
Tuy nhién mang con 16 cho phép su dung cac mang khac dé luu trir s6
li¢u mét cach ¢d hiéu qua hon theo cach: chia mang thanh cdc phin va
ghi nhé dia chi ddu cua mdi phan vio mdt phin tir cua ming con o
(xem vi du 2 dudi diy).

Ciing nén lwu ¥ rang trude khi su dung mdt mang con o c¢n gan cho
mdbi phin tir cia nd mot 2i4 tri. Gid tri ndy phai la dia chi cta mdt bién hoic
cia mét phin tir mang. Céac phin Wi cua mang con tro kiéu char ¢d thé duoe
khai diu bang cae xdu ky .

Bay gid ta dua ra vai vi du vé viée sir dung mang con tro.

Vidu 1:

Trong thue té thudng gdp bai todn tim mot ddi tuong khi biét mi s&
cua no. Sau ddy la mdt bai toan don gian loai ndy: Mot t6 ¢6 10 ngudi. ma
ctua mdi ngudi chinh la sé tha ty. Ta chn lap mot ham dé khi biét mi sd
cua mdt 1S vién thi xae dinh duge ho va tén cua O vién do. Danh sach cua
t6 duge bicu thi bai mdt mang con trd tinh kicu char. Ho tén cac 16 vicn
duge dua vao theo co ché khoi ddu cua mang static. Chuong trinh gém
ham tim_ng va ham main. Ham tim_ng cé tac dung tim kiém va in ho tén
cia mdt 16 vién theo mi cua ngudi do. Ham main str dung ham tim_ng dé
in ra ho tén cua nhitng ngudi Gng voi cdc ma cu thé. Dudi day la chuong
trinh cho bai todn nay.

/* Chuong trinh tim nquoi khi biet ma */

/* Minh heoa cach khoi dau mang con tro static */

#include <stdio.h>

finclude <ctype.h»

vold tim nglint ma);



main{}

{
int i;
tt: printf("\n Can tim nguoi thu: ™};
scanf ("%d",&1);
tim ng(i);
printf{"\n Co tiep tuc khong? - C/K");
if {toupper{getch{)} = 'C"}
goto tt;
}
veid tim ng{int ma)
{
static char *ds[] = {
"Ma sai",
"Pham thu Iluong®,
"Pham thi Lan",
YNong thi Tha",
"Nguyen ticn Trong"”,
"Do thi Be",
"Le kim Long",
"*Nguyen thanh Hung",
"lI'ran van Thong",
"Pham quoc Khanh",
"VYu thi Binh"
}:
printf {"\n\n Ma %d", ma);
printf{(™: %s", {ma<l || ma>10)?ds[0]:dslmal};
}
Vi dy 2:

Trong vi du 2 ta xét bai tean tinh khéi luong van chuyén (tdn-km} cho
mét td 1ai xe gdm m ngudi trong mét ngdy . Thong tin nhdn dugc oidy di
dudng cha mdi l4i xe pdm quing dudng (km) va trong tai (1dn) cho moi
chuyén di. Néu mét 14l xe thyc hién ba chuyén di thi $b lidu ctia ngudi do
obm ba cdp sb, ching han

25 km 4.5 an

50 km 5.2 thn

30 km 3.6 tAn

Do s6 chuyén ciia mdi 14t xe khac nhau nén dg dai mang sO 1idu caa cdc 1ai
xe noi chung 1a khae nhau. S lidu cua bai toan duoce 16 chire nhur sau:
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Dung mang ]\ kiéu 1nt dé luu w sb Teu vé quang duUnE \a niang t kiéu

float dé luu triv sb lidu vé trong tai cho toan d¢i. Nhu vay néu sb 1iéu cua cac
ldi xe la (m = 6)

nguoi 1 ngudi 2 ngudi 3 nguol 4 | ngudi 5 | ngudi 6
| km tan km | tin km |tin | km |thn [ km | tin | km | ¢n
25 (45 100 |50 |40 |45 |80 |62 |45 |55 |35 |42
50 152 60 |38 55 135
EEX: | e

thi cac mang k va t s¢ ¢6 ndi dung nhur sau:

kKo | Kt} [ k+2 | k43 | k+d | k+5 [ k6 | k+7 | k+8 | kO
25 |50 |30 10040 |60 |80 |45 |35 |35

t tHl 2 43 | tHd | t+5 |46 | t+7 [ 1+8 | 49
45152 136 |50 |45 |38 |62 |55 142 |35

Trong mang k, phin sé liéu cua ngudi thir nhit bat diu wr k[O]. cia
nguai thir hai bit dau wr k[3]...Tuong ur , 1a ¢6 cac phin tir t[0].4[3],... trong
mang t. D& Iuu ui dia chi cta céc phén tir nay ta dung hai mang con tr¢ pk
va pt. Trong vi dyu dang xét, ndi dung cla hai mang nay nhu sau:

| pk pk+1 pk+2 pk+3 pk+4 pk+5
&k[O] | &K[3] &k{4} | &k[6] | &K[7] &Kk[8]

—

pt pt+1 pit2 pt+3 pt+4 pt+5
&1{0] &1[3] &ti4] &t[6} &t{7] &8}

Chuong trinh gdm: ham vaosl dong dé vao sé ligu cho ting lai xc. S&
liGu cia mdi 14l xe bao gdm cée cip sb quan&, dudmng va trong 1ai . Mbi cip
s6 ghi trén mot dong. Phan s6 liéu caa mbi 1ai xe két thic bing mot clip hai
s6 khéng. Chang han, d8i v6i mot l4i xe ¢6 hai chuyén hang 1hi sé lidu dugre
nap vao nhur sau;

47 4.6 J
55 38 4
0 0 4
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Ham vaosl s¢ doc sd li¢u tir ban phim va xay dung cac mang k.t.pk va pt
theo sé lidu thue té nhan duoc. Cac mang nay cé thé su dung trong it ¢i cac
ham cua chuong trinh vi chung la cac mang ngoai.

Ham rasln dung dé in sé lidu cta l4i xe thi i, & ddy 1 xem nhu mot 6
nguyén cho trudce trong khoang tir 1 dén m.

Ham klven dung dé tinh khbi luong van chuyén (thn-km) cta 14} xe thir i.

Ham main s& dung cic him trén dé vao sb 1iéu va in ra khdi lugng vin
chuyén cua timg 13i xe trong td .

Pé co dong trong viée md rdng hodc thu hep cde mang k.t pk. pt ta
di ding toan 1lr #define dé xac dinh kich ¢& ctia ching. Dudi day 1a ban
chuong trinh,

/* Chuong Lrinh Linh khol luong van chuyen cua lai xeo */

#include "stdio.h"

#define N 1000/* so chuyen di trong 1 ngay kheng

qua 100C¢ */

fdcfine L 20 /* so lai xc khong qua 20 */

int. k|N}]; /* km %/
float t[N]:; /* tan */
int *pklL]; /*mang con tro pk */

float *pt([L]: /* mang con tro pt */
char *thongb = "\n khong co lai xe thu %d ";
void vaosl (int m) /* so lai xe la m */
{

int i, * pkk:

float *ptt;

pkk = pk[0] = k;

ptt pt(0] = t;

for(i=1;i<=m;++i}

printf{"\n so lieu cua lai xc %d ",i);
doc: scanf ("%d%f",pkk,ptlL};
if (*pkk!= 0)

{
pttitt;
pkkii;
gol.o doc;
}

pkli]l = pkk;
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ptli] - ptt;

}
void raslofint m,int 1)
/* s0o lai ®xe thuc te la m, can in so licu

cua nguoi i, 1 <= i <=n */

{
int *pkk:;
float *ptt;
if( L< 1 1] 1 >m)
{
printf(thongb,i); return;
}
pkk = pk[ i-1 J;
ptt = ptii-11;
printf{"\n\n so lieu lai xe %d\n",i);
whilce { pkk < pkl[il }
print{{"\n %4d km %8.2{ tan™, *pkklt, *pttit};
}

floal kiven{int m, int i)
/* so0 lai xc la m */

/* tinh khoi luong van chuyen cua lai xe 1 */

int. *pkk;
fleat *ptt, s = 0.0;
if{i<1 |l i>m)
{
printf(thongb,i};
return 0,0;
}
pkk = pkli-11;
ptt = pt{i-1J;
while { pkk < pk[il])
s += ( *pkk++)*({ *plLtt++);
return s;
}
main{)
{

int m, i;
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printf{"\n s0 lai xe - "); scanf{"%d", &m};
vaosl (m) ;

/* in so licu va khoi luong van chuyen clia ca té */
for({ L = 1; 1 < =m; ++1 )}
{
rasln(m, 1);

printf(™\n khoi lueng van chuyen=%8.2f km/tan”,

kiven{m,i));

§8. CON TRO TO'I HAM

8.1. Cach khai bao con tro ham va mang con tré ham
Ta trinh bay quy tic khai bdo thong qua cdce vi du.
Téc dung cua ciu 1énh: float (*f{float), (*mI]50])(int);
la khai bao:
+ f1a con tro ham kiéu float c6 dbi float,
+ mf [a mang con 1ro ham kicu {loat ¢6 déi int (mang co SO phan (),
Téac dung ciu lénh: double (*g)(int, double). (*mg[30])(double, float);
Ja khat bao:
o la con tré ham kidu double ¢o cac déi int va double,
+ mg la mang con trd ham kiéu double ¢6 cdc déi double va [oat (mang
¢6 30 philn t).
8.2. Tac dung cua con tré ham

Con tro ham ding dé chira dia chi cOa ham. Mudn vay ta thue hién phép
gan 1&n ham cho con tré ham. Dé phép gan co nghia thi kidu ham va kidu
con tro phai tuong thich. Sau phép gan, 1a cé thé ding t&n con tré ham thay
cho tén ham.

Cac vi du sau minh hoa didu nay.

Vidu 1: Vira khai bao vira gan.

liinclude <stdio.h>

double fmax{double x, double y) /* Ham tinh max */

{
return (X>y?x:y)s;

H

/* Khai bdo vd gan tén ham cho con trd ham */



double (*pf) {double, double) = fmax:
/* 80 dung con trd ham */
maini)
{
print{{"\nmax= %f", pf{41.5, 78.9)};
H
Vidu 2: Gan sau khi khai bao,
kinclude <stdioc.h>
double fmax(double x, double y) /* llam tinh max */
{
relurn (x>y?x:y);
}
/* Khai bac con tré ham */
double {*pf) {double, double);
mainf(}
{
/* Gan tén ham cho con tré ham */
pf{ = fmax;
/* 8 dung con trdo ham */
printf{"\nmax= %f",pf(4.5,78.9})};
}
8.3. Béi con trd ham
C cho phép thiét ké cac ham ma tham sb thue trong 101 goi toi né lai
la tén cua mdt ham khac. Khi dé tham sé hinh thae twong tng phai la
mé&t con tré ham.
Cach dung con tro ham trong than ham cé thé didn dat nhu sau:
Néu dbi duge khai bo:
double (*f) (double, int)
thi trong thian ham ta cé thé ding cdc cdch viét sau dé xac dinh gia tri
cua ham (do con tro {tré 1di):
F{x,m) (F){x,m) {*f) {x,m)
& day x la bién double, m 14 bién int.
8.4. Cac vi du
Viduy l:
Chuong trinh dudi day sé&:
+ Lap ham tinh tich phin cia {{x) trén doan [a,b] theo phuong phdp hinh
thang bing cach chia [a.b] thanh 1000 khoang c6 dd dai nhu nhau.
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+ Dung ham trén dé tinh:
S1 = Tich phan trén [0,P1/2] ctia sin{x)
S2 = Tich phén trén [0.PI/2] cua cos(x)
S3 = Tich phan trén [0,1.0] cta exp(x)
S4 = Tich phan trén [-1.2,3.5] cua
2(x) = (exp(x)-2*sin(x*x))/( 1 +pow(x,4));
/* Chuong trinh Linh tich phan */
finclude "sidio.h"
tinclude "math.h"

doublc tp(double {*f) (double), double a, double bi;
double gl{double});

double tp(double {*f) (double), double a, deouble b)

{
inl i, n=1000;
double s, h-{b-a)/n;
s= (f(a)+f{b))/2;
for{i=1; i<n; ++1i) 5 += fla+i*h}):
return h*s;
}
doubile gf{double x)
{
double s;
s = [exp(x)-2*sin({x*x))/(1+pow(x,4});
return s;
H
main ()
{
prinLf("\nS1= %£",Lp(sin,0,M P1/2));
printf ("\nS$2= $f",tpl{cos,0,M PI/2}};
printf{"\nS3= $f",tplexp,0,1.0));
printf("\nS4= %f”,tpl(g,-1.2,3.5)):
}
Vidu 2:

Chuong trinh dudi day s€:

+ Xay dyng ham siip xép diy n ddi tuong dit trong ving nhd do con o
buf (kiéu void) tro téi. DO dai ctia dbi tuong 14 size byte. Tiéu chudn siip xép
cho theo ham ss.
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+ Ding ham trén dé sdp xép diy s6 thue theo thir e ting dén.
/%
Sap xep tong quat:
n dol tuong
chieu dai doi tuong la size
dia chi dau buf
theco tieu chuan ss la mot ham
*/
tinclude "stdio.h™
Finciude ™"math.h™
finclude "mem.h"
finclude "alloc.h™
void sort{void *buf,int size,int n,
int {(*=zs) {void*,void*));
inl tang{void *u,void *v);
int Ltang{void *u,void *v)
{
return { *{({float*)u) <= *{(float*)v});
1
void sort{void *buf,int size,int n,int (*ss) {void*,void*})
{
void *tg; char *p; int i,j;
p={char*)buf;
tg - {char*}malloc{size):
for(i-0;i<n=1;4+1}
For (j=—i+1;9<n;+179)
if{!ss(pli*size,pti*size))
{
memcpy (tg,pti*size, size};
memepy (pti*size,ptj*size, size);

memepy(pti*size, tg,size);

}
float x|]={20, 25,10, 5,15};
maini{)
{
int j;
sort (x,4,5,tang);

clrscri);
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for{3=0; j<b; ++7)
printl{"$10.2f", x[]1);
}

Viduy 3: -

Chuong trinh dudi ddy minh hoa cich ding mang con tré ham dé lap
bang gid tri cho cac ham: x*x, sin(x), cos(x), exp(x) va sqrt(x). Bién x chay
tr 1.0 dén 10.0 theo bude 0.5.

finclude "stdio.h"

finclude "math._h"™

double bp{doublc x) /* Ildm tinh x*x */

{
return x*x;
1
main{)
{

int j; double x=1.0;
/* Khai bao mang con tro ham */
typedef double{*ham) {double]};
ham f|6};
/* CO thé khai bao mang con trd ham nhu sau:
double (*f[6]) (double); */
/* Gan tén ham cho cac phldn ti1 mang con Lro ham */
f[1]1=bp:
f[2]=sin;
(|3]=cos;
fl4]=cxp:;
fl5]=sgrt;
/* Lap bang gia tri */
while {x<=10.0)
{
printfi{"\n");
for{j=1; j<=5; ++3i)
printf("$10.2f", £13] (x}); x+=0.5;

}
Vi du 4: Minh hoa cach dung con trdé ham dé thue hién cdc ham cua
DOS. Dung mgt con tro ham tréd t&i ham khoi ddng lai (Restart) cua DOS
dit tai dia chi phin doan 0xI'T'TT : 0x0000. Sau d6 dung chinh con trd ham
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nay dé goi ham Restart cua DOS. Chuong trinh dudi day minh hoa didu nay.
Chuong trinh yéu cdu nhip mat khiu, néu nhap sai s¢ cho may tinh khoi
déng lai.

/* Chuong trinh kidm tra mat khiu */

tinclude <stdio.h>

linclude <conio.h>

finclude <dos.h>

#include <ctype.h>

char mk{]="ARC";

void far {*f){void):

main{}
{
char ch; int i;
int dung = 1;
clrscri);
printf ("\n Vao mat khau (3 ky tu): ");
1=0;
whilce (i<3}
{
ch=getch{};
if{toupper(ch) !'=mk[i])
{
dung=0; break;
}
t+i;
}
i [{!'dung)
{
printf {"\n Sai Mat khau"); getchi{};
f = MK FP{OxFFFF,0x0000}; £();
}
clse
printf {"\n Dung Mat khau"}); getch(};
1
§9. DE QUY

9.1. Khai niém chung vé dé quy

C khdng nhing cho phép tir ham nay goi & ham khdc, ma né ¢on cho
phép tir mt diém trong thin cha mét ham goi 61 chinh ham do. Ham nhu
viy gol la ham d¢é quy,
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Khi hdm goi dé quy dén chinh no thi m&i lin ¢ 201, may s& tao ra mot tap
cac bién cuc bé méi hoan toan ddc 1dp voi cac tap bidn (cuc bd) da duoc tao
ra trong cac lan goi trudc,

Ta cling chi ¥ rang: ¢6 b'10 nhiéu 14n goi t¢i ham thi cling ¢o ba) nhiéu
1an thoat ra khéi ham va cit mdi lin ra khoi ham thi mdt tap cdc bién cue bd
bi x6a. Sy twong (mg gpilta cac 1an goi 161 ham va cac lin ra khoi him dugce
thue hién theo tha ngugc, nghia la: lan ra diu tién ung voi lin vao cudi
ctng va lan ra khoi ham cudi cling ang véi lan dau tién £01 161 ham.

Dé minh hoa nhiing diéu noi trén, ta dua ra mot vi du don gian. Gia sir ta
can viét mot chuong trinh tinh n giai thira. Khi khong dung phuwong phap dé
quy thi ham nay cé thé viét nhu sau:

long int gt{int n} /* tinh n! véi ne>=0 */

{
long int s=1;
int i;
for(i=1; i<=n; ++i}
5 *= i;
return s;
}

Ta nhdn thdy ring n! ¢6 thé tinh theo cong thire tray hdj nhu sau:

n'=1néun=0

n'=n*(n-1)! néun>0

Dya vao cong thirc trén ta ¢ thé xdy dung hidm dé tinh n! mdt cach dé
quy nhu sau:
/* Nam tinh n! theo de quy */
long gtdq{int n)
{
if {n==0] |n==1)
return 1;
aelse
return {n*gltdqgi{n-1)};
}
Ta hdy giai thich co ché hoat dong ctia ham gtdq khi n6 dwoe ¢oi tir ham
main dudi day:

#include "stdic.h™

main{)
{
printf{"\n 3! = $1d”,qgtdq(3));
}
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Lén goi ddu tién 161 ham gtdq duge thye hién tir ham main. Mdy s¢ tao ra
mot tdp céc bién tu dong cta him gtdq. Tap nay chi gbm déi n. Ta goi dbi n
duge tao tir 1an thir nhit 1a n thi nhit. Gia tri coa tham sé thue ( s6 3) duoc
pan cho n tht nhit. Lac nay bién n trong thin ham duoc xem 1a n thit nhat.
Do n tha nhit co gia tri 3, nén didu kién trong toan tr if 14 sai. may lua chon
ciiu 1¢nh sau elsc. Theo cau [énh ndy may sé tinh bidu thire

n * gtdgi(n-1)

Pé tinh biéu thic trén ¢an goi téi chinh ham gtdq. Lin goi thir hai duge
thue hién. May s& tao ra déi n méi, ta goi nd 1a n thi hai. Gia tri cian-1 ¢
day véan hiu 1a n thir nhét. duoc truyén cho n thir hai. Nhu vy | n tht hai ¢6
oid tri 2. Bay gio trong thin him n dugc hiéu 12 n thi hai. Diéu kién n==1 |;
n==0 vin chwa duoc thoa min nén may lai tinh bicu thitc

n * gtdg{n-1}

Cén phai goi toi ham gtdq lan thir ba. May s& tao ra ddi n mai , ta goi né
la n thir ba. Gia tri n-1. & ddy n hidu 1a n thi hai dwoe truyén cho n thir ba.
Viy n thir ba ¢ gid tri 1. Trong thin ham n dwoe hiéu 1a n thir ba, Dicu ki¢n
n==1 dung vi may thuc hién cau Iénh

return 1

Bt dau tir ddy may s& 1dn luot thue hién ba 1n ra khéi ham gtdq. Lan ra
thit nhit tmg v6i 1dn vao thir ba, Két qua 1a: ddi n thir ba duge giai phong,
ham cho pia tri gtdq(1) = 1, may tr¢ v dé xét biéu thic

n * gtdg(l}

n hiéu 1a n thi hai, nén n=2. Biéu thirc trén ¢o gia tr1 2*1 = 2. Theo ciu
[énh return, may s& thuc hién 14n ra khoi thir hai. Két qua la: dbi n th hai
duoc gial phong, ham cho gia tri gtdq(2)=2, may (r&d vé v6i bicu thic

n * gltdg(Z2}

n hiéu 1a n thér nhat, nén n = 3. Biéu thie trén ¢o gid tri 3.2.1 = 6. Cau
1énh return thue hidn lan ra thir ba. Ta dé y rdng lan ra thir ba tmg vé6i lan
vio thit nhit. Miy s& giai phong n thir nhét, tré vé him main va cho gia tri
gtdq(3) = 6. Gia tri nay dugc s dung trong céu [énh printt trong ham main.
Do vay trén man hinh hién ra két qua sau

3t=06

Nhin x¢ét: Qua vi du trén ta thly mdt ham dé quy ding nhiéu ving nhé
tén ngian xép va cd thé din dén tran ngan xép. Vi vay véi mot bai todn ¢o
cach giai 1ap (khdng dé quy) thi nén chon cich nay. Soeng ton tai nhidu bai
10an chi ¢d thé giai bing dé quy.
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9.2, Cach dung dé quy

Phuong phap dé quy thuong ap dung cho cdc bai toan phu thude tham s6
¢6 hai dac diém sau:

+ BBi toan dé dang 51'11 quyét trong mét sd trudng hop riéng img véi cic
gid it dic biét cia tham so. Ta goi day 1a trudng hop suy bién.

+ Trong trudng hop ton;:, quat, bai toan co thé quy vc mot bat todn cung
dang nhung gid trj tham s thi bi thay d6i. Va sau mét sb hitu han bude bién
doi dé quy, s& din t6i trudng hop suy bién.

Ham d¢ quy thiromg duoc viét theo thuét toan sau:

if {truéng hgp suy bién)

{
trinh bay cach giai bai toan
(gid dinh da c6 cach giai)
}
else /* trudng hop tdng quat */
{
gei dé quy téi ham (dang lap)
véri gia tri khac chla tham sb
}

9.3. Cac vidu

Muc nay s& trink bay mét s6 vi du nhdm minh hoa cich xay dung ham
dé¢ quy néu trong 9.2.
Vi du 1: Xét bai todn tim wée so chung Ion nhit cta hai sé nguyén
Juong x vay.
+ Trudng hop suy bién la trudng hop x=y. Khi d6
use(x,¥) =x
+ Trudng hop chung x khac y ¢6 thé dé quy nhu sau:
usc(X,y) = usc(x-y,y) néu x>y
usC(X,y) = use(X,y-X) néu x<y
Ham tim wée s6 chung 16n nhat ¢o thé viét nhy sau:
int usc{int x, int y)
{
if (x==y)
return x;
clse 1 {(x>y)
return usci{x-vy,y};
clse
return usc{x,y—-x);



Vidu 2: (Bdi toan thap Ha Noi)

Co6 mét thap m tang dang dat tai vi tri (x1, y1), cin chuyén dén vi tri méi
(x2. ¥2). Khi chuyén cho phép ding vi trf trung gian (x3, y3).

Dé cho 13 ta quy wde nhu sau:

+ 86 tdng m 16n hon hodc bang 1.

+ 86 thir tw ting danh tir § dén m 1 dinh xubng day.

+ Mbi tﬁng dugc biéu thi boi mot hinh chit nhat ¢6 chiu cao 12 mot don
vi ky tu man hinh, va chiéu réng 13 mot s6 1& don vi ky tu. Tang dudi rong
hon téng trén.

+ Toa d0 hiéu 14 toa d6 man hinh & ché do vin ban.

+ Tam thap la tdm cua t:‘ing cudi. Nhur vay (x1,y1) ia tdm thdp ban diu.

Yéu ciu xay dung quy trinh chuyén thap theo nhidu bude. Mdi bude
chuyén mot ting tir vi tri nay dén vi tri khac, Npoai ra khéng duoc dat ting
Ién dé 1én teén ting nho.

Thudt toan chuyén thap cé thé didn dat nhu sau;

+ Truong hop suy bién: m=1, khi d6 chi cin chuyén ting 1 wr (x1.y1}
dén (x2.y2).

+ Trudng hop tdng qudt m>1 cé thé giai quyét dé quy nhu sau:

- Chuyén thap m-1 tdng tir (x1, y1-1) dén (x3,y3), ding (x2,y2) lam vi
tri trung gian.

- Chuyén tang m tir (x1,y1) dén (x2,y2).

- Chuyén thip m-1 tdng tir (x3, y3) dén (x2,y2-1), ding (x1,y1) lam vi
tri trung gian.

Theo thudt i04an nay ¢6 ldp ham chuyén thap va chuong trinh nhu sau.
Chuong trinh s& in ra quy trinh van chuyén. Trong chuong 8 s& md phong
vide chuyén ting trén man hinh méu vi chuong trinh s tao nén mot bd
phim ta canh chuyén thap.

/* ''nap lla noi */

finclude "stdio.h™

#include "conioc.h"

void cthap{int m, int xl,int yl, inL x2, int y2,

int x3, int y3);

void cthap(int m, int x1,int y1l, int x2, int y2,

inl x3, int y3)



if {(m<1)
return;
else
LE{m==1)
printf ("\nChuyen tang 1 tu (%d,%d)\
den {(%d,:d)", =x1,yl,x2,y2});
else
{
cthap(m-1,x1,yl-1,x3,¥3,x2,¥2);
print f {"\nChuyen tang %d tu (%d,%d) den (%d,%d}",
m, x1,y1,%2,y2};
cthapim-1,x3,y3,x2,y2~1,x1,vyl};

}
1
main()
{
int m;
printf{"\nSc tang: "};
scanf {"%d", &m) ;
cthap(m, 10,24,30,24,50,24);
}

Vi du 3: (Cac vong for 16ng nhau va bai toan 16 hop)

Bai toan td chire m chu trinh 16ng nhau ¢é dic trung dé quy. Thuc viy
tai chu trinh k<m s& goi t6i chu trinh k+1. Tai chu trinh m (trudmg hop suy
bién) sé thue hién mot didu gi d6 tuy theo yéu cAu cha mai bai toan. Xét
ham tao mot vong lap.

Ham nay ¢6 3 d6i la:

+ §6 hiéu vong lap k,

+ Cin dudi ctia bién didu khién d,

+ Cén trén cua bién diéu khién t.

Ham ¢6 thé xdy dung theo luge dd sau:

veid chu trinh({int k, int d, int L}

{
int i; /* Bién didu khién */
for (i=d; i<=t; ++i)
if (k==m)
{

/* lam didu gi do */



clse
{
/* Goi d@ quy, chd vy d(i} va t (i)
phu thudc vac i +/

chu trinh(k+l,d(i),c{i)};

}
Biy gid xét bai toan Liét ké cic td hop chdp m clan sé: 1.2....n. Mot 16
hop iy, ty, .., i ¢dn thoa man didu:
l <=} <1<, <l,<=n
Ta s¢ dung mang ngoai ¢s|20] dé chira 16 hop theo cdch:
¢s[1] chiza phan tir thir ohit i,
cs[2] chira phén tir thir hai is

Khi m=3 bai todn nay dugc giai quyét bing 3 vong for long nhau
nhu sau;

k=1;
for (il1=1; il<=n-2; t+il}
{
cslk]= i11;
+rk;
for (i2=il1+1; i2<=n-1; ++i2)
{
cslk]l= i2;
++k;
for (i3-i211; i3<=n; ++1i3)
{
cslkl= i3;
/* Do k=3, in cs[1],...,cs[k] */
}
}
1

Trong trudng hep 16 hop chdp m. ta phai t§ chite m chu trinh 16ng nhau.
Mudn viy phai dung ham:

void chu_trinh(int k, int d. int t)
V&t bai toan t6 hop thi:
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+ Khi k=1, can dudi d=1.
+ Tai vong lap k cin trén bing n-m+k. vi vdy ¢6 thé bo dbi t.
+d{i) =i+l1.
Tur phén tich trén d& dang viét duoc ham chu_trinh cho bai todn & hop
nhur sau:
#include "stdio.h"™
int m,n,cs[20]);

void chu trinh{int k, int d)

{
int i; /* Bién gidu khiédn */
for (i=d; i<= n-mik; ++1}
{
cs[k]l=i;
1F {k==m}
{
/* in mot td hgp */
int j;
printf("\n");
for(j=1;j<=k;++7j}
printf ("33d",cs[jl):
}
else
chu trinh{k+1,i+l);
}
}

Ham chu_trinh s& duge ap dung trong main nhur sau:
/* Liet ke cac to hop */
ftinclude "conio.h"
main{}
{
clrscr(};
printf({™\n Vao m va n {m<=n}) ");
scanf ("%$d%d"™, &m, &n) ;
chu Lrinh({1,1);
getch{};
}
Vi dy 4: (Mt bai toan ing dung 5 hop)
Cho d%‘iy n s6 thire, hiy tim bd m 50 ¢6 tich 16n nhét. Mot bé m & chinh
14 mot t& hop chap m cua n sd, vi viy diy chinh 1a bai todn duyét cac 16 hop.
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Khi nhan duge mét t6 hop ta cin tinh tich cua ching va so sdanh véi cic gia
tri trude do dé chon tich 16n nhat. Ta dura vao cac bién, mang ngoai sau;

- Mang thue x}20] chira diy s thye.

- Mang nguyén ¢s]20] chia cac t6 hop duge duyét,

- Méng nguyén csmax[20] chira t hop cdn tim {0 tich lén nhit),
- Bién thyre max chira tich 16n nhét.

Ham chu trinh duge stra doi chat: Khi k=m (tirc 14 nhdn duoc mdt
td hop) thi tinh tich cea ching va so sdnh véi phuwong an cit dé tim tich
lon hon.

Phuong an ban diu chinh 14 18 hop gém cac chisb 1,..m duge xay dung
lrong ham main.

Dudi ddy a chuong trinh tim bd m phin (trong ddy n sd) co tich
I6n nhat.

/* Tim bo m phan tu (trong n so) co tich lon nhat */
#include "stdio.h"™
tinclude "conio.h™
int m,n,¢s[20], csmax[20];
float max,x([20];
void chu trinh(int k, int 4)
{
int i;
for (i=d; i<=n-m+k; +41)
{
cs(k]=i;
if {k==m)
{
int j;
float 5=1.0;
Ior(j=1;j<=k;+-!-j)
5 *= x[es[j]1;
if {s>max)
{
Max=s;
for{j=1;j<=k;++j)

csmax[j] = es[]j];
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elsc
chu trinh{k+1l,i4+1});

1
main()
{
int 3;
clrscr{};
printf("\n Vao m va n (m<=n) "};
scanf ("%d%d", &m, &n) ;
for{j=1;j<=n;++3j)
{
printf {("\nx[%d]= ",]3):
scanf ("%Lf",&x[]j]1):
}
max=1;
for{ij=1;j<=m;++3)
{
csmax{jl = ji;
max *= x[}];
1
chu trinh(1,1);
tor{j=1;j<=m; ++73)
{
printf{"\nx[%d]= %f ",csmax[j],x[csmax{jl1);
}
printf("\nTich= %f ",max);
1

Vidu 5: (Duyét uén cdy va bai toan biéu din ‘L(")ng)

Bai toan duyét trén cdy cé thé giai theo dé quy nhu sau:

Xuét phat tir mot dinh nao dé ta thuc hién 2 dong tac:

+ Xét dinh nay.
+ Bi dén cac dinh k& né bing phép goi dé quy.

Bing thi tue trén ¢o thé di qua tit ca cde dinh ctia mét cAy. Ta minh hoa
didu nay bing viée xét bai toan phén tich sé n nguyén duong thinh tong cic
s& nguyén duong nhé hon hon n. Dinh xuat phat 1 n. Tir dinh niy ¢6 thé di
dén cdc dinh gdm mot cip 2 sb ¢o tdng bang n, cac dinh d6 1a

(i,n-1), véi 1=1....,/2.
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Tai méi dinh 2 s lai ¢ thé di dén cic dinh 3 sé. Mdt cach téng quat. tir
dinh k s6

(al....ak-l.ak)

c6 thé di dén cac dinh (k+1) s8 sau:

(al.....ak-1.4,ak - 1), v6i i=ak-1,....ak/2

Nhén xét: mdi day s6 tai dinh la don diéu khéng giam.

D¢ dang chirng minh moi 1611g déu rng vol mot dinh ndao do6 thuc vay
x¢t 1ong (k+1) sé:

n=1l +12+ .+ th + tk+]

(ddy ti khdng giam). RS rdng tdng ndy co thé suy ra tir dinh gf}m k s6:

(t1.... tk-1.tk + tk+1)

Nhu vay méi tong (k+1) s& déu ¢6 thé suy ra tir dinh k sb. Do tap cic
téng mot sb 1a ddy du (chi gé}ln n), nén lan luot suy ra cac tap k sé cling diy
du véi moi k>1. D 1a diéu cin ching minh.

Ta ding ming ngodi a|100] dé chira bo sb cta dinh. Voi dinh xuit
phat thi:

k=1 va a[1]=n

Vi cin dung dén alk-!], nén dua thém af0] = 1. Ta xdy dung ham
duyét_dinh k vot ndi dung sau:

1. Xét dinh k>1: in c4c sd a[1],....a[k] duoi dang tdng

afl] +a[2] + ... + a[k]

{khéng xét dinh véi k=1)

2. Di dén cac dinh (k+1) sb:

{al....ak-1,1.ak - i) . v&i i=ak-1,....ak/2

Ham duyet_dinh trong chwong trinh dudi diy 1ap theo thudt todn nay.

/* Phan (ich n = tong cac so nho hon n duyét trén

cac dinh cbda cdy bing thh tuyc d4¢& quy */

#include "stdio.h"™

finclude "conio.h"

int a|100]);

/* Da biet al0],...,a[k] */

void duyet dinh(int k)

{
int =,i;

/* xet dinh k >1 +/
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if(k>1)
for(i=1;i<=k; F+i)
printf{"%ctd”,i>1?'+':"\n',afil};
/* di dén cac dinh {ktl) s& */

x=alk]:
for{i=alk-11;i<= x/2;++1)
{
alk}=i; a[ktl]=x-i; duyet dinh(k+1};
}
}
main{}
{
int n;

clrscr{};
printf(”"\n n="); scanf("%d",&n); al0]=1; all}=n;
duyet_dinh{1}; getch();

1

BAI TAP CHUPONG 6

Bai 1. Xac dinh két qua ctia cdc chuong trinh sau:
/* Chuong trinh 1 */
#include<stdic.-h>
#include<conio.h>
void doi(int *a,int bj);

void main{)

{
int x,y;
clrscri);
doi (&x,¥y=2);
printf{"%d %d",x,y):
getch(};

}

void deif{int *a,int b)
{
*a=b;
*a+=b+1;
}
/* Chuong trinh 2 */



#include<stdio.h>
int x=2;
int swap(int x,int y);
void main(}
{
int y=x 1;
swap (%, v);
printf("%d %$d",x,vy):
}
int swap{int x,int y)
{
int tam;
tam=x;
x=y;
y=tam;
1
/* Chuong trinh 3 */
finclude<stdio.h>
tinclude<conio.h>
void dei(int *a);

void main()

{
int x=0,vy=1;
clrscri};
whilce{x<=y} doi{&x);
printf{"%d %d",y,x);
getch();

}

void doi(int *a)

{
int Lam=1;
*at+=tam;
tam++;

}

Viét ham/chuong trinh thue hién cdc bai toan dudi day.
Bai 2. Viét chuong trinh nhap hai day sé da duoe sip xép tang dan thanh
mot diy cling duoc sip tang dan.
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Bai 3. Tinh gia tri da thire cdp n: (x) = agx" + ... + apx + a,

Ham ¢4 hai d6i 12 bién nguyén n va mang thue a.

Bai 4. Nhip mdt diy sé. Tinh gia tri [én nhét va gia tri nhd nhit cha day
36 dé.

Bai 5. Nhap mot day s6. Kiém tra day sé d6 ¢o déi xing khong.

Bai 6. Nhap mot diy sé. Sip xép diy sb dé theo thir tu tang din bing
phuong phdp nhi phén.

Bai 6. Nhin ma tran A cdp mxn véi véc to X cép n.

Bai 7. Giat phuong trinh AX =B

bang phuong phip khir Gauss {trong d6 A 1a ma trdn vudng c¢dp n. B 1a
vée to clp n).

Bai 8. Tim nghich ddo cia moét ma trdn vudng bing phuong phdp
Jordance.

Bai 9. Nhiap mét ma tran vudng. Hiy xoay ma trdn mdt goc 90 dd theo
chiéu kim ddng hd. In ma triin ban diu va ma tran két qua ra man hinh dudi
dang bang.

Bai 10. Giai phuong trinh tring phuong:  ax* + bx’ +¢ =0

Bai 11. Tim to0a d giao didém cua hai dudng thing AB va CD khi bidt
~ toa d¢ ctia cde diém A, B, C, D,

Bai 12. Xdy dung cac ham sb sau diy bang phuong phap dé qui

f{x,n) = x"
s(n) = (2n)!!
p{n) = P+22+. . +n’

Bai 13. Tim mdt nghiém cua phuong trinh {{x)=0 trén doan |a,b]. Gia
thiét ham f(x) lién tuc trén [a,b] va f(a)f(b) < 0.

Bai 14. C6 n ngudi va n vige. Biét néu ngudi i lam viée j thi dat hiéu qua
a[i][j]. Hay lap phuong dn phan cdng mdi ngusi mdt vide sao cho tdng hidu
qua lén nhét (ding dé quy).

Yéu chu dbi vai cac bai toan trén:

+ Xay dung cdc ham Ung véi cac bai todn d¢ ra.

+ Viét thém ham main dé sir dung cdc ham nay.

+ Chay may theo cdic dit liu tu chon,
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HUONG DAN/BAI GIAI

Bail,
Kélquéchunngtﬂnhl:
4 2
Két qua chuong trinh 2:
1 1
K& qua chuong trinh 3:
i 2
Bai 2.
/* Ghep hai day tang thanh mot day tang */
#include "stdio.h"
float s5[407];

void sapxep(fleoat *a, int m, float *b, int n}

{
int i, j,k,t:
i=j=k=1;
while{i<=m && -j<=n)
{
if{alil<biij])
{
slkl=alil;
i+
kd-+;
}
elsc
{
stkl=b{jl;
IRE
ktt;
}
}
LE(i==m+1)
for{t--j; t<=n; ++t)
{
s[k]l-blt]:
k+1;
}
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1f{j==n11)
flor{t=1i; t<=m; 41+t)
{
slkl-aflt};
ktt;
1
for{tL=1; t<k; tit)
printi{"sS5.1f", s[t]);
}
void main{}
{
int m,n,i;
Lloat a[20], b[20]);
printf{{"Kich thuoc day thu nhat : "}
scanf ("%d", &m) ;
for{i=1;i<=m;++1)
{
prinLf{™a[%d]= ", i);
scanf {"$f",&alil);
t
printf("Kich Lhuoc day thua hai : ");
scanf ("%d", &n) ;
for{i=1;i<=n; kH11i)
{
printf{"b[%d]l= ",1i);
scanf ("$£",&b|il);
}

sapxepfa,m, b, nj;

BBai 6.

finclude<stdio.h>

vold sorLfinl all,int m);

void main(}

{
inL allool, i, n;
printi{”"n - "};
scanf ("%d", &n} ;

for{i=0;i<n;i++)
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{
printf ("\nal|%d]: %, 1); scanf("%d",&ali]):
1
sort(a,n);
/*Dua ket qua ra man hinh*/
printf ("\n Mang sau khi sap xep:"};
for(i=0;i<n;i++)
{
printf{~%d ",ali]l);
}
}
/*Giai thuat sap xep nhi phan*/
void sort{int al], int m)
{
int i,j,top,bottom,middle, t;
for(i=1;i<n; i++}
{
t=afi);
bottom=0;
top=i-1;
while (bottom<=top)
{
middle=(bottomttop) /2;
if{t<a(middle]} top=middle-1;
else bottom=middle+l;
}
for(j=i-1; j>=bottom;j--)
alj+ll=alil;
a({bottom]=t;

B 9,

finclude<sidio.h>

void main ()

{
float al[20][20], b[20]{20], tam;
int i, j, N;
print £ {"Cap cua ma tran vuong N = ");
scanf [("%d"™, &N) ;
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printf ("\n Nhap cac phan tu cua ma tran\n™);
for(i=0;i<N;i++)
for{i=0; j<N; j++)}

{
printf ("\n Phan tu alsd] [%d1=",1,7]};
scanf ("%£", stam);
alil[jl=tam;

}

printf("\n llien thi ma tran wvua nhap vac:\n"});
for{i=0;i<N;i++)

{
for (j=0;j<N; 1++}
printf("%$.2f ",al[i]l(j]);
printf{("\n");
}

printf{"\n Hien Lhi ma tran xoay 380 dolheo
chieu thuan:\n"};
for (i=0;i<N;i++}
for (j=0;j<N;j1+)

{
blj][N-i-1]l=a{il(]];/*dung ma
tran phy b */
}
for{i=0;i<N;i++)
{
for (J)=0;j<N;j++)
printf("$.2f ",blil[§]);
printf{"\n"};
}

165



oo ] CAU TRUC VA HQP

§1. KIEU CAU TRUC
Trude khi xay dung mot hodc mot sd cdu trae cod cung mot kiéu ta cin
phai mé ta ki¢u cta né. Diéu ndy ciing tuong ty nhu viée phai thiét ké mot
kiéu nha trude khi xdy dung nhitng cin nha thye sy & cac dia diém khac
nhau. Khi dinh nghia mot kiéu cdu tric can chi ra: tén cua kiéu cdu tric va
cic thanh phin cua né. Viée ndy dugc thuc hién theo mau sau:
struct tén_kiéu clu truac
{
Khai bao cac thanh phdn cua né
bi
trong do: struct la tir khoa, tén_kiéu_cdu_truc 1a mdt tén bit ky do nguoi
1ap trinh tu dat theo céc quy tic néu trong Chuong 1.
Thanh phin cta cdu trac ¢6 thé 1a: bién, mang, nhém bit, hop hoac mot
cdu tric khac ma kiéu cua n6 da dinh nghia tur trude.
Vi du 1: Doan chuong trinh
struct ngay {
int ngay thu;
char ten thang[10];

int nam;
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md td mét kicu cdu triic ¢o 1n 13 ngay pom ba thanh phin: bién nguyén
ngay_thu, mang ten_thang va bién nam.

Vi du 2: doan chirong trinh

{

char ten [15];

char dia chi [20];

double bac luocng;

struct ngay ngay sicnh;

struct ngay ngay vao co_quan;
|

thiét ké mét kidu chu tric ¢6 1én 1a nhan_cong gdm nam thanh phin. Ilai
thinth phin dau 1a cac mang ten va dia_chi (kiéu char). Thanh phin thir ba 1a
mdt bién kicu double (bién bac_luong). Hai thanh phan con lai 1a cic cdu trie
ngay_sinh va ngay vao_co_quan, ¢a hai cdu tric niy xay dung theo kidu ¢éu
truc ngay dinh nghia trong vidu 1.
Chi ¥: Co thé ding toan tiv typedef dé dinh nghia cdc kidu chu tric
ngay vanhan cong o trén nhu saw:
Lypedefl sUruct
{
int ngay thu;
char Lten _thang[10];
int nam;
} ngay;
typede! struct
{
char ten [15]; char dia_chi [20];
double bac_luong;
ngay ngay sinh;
ngay ngay vao co_ quan;

} nhan cong;

§2. KHAI BAO BIEN CAU TRUC

Viée lam nay nhim x4y dung nhirng cdu trae thue sy theo cac ki¢u di
thiét ké & cac phin trén. V& mat ngir phap didu nay hoan toan gidng nhu
vige khai bao cac bién va cac mang. Khi khai bao mét bién cin chi ra
kicu va tén ctia no. Vi du khai bao:
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float x , vy:
cho ta hai bién kiéu float véi céc én 1a x va y. Ta cling s€ lam y hét nhu
viy khi khai béo bién chu triic. Gia sir ta d ¢6 cac kidu cdu tric ngay va
nhan_cong nhu trong myc 1. Khi d6 ta ¢é thé xét cac vi du sau.
Vidu 1: Khai bao
sbruct ngay ngay di, ngay den;
s¢ cho ta hai bién céu tric véi tén 1a ngay di va ngay den. Ca hai déu
dugce xdy dung theo kiéu ngay (xem vidu 1.1).
Vi du 2: Khai bao
struct nhan_cong nguoi_a, nguoi_b;
s& cho ta hai cdu triic véi tén 12 nguoi_a va nguoi_b. Ca hai hai déu duoe
xdy dung theo kidu nhan_cong (xem vi du 1.2).
Mt cich tdng quat, viée khai bdo cdu triie duoc thye hidn theo mau:
struct t&n_kiéu cdu tric danh s&ch tén chu truc;
Sau ddy l1a mét vai didu can luu y .
Nhén xét 1. Cac bién cdu tric dugc khai bdo theo mau trén s& duoe
¢dp phat bd nhé mot cach diy du cho tit ca cac thanh phan ctia nd.
Nhin xét 2. Viéc khai bao ¢o thé thyc hién ddng thoi véi viee dinh
nghia kiéu cdu trac. Mubn vay chi can dat danh sach tén bién ciu trac cin
khai b4o vao sau ddu } cudi cling trong miu 1.1.
No6i cach khéc: Dé vira thiét ké kiéu vira khai bdo cac bién cdu tric ta s
dung miu sau:
struct tén_kidu cdu_trac
{
cadc Lhanh phdn cha cdu truac
} danh sach tén bién cdu trac:
Vi dy 3: Céc cdu tric ngay di va ngay den trong vi du 1 ¢6 thé duoc
xay dung theo cach:
slLruct ngay
{
int ngay_thu;
char ten thang [10];
int nam;
! ngay di, ngay den;
Vi du 4: Cic cdu triic nguoi_a, nguoi_b trong vi du 2 ¢o thé xdy dung
thco mau sau:
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slLruct nhan cong
{
char ten [15]:
char dia chi (20);
double bac luong;
struct ngay ngay sinh;
struct ngay ngay_vao_co _quan;
} nguoi a, nguoi b;

Nhén xét 3. Khi vira dinh nghia kiéu (cdu tric) viva khai bao céu tric
nhu trong cdc vi dy 2.3 va 2.4, ta ¢6 thé khong cin dén 18n kiéu cdu truc |
No6i cach khde cde clu tric 6 thé duoc khai bao theo mau sau.

struct

{
cdc thanh phdn cua clu trie
} danh sach tén clu tric;

Vi du 5: Céc ciu tric ngay di va ngay den trong vi du 3 duogc khai bao
theo cach:

struct

{
int ngay_ thu;
char ten thang(10];
in nam;

} ngay di, ngay den;

Néu dung typedet dé dinh nghia kidu cdu trac, thi khi khai bdo ta chi ¢in
dung tén kiéu (bo tir khéa struct). Vi du néu kidu cdu tric ngay duoc dinh
nghia nhu trong muc 1, thi cic cdu ric ngay di va ngay den trong vi du 1
c¢é thé khai bao nhur sau:

ngay ngay di, ngay den;

§3. TRUY NHAP BEN CAC THANH PHAN CUA CAU TRUC

Chiing ta da kha quen biét viée sir dung céc bién, cic phin tr mang va
tén mang trong cac cau 1énh. Ta ciing di biét cac thanh phin co ban cia mot
cdu truc 1a bién va mang, nén mot I8 tu nhién va cling 1a mot quy tic can ghi
nhd la viée xu ly mot cAu tric bao pid ciling phai dugce thue hién thong qua
cic thanh phan co ban cia né.

Pé truy nhap téi médt thanh phin co ban ( bién hode mdng ) cita mdt ciu
triic ta sir dung mot trong cach viét sau:
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tén_cdu trac.tén thanh phin
Lén clu_tric.tén_clu_tric.tén thanh phin

tén_ cdu trac.ién_cdu_tric.tén clu tric.tén thanh phin

Cach viét thir nhit duoc su dung khi bién hodc mang |a thanh phéin true
tiép cia mét chu trac. Vi du bién ngay_thu, bién nam va mang ten_thang la
cdc thanh phan true tiép ctia cdu tric ngay_di. Mang ten. mang dia_chi va
bién bac_luong 1a cac thanh phan truc tiép cua cdu trac nguol_b. Céc¢ cach
viét con lai duge sir dung khi bién hodc mang 1 thanh phz"m truc liép cla
mdt ¢Au triec ma ban thin cdu tric nay lai 1a thanh phin cia mdt ciu tric
1én hon,

Vidn 1: Ta xét vai phép todn trén cac thanh phan cua chu triic nguol_a
va nguoi_b.

Cau lénh

printf { "%s", nguoi a.ten };

s€ dua tén cia nguoi_a 1én man hinh .

Khi thiee hién ¢du 1énh

5 = nguol_a.bac_luong + nguoi_b.bac luong;

thi & bién s s& nhin duoc tdng bac luong ctia nguoi_a va nguol b,

Cau 1énh

printf ("%d", nquoi_a.ngay sinh.nam);

s€ cho 1&n man hinh ndm sinh ¢lia nguoi_a.

Céu 1¢nh

printf ("%d",nguoi_b.ngay_vao coc _quan._nam};

s¢ cho 1&én man hinh nim vao co quan cua nguoi_b.

Cha ¥ 1: C6 thé sir dung phép todn ldy dia chi ddi vo6i thanh phin
ciu trie dé nhap s lidu true tiép vao thanh phfm cu trac.

Viduy ¢o thé viée:

scanf("%d",&nquoi_b.ngay_vao_co_quan.nam}:

Nhung ddi voi cde thanh phan khéng nguyén, viée lam trén c6 thé din
dén treo may. Vi vily trudc tién nén nhip s6 li¢u vao mot bién trung gian,
san dd méi gdn cho thanh phin cdu trie. Cach 1am nhu sau:

int, x;
scanf ("%d", &x) ;
nguoci b.ngay vac ce quan.nam = x;

Cha y 2: D¢ tranh dai dong khi 1am viée véi cice thanh phan ciu tric ta
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co the dung 1énh #define. Vi du cdu 1€nh scanf trong cha v trén ¢d viét theo
cach sau:
tdefine p nguoi b.ngay vao co quan
scanl {("%d", &p.nam) ;
bé k&l thac myc nady, 1a dua ra mot vi dy don gian vé 16 chice thong tin
can bd. Gia sir dir liéu cua mdi can bd gom:
+ Ngay thang nim sinh,
+ Ngay thang ndm vao co quan.
+ Bac luong.
yéu cau viét mot chuong trinh dé:
+ Xay dung ciu tric cho can bo.
+ Vo 50 liéu cua mot can b,
+ Pua s6 liéu d6 ra may 1n.
Dudi day 1a mdt chuong trinh va két qua thue hién cua nd.
/* Chuong Lrinh minh hoa:
+ Cach xay dung cau truc
+ Cach vao ra cho cac thanh phan cua cau truc */
ftinclude "stdio.h"
typedel sLruct
{
int ng;
char t[10];
int nam;
ldate;
Lypede! struct
{
datec dates;
datce datcecg;
floal. luong;
tperson;
main}
{
person p;
printf {"\nNgay sinh: ngay thang nam ");
/ * Nhap 25 hai 1945 */
scanft ("td%std", &p-dates.ng,p.dates. b, ¢p.dates . namj ;
printf{"\nNgay vao co quan: ngay thang nam ");
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/* Nhap 30 tu 1970/
scanf{"4%d%5%d", &p.datecq.ng,p.datecq. t,
sp.datecq.nam);
printf ("\n tien luong= "};
/* Nhap 550.00 */
scanf ("%f",&p.luong );
fprintf (stdprn, "\n%2d %3s %d4d",
p.dates.ng,p.dates.t,p.dates.nam} ;
fprintf{stdprn, "\n %2d %23s %d",
p.datecq.ng,p.datecq.t,p.datecqg.nam) ;
fprintf {stdprn, "\nluong =%7.2f",p.luong);
} .
Két qua thure hién chuong trinh
25 hai 1945
30 tu 1970

luong = 550.00

§4. THANH PHAN KIEU FIELD (NHOM BIT)

Cac thanh phin nguyén (unsigned hodc signed) véi mién gia tri nho
(nhu tudi bién thién tir 1 dén 100) c6 thé khai bao kiéu nhém bit theo
mau sau:

struct date

{

int

-4

int

int

o n o-oowe
N ooy &

int

.

}ox;
Khi do sizeof(struct date) = 3 (3 byte).
Khi dung kiéu field ¢an luu y cac diém sau:
1. Kiéu cua ficld phai 14 int (unsigned hoic signed).
2. D& dai ctia méi ficld khéng qua 16 bit.
3. Khi mudn bé qua mét sé bit thi ta bo tréng tén trudng.
Vidy: Khi viét
int:8;
intix;

tic 12 bo qua 8 bit lhﬁp, x chiém 8 bit cao ctia mot word.
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4. Khong cho phép 1y dia chi thanh phin kiéu field.
5. Khéng thé xay dung cic mang kiéu ficld.
6. Khéng thé tra vé tir ham bing mét thanh phin kiéu field.
Ching han khéng cho phép viét:
return x.d;
ma phai diing tht thuat sau:
int t = x.d;
return t;
Ung dung ciia nhém bit: Nhdm bit thuong dugc tmg dung dé:
+ Tiét kiém bd nha.
+ Dung trong union dé 1dy ra cac bit ctia mot tu.
Vi du:
union
{
struct
{
unsigned al;
unsigned aZ2;
}os:
struct
{
unsigned nl:1;
unsigned:15;
unsigned n2:1;
unsigned:/;
unsigned n3:§;
}E;
J R VH
Khi do:
w.finl la bit 0 cua u.s.al
u.fn2 la bit 0 cua u.s.a2

u.f.n3 la byle cao cita u.s.a2

§5. MANG CAU TRUC

Nhu da biét & cac muyc trén; khi sur dung mét kiéu gid tri (kidu int ching
han) ta ¢6 thé khai bdo cdc bién va cac mang kiéu int. Vi du khai béo:



inl. a,b,c[10];
cho ta hai bién nguyén a,b va mang nguyén c.
Hoan toan tuong tw nhu vay: C6 thé sir dung mét kidu cdu tric di mé
dé khai bao cde cdu tric va céc mang céu tric.
Vidu 1: Gia st kicu cdu tric nhan_cong da dinh nghfan trong §2, khi
do khai bao:
struct nhan cong ngquoi a,nguel b, Lo 1[10],te_22{207;
s¢ cho:
+ hai bién cdu trac nguoi_a vi nguoi_b.
+ hai mang cdu triic to_1 va to_2.
Mang to_1 ¢6 10 phin tr vA mang to_2 ¢6 20 phin tir. Mi phin i coa
chiing la mét céu tric kidu nhan_cong.
Vi dy 2: Doan chuong trinh sau s2 tinh 16ng luong coa 10 npudi o to_1.
double s -0;
for(i=0; i<10; ++i)}

s += to 1[i]}.bac luong;

§6. KHO'l GAN CHO CAU TRUC

C6 thé khoi didu cho cdu trac ngodi, ciu tric tinh, mang ciu tric ngodi
vi mang cdu trie tinh bang cach viél vao sau khai bao clia chimg mét danh
sach cac gia tri cho cac thanh phén.

Vi du 1: Doan chuong trinh

struct date

{
int. day; int month;
int year;
int yecarday;
char * month name;
}:
strucl. date dd = { 4,7,1990,120," Dccember™ };
xac dinh mot cdu trie ( theo kidu date ) €6 18n 13 dd va khai diu cho cic
thanh phin cia no. Nhy viy: ndi dung cua dd.day la 4, cta dd.month 1a 7,
cua dd.ycar la 1990, cia dd.ycarday 14 120 va ctia dd.month name la
"December”.
Chu y néu month_name duge khai bao kidu mang ky tu nhu
char month name[20);

thi cdc khat dau trén viin dang.
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Vi du 2: Doan chuong trinh
struct. month
{
int numbor;
char * pame;
boyear(12] - {
{ 1,"januvary"™ 1},
t 2,"fcbruary™ 1},

{ 12, "december™ }
}:

xéc dinh va khéi ddu mot mang cdu tric ¢6 tén 1a year bao gém 12 phin
tr. Vi moi phﬁn nr cua mang lai 1@ mdt cdu e (kicu month) nén dé khey
ddu cho méang year, mdt cach hop 1y hon cd 1a st dung 12 bé khoi dau cho
12 cau tric trong img. Ching han:

{ L,"january"”™ }

12 b6 khoi dau cho phén tir thir nhét cia mang year.

Ciing nhir dbi véi cac mang khae, khi khoi ddu mot mang cdu trie ngodi
{hoiic (inh) ta khéng c¢in chi ra kich ¢& ctia né. Liic do kich o& cla cic mang
dugre khoi ddu sé duoe xdce dinh mdt cich chinh xac (khi dich chuong trinh)
thong qua sb cdc bd khoi dau. Nhu vay, doan chuong trinh trong vi du 2 ¢é
thé viét mot cach khac nhur sau:

struct month

{
int number;
char * name;
b oyear [l = {
{ 1,"january” },
{ 2,"february™ }°
{ 12, "december®™ }
i:

Dé xic dinh s6 phén tr caa year ta ¢6 thé ding toan tir sizeof theo
cach sau:

int n = sizeofl{year)/sizeof {strucl month);

Nhin xét cudi cling & mue nay la: nhithg gi di noi vé vie khoi diu mot
mang thdéng thudng vin con dang déi véi mang cau teve. do 14

175



+ Chi cho phép khoi diu cac chu trie va mang cdu trac ngoai (tinh).
Chuing s& nhan gia tri 0 néu khéng dwoe khai diu.

+ Néu kich thudce cua mang cau tric ¢dn khai diu di duoc khai bio a n
thi s by khai dau (m) cin khong vuot qia n. M3i bd khei ddu cho gid tr
cua mdt phan tr mang cdu trae. Khi m < n thi chi ¢6 m phin tir ddu cta
mang dugc khai diu, (n-m) phin tr con lai nhén gid tri 0,

+ Viée khoi dau duoe thue hién mét 1dn khi dich chuong trinh.

Vi du khi dich doan chuong trinh

structl

{
float a;
int b;
char * c;
}

d[10]={

{ 7.1,5,"alpha" }, ’
{ -10.6,8, "beta"}
i

chi hai phan tir ddu ctia mang cdu tric d duoc khéi diu. Trong vi du nay

n=10vam=2,

§7. PHEP GAN CAU TRUC

C6 thé thue hién phép gdn trén cic bién va phan tir mang ciu triac
cung kiéu nhu sau:

[l

. Gdn hai bién (ciu trac) cho nhau.

[

. Gan bién cho phan 1r mang (cau trug)

L8]

. Gan phan tir mang cho bién.

N

. Gan hai phin tit mang cho nhau.
M&i phép gan noi trén tuong duong véi mdt diy phép gan cac thanh
phin twong tmg.
Doan chuong trinh sau minh hoa cich dung phép gan céu tric dé sip
x€p n thi sinh theo thi tir giam ctia tdng diém.
struct thi sinh
{
char ht[25]; /* ho 1é&n */
float td; /* tbng diém */
} tg,ts[1000];
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int i,3,n;
for{i=1;i<=n-1;++1i}
for{j=i+l;j<=n;++j}

if{ts[i].td<ts[]].-td)
{
tg-tslil;
ts{i] Ls[i1:
tsfjl=tg:

§8. CON TRO CAU TRUC VA DIA CHi CAU TRUC

8.1. Con tro va dia chi
X¢t cde kidu cdu tricc ngay va nhan_cong:
struct ngay {
int ngay thu;
char ten _thang[10];
int nam;
i
strucl nhan cong
{
char ten [15];
char dia chi [20};
double bac luong;
struct ngay ngay sinh;
struct ngay ngay_vao co_quan;
}:
Khi d6 con tré céu triic kiéu nhan_cong ¢6 thé dioc khai bao cing véi
bién va mang (cu tric) nhu saw:
struct nhan cong *p,*pl, *p2,ncl,nc2,ds[100];
Trong khai bao trén thi:
+p, pl va p2 13 con tré chu tric
+ncl va ne2 1a bién ciu trie
+ ds 1a mang cdu trac
Con 1r6 cdu triic ding dé luu trix dia chi cda bién cdu tric va mang ciu
tric, vi vay cac phép gan sau diy 1a hop 1€
pl=&ncl; /* Gui dia chi ncl vao pl */
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p2=&ds{2]; /* Gui dJdia chl ds[2] vao p2 */
p = ds; /* Gui dia chi ds[0] vao p */
8.2. Truy nhap thong qua con tré
Cé thé truy nhap dén cac thanh phin théng qua con tré theo mot trong,
hal cach sau:
Cach 1:
Tén con_tr0—>Lén_thanh_ph5n
Cach 2:
(*rén_con Lrd) .tén thanh phin
Chang han, sau khi thue hién cac phép gan dia chi trong 8.1 thi ¢cac cach
Vit sau 1a tuong duong:
ncl.ngay_sinh.nam va pl->ngay sinh.nam
ds{2] .ngay sinh.ten thang va (p2*).ngay sinh. ten thang
8.3. Dung phép gan thong qua con tro
Gia thiét dii ¢6 cac I1énh:
pl=&ncl; /* Cui dia chi ncl vao pl */
p2-&dsl2]; /* Gui dia chi ds|?] vao p2 */
khi d6 trong cdc phép gan ciu tric:
+ Co thé dong *pl thay cho nel
+ Cé thé ding *p2 thay cho ds[2]
Nhu vay cach viét:
ds|4]-ncl; ds|?2] - nc?;
trong duong voi
ds{4] *pl; Yp? onc?;
8.4. Phép cdng dia chi
Sau cde phép gan:
pds;
pZ=&ds[2];
thi p ro téi ds]0] va p2 16 161 ds[2]. Ta ¢6 thé ding cic phép cong, trir
dia chi dé 1am cho p va p2 r6 161 cic thanh phan bit ky nao khac. Vi du sau
cac ¢au 1énh
p-pt10;
p2-pd-2;
thi p tro to1 ds[10] con p2 tro 161 ds|0].
8.5. Con tro va mang

Gia str con trod p teo 161 didu méang ds. khi d6 hai didu sau Ja dang ghi nhé.

by
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+ C6 thé truy nhp t6i cac thinh phin bang 3 cach sau:
ds[i].thanh phin
pli].thanh phan
(p1i}—->t hénh___phén

Vi du ba cach viét dudi day ¢6 ¥ nghia nhur nhau:
ds[i].ngay_sinh.nam
plil.ngay sinh.nam
(p+i)->ngay sinh.nam

+ Khi stt dung ca céu tric (ching han trong phép gan ciu truc) thi cac

cach viét sau la tirong duong:
ds[i] pl[i] *(pri)

§9. HAM TREN CAC CAU TRUC

9.1. Bbi cia ham c6 thé 1a
+ Bién cAu tric. Khi d6 tham sé thyre tuong ung la mot gia tri cau tric.

+ Con Ué cau tric, Khi dé tham sé thue tuong g 13 dia chi cua bién
céu trie.

+ Mang céu tric hmh thirc hodic con tré cdu trie. Khi dé tham sé thuce
tuong tng la tén mang céu tric.
9.2. Ham c6 thé tra vé gia tri

+ G4 trj ciiu truc.

+ Con tré cdu tric.

9.3. Cac vidu

Vi du 1. Xét kiéu cdu triic person gdm 3 thanh phén:
+ ht (ho tén) kiéu mang char
+ ns (nim sinh) kiéu struct date
+ bl (bic luong) kiéu float

Ta dwa vao 6 him thao tic trén kiéu person.

+ Ham ptim:

person *pLim(char *ht,person h[],int n):
O téc dung tim trong danh sach n nhan vién lvu trong méang h, ngudi (,6

tén cho trong ht. Mam tra vé con o 16 t&i nguoi tim duge hodc tra vé
NULL néu khéng tim thiy.

+ Ham tim:

person tim{char *ht,person h[],int n);
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cling ¢ tdc dung tim kidm nhu ham trén, nhung né tra vé mdt céu trie
chira thdng tin ngudi tim duge. Cac thong tin nay s bing khéng néu khong
tim thiy.

+ Ham hv:

void hv{ person *pl, person *p2};
ding dé hodn vi hai ciu tric.

+ Ham sapxep:

void sapxep{ person *p,int n);

¢6 téc dung sip xép n phin tr cdu tric chira trong p theo thir tir tang cua
ndm sinh. Trong ham sapxep ¢6 dung téi ham hy,

+ Ham vao:

void vac{ person *p);
diing dé& nhdp dir liéu cho mét dbi tugng kiéu person. Mot chu ¥ quan
trong 1a: Néu trong ham vao ta ding cau lénh
scanf ("%$f%*c",&h.bl};
dé nhip truc tiép vao thanh phan bl thi bj treo may.
+ 1lam in:
void in{ person p};

ding d& in mdt cdu truc.

Cich thire 1am vige cua chuong trinh nhu sau: Pau tién 14 phin nhip sb
li¢u, r&i dén sip xép, sau d6 s& in danh sach nhan vién da sip xép. Cudi
cung dén cde muc tim kiém theo ham ptim va ham tim. Duéi diy 14 chuong
trinh ngudn.

finclude "stdio.h"

binclude "conio.h"

finclude "string.h"

struct date

{
int ngay, thang, nam;
}:
typedef struct
{

char hL[25];
slruct date ns;
float bl;

} person;

person *ptim{char *ht,person h[],int n);
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person Lim(char *ht,person h[],inL n}:
void hv({ person *pl, person *p2};

void sapxep( person *p,int nj;

void vao{ pcrson *p);

void in{ person p);

person tim{char *ht,person h{],int n)

{
int i; person ps;
ps.-ns.ngay=ps.ns.thang=ps.ns.nam=0;
ps.bl=0.0;
ps.ht[0]=0;
for{i=l;i<=n;++i)
if {stremp(ht,hfi].ht)=-0)
return{h[i]);
return{ps);
}
person *ptim{char *ht,person hl],int n}
{
int i;
for{i=1;i<=n;++i)
if (strempiht,h[i] -ht)-=0)
return{&hfi]);
rebturn {NUOLL) ;
b
veid hv{ person *pl, person *p2)
{
person hp
h=*pl;
*pl=*p2;
*pZ2=h;
}
void vao( person *p)
{

parson h;

flcat hbl;

printf ("\nllo ten ");

gets{h.ht);

printf ("\nNgay thang nam sinh: "};

scanf ("3d%d%d%%*c”, &h.ns.ngay, &h.ns.thang, sh.ns. nam) ;
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print f{"\nBac luong: "):
scanft ("$f%*c",&bl); h.bl=bl;
*p=h;

void in{ person p)

{
printf {("\nllo ten %s Sinh ngay %d thang %d nam %d \
Bac luong %.117, p-ht,p.ns.ngay,p.-ns.thang,
p.ns.nam,p-bl};

}

void sapxep{ person *p,int n)

int 1i,73;
for{i=1;i<=n-1;++i)
for(j=itl;j<=n;++7j)
if(plil].ns.nam>p{j].ns.nam) hv{spli],&apljl};
}
main{}
{
person *p,ds[100]1;
int n,i,j;
char ht[40];
/* vao so lieu */
clrscr();
printf ("\nSo nquoi n = "j;
scanf ("$d%*c", &¢n) ;
for{i=1;i<=n;++1i}
vao(&ds{i]);
/* sap xep theo chieu tang cua ns{nam sinh) */
sapxcep (ds, n) ;
/* in danh sach sau khi sap xep */
for{i=1;i<=n;++1i)
in{dstil);
/* Lim kiem theo ho ten (dung ham ptim) */
while (1)
{
printf {"\nHe ten nguoi can tim (bam enter de
ket thuc) ™);
gets{ht);
if (ht [0])#==0)

break;



1f{ {p¥ptim{ht,ds,n}) -~NULL)
prinLl{"\n Khong tim thay™);
elsc in{*p)};
}
/* tim kiem theo ho ten {dung ham Lim) */
while(l)
{
printf{"\nlo ten nquoi can tim \
{ham cnter de ket thuag) ™) ;
gets({ht);
if (ht[0]==0)
break;
Lf{ tim(ht,ds,n}y.ht[0]- -0}
print{{"\n Khong tim thay");
clse
in{tim{ht,ds,n)};
}
Vo /* Ket thuc */
Vidu 2:
Xét kiu cdu trac sophue (sé phure) gdm 2 thanh phin:
1 bién x kidu float biéu thi phin thuc
+ bién y kidu float bidu thi phin do
Ta dua vao hai ham thao tac trén kiéu sophuc.
+ Ham sophuc
sophuc cong({scphuc u, sophuc v);
ding dé cdng céc gid tri phire u, v. Gid tri cua ham Ia cdu trie chira tong
u+ v,
+ Ham insp
void insp(sophuc u);
ding dé in cdu tric u. Mot diém dang luu y & day 1a: C6 thé dung ham
ndy dé in truc tiép tdng ¢la hai gia tri phire cho boi ham tong.
tinclude "stdioc.h"
#include "conio.h"
typedef struct
{
float x,vy;

} sophuc;



sophuc cong(sophuc u, sophuc vi};
void insgp{sophuc uj;
sophuc cong{sophuc u, sophuc v)
{
sophuc w;
W.x Uu.Xtv._X;
W.oy=u.ytv.y;
relurn w;
b
void insp(sophuc u}
{
printf{”(%0.2f,%0.2F) ", u.x,u.y);
}
maini)
{
sophuc u, v;
u.x=6.5; u.y=—3.6;
v.x=2.8;v.y=12.1;
printf{"\nso phuc u = "};
insp(u);
printf("\nso phuc v = "};
insp(v);
printf ("\ntong = ");
insp(cong{u,v)i;

getch{};

§10. CAP PHAT BO NHO DONG

Gia st ta can quan ly cac vién nghién ciru. M3i vién ¢é nhiéu phong va
mdi phong ¢6 nhiéu nhin vién. Khi thiét ké chuong trinh chiing ta chua biét
¢4 bao nhidu vién, chua biét mdi vién ¢6 bao nhiéu phong va cling chua biét
mdi phong ¢6 bao nhiéu nhin vién. Néu str dung mang (cip phdt bd nhé
tinh). thi ta phai sir dung s& vién 161 ta. M1 vién phai xem nhu ¢ cing mot
6 phong va mdi phong phai xem nhu ¢6 sé nhin vién bang nhau. Nhu vily
s¢ co rAt nhidu vong nhd duge cAp phdt ma khéng bao gidr dong dén.
Chuong trinh dudi ddy minh hoa phuong phip ¢dp phat bd nho dong. $6
vién s¢ ding bing sé vién ¢in quan ly. Mdi vién s¢ dugc cdp phat mot ving
nh¢ vira da dé chira sé phong thue su ¢va né, va mdi phong ciing ¢6 mdt
ving nhé g vai s nhan vién hién ¢6 cia no.
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Nhan vién duge md ta bang cdu tric person cd 2 thanh phin i ht
(ho tén). va ns (nam sinh). Phong dugc mé ta boi cAu truc ppp ¢6 3 thanh
phén 1a tenphong (tén phong). sonhanvien (sb nhan vién'trong phong) va
nhanvien (con trd kiéu person trd toi viing nhd chira théng tin cac nhan vién
trong phong). Vién dugc md ta bfmg chu truc vvv gém 3 thanh phin 1a
tenvien (tén vign), sophong (sb phong cua vién) va phong (con trd kiGu ppp
tré ta1 vung nhé chira théng tin coa cac phong trong vién)

Chuong trinh gém hai phén:

+ Phan dau géln cac thao tac nhap lidu va cip phat bd nhé dat xen ke
nhau. Nhip 1iéu dé biét cin cip phat bao nhi¢u. Cdp phat dé ¢6 ving nhé
chua thong tin nhap vao sau do.

+ Phin tiép theo don gian chi 14 in ra man hinh c4c théng tin vira nhap vio.

Dudi day 1a chuong trinh.

#include "stdieo.h"

finclude "conio.h™

ifinclude "alloc.h™

typedef struct

{
char hit[25); /* ho ten */
int ns; /* nam sinh */
} person;
typedef struct
{
char tenphong{30];
int sonhanvicn;
person *nhanvien;
} ppp:
typedef struct
{
char tenvien[30];
int sophong;
ppp *phong;
} ovvv;

vvv *vien;

inl. sovien;

main(}

{

int i,7,k,ngay, thang, nam, sophonq, sonhanvien, ns;
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/* Vao so licu va cap phat bo nho, so vien */

clrscr{);

printf ("\nSo vien: "};

scanf ("$d%*c", &sovien);

vien= (vvv*) malloc{ {sovient+l}*sizeof{vvv));
/* Vao so lieu tung vien */

for{i=l;i<=sovien;++i)

{

printf{"\nTen vien thu %d: *,i);
gets(vicen([i].tenvien);
printf {"\nSo phong cua vien %s:",
vien([i].tenvien) ;
scanf {"%d%*c", &s0ophong) ; vien[i].secphong=sophong;

vicn[i].phongz(ppp*]malloc((sophong+1)*sizeof{ppp)

for(j=1; j<=sophong;++7j}

{
printf{"\n Ten phong %d cua vien %s: ",
jevienli].tenvien);
gets(vien[i].phong[j].tenphong);
printf("\nSo nhan vien cua phong %s vicn $s: ",
vien[i].phong[j].Lenphonq,vien[i].tenvicn]:
scant ("%d%*c"”, &sonhanvien) ;
vien[i].phong[j].sonhanvien=sonhanvien;
printf{"\n Vien %s Phong %s™,vien{il].tenvicn,
vien[i).phong[j].tenphong);
for{k=1; k<=sonhanvien;+1tk)
{
print{("\nllo ten nhan vien %d: *,k):
gebks{vien[i] .phong[j].nhanvien[k].ht);
printf{"\nNam sinh nhan vien %d: " k);
scanf ("%d%*c", &ns) ;
vien[i] .phongf{j].nhanvien([k].ns+ns;
}
}
}

/* Dua ra man hinh */
clrscri{);

for{i=1;i<=govicen;++i)
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printf ("\nVien %s co %d phong ",
vien[i].tenvien,vienfi].sophong);

for{j=1l;j<=vien[i] .sophong;++])

print.f{"\nPhong %s vicen %s co %d nhan vien: -
vien[i] .phong[j].tenphong, vien|i].tenvien,
vien[i].phong[]j].sonhanvien);
for{k=1;k<=vien[i] .phong[]] .sonhanvien;++k%)
{
printf{"\nllo ten %s sinh nam %d",
vien|i).phongljl.nhanvien[k].ht,

vienl[i].phong[j].nhanvienik].ns);

getch{};

§11. CAU TRUC TU TRO VA DANH SACH LIEN KET
Céu trie ¢6 it nhdt mot thanh phan 1a con tro kiéu ciu tric dang dinh
nghfa goi 13 cfiu trae tw trd. Dudi day trinh bay 3 cach dinh nghia cdu trac tu
(ro person
Cach I
typedef struclt pp
{
char ht{25%]; /* ho Len */
char gg([20]; /* gue quan */
int tuoci;
struct pp *tiep;
} person;

Cach 2:

typedef struct pp person;
struclt pp
{

char ht[25];
char qql20];
int tuoi;

perscn *tiep;
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Ceach 3:
struct pp
{
char ht[25];
char gql20];
int tuoli;
struct pp *tiep;
}:
typedef pp persons
Cau triic tr tro duge dung dé xdy dung danh sach lién két (méc nodi). doé
A mdt nhém cac cau tric co tinh chat sau:
+ Bict dja chi cau tric dau dang duoc heu trt trong mét con 1o ndo d6 (pia
sur pdauy},
+ Trong mdi cdu tric (trir cau triic cudi) chia dia chi cla ciu tric tiép
theo ctia danh séach.
+ Cau trie cudt chira hang NULL.
Danh sach ¢6 3 tinh chat trén goi 14 danh siach mée néi theo chiéu thudn.
Vi danh séch nay, ta ¢6 thé 1dn luot truy nhap tir cAu tric ddu téi cdu tric
cuoi theo chidu tlr trén xudng dudi.

Hinh v& dudi diy minh hoa mét danh sach lién két thudn.

Lfdau[ Addrietl) | _, ctl
It Pham Van A
qq [la Noi
ticp Addr(ct2)

'

ct2
ht Nouven Thi T
qq Hai Phong
ticp Addr{ct3)

v

ct3
ht ‘Tran Van C
qq ‘Thai Binh
ticp NULL
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Twong tw, danh sach lién két theo chidu nguoc cling ¢6 3 tinh chit trén
nhung theo chidu nguoe lai:

+ Bidt dia chi chu tric cudi.

+ Trong mdi ciu tric (trir ciu trie ddu ) chiia dia chi cGa ciu trie trude.

+ Cdu triic ddu chira hang NULL.

Vi danh sdch nay, ta ¢6 thé lan luot truy nhip tir cdu tric cudi toi cu
tric ddu theo chidu tir dudi 1an trén.

Ngoai ra c6 thé xdy dung cde danh sich ma mbi phan tir chira hai dja
chi: dia chi ¢du triic trude va dia chi ciu tric sau. Vi loar danh sach nay. ta
¢6 thé truy nhip tir trén xudng dudi theo chiéu thudn hodic Wr dudi 1én rén
theo chidu nguroc.

Dudi ddy 1a 2 chuong trinh minh hoa cdch dung danh sach méc néi.

Chuong trinh 1 gdm cac phin:

+ Nhap mdt sd nguol va chira vao b nhd dudi dang danh sach moc
ndi thudn (14p danh sach mai).

+ In danh sdch méc ndi ra man hinh.

+ Tim kiém trén danh sach moc ndi.

+ Xoa mdt nguoi khoi danh siach

+ B0 sung vao cudi danh séich

+ Cheén mdtl ngudi vao gilra danh sach

Truode khi xem chuong trinh, hiy tim hiéu cac thu thudl lam viée trén

danh sach moce ndi.
+ Dé tao danh sach méi can thie hién cac khiu sau:
- Cép phidt bd nhd cho mdt ciu trve.
- Nhip mét nguti vao ving nhé vira Cflp.
- Gan dja chi ngudi sau cho thanh phin con tré cua ngudi tride.
+ bé duyét qua tit ca cdc phén tir ciia mdt danh sach ta thuong dung
con trd p chira dja chi cdu tric dang xét.
- Diu tién cho p = pdau
- Dé chuyén dén ngudi tiép theo ta duang phép gan:
P = p->tiep:
- Diu hi¢u d¢ biét dang xét ngudi cubi la:
p->ticp == NULL
+ D¢ loai mot ngudi khoéi danh sdch cln:
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- Luu trir dia chi ngudi cin loal vao mot con tro

(dlng dé gidi phong bd nhé cia ngudi cin loai)

- Stra dé& ngudi trude do c6 dia chi cla ngudl ditmng sau ngudi ma ta
dinh loai.

- Giai phdng b nhé ciia ngudi can loai.

+ Pé bd sung (hoic chén) can
- Cip phét bd nhé va nhép bé sung.
- Stra thanh phin con tré trong cac cdu triic ¢ lién quan d¢ dam

bao mdi nguoi chira dia chi ngudi tiép theo.

Chuong trinh dudi ddy s& minh hoa cdc k§ thuat néi trén. Ngoai ra
ching ta con thdy phuong phéap cdp phdt bd nhd va cac cich truy nhilp toi
thanh phan ciu triic théng qua con tro,

/* Chuong trinh 1 */

linclude "stdioc.h™

tinclude ™alloc.h”

tinclude "string.h"

typedef struct pp

{

char ht([25]; /* ho ten */
char qqf{20]; /* que quan */
inlk tuoi;

struct pp *tiep;

} person;

main ()

{

int t;
char ht[25],qqgq(20];
person *pdau, *p, *pl;
/* Vaoc mot so nguoi va luu tru trong bo
nho duoi dang mot danh sach lien ket */
pdau=NULL;
while{1)
{
printf {"\nHo ten (bam cnter kel bthuc
vao so lieu): "):
gets{ht);
if {(ht[0]==0)

break;

190



if (pdau==NULL}
{

pdau= (pcrson*)malloc(sizecf {person));
p=pdau;
}
else
{
p->tiep= (person*)malloc(sizecf (person));
p=p->tiep;
}
strepy (p—>ht, ht);
printf {"\nQue quan: ");
gets (p->qq);
printf{"\nTuoi: "};
scanf ("%d$*c™, &) ;
p—>tuoi=t;
p->tiep = NULL;
H
/* Dua danh sach lien ket ra man hinh
biet con tro pdau tro tol dau danh sach */
p=pdau;
while (p!=NULL)
{
printf{"\nllo ten %-25s Que %-30s 'Tuoi %d",
(*p) .ht, (*p}.qqg, (*p) .tuoi);
p = p—>tiep;
}
/* Tim kiem theo que quan */

while (1)

printf {("\nQue (bam enter ket thuc tim kiem}: "};

gets(gq);
if (qg(01==0)
break;
/* duyet tu dau danh sach va in
ra man hinh nhung ngueci tim duoc */
p=pdai; '
while {p!=NULL)
{
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if{sLremp{p->qq, qq)==0}
printf{"\nllc ten $-25%s Quc %-30s Tuoi %$d“,
(*p) .ht, (*p) .qq, (*p} . tuoi);
p=p->tiep;

}
printf({"\nLoai phan tu dau danh sach™);
/* Loai phan tu dau danh sach */
if (pdau!=NULL)
{
p=pdau;
pdaun=p->tiep; /* pdau tro toi nguoi thu hai */
freetfpl: /*giai phong vung nho cua nguol dau*/
b
printf ("\nBo sung mot nguol vao cuol danh sach *);
il {pdau--=NULL} /* Danh sach rong */
{
pdau={perscn*}malloc(sizeof (person)};
p=pdau;
H
clse
{
/* tim dia chi cueci va dat vao p */
p- pdau;
while (p->tiep!=NULL)
p=p->ticp;

/* cap phat vung nho va nhap bo sung */
p—>tiep~{person*)malloc(sizcof (person));
p=p->tiep;

}
/* Nhap bo sung */
printf {"\nllc ten: ™);
gets (p->ht) ;
printf ("\nQue guan: ");
gets{p->gq);
printf{"\nTuoi: ");
scanf ("3d%*c™, &t) ;
p—>tuol=L;
p->Liep=-NULL;



printf {"\nChen them vac truoc nguoi thu hai');
/* Chen them mot nquoi vae truoc nguoi thu hai

gia thiet co it nhat hai nguoi, truoc tien cap
phat

vung nho cho p de chua ngquei bo sung */
p-[person*)malloc{sizeof (prrson));
printf{"\nlo ten: ");
goels {p—->ht});
printf {("\nQue quan: ");
gets{p->aq);
printf{"\nYuci: ");
scanf ("%d%*c", &t} ; p—->tuoi-L;
/* ket noi */
pl=pdau->tiep; /* pl chua dia chi nguci thu 2 v/
pdau->ticp=p; /* sua de nguoli dau chua dia chi
nguoi moi bo sung */
p—>tiep=pl; /* nguoi moi bo sung chua dia chi
nguoi thu 2 trong danh sach cu */
/* Dua danh sach moi ra man hinh
biet con tro pdau tro toi dau danh sach */
prpdau;
while {p!=NULL)

{
printf ("\nillo ten %-25s Que %-30s Tuoi %d",
(*p} .ht, (*p}.qq, (*p}.tucl);
p = p—>tiep;

}

}

Chuong trinh 2 cling nhap mot s6 ngudi va tzo thanh mdt danh sich lién
két, nhung phuc tap hon chuong trinh 1 & chd: Ngudi vira nhdp duge chen
VA0 vi trf thich hop dé danh sach duoe sip theo chifu ting cua tudi. Nhur vay
ta co quy trinh dé vira nhap lidu vira sap xEp mdt cach ddéng thoi. Chuong
trinh dang hai ham. Ham

void vao_sl{char *ht,pcrson **pi;

dimg dé gdn ht (ho tén) vao p->ht, gan NULL cho p->tiep va nhjp qué
quan gan cho p->qq, nhap tudi gan cho p->tuoi. Ham
void bo sung{pecrson *pdau,person ng,person **pchen, inl Yvt):

ding dé xdc dinh xem cdu tric ng can chén vao dau. Néu vt = 0 thi ng
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cin chén vio diu danh sach. Con néu vt = 1 thi ng cin chén vao ngay sau
phfm tr duge pchen tro téi.

Chuong trinh 2 ching nhitng minh hoa cac thu thudt {am viée trén danh
sdch méc ndi ma con cho nhitng vi du hay vé vige ding ciac ham cé ddi
con tro,

/* Chuong trinh 2 */

tinclude "stdio.h”

Itinclude "alloc.h”

tinclude "string.h"

typedef slruct pp

{
char hi[251; /* ho ten */
char gql20]; /* que quan */
int tueci;
struct pp *ticp:
} person;
void bo_sung{person *pdau,person ng,
person **pchen,int *vi);
/*
Y nghia ham bo sung:
Biét:
I pdau tro Loi dau danh sach {gia thiet pdau!= NULIL})
+ ng la cau truc chua nguoi vua nhap
llam cho bict:
I Neu vt 0 chen vao dau danh sach
.i Neu vb -1 chen vao sau cau truc de pchen tro Lol

*/

void vao_sl(char *ht,person **p);

/* Ham vao sl dung de:

t Cap phat wvung nho cho p

+ Gan ht wvao p->ht

t+ Vao cac 50 licu khac nhu que quan va Luol
*/
void bo_sung{person *pdau, pcrson ng,

person **pchen, int Yvt)

person *p-pdau, *pl;

if (ng.tuoi < p->tuoi}
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vy =Q;

return;

else
while ({1}
{
pl=p->tiep:
if ({pl==NULL)|! {pl!=NULL
ng.tuoi<pl->tuoi))

{
*pchen=p;
*yl=1;
retarn;

}

p=pl;

}
void vao sl {char *ht,pcrson >0
{
int t;

person *pp;

&&

pp= (person*)malloc{sizecof (persen});

strepy {pp->hi, ht};
printf ("\nQue quan: "};
gets (pp—>qq) §
printf{"\nTuoci: ");
scanf (Y$d¥*c”, &t} ;
pp->tuoli=t;
pp->tiep=NULL;

P pp;
H
mairni{)
{
int vt;

char ht{25];
person *pdau, *p, *ptg, *pchen;
clrscr{);

/* Vao mot s0 nguoi va luu tru trong bo

duoi dang mot danh sach lien ket */



pdau-=NULL;
while({l)}
{
printf ("\nlo ten (bam enter ket thuc \
vao so licu): ");
gets{ht);
if (ht[0]==0) break;
if (pdau=-NULL}
vao_ sl {ht, &pdau};
alse
{
vao_ sl {ht, &ptg);
be sungipdau, *ptg, &épchen, &vi) ;
if{vt==0) /* Chen vao dau danh sach */
{
ptg->ticp = pdau; pdau = ptg:;

clse
{ /* chen vao sau pchen */

ptg->tiep = pchen->Liep; pchen->tiep- plg;

}
/* Dua danh sach lien ket ra man hinh biet
con tro pdau tro tei dau danh sach */
p=pdau;
while{p!«NULL)
{
printf{"\nlo ten %-25s5 Que %-30s Tuoi %d4",
{*p).ht, {*p).qq, {(*p) -Ltuol);
pep->tiep;
}
gelch();

§12. KIEU HOP (UNION)

12.1. Hop (union} 13 gi. Ciing nhu cdu trie, hop gébm nhi¢u thanh phin,
nhung ching khée nhau & chd: cde thanh phin ctia cdu triic ¢6 nhimg ving
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nh¢ khac nhau, con cac thanh phin caa hop duge cip phat mét ving nhd
chung. D$ dai ctia hop bing 46 dai cua thanh phiin 1én nhét.
12.2. Khai bao. Viéc dinh nghia mét kiéu hop, viée khai bao bién hop.
mang hop, con 1o hop. cling nhu cich truy nhip dén cde thanh phan hop
duge thye hién hoan toan tuong ty nhu ddi véi ciu truce. M6t chu triic ¢6 thé
¢6 thanh phéan kiéu hop, nguoce fai cac thanh phﬁn clia hop lai ¢6 thé 1 cdu
tric. Dudi day 1a hai v du vé khai bdo hop.
12.3. Cac vi du vé hop
Vidu 1:
typoedel union
{
unsigned int ival;
floal I[val;
unsigned char ch([2];
} oval;

val a,b,x[10];

Vi du trén dinh nghia kiéu hop val gdm 3 thanh phan 1 ival, fval va ch.
Do dai cua val bang dé dai cia fval va bing 4. Tiép do khai bao cic bién
hop a. b va mang hop x

Phép gan:

a.ival = 0xalb2;

s& pdn modt sb hé 16 cho ival. Do ival va ch cling chiém 2 byte ddu cla
hop. néa sau cau 1énh rén thi ta ¢o:

a.ch[0] = Oxb2 v a.ch{1] = 0xal

Nhu vy ta da dang hop dé trich ra ¢dc byte ciia mot sé nguyén,

Vi du 2: Dudi ddy minh hoa cAch khai bao mdt hop ¢é thanh phén cdu tric.

strucl ng

{

int ngavy;
int thang;
int nam;

Vi

struct diachi

{

int sonha;

char *itenpho;
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union u

struct ng date;
struct diachil address;
} diachi ngaysinh;

Ta két thiue muc ndy bing mét chuong trinh minh hoa cach dung hop va
ciu trac dé tao ra cde bidn cé thé luu trir nhidu kidu dir li¢u khac nhau. Bién
chu tric kiéu stdata gdm thanh phin type dé nhan biét kiéu va thanh phin v
(union) dé hru tri gia tri. Type c6 thé nhan mot trong cac ky ty sau:

'C' (Chudi ky )

'N' (86 thue float)

'L'(Logicvdicac giatri Tty y F N n)
'D' (Kiéu date dd/mm/yy)

Trong churong trinh dung hai ham:

+ I1am store_data:

stdate store data{char typec,char *data):;

ding dé bién déi dix liéu cho bai type va data thanh mét trong bdn kidy
néu wén va chia vao mot ciu tric kiéu stdata. Chu tric nay chinh Ia gid tri
tri vé ciia ham.

+ Ham print_data:

void prinl_data{sldata x};

ding dé in ra man hinh gitr liéu dang luw i trong bién x (kicu stdata).
Chuong trinh gém cic néi dung:

+ Vao dit li¢u dang (type,data} tir ban phim

+ Db dang (type.data) ra mét trong cdc kiéu chudi ky tu, sé thue,
logic va date. Két qua duoc Iuu trong mét bién kicéu stdata

+ In ra manh hinh du 1i¢u dang Juu trong bién kiéu stdata.

Dudi ddy la chuong trinh.

#include "stdio.h"

finclude "conic.h”

#include "ctype.h™

#include "string.h"

finclude "stdlib.h"

typedef struct

{
unsigned day: 5; /* ngay */
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unsigned month: 4; /* thang */
unsigned year: 7; /* nam */

} date;

typedel strucl

{
char type:;

union

char *cval; f* Gia tri kieu char */
flecat fval; /* Gia tri kicu floabt */
date dval; /* Gia tri kieu date */
int lwval; /* Gia tri kicu logic */
bowvs
} stdata;
/* Cac ham */
stdata slore datalchar type,char *datal;
void print data(stdava x);
stdata store data(char Lype,char *data)
{
stdata x; char *p;
switch {x.type=type)
{
case '"C':
x.v.cval—strdup{data); break;
case "N':
x.v.fval=atof{data); break;
casce "D':
/* data = "dd/mm/yy"
ncu btrai lai xem la 1-1-95 */
if{ (p=strchr{data,’'/"'))!= NULL}

{
*pit+ = "\QO';
x.v.dval.day - aloi(data); /* Ngay */
data=p; /* data = "mm/yy" */
if( (p-strchridala, '/"})!= NULL)
{
*pi+ = 'NO';
x.v.dval .month = atoi{data);
x.v.dval.year = atoi{p); brcak;
}
}
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/* Truong hop data khong co dang dd/mm/yy */
x.v.dval.day = 1; x.v.dval.month = 1;
x.v.dval.year-9%;
break;
case "L':

/* data phai la mot trong cac chu y y N n
hoac T t F £ */
if { strchr{"yylt",data[0]}!= NOLL )
x.v.lval=1; /* TRue */
clse x.v.1lval--0; /* FaLSe */
}
return x;
}
void print data(stdata x)
{
char *p;
printf{"\nbu lieu duoc luu tru duoi dang: "};

swileh (x.Lype)

case 'C': prinlLf("Character: %s",x.v.cval)};break;
case "N': printf{"Numeric: %.2f",x.v.[val};break:
case 'D': printf{"Date: $%02u/%02u/%02u",
x.v.dval.day,x.v.dval.month, x.v.dval.year) ;brcak;
case 'L': printf{“Logic: %s",

x.v.lval? "TRue"™:; "FalSe" );

}
main{}
{.
char bul [256];
char Lypc;
stdata x:
tk:
printf{”\nHay nhap du lieu: "}; gets(buf);
printf {"\nKicu: C{char} N{numecrici\
D{date) IL{legic) ");
type + getchel():
type = tLoupper({typc); /* Doi ra chu hoa */
/* Ncu type khong hop le cho bang C */



if { strchr {"CNLL", type)==NULL) type~'C';
x = store data (type,buf}; /* Luu tru du lieu
vao cau Lruc x */
print data{x); /* in du licu tu x */
printf ("\nCo Liep tuc? - C/K ");
if (toupperf{getch{})- "C"} golo tt;

BAl TAP CHUONG 7

Bai 1. Trong mot trudng trung hoe, hoe sinh bit bude phai hoe 3 mén
toan, ly va hoa. Ngoai ra hoc sinh nam hoc thém mén k¥ thudt con hoc sinh
nir hoe thém mén nir cdng. Viét chuong trinh:

1. Nhip ho tén, giai tinh va diém ctia n hoc sinh.
2. In 56 lidu v& cac hoc sinh.

Bai 2. Nhip danh sach n hoe sinh vé1 ¢dc thude tinh: ho 1&n, nam sinh va
tong diém. Sap xép danh sdch theo thtr tu giam cta tong diém. Khi t(:mg
diém nhu nhau thi hoc sinh ¢6 nam sinh nho hon (tudi ton hon) duoe xép
trude. In danh séch hoc sinh dé sip xép sao cho 1it ca cac chir cai ctia ho tén
chuyén thanh chit hoa.

Bai 3.

1. Xay dung mdt mang cdu trae ma mdi thanh phin coa no ¢é kiu nhu
ciu tric & bai mot .

2. Nhap sé liéu ctia 20 phiéu diém va luu trir vao mang cdu trac néi trén.

3. Tim kiém va in ra cac thi sinh ¢6 tong s6 diém ba mén 1on hon 15.

Bai 4. Gia su di nhip s6 lidéu cua 20 phiéu diém theo nhu yéu céu cua
bai 2. Hay 14p chuong trinh sap x&p lai cac phin tir ctia mang ciu tric theo
thir ty giam dén cia téng sd diém, sau d6 in danh sach thi sinh (theo thit tur
néi trén). Mai thi sinh s& in trén mot dong gdm cdc thdng tin:

- Ho (én

- Qué quan

- 86 bao danh

- Diém toan. 1y, hoa.

Bai 5. Mat hai ai hitu quan 1y hdi vién ctua minh nhu sau: Mai hdi vién
¢ hai thong tin chung Ja ho tén va dia chi. A1 dang ¢6 vo thi khai thém ho
tén vo va ngdy cudi. Ai cé nguoi yéu thi khai ho tén va sb dién thoai cua
ngudi yéu. Hay lap chuong trinh dé:



1. Nhép n hdi vién.
2. In thiép mai cac hdi vién chua ¢6 gia dinh.
{(dang union}
Bai 6. Cho mdt danh séch lién két pdm cace cdu trae kicu ts duoe dinh
nghia nhir sau:

struct ts /* Kiédu thi sinh */

{

char ht[26]; /* Ho tén */

float Ld; /* Tbéng diém */

slruckt ts *tiep; /* Tro téi thi sinh sau */
}:

Cho biét con 1ro6 pdau tro t6i diu danh séch. L.dp doan chuong trinh thuc
hién cac yéu clu:

1. B6 sung mdt thi sinh véao cudi danh sach.

2. Lip mot danh sdch lién k&t méi gdm cdce thi sinh tring tuyén (cho bide
diém chudn bing 15).

Bai 7. Cho mét danh sach lién két gdm cde cdu trie kiéu hs:

sl.ruclt hs /* Kiéu hoc sinh */

{

char hL|26]; /* llo tén */

int ns; /* Nim sinh ¥/

struct hs *Liep; /* 1'ro tdl hoc sinh sau */
Y

Cho biét con 16 pdau tr6 101 ddu danh sach. Lap dogn chuong trinh thuc
hién cac yéu cdu:

1. In ciac hoe sinh ¢6 ndm sinh tir 1972 trd lai day.

2. Xoda khoi danh sach c¢ac hoc sinh sinh nam 1974,

Bai 8. Dinh nghfa kiéu cdu tric tr tré hoe sinh gdm ba thanh phén;
ho tén. nam sinh va con o kidu hoc sinh. Sau dé thuc hi¢n cac véu cau

1. Nhip tr ban phim mét 56 hoc sinh va chira vao mdét danh sich moc
néi. Két thie vide nhap bang cdeh bim Enter khi chuong trinh dé nghi vio
ho tén cna hoc sinh tiép theo.

2. In ra man hinh danh sich hoc sinh theo thir tir nhip vao tr ban phim,

3. Nhur cdu 2 nhung yéu cdu in ra theo thir tyr tang dan cda twdi (chi ding,
danh sach mac ndi. khong dung mang).
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HUONG DAN VA BAI GIAI

Bai 1.

finclude "stdio.h"
typoedel union kgt
{
int gt; /* nam=1, nu
MNMoal
i
typedef struct khs
{
char ht [30]:
float dt,dl, dh;
kgt t;
HE
void main ()

{
khs hs[20];

d;

int n,i,k:

float =x,vy,2;

printl{"Soe hoc sinh -

scant ("8d™, &n);
for{i=1;

{

L<=n; 1+ti)

=0 */

)i

printf{"Nhap du lieu hoc sinh thu %d:

Fflush{stdin};
prinlf {"\nlo ten:
gels{hs[i] . ht);

prionlf{"Dicm toan,

scanf ("S$TEI%L{", &%, &y, &2);

hs|i].db x;

hs|i} .dl=y;
hs{i].dh z;
printf("Giol tinh
scanf ("%d"™, &k} ;
if{k==1)

{

prinlf{"Dicm ky Lhual:

")i
IYf hoa: ™);
fnam-1, nu=0}: "};
"}

-2
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scanf {"%d", &x);
hsfi).t.d=x;
hs[il.t.gt=1;

clse
{
printf("bDiem nu cong: ");
scant ("8d", &x) ;
hs[i] . t._.d=x;
hs[i].t._gt=0;
}
} /* end for */
printf("\nSo lieu cac hecec sinh\n");
printf {"lio tcn GT Toan Ly Hoa KT/NC\n"};
for{i=1; i<=n; ++1i)
print{{"%s%2d%5.1€%5.1f%5.1F%%.1f\n",
hsfi].ht,hs{i).t.qgt, hs[i].dt,hs[i].dl,
hsfi].dh, hs[i].t.d);
}
Bai 2.
¥include “"stdio.h"
Lypedef struct khs
{
char ht[30];
int nsinh;
float tdiem;
b:
void main()
{
khs hs{20], t:
int n,i,3j;
float x;
printf("\nSo hoc sinh = ");
scanl ("sd"™, &n) ;
printf{ ("Nhap du licu \n");
for{i=1; i< n; ++1i)
{
printf{"Hoc sinh thu %d\n",i);
printf{"lo Len: "}



fflush(stdin);
gets{hs[i] -ht);
printf{"Nam sinh: "):
scanf ("td",&hs[i}.nsinh};
prinlLF{"Tong diem: ");
scanf ("&f", &x);
hs[i].tdiem=x;

}

/* Sap xep theo thu tu tong dicm giam dan */

for{i=1; i<=n-1; ++i)
for{(j=i+1; j<=n; ++7j}
if(hs[jl.tdiem>hs[i].tdiem)
{

t=hs|[i]:
hs[i}=hs[]j];:
hs[j]=t;

}
/* Sap xep theo thu tu nam sinh tang dan
khi tong diem bang nhau */
for{i=1; i<=n—-1; ++1i)
for{i=itl; j<=n; +t+j}
if{(hs[j].tdiem==hs[i] .tdiem &&

hs[j].nsinh<hs(i].nsinh)

t=hs{i]:
hs[i]=hs{jl:
hs[j)=t;
}
/* In ket qua sau khi sap xcp */
forf{i=1; i<=n; ++i)
printf("%10s%5d%5.1f\n", hs[i] .ht,

hs[i] .nsinh, hs[i].tdiem) ;
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("vore § QUAN LY MAN HiNH VA cUa SO

§1. CHON KIEU MAN HIiNH VAN BAN

1.1. Ham textmode
Trude khi stir dung cac ham quan ly man hinh ta phai dung ham textmode
dé chon kiéu man hinh vin ban. Ham ¢6 dang:
void textmode (int mode) ;
O day mode la mgt bién nguyén dang dé xéc dinh mét van ban dinh sir
dung. Dudi day 1a cdc gid tri ma bién mode ¢6 thé nhan va nghia cua ching.

Bang 1
Ky hi¢u twgng trung | Gia tri sé | M6t viin bin video
LASTMODE 5] Mbt van ban trude do
BW40 0 Den tring 40 cot
C40 1 16 mau, 40 cot
BWS80 2 Den tréng 80 cot )
C80 3 16 mau, 80 cot
MONO 7 Man hinh don sic, 80 cot

Chu y 1: Cac ky hi¢u tuong trung chinh la cac hiang da dugc dinh nghia
trong tép conio.h.

Chu y 2: Dc lap véi cac mdt van ban duoc chon, man hinh ludén luén
gdm 25 hang.

Vidu 1: Cau I¢énh:

textmode (C40) ;

s& chon mét hién thi vin ban 16 mau, 40 cdt. Nhu vdy, man hinh sé& gém

25 hang va 40 cdt. Ma cua cac mau dugce cho trong bang 2.
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Vidu 2: Ciu lénh:
texlmode {(CHO) ;

s¢ chon kiéu hién thi van bau 16 mau. 80 cot. Man hinh sé& g6m 25 hang
va 80 ¢dt. Mdi dong trén man hinh chia duge 80 Ky tur.

Ta s& thay cde ky tr & mét C40 ¢é bé ngang 1on hon 2 lan cac ky tu o
mdt C80.
1.2. Cach xac dinh vi tri trén man hinh

11¢ tryc tog d6 trén man hinh nhan diém o sde trén bén trdi lam diém
gbe. true hoanh 14 true ndm ngang chay tr trai sang phai, truc tung chay
tir trén xudng dudi. Nhu vy, dbi voi man hinh 25 hang 80 ¢ot thi diém
(1. 1} 1a diém & goc trén bén trai, diém (80, 1) 1a diém o goc trén bén
phai, diem (1. 25) 4 diém & gée dudi bén trai va diém (80, 25) 1a diém o
26¢ dudi bén phai.

§2. DAT MAU NEN VA MAU CHIY
Pé dat mau nén (mau cira $6) ta dung ham:
vold textbackground{int color);
D¢ dit mau chit ta dung ham:
vold textcelor{int color);
Trong ca hai trudng hop color 1a mét bién nguyén chia ma cia mau
(xem bang sau)
Chua y 1: Mubn tao chir nhép nhdy ta ¢Ong thém 128 vao tham sd mau,
vi du I¢nh texteolor(4+128) s¢ tao dong chir nhflp nhdp mau do.

Biang 2
Ky hi¢u tugng trung Gia tri s6 | Mau chir hay miaun nén |
(mi mau)

BLACK (den) 0 Ca hai
E,UE {xanh da tron ' i Ca hai
i GREEN(xanh 14 ciy) 2 (4 hai

CYAN (xanh lo) 3 Ca hai
| RED (do) 4  |Ccahai |
| MAGENTA (tim) 5 Cahai
| BROWN (ndw) 6 | Cahai




jr_i(j' hi¢u tu‘{l:ﬂg trung ! "Gizi trisé | Mau chir hay ;niiu nén
(mi mau)

LIGHTGRAY (x&m nhat) 7 Ca hai
DACKGRAY ( xam sam ) 8 Chi cho mau chiy

| LIGITTGBLUE ( xanh nhat ) 9 Chicho mau chir |
L[G[ll'-]'GREIZN ( xanh nhat) 10 Chi cho mau chir
IJ[GH'I'C.-YAN ( xanl-l hhat ) 11 Chi cho mau Jm_
LIGHTRED ( do Ill{at ) 12 Chi cho mau chir
LIGHTMAGENTA ( tim nhat } 13 Chi cho mau chiy “_'-
YELLOW ( vang ) 14 Chi cho mau cht

CWHITE ( tring ) 15 Chi cho mauy chit a |

Chi y 2: Cac ky hi¢u tugng trung chinh 1a cac hing duoe dinh nghia
trong t¢p como.h va trong tép graphis.h. Ching ciing chinh 1a én cia cac
mau (viét theo tiéng Anh).

Chu y 3: Céc ham trén khong lam thay déi mau sic cla cic cira sé va
ciac dong chir di co tir trude trén man hinh.

Chua y 4: Mot ciu [¢nh textbackground xdc dinh mdt mau, do sé 14 mau
clia tat ca céc ctra s6 duoc xay dung sau cau I¢nh nay va trude mdt cau 1énh
textbackground khéc. Tuwong tu mét ¢au 1énh textcolor xde dinh mdt mau,
do6 sé la mau caa cdc dong chir duge dwa 1én man hinh bing cde ¢du 1énh
cprintf v cscanf viét sau ciu lénh textcolor nay va trude mdt ciu 1¢nh
textcolor khac.

Vidu 1: Céc cira 30 dugre xay dung sau cau lénh

textbakground (RED) ;

va truge mot cdu 1€nh textbackground khic sé ¢6 mau da.

Vi du 2: Cac dong ky tu duge dua 1én man hinh bing cac ciu [&nh
cprintf va escanf viét sau cau 1énh

textcolor (WHI'TE) ;
va trude mot cdu 1énh texteolor khac s& ¢6 mau trfmg.

§3. XAY DUING CUA SO VA SU DUNG CUPA SO
Ham window
void window{int xt, int yt, int xd, int yd);

s¢ ¢0 hat tdc dung:
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1. Xdy dung mét ctra s6 trén man hinh { hinh chir nhit ¢6 cac canh song
song v6i cac canh cia man hinh ) trong d6 diém & goc rén bén wrdi ¢6 104
do la (xt,y1) va diém o goe dudi bén phai cd toa dé 1a (xd.yd).

2. Pua con tré vé vi trf gde trén ban trai cua ctra s6 vira xay dung.

Chiz y. Cée bién xtytxd.yd can thoa mén didu kién

xd > Xt v yd = 41

Vidu 1: Ta hiy xem hai cdu 1énh ¢6 tde dung gi ?

Lextbackground (RED) ;
windowi(h, b, 35,20);

Cau 1&nh thit nhit xac dinh mau nén mai 1a mau do. Cac cira $O xdy
dung sau cfiu 1énh nay s& ¢6 mau do. Cau 1énh thir hai xac dinh mdt ¢ua
s6 ¢6 diém trén bén trai 14 ( 5.5 ) va diém dudi bén phai la ( 35.20). Thé
thi sau cdu 1énh the hai ta ¢6 nhdn npay dwge mdt cta s6 dé hay khong.
Ciu ta 101 1a khoéng. Céau 1énh umdcm khong ¢é chie ning xod bo
nhirng gi da co6 trong plnm vi cira 56 mdi mo. Mudn ¢6 mau do trén cua
6 nay ta phai xoa di tat ca nhitng gi dang ¢6 trén cta s6 do. Ham

vold clrscer{void);

dam nhiém chirc niing nay.

Vi du 2: Gia st ta mudn cé mdt man hinh ¢& 25 x 80 ( 25 hang 80 ¢it)
mau CYAN. Gitta man hinh 12 mdt cira s6 mau RED. Trong cta 6 <0 hai
dong chir. Dong chit bén trén la

Chue mung nam moi

mau YELLOW va dong chir duot la

Happy new year

mau WIITE.

Chuong trinh duéi diy s& dip ung dugce yCu cdu néu trén.

Iinclude "conieo.h"”

finclude "stdio.h”

mairn{}

{
/* Chon mode van ban 16 mau B0 colt */
texlmode (C80) ;
/* Lam cho man hinh mau CYAN */
Lextbackground {CYAN) ;
window(1l,1,80,25};

clrscr};
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/* Tao cua so mau RED */
textbackground (RED) ;
window (20,8, 60,18);
clrscr();
/* Déng chit mau vang */
textcolor {YELLOW) ;
cprintf({"\n%10c Chic ming nim m&i", 'y ;
/* Déng chir mau tring */
Lextcolor (WHITE) ;
gotoxy(l,4);
cprint£{"\n\n%10c llappy new year™,' ');
}
Vi du 3: Xét chuong trinh
#include <stdio.h>
#include <conio.h>
maint)
{
float r,c,pi=3.14;
textmode {(C10); /* Chon mode v3n ban 16 mau 410 cot */
/* Lam cho man hinh c6 miu GREEN */
textbackground (GREEN) ; window(l,1,40,25);
clrscr{};
/* Tao ciha s8 mau MAGENTA */
textbackground (MAGENTRA) ; window (10, 8, 30,18} ;
clrscr{);
/* Cho hién dong chii " Ban kinh = " mau YELLOW */
textcolor {YELLOW) ;
cprint.£("\n\n Ban kinh = ");
/* Chon ban kinh tu ban phim, lay r = 5 */
/* S0 5 mau RED sc hien len man hinh */
textcolor{RED);  cscant ("$f", &r);
/* Tinh chu vi */
c = 2*pi*r;
textcolor{WHITE); /* Cho hié&n 1&n dong két
qua mau WHITE */
goloxy(1,4); cprintl{"\n\nChu vi= $f6.2", ) ;
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§4. CAC HAM printf, scanf

Khi man hinh dang ¢ ché d6 vin ban ta ¢d thé st dung cac ham printf,
scanf. cprintl’ va cscanf dé viao sd lidu tir ban phim va dua két qui ra man
hinh. Di¢u nay di chi ra trong cac vi du 2 va 3 cua §3. ¢ day ta mubn noi
dén vai diéu khde nhau gitra cic ham noi trén,

1. Khi st dung cac ham cprintf va cscanl thi cdc dong ky 1y hién 1én
man hinh s& ¢6 mau xac dinh bdi cdu 1énh textcolor gin nhat. Con khi six
dung cac ham printf va scanf thi qui tic nay s& khong con ding nfta. Noi
chung cac ham cprintf va cscanf s& cho m{t man hinh dep hon so vai cic
ham printf va scanf,

2. Khi ding ham scanft dé nhip sb lidu ta o thé tu do sura chira khi biam
sai bing cach sir dung cac phim chiic ning. Nhung diéu nay lai bi han ché
khi ding ham cscanf.

Pé thdy rd su khic nhau vira néu. cich 16t nhét la hiy thay cac ham
cprintf va cscanf bing cdc ham prinf va scanf trong cac chuong trinh cla
§3. sau do thue hién ching trén may va so sanh cac két qua nhin duge
tén man hinh,

3. Su khdc nhau gitta printf va cprintf: Ngoai su khac nhau v& mau hién
thi nhu d& nodi trén, ching con khac nhau vé pham vi hién thi.

+ Ham printf ¢6 tinh toan man hinh khéng phu thude vao clra s6 hién tai.
Nhu vay cac dong théng tin do ham dua ra cé thé niim ngoai ctra s6 néu nhu
cira s6 qua hep.

+ [lam cprintf ¢hi lam viée trén cua s6 hién tai. Nhu viy cac dong thong
tin do ham dira ra chi ¢4 thé ndm trong cira 56 va néu cua s6 khong di chd
chira thi mdt s6 dong s& bi mat.

§5. CAC HAM KHAC
1. Ham clrscr: Xod eia sb hién hanh,
+ Dang ham:
void clrscr{void);

+ Cong dung: xo4 cua sd hién tai va dua con trd dén goc trén bén trai
clia cira s&. Sau ham pay cia sb s& c6 mau xdc dinh boi him
textbackground. Ham nay da dugce gidi thiéu va str dung trong cac chuong
trinh o §3.

2. Ham clreol: Xoa dén cudi dong trong cura so.



+ BPang ham:
void clreol (void);

+ (onk, dung: xod moi ky tu dimg sau con chay cho téi cudi dong trong
cua sO ma khong lam thay déi vi iri cua con chay.

3. Ham delline: Xoi mdt dong trong cura sd.

+ Dang ham:

void delline{void);

+ Cong dung: xod dong cua cira sé dang chira con tro.

4. Him gotoxy: Di chuyén con tro trong pham vi cira 6.

+ Dang hany:

void gotoxy({int x,int y);

+ Cong dung: dich chuyén con chay dén vi tri (x, y) trong cira s6 hién tai.
Cht y 10a dd (x,y) khong phii 12 toa dd man hinh ma 1a toa dd trong cua s0.
vi du diém (1.1) 1a diém trén trdi ciia cira s6.

Chi y: D¢ dua con chay t6i mot vi trf bt ky cta man hinh ta ¢6 thé su
dung chire néng thir hai cua ham window (xem §3).

Vi du cdu I¢nh:

window (1,24,1,24);

s& dua con chay tGi vi tri (1.24) cha man hinh.

5. Ham witerex: Cho vi tri ngang cta con tro trong cira sé.

+ Dang ham:

int wherex(void);

+ Cong dung: cho vi tri ngang (x) clia con trd trong ¢ira s6 hién hanh.

6. Hant witerey: Cho vi tri doc ctia con 1ré trong cira so.

+ Dang ham:

int wherey(void);

t Cong dung: cho vi tri doc (y) cua con tro trong cira sd hién hanh.

7. Ham gettextinfo: Cho théng tin vé kidu hién thi van ban.

+ Dang ham:

void gettextinfo(struct text info *r);

t D41 1 13 con tré o t6i dia chi ciia mét bién cdu trac kidu text_info
dugre dinh nghia trong conio.h nhu sau:

strucl text info

{

unsigned char winleft, wintop;

L2
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unsigned char winright, winbobtom;
unsigned char attribute, normattr;
unsigned char currmode;
unsigned char screenheight;
unsigned char screenwidth;
unsigned char curx, cury;

}:

+ Céng dung: Gui cdc théng tin ¢ 1ién quan dén kidu hién thi man
hinh van ban dang st dung vao cac thanh phin cta bién cdu troe do con tro
r tro téi. Cac thong tin nay thuong ding dé khoi phuc kiéu mén hinh vin
ban ban diu.

§6. BAI TOAN THAP HA NOI

Chuong trinh trong vi du 2 muc §9.3 chwong 6 cho quy trinh chuyén
thap dudi dang mot vin ban hudng din. Chuong trinh dudi day sé md
phong bang hinh anh qué trinh chuyén thap. Ta s& nhin thiy cic tang duoc
di chuyén nhu thé nao va téng sb 1a bao nhiéu 1in di chuyén. Cac tang dugc
thé hién theo cdac mau khdic nhau.

+ Té chie di lidu:

- Dung mang a dé chira d6 dai cac ting (con goi la khéi), s& khoi

m<~]2,

- Dung mang mau dé chira md mau ca cdc ting.

- Dang bién t dé chwa téc dd di chuyén.

+ Cac hdm duge st dung:

- tzo_khoi(int x,int y,int k) dung dé tao khdi thi K tai vi tri (x.v).

- xoa_khoi(int x.int y,int k) dung d& xoa khdi thar k tai vi i (x,y).

- dung_thap(int x,int y.int m) dung dé dung thap m khdi (ting) tai vi tri
(x,y), dé cling la vi tri cua ting m.

- chuyen_khoi(int x1,int y1.int x2,int y2,int k) dung dé chuyén khbi thir
k 1 (x1,y1) dén (x2,y2).

- chuyen_thap(int x1.int yl,int x2,int y2,int x3,int y3,int m) dung dé
chuyén thip m ting tir vi i (xlyl) dén (x2.y2) dung vi ui wrung gian
{(x3.¥3).

- Cac stir dung chuong trinh: Chuong trinh yéu cAu nap vao itr ban phim
s& ting m va tde do chuyén déng t (t cang nho thi chuyén ddng cang nhanh).
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Sau khi nap so liéu ta s& thiy hién Ién mot thap va may tam dlmg Bim
Enter thi b4t ddu di chuyén cac tng. Co théng bao s6 lin di chuyén.
/* Thap Ha Noi
Minh hoa:
1. De quy
2. Lam mat con tro bang cach cho mau nen = mau chu
3. Dung bien static¢ cuc bo de theo roi so
lan chuyen khoi */
kinclude "stdio.h"
tinclude "conio.h™
#include "dos.h"
#include "stdlib.h"
fdefine di chuyen(x,y, k) taco khoi{x,y,k); delay(t);
x0a_ khoi (x, vy, k)
int t; /* Toc do di chuyen */
int all={0,3,5,7,9,11,13,15,17,19,21,23,25}:
/*Do dai khdi */
int mau(l={0,1,2,3,4,5,6,7,9,10,11,12,13};
/*Mau cua khoi */
int mau nen=0;
void tao khoif{int x,int vy,int k); void xca_khei (int =,
int y,int k};
veid dung thaptint x,int y,int m);
void chuyen khoi {(int x1,int yl,int x2,int yvZ2,inl k);
void chuyen thap{int x1,int yl,int x2,int y2,int x3,
int y3,int m};
void tao khoi{int x,int y,int k)
{
int h=alk]/2;
window(x—h,y,xth,vy};
textbackground {(maulk]);

texicolor{mau(k]);clrscr{);
void xoa khoi(int %, int y, int k)
int h=al[k]/2;

window (x-h, vy, xth,y);

textbackground(mau nen); clrscr();



void dung thap(int =, iut y, int m)
{
int i;
for(i=m;i>=1;--i) tao khoi(x,y-m+i,1i};
1
void chuyen khei (int x1,int yl,int x2,int y2,int k}
{
/* Dua vao bicn static de xac dinh so lan chuyen khei*/
static sl chuyen=0; /* Lenh nay chi thuc
hien mot lan khi dich */
int x,y;
51 chuyen+t;window(l,1,24,1};
textbackground (BLUE) ;clrscr () ;
textcolor (WHITE) ;cprintf ("Lan di chuyen Lhu: ");
textcolor (YRLLOWHBLINK]} ;eprintf ("%4d", s1 _chuyen};
for{y=yl;y>=4;--y} | di chuyen(xl,y,k};}
ifix1<x2)
for (x=x1;x<=x2;++x) { di chuyen(x,4,k);}
clse
for(x-x1;x>=x2;--x) { dil chuyen{x,4,k);}
for(y=4;y<=y2;+1y} | di chuyen(x2,y,k});}
tao khoi(x2,y2,Kk);
}
void chuyen thap{int x1,inl yl,int x2Z,inlt y2,
int %3, int ¥3,int m}

{
if {m<1) return;
else if{m==1)
chuycn khoi(x1l,yl,x2,vy2,1);
clse
{ .
chuyen_thap[xl,yl~1,x3,y3,x2,y2,m—l);
chuyen khoi(x1l,vyl,x2,vy2,m};
chuyen Lhap({x3,y3,x2,y2-1,x1,yl,m-1};
}
}
/* Ham main */
main()
{

I3
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int. m;
int. x1,y1,%2,y2,x3,y3:
x1=13;
»x2=40;
x3=6/;
¥yl y2=y3-24;
textmode (CBO) ;
clrscr{);
printf{"\n So tang cva Thap m {l<m<13}: "):
scan! ("%d"™, &m} ;
P {m<2) Im>12) exit{1):
printf("\n Toc do di chuyen L {0<1<10Q00}: ");
scanf {"%d", &t);
toxtbackground(mau_nen}; clrscr();
dung thap(xl,yl,m); getch();
chuyen thap{x1,yl,x2,y2,x3,y3,m); getch();
window({1,1,80,25);
toxtbackground{mau"nen);
Lextcolor (WHITE)Y; clrscr{);

system{™cls"™);

BAI TAP CHUONG 8

Bai . Thye hién cde chuong trinh d& néu trong chuong 8 trén may. Dbi
chiéu nhiing didu noi tr ong sach v6i cac két qua nhan duoge.

Bai 2. Trong cac chuong trinh not trén hiy thay hiam scanf bing ham
cscanf va nguoe lai. Thye hién cde chuong trinh nhin duge trén may. 10 dd
rlt ra wn diém va nhuoe didm cua méi ham.

Bdl 3: Xiy dung: chuong trinh dé v& 1én ITldl"l hinh hai ctia s6, théng
tin vé mdi cira s& duge dua vao Uir ban phim gém: mau, tog do cia diém
wrén bén trai va toa do cta diém dudi bén phai, Lam theo sy hudng dan
cua chuong trinh ta ¢6 thé tiép e ve hay két thue chuong trinh.

Bai 4: X¢ét bai toan vao sb li¢u cla mot danh sach can bd. S6 licu duge
16 chie dudi dang mang céu IrL'lc Thong tin vé mdi ngudi gdm: ho tén, woi
va luong, D& cho viée nhip sb liéu duoce tién loi ta xdy dum, 1rén man hinh
bdn cua sé. Cura s6 thir nhat mdu do trong ¢6 ghi 16ng b can bd. Ca s6 thir
hai maw tim s& chia ma ( 6 thor tr) cha can bd dang xét. Cira 56 thir ba mau

216



néu dung dé ghi ho t¢én . Cua $6 thir tv mau ndu dung dé ghi wdi va bac
luong. Sau khi vao s6 li¢u s& khoi phuc kiéu man hinh van ban ban dau rdi
in dit li¢u ra man hinh. Hay xay dung chuong trinh gidi quyét bai todn trén.

Bai 5

: Chuong trinh trong bai 4 sir dung médt van ban C80. Xay dung

chuong trinh gial quyét bii todn dit ra trong bai 4 nhung sir dung mot vin
ban C40. Ta s& thay cac ky tu trong mot C40 to hon khodang hai Iin so véi
cic ky tr trong mot C80.

HUONG DAN VA BAI GIAI

Bai 3:
ldefine mh{x}) textbackground ()}
tinclude "stdio.h"

#include "conio.h” finclude “ctype.h"

main(}

{

int m,xt,xd, yt,yd,sg,xt2,yt2,xd2, yd?,m2;
/*Chon mot man hinh 16 mau, co 25 x 80 */
textmode (C80) ;

/* Man hinh mau CYAN chu mau WHT'TE */
mh{3};

textcolor{1lb);

window(1,1,80,25};

clrscr{};

/* Dua con tro ve vi tri (1,1) chuan bi
nap thong tin ve hai cua so */

tt:

window({l,1,50,10);

clrscr{);

cprinlLi{" cua so thu 1: mau xt,yt xd, yd™);
cscanf {"5d%d%d%dsd™, &m, &xt, &yt, &xd, &yd};
cprintf ("\n\n\n cua so thu 2: mau xt,ylL =xd,yd \n");
cscanf ("4d%dsd3dsd”, am?, &xt2, &yt 2, &xd2, &yd2) ;
/* Mo cua so thu 1 */

mh {m) ;

window (xL, yt,xd, yd};

clrscr{};

/* Dua con tro ve vi tri (1,22}
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Tiep tuc hay ket thuc */
window{l,22,80,22);
clrscr();
cprintf{"Co tiep tuc khong - C/K™);
sq--qetechi{);
if (touppcr(sg)=="C"') goto ti;
/* Tro ve mot den trang 80 cot
Xoa man hinh, dua con tro ve vi trt {1,1) */
texlmode (2); window({l,1,80,25);
clrser{}:
}
B 4
#include”conio.h"
#include”sidio.h™
maini)
{
struct lLext info h;
strucl person
{
char ht [25]1;
int Ltuoi;
floal lTuong;
} pli00];
int n,i,t; float 1;
/* luu kidu hidén Lhi vén ban hién tai */
gettexLinlo{sh);
/* chon mot man hinh 16 mau 25 x BO */
textmode (C80) ;
/* Man hinh mau CYAN, chu mau WHITE */
textbackground (CYAN} ;
textecolor (WHITLEY
window({1l,1,80,25);
clrser{});
/* Cua so0 thu 1 mau RED trong do ghi so nguoi */
Lextbackground (RED) ;
window(1,1,30,4);
clrscr{);
cprinli{"\n so nguoi = 2 ");
scanl ("%d", &n};

for{(i=0;i<n;t+11}



/* Cua so thu 2 mau MAGENTA trong
do ghi nguoi dang xé&t */
textbackground (MACENTAY ;
window(1,6,30,9);
clrscr{}:
cprintf ("\n nguoi thu %d",i+1);
/* Cua sc thu 3 mau BROWN trong do ghi ho ten */
texlbackground (BROWN) ;
window(1l,12,38,15);
clrscr{);
cprintf ("\n ho Len: ")
frlush({stdin); gets(pli].ht);
/* Cua so thu 4, mau BROWN trong do
ghi tuoi va luong*/
window ({1, 1/, 30,20);
clrser({});
cprintf{"\nlTuoi va luong: "};
scanf ("%d%1", &k, 81} ;
plil.tuoi=t;
pli] . luong=1;
}  /* Ket thuc qua trinh vao so lieu */
/* Khéi phuc kidu man hioh van ban ban diu */
textmode (h. currmode) ;
textbackground{ h.atlribute/16);
textcolor{ h.attribute%l6);
clrscr();
/* in did 11éu */
for{(i=0;i<n;1+1)
{
printf (”"\n Ho ten: %s",p[i].ht);
printf {"\ntuoi: %3d\nLuong: %8.2f",
pli].tuoi,pli].luong);
}
1
Bai 5:
linclude™stdio.h"

main{}
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struct text info h;
struct perscon
{
char ht[25];
inl tueci;
floalL luong;
} p(l00]; int n,i,t;
float 1;
/* lLuu mbL van ban hién tai */
gettextinfo(&gh):
/* chon mot man hinh 16 mau 25 x 80 */
textmode {C40) ;
/* Man hinh mau CYAM, chu mau WHITE */
textbackground {CYAN) ;
Lextcolor (WHITE) ;
window({l,1,40,25);
clrscr{);
/* Cua so thu 1 mau RED trong do ghi so nguoi */
textbackground (RED) ;
window{l,1,30,4);
clrscr(};
cprintLf{"\n so ngueoi = ? ");
scanf ("%d4d", &n);
for{i=0;i<n; 1 +1i}
{
/* Cua so thu 2 mau MAGENTA trong do ghi
nguoi dang xét */
textbackground (MAGENTA) ;
window(1l, &, 30,9);
clrscr();
cprintf ("\n nguoi thu %d",i+l};
/* Cua so thu 3 mau BROWN trong do
ghi ho ten */
textbackground (BROWN) ;
window(1,12,38,15);
clrscr():;
cprintf ("\n ho ten: "};
fflush{stdin); gets(pl[il.ht};



/* Cua s0 L1 4, mau BROWN trong do ghi tuoi
va luong*/
window({l,17,30,20);
clrscri{);
cprintf{{"\nTuoi va luong: "};
scanf ("%d%L", st, &l ;
piil .tuoi=t;
pli].luong=1;
} /* Ket thue gua trinh vao so liecu */
/* Khdil phuyc mdL vin ban ban diu */
textmode {h.currmodo) ;
textbackground(h.atiribute/16);
textcolor{h.alttribute%l16);
/* in d@ liéu */
for{i=0;i<n;++i})
{
printf{("\n lHo ten: %s",p[i].hl};
print[("\ntuoi: %3d\nLuong: %8.2f",
pli] -tueci,pli].luong};
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(e 9 PO HOA

§1. KHAI NIEM O HOA

Pé hiéu k¥ thuat 1ap trinh db hoa, dau tién phai hiéu cac yéu t6 co ban
ctia d6 hoa. Tur trude dén nay ching ta chu yéu lam viée véi kiéu van ban.
Nghia 1a man hinh duoc thiét 1ap dé hién thi 25 dong, mdi dong ¢é thé chira
80 ky tu. Trong kiéu van ban, céc ky tu hién thi trén man hinh da duoc phin
cing cua may PC 4n dinh trude va ta khong thé nao thay déi duge kich
thuac, kiéu chir.

O man hinh d6 hoa, ta ¢6 thé xir 1y dén ting chdm nho (pixel) trén man
hinh va do viy mudn vé& bit ky thir gi ciing dugc. Su bai tri va s6 pixel trén
man hinh duoc goi 1a do phén giai (resolution). Do mdi kiéu man hinh dd
hoa c6 mdt cach xur 1y dd hoa riéng nén TURBO C cung cip mot tép tin
diéu khién riéng cho timg kiéu dd hoa. Bang 1 cho thiy céc ki¢u do hoa va
cac tép tin diéu khién ching.

Ngoai cac tép c¢6 dudi BGI chtra chuong trinh diéu khién dd hoa,
TURBO C con cung cdp cac tép tin dudi CHR chira cdc Font chit dé vé cac
kiéu chir khac nhau trén man hinh d6 hoa. D6 la cac tép:

GOTH.CHR
LITT.CHR
SANS.CHR
TRIP.CHR
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Bang 1. Cic tép tin di¢u khién db hoa ciia TURBO C

Tén tép tin Ki¢u man hinh dé hya
ATT.BGI ATT & T6300 (400 dong)
CGA.BGI IBMCGA, MCGA va cac mdy tuong thich

EGAVGA.BGI  IBM EGA, VGA vi cac may tuong thich
HERC.BGI Hercules monochrome va cac may tuong thich
IBM8514.BGI [BM 8514 va cdc may tuong thich
PC3270.83GI IBM 3270 PC

Man hinh dd hoa gdm nhidu diém anh duoe sip xép twén cac dudng
thang nam ngang va thing ding. Pidu ndy ding cho tit ca cac kiéu man
hinh d6 hoa cua may tinh. Khac biét chu yéu gitra ching 1a kich thude va
sb cac diém anh. Trong kiéu CGA (dé phan giai thap), diém anh c6 kich
thute 1ém, chiéu ngang c¢6 320 diém anh. con theo chidu ditng ¢6 200
diém anh. Man hinh VGA ¢é dé phan giai cao hon: Piém anh nho hon.
trén mdi hang ¢6 640 diém anh va trén mdi cot co 480 diém anh. Bidm
anh cing nho thi s diém dnh trén man hinh cang nhiu va chit lwong dé
hoa cang cao.

Mai kiéu dd hoa diing mét hé tga do riéng. 1é toa dd cho man hinh VGA
1a 640 x 480 (hinh 1)

(0.0) (639.,0)

(0.479) (639,479)
Hinlt 1. 118 toa do VGA



Nho hé toa dé nay. ta ¢6 thé tic dong hay tham chifu dén bit kv diém
anh ndo trén man hinh dd hoa.

Néu diing man hinh CGA thi goc phai dudi ¢6 toa dd (319, 199). Doe lap
voi kiéu do hea dang st dung, cac ham getmaxx va getmaxy bao gior eling
cho toa dd x vi y 16n nhit trong kiu dd hoa dang dung.

Mot churomg trinh d hoa thuéng gdm cdc phin sau:

- Khoi ddng hé théng dé hoa.

- Xéac dinh mau nén (mdu man hinh). mau dudmng v&, mau 16 va kiéu
(mau) to.

- V&, 16 mdu cdc hinh ma ta mong mudn.

- Cac thao tac dd hoa khae nhu cho hicn cac dong chir...

- Dong h¢ théng do hoa dé€ tré vé mode vin ban,

§2. KHOI BPONG HE B0 HOA

Muc dich cia viée khoi dong hé théng db hoa 1a xac dinh thiét bi db hoa
{man hinh) va mét db hoa s€ st dung trong chuong trinh. Dé lam didu nay ta
dung ham

void initgraph(int *graphdriver. int *graphmode, char *driverpath);
trong do: driverpath la dudng dan cda thu muc chéa cde @p tin diéu khién
d6 hoa. graphdriver, graphmode cho biét man hinh va mdt dd hoa s& st
dung trong chuong trinh. Bang 2 cho cdc gia tri kha df cua graphdriver va
graphmode.

Vi du 1: Gia str may tinh ctia ta ¢é man hinh EGA, cac tép tin dd hoa
chira trong thu mue C: \TC, khi dé ta ¢6 1hé khoi dong hé théng dd hoa
nhu sauw:

#include "graphics.h"
void mainf{}
{
int mh=-kKGA, mode= EGALO;
initgraph{&mh, &mode, "C:\IC"Y);

224



Bing 2. Cac gia tri kha di cua graphdriver, graphmode

graphdriver
Detect (0)
CGA (1)

MCGA (2)

EGA (3)
EGAG4 (4)
EGAMONO (5)

VGA (9)

HERCMONO (7)
ATT400 (8)

PC3270 (10)
IBM8514 (6)

graphmode

CGACO (0)
CGACI (1)
CGAC2 (2)
CGAC3 (3)
CGAHi (4)
MCGAO (0)
MCGAT (1)
MCGA2 (2)
MCGA3 (3)
MCGAMed (4)
MCGAHi (5)
EGALO (0)
EGAHi (1)
EGAGILO (0)
EGA64HI (1)
EGAMONOIIi (0)
VGALO (0)
VGAMED (1)
VGAHI (2)
HERCMONOH]
ATT400C0 (0)
ATT400C1 (1)
ATT400C2 (2)
ATT400C3 (3)
ATT400MED (4)
ATT400HI (5)
PC3270H1 (0)
IBM8514L0 (0)
[BMS514111 (1)

D§ phiin gii

0x 200
0 x 200
0 x 200
0 x 200
640 x 200
320 x 200
320 x 200
320 x 200
320 x 200
640 x 200
640 x 480
640 x 200
640 x 350
640 x 200
640 x 350
640 x 350
640 x 200
640 x 350
040 x 480
720 x 348
320 x 200
320 x 200
320 x 200
320 x 200
640 x 400
640 x 400
720 x 350

32
32
32
32

640 x 480, 256 miu
1024 x 768, 256 miu

b2
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Chay 1: Bang 2 cho cdc hang va gid trj coa chiing ma cdc bién graphdriver.
graphmode ¢6 thé nhin. Chang han hing DETECT ¢6 gia tri 0, hing VGA
cO gid tri 9, hang VGALO ¢6 gia tri 0... Khi 1ap trinh ta ¢d thé dung tén
hang hodc gid tri twong tmg cia ching. Ching han cdc phép gan trong vi du
I ¢6 thé vict theo mdt cdch khdce tuong duong nhu sau:

mh=3;
mode=0:

Cha y 2: Bang 2 cho thay dd phin giai phu thude ca vae man hinh va
mode. Vi du trong man hinh EGA néu dung mode EGALO thi dé phéan giai
la 640 x 200, ham getmaxx cho gia tri 639, ham getmaxy cho gia tri 199,
Néu cang man hinh EGA ma ding mode EGAHI thi d6 phan gidi 1a 640x
350, ham getmaxx cho gid tri 639, ham getmaxy cho gid tri 349,

Chu y 3: NCu khong biét chinh xac ki¢u man hinh dang st dung thi ta
gan cho bi¢n graphdriver hing DETECT hay gid tri 0. Khi d6 két qua cua
ham initgraph s¢€ la:

- Kicu ctiia man hinh dang st dung dugce phat hién, gia tri s6 ca no duoc
2dn cho bién graphdriver.

- Mode d0 hoa & d9 phin giai cao nhit ung voi man hinh dang st dung
clng duge phat hién va gid tri s6 ctia n6é duge gan cho bién graphmode.

Nhu viy vi¢e ding hing s6 DETECT chiing nhitg ¢6 thé khai dong duoe
h¢ thong do hoa cua man hinh hién ¢6 theo mode ¢6 dd phén giai cao nhit, ma
con gitip ta xac dinh chinh xde kiéu man hinh dang str dung,

Vidu 2: Chuong trinh dudi day xac dinh kiéu man hinh dang sir dung.

§include “graphics.h"
finclude "stdio.h™
#include "conio.h®
vaid main()
{ .
int mh=0, mcde= 0;
initgraph (&mh, &mode, "");
closegraph();
printf ("\n Gia tri s cta man hinh 1a: %d", wh);
getch(};
}
Néu chuong trinh cho két qua:
(51 tr1 80 cuia man hinh la: 3

thi ta ¢6 thé khang dinh loai man hinh dang dung la EGA.,
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Chu y 4: Néu chudi dung dé xac dinh driverpath la mot chudi réng {nhu
trong vi du 2) thi chuong trinh dich s& tim cdc tép dicu khién d6 hou trén thir
mu¢ cha {thu muc hién hanh).

§3. LOI1 DO HOA

Khi khoi dong hé thdng dd hoa néu may khong tim thiy cac chuong trinh
di¢u khién do hoa thi s& phat sinh 16i dd hoa va viée khoi dong coi nhu
khéng thanh. L3 dd hoa con phat sinh khi ding cic ham. Trong moi trudng
hop. ham graphresult cho biét ¢6 1561 hay khang 18i va d6 1a 151 gi. Bang 3
cho cic mad I8 ma ham nay phat hién duge. Ta ¢6 thé ding ham
grapherrormsg voi mi 181 do ham graphresult tra vé dé bidt duoe do 1a 18 gi.
vi du:

int maloi;

maloi = graphresult{);

printf["\nhéi dd hoa 1a: $s", grapherrormsg{maloi));

Bang 3. Cac mi 16i cia graphresult

[ Hiing _ Tri | L3i phat hii'_.f.n“ )
arOk 0 | Khong ¢o 18
griNolnitGraph -l Chura khoi dong hé add hoa
grNotDetected -2 Khang c6 phin ciing db hoa
grFileNotl'ound -3 Khéng tim thiy trinh diéu
Khidn db hou -
grinvalidDriver -4 Trinh diéu khién khéng hop I¢
grNol.oadMem -5 Khang du RAM cho db hoa
_grNoScanMem -6 Vuot vung RAM trong Scan fill
prNofloodMem -7 Vugt viung RAM trong [Tood fil?
gri omNoF(_)l._u]L_i___ -8 Khéng tim lh'fly 1@9____tjn Font
grNolFontMem | -9 | Khéng do RAM dé nap Tont
grinvalidMode -10 | Kidu dd hoa khéng hop 1& cho
trinh diéu khién
grlirror -11 181 d6 hoa 1dng quat
griQerror | -2 |Ldidohoaviora
grinvalidFont -13 | Tép tin Font khéng hop 1¢
grinvalidFontNum -14 | Sé_hiéu Font khéng hop 1§




§4. MAU VA MAU
Dudi day 1a cac ham dé chon miu va miu.
1. DE thiét Igp méu néu ta sir dung ham
vold setbkeolor(int color);
2. Dé thiés 1ap mii dwong vé ta ding ham
void seteolor(int color):
3. Dé thict lip miu (k."éu) 15 va man 16 ta ditng ham
void setfillstyle(int pattern, int color);
Trong ca 3 trudng hop color xde dinh ma cia mau. Cac gid tr1 kha d7 coa
color cho trong bang 4, pattern xac dinh ma ctia miu 16 (xem bing 3).
Mau & va miu t6 s¢ duoe st dung trong cde ham picslice. fillpoly, bar.
bar3d va floodfill (xem 85 dudi day).
4. Chon gidi mdu: DE thay dbi giai miu da duoce dinh nghia trong bing 4 ta
ding ham
vold setpalette(int colornum, int color);
Vi du cdu Iénh
setpalette(0, Lighteyan);
bi¢n mau diu tién trong bang miu thanh xanh lo nhat (Lightcyan ). Cic mau

khice khéng bi anh hudng.

Bing 4. Cic gia tri khi di cua color

I'én \lu"mg Gidtrisé | Miu hién thi
BLACK 0 Den N
BLUE 1 Xanh da troi |
"GREEN 2 Xanh 1 cdy B
C ‘r’IAN 3 Xanh lo )
RIED 4 |pe
 MAGENTA 5 Tim
BROWN 6 Nau
LIHGTGRAY 7 X1 nhat
DARKGRAY 8 Xém sim
LIGHTBILUE 9 Xanh da troi nhat
LIGIHTGREEN 10 Xanh ld cdy nhat B
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Tén hing Gi:’a.lri 56 Mau hién thl I
LIGIITCYAN 11 | Xanh lo nhat
LIGHTRED 12 | D6 nhat

[LIGHT M;\Gl“\ TA 13 Tim nhat
YELLOW 14 |viang
| WHITE ) 15 | lring

5. Dé nhian giai miau hién hanh ta dang ham

voud getpalette {struct palettetype *palette);

¢ day palettetype la ki¢u di dinh nphia truee nhu sau:

fdefine MAXCOLORS 15
struct palcttetypo
{

unsigned char zlze;

unsigned char colors{MAXCOLORS+1];

b

& diy: size 14 s6 luong mdu trong palette, colors [d mang chia madu vén ¢hi

$0 mang chay tir 0 dén size - 1.

Bang 5. Cac gia tri kha di cua pattern

| 1 &n h‘mg: (;1.1 fri s6 | M ti kitu 16
CEMPT _Y FILL 0 16 wbzlmg méu nén
'SOLID_FILL I T3 bing dudng nét licn
LINE_FILL 2 T6 bing - - -
LTSLASH FILL 3 16 bing ///
SI.ASI lI[[I 4 To bang Hhin ddﬂ‘l
| BKSLASH_FILL 5 T6 bang W in dim ]
LTBKSLASH FILL 6 T6 bing W
]IA'i‘C[—-I__FlLL 7 T bing dudng gach bong nhat
_.‘E["lA'l"CII [FTLL 8 To banﬂF dudmg gach bong chu 1hap
[NTERLEAVE T I 9 To bdl‘lgj duong dut quanmtui
WIDE _DOT FILL ) 10 T6 bang déu cham thua
CLLOSE_DOT _FILL 11 T4 bing diu chim mau
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6. Ham getcolor tra v&€ mau da xac dinh trude do bang ham scieolor.
7. Ham getbkcolor tra v¢ mau da xdce dinh trude do bang bam setbkeolor.

8. Ham getmaxcolor tra vé s0 luong mau cuc dai thude gial miu hién
dang ¢o hicu lue. Trén 256 K EGA, ham getmaxcolor ludn cho gid tri 15,

§5. VE VA TO MAU
C6 thé chia cac dudmg va hinh thanh bén nhém chinh:
- Duong tron va hinh tron
- Dudng pap khiie va hinh da gige
- Dudmg thing
- Hinh chit nhét
5.1. Dwong tron va hinh tréon
Nhém nay gom cung tron, dudng 1rdn, cung ellipse va hinh quat.
1. Cung tron: D& vE mét cung 1ron ta dung ham
void arc(int x, int y, int gd, int gc, intr);
¢ day:
(x, y) la toa do cta tdm cung tron
t 1a ban kinh
ed 1a goe ddu
oc 1a goc cudi
Cha y: Trong tat ca cac ham dudi diy, goc tinh theo 6 va ¢ gia tri 1r 0
dén 360.
2. Duong tron: D& ve mot dudmg ron ta ding ham
void circle(int x, int y, int r);
o day:
(X, ¥) 1a toa do cua tAm
r 1a ban kinh durong tron
3. Cung ellipse: DE vE mdt cung Ellipse ta ding ham
void ellipse(int x.int y,int gd,int ge,int xr.int y1);
o day:
{(x, v} la toa 46 cua tam cung Ellipse
od 1a goc dau
pe 14 géce cubi

=]
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xr 1a bin trye ngang
vr 1a ban truc dung
4. Hinl quat: D& vE va td mau mdt hinh quat ta dung ham
void pieslice(int x,int y,int gd.int ge,int r);
o day:
{x.y) 1a toa d§ tdm hinh quat
od 13 goc diu
ge 1a goc cudi
r la ban kinh
Vi duy 1: Chuong trinh dudi ddy sé& vé: Mot cung tron o géc phan
thir nhit, mdt cung cllipse & goe phan wr tha ba, mdt dudng (ron va mot
hinh quat quét tir 90 dén 360 do.
linctude <graphics.h>
finclude <conio.h>
main()
{
int mh, mode;
/*Kh&i déng dd hoa,man hinh EGA, mode EGALO*/
mh - FGA;
moyde - RGATO;
initgraph{&mh, &mode, "C:\\TCANABGI™);
/* M3u nén Green, miu dudng vé
White, mdu td Red, kiédu té SlashFill */
setbkcolor (GREEN) ;
scteolor (WILTE) ;
setlillstlyle (SLASIHL FILL, ReD);

/* VE: moL cung Lron & géc phin tu Lhi nhit,
mdét cung Ellipsce o gdéc phdn tu thu ba,
mdét dudng trén, mét quat tron */

arc{l60, 50, 0, 90, 415);

cllipse {480, 50, 180, 270, 150, 45%);
circle (160, 150, 45);

pieslice {480, 150, 90, 360, 45};
geteh(};

/* K&t thac ché d6 dd hoa */

closcgraph{}:
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5.2. Dwdng gap khic va da giac
1. Mubn vé mit dwong gip khiic di qua n diéne: (x1 D), o {xnan) thi
trute it phai dua cdc toa df viio mdt mang a nio do kidu int. Néj ot
cdch chinh xdc hon, cdn gan x1 cho a[0], y1 cho a|l], x2 cho a[2], ¥2 cho
a|3].... Sau dé ta vidt loi got ham:
drawpoly(n, a);
Khi ditm cudi (xn. yn) tring véi diém ddu (x1, y1) ta nhin duoc mét
dudng gdip khie khép kin.
2. Gid st a ld mang di ndi trong diém 1. &hi 46 1o 201 ham
fillpoly(n, a);
5¢ ¢0 tac dung vE va 10 mau mdt da gidc c6 dinh 1a cac diém
(xIoyl) oL {xn, yn).
i du 2: Chueong trinh dudi ddy s& v& mot dudng gip khie va hai hinh
tam gidc.
#include <graphics.h>
Ilinclude <conio.h>
/* Xay dung cic mang chita Loa d& cdc dinh */
int polyl[]=1{5,200,190,5,100, 300};
int poly2[1={205,200,390,5,300,300};
int poly3[]={405,200,590,5,500, 300,405, 200} ;
maini()
{
int mh=0, mode=0;
initgraph (&mh, &modc, "");
/* Mau nén CYAN, mdu dudng vé
YELLOW, mdu t& MAGENTA, miu td SolidFill */
sctbkcolor (CYAN);
Setcolor (YELLOW);
setbfillstyle (SOLID FILL, MAGENTA);
/* buong gip khac */
drawpoely {3, polyl);
/* linh da giac */
fillpoly {3, poly?);
/* inh da giac */
fillpely(4, poly3);
gelech();
closeqraph();
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5.3. Buwéng thang
I. Ham line
vold line(int x1.nt y1,int x2,int y2);
v& dudmg thing ndi hai diém (x1, v1) va (x2. y2) nhung khong lam thay ddi vi
tri con tro.
2. Ham lineto
void lincto(int x.int v):
v& duong thang tir diém hién tai 61 diém (x. y) va chuyén con tré dén diém
(x.¥)
3. Ham linerel
void linercl(int dx,int dy);
v& mot dudng théng ttr w1 tri hién tal {x, y) cua con rod dén diém (x+dx, v+
dy). Con tro dugce di chuyén dén vi tri mot.

4. Hant moveto

void moveto(int X.nt y);
s& di chuyén con (6 toi vi tri {x. v}

Vi du 3: Chuong trinh dudi day tao 1én mot dudng gﬁp khiic bing cac dogn
thang. Dudng gip khic di qua cie dinh sau: (20,20), (620, 20). (620, 18N 7
180) va (320, 100).

tinclude <graphics.h>
finclude <conio.h>

mairn{}
{

int. mh-0, mode 0;
initgraph({&mh, &mode, ""}:
setbkcolor {GREEN) ;
sctecolor (YRLLOW) ;
movelo {320,100} ;
line(20,20,620,20};
lincrel (-300,80);
lineto (620,180} ;
lineto (620,20} ;
qcetech () ;

closcgraph{);

[ ]
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5.4. Hinh chir nhat
1. Ham rectangle
void rectangle(int x1,int y1.int x2,int y2);
s¢ v& mot duong chir nhat c6 cac canh song song véi cac canh cia man
hinh. Toa do dinh trén bén trdi cua hinh chit nhat la (x1,y1) va diém dudi
bén phai la (x2.y2).
2. Ham bar
void bar(int x1,int y1,int x2,int y2);
s& v& va t6 mau mdt hinh chir nhat. Cac gia tri x1, yl, x2 va y2 ¢6 y nghia
nhu da néi trong diém 1.
3. Ham bar3d
void bar3d(int x1,int y1,int x2,int y2.int depth.int top):
s& v& mot khoi hop chir nhat, mit ngoai cua nd 1a hinh chit nhat xac dinh boi
cac toa do x1,y1,x2,y2 (nhu da ndi trong diém 2). Hinh chir nhat nay dugc
t0 mau. Tham s6 depth an dinh s6 diém anh trén bé sdu cua khoi 3 chiéu.
Tham s6 top cho bict khoi hdp cé nap hay khong: Khi top <>0 la ¢6 nap,
top = 0 1a khong nap (xem hinh vé).

~ top<>0 top=0
Vi du 4: Chuong trinh dudi day sé vé mot duong chit nhat, mot hinh chi
nhat va mot khdi hop chi nhat ¢6 nip.

f#include <graphics.h>

#include <conio.h>

main ()

{

int mh=0, mode=0;
initgraph (&mh, &mode, "");
setbkcolor (GREEN) ;
setcolor (RED) ;
setfillstyle (CLOSE DOT FILL, YELLOW) ;
rectangle (5, 5\, 300,160) ;
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bar (5,175, 300, 340) ;
bar3d{320,100, 500,340,100, 1);
getch();

closcgraph();

§6. CHON KIEU BUONG
Muc nay gidi thiéu 3 ham
1. Ham setlinestyle
void setlinestyle(int linestyle,int pattern,int thickness):
tac déng dén nét vE ctia cac thi tuc line. lineto, rectange, drawpely. circle....
Ham nay cho phép ta dn dinh 3 y¢u 10 cua dudng thang 14 dang, bé day va
mau W 1ao.
+ Dang dudng duoe xac dinh bai tham sé linestyle. Sau day 1a cac gid tri
kha di cla linestyle va dang duong thing tuong 0mg.
SOLID LINLE=0 Nét lién
DOTTED LINE=1 Nétchim
CENTER _LINE=2 Nét chim gach
DASHED LINL =3 Nét gach
USERRIT LINE=4 Maiu ty tao
+ B dﬁ}* duoc xac dinh bai tham b thickness. Tham sé ndy ¢6 thé la
NORM_ WiDTH =1 Bé&diy binh thudng
THICK WIDTH =3 Bé diy gip ba
+ Mau tr tao: Néu tham sé tha nhit 1a USERBIT _LINE thi ta ¢6 thé tao ra
mau duong thing bang tham sb pattern. Vi du xét doan chuong trinh:
int pattern= 0x1010;
setlinestyle(USERBIT LINE, pattern, NORM_WIDTE:
line(0,0,100,200);
Gia tri cta pattern trong hé 16 1a 1010 hay trong hé 2 1a
0001 0000 Q001 0000
Chd nao ¢6 bit 1 diém anh s& sang, bit ¢ lam (it diém anh.
2. D& nhin cdc gid tri hign hanh ciia 3 ybu 16 trén ta dimg ham:
void getlinesettings(struct linesettingstype *lincinfo);

vo1 kiéu linesettingstype d3 duge dinh nghia trude nhu sau:
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slruct lincescttingsbype
{
int linestyle;
unsigned int upaticrn;
int. Lhickness;
S
‘i dy 1: Chuong trinh dudi day minh hoa cich ding cac ham setlinestyle
va getlinesctlings dé v& dudng thiang.
/* Kiéu duéng */
#include <graphics.h>
#include <conio.h>
maini{})
{
struct linescttingstype kicu cu;
int mh=0, mode=0;
initgraph{&mh, &mode, "");
if {graphresult!= grok)
exib{l};
selbkcolor (GREEN) ;
setcolor (RED) ;
iine(0,0,100,0);
/7 Tam lai kidu hién tai */
"1 ocu);

.. Cu moi */
seceanestyle{DOTTED LINE, 0, THICK WIDTH) ;
line{0,0,100,10);

/* Phuc hdi kidu ci */

setlinestyle(kieu cu.linestyle,
kicu cu.upallern, kieu cu,thickness);

Line (0, 20,100, 20);

getch ()

closegraph();

}

3. Ham setwritemode

vold sctwritemode( int writcmode);
s& thidt lap kiéu thé hién dudng thang cho cac ham line, drawpoly, linerel.
lineto. rectangle, Kidu thé hién duge xdc dinh béi tham s writemode:
- Néu writemode bing COPY _PUT = 0, thi duomg thing duoe viét dé 1én
dong dang cd trén man hinh.
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- Néu writemode biing XOR_PUT = 1. thi méu cua duong thing dinh vé
s€ kCt hop véi mau cta timg chim diém cua dudng hién ¢6 trén man hinh

theo phép todn XOR (Chwong 2, $15) dé tao 1én mot duang thing moi.

Mot tng dung ctia XOR_PUT la: Khi thiét 1ldp kiéu writemode bing
XOR PUT 16i v& lai duong thing cing mau thi s& xda duomg thang ¢ va
tra vé man hinh nguyén thuy.

Chuong trinh duéi diy minh hoa cach dung ham setwritemode. Khi thuc
hién ta s€ thdy hinh chir nhit thu nhd din vao tim man hinh.

Vidu 2:

/* Thu hinh; */

Ilinclude <graphics.h>

ftinclude <conia.h>»

main(}

{

sLruct linesettingstype kicu_cu;

int wmh=0, mode=0, x1, yl, x2,
initgraph{&mh, smode, "™);
it {graphresultt= grOk)
oexit (1) ;
selbkcolor (GREEN) ;
selLcolor (RED) ;

¥2;

Setfillstyle(CLOSE_DOT_FTLL, YEHELLOW) ;

x1=0;

yl D;

xZ2=getmaxx{);
y2=gotmaxy () ;
setwritemode (XOR _PUT} ;

/* V& hinh chit nhit */

LL: rectangle(x1,vyl,x2,y2});

1f ( (x1+1)<(x2-1) && (yI41)<(y2-1) }
{ /* x6a hinh cht nhat */

rectangle{xl, yl, x2,vy2);
xT=x1l11;
yl=v1+1;

/* co hinh chiz nhat */
x2=x2~1;
y2=y2-1;
goto LL;



/* Trd ve overwrile mode */
setwritemode (COPY PUT});

closcgraph{}:;

§7. CLPA SO (VIEWPORT)
1. Viewport
.4 mot ving chii nhdt trén man hinh dd hoa twa nhu window trong
textmode. D& thiét 1ap viewport ta dung ham
void sctviewport{int x1.int y1,int x2.int y2.int clip);
trong do (x1.y1) la toa dd poc trén bén trai va (x2.y2) 1a toa db goe dudi bén
phai. Bdn gid tri nay phai théa man:
0<=x1<=x2
0 <=yl <=y2
Tham $6 clip cé thé nhan mot trong hai gid tri:
clip =1 khong cho phép vE ra ngodl viewport
clip = 0 Cho phép v& ra ngoai viewport.
Vidu cdu I1énh
sctviewport(100,50.200,150, 1),
s& thiét 1ap viewpert. Sau khi 1dp viewport ta ¢6 hé toa dd méi ma goc tén
hén trai cua viewport s€ ¢o (ea do (0,0).
2. Bé nhin viewport hién hanh ta dimg ham
void getviewsettings(struct viewporttype *vp);
& diy kiéu viewporttype di dugc dinh nghia nhu sau:
struct viewporttype
{
int left, top, right, bottom;
int clip;
}:
3. Pé xéa viewport ta diing ham
void clearviewport(void};
4. Bé xéa man hinh va dwa con chay vé toa dj (0,0) ctia man hinh ta
diang ham
void cleardevice(void);

Chu y: Ciu I¢nh nay s& xda mei thir trén man hinh.
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5. Toa dé am dironp:

Nhé st dung Viewport co thé vidt cae chirong trinh dé hoa theo toa do
am duong. Mudn vay ta thiét lap viewport sao cho tam (diém gitra) man
hinh 1a géc trén bén trdi cua viewport va cho clip = 0 d¢ ¢o thé vé ra
ngoai gidi han cua viewport. Sau diy la doan chuong trinh thuc hi¢n
cong vige trén

int xc, yc:
x¢  getmaxx () /2; yc= qgetmaxy{)/2;
setviewport {xc, vyc, getmaxx(), getmaxy(}, 0});
Nhu thé man hinh s& duge chia lam 4 phim voi toa d6 dm duong nhu saw:
Phan tu trai trén x Am, y &m
Phin tir trai duoi x 4m, y duwong
Phén tu phai trén x duong. y 4m
Phan r phai dudi x duong, y duong

Chuong trinh dudi ddy v¢ dd thi ham sin(x) trong hé truc toa dd am
duong. Hoanh do x 14y cdc gid trj tir -4%P1 dén 4*PL. Trong chuong trinh ¢
dung hai ham mai [a: outiextxy va putpixel (xem cdc muc sau),

Vidu 1:

/* D& thi ham sin; */

#include <graphics.h>
finclude <conio.h>
#include <math.h>
#defline SCALEX 20
fidefine SCALEY 60
maini{}
{
int mh- 0, mode=0, x, y. 1i:
initgraph(&mh, &mode, ""};
if {graphresult!. grOk}
exit{l};
setviewport (getmaxx ()} /, getmaxy () /2,
getmaxx(),g etmaxy(),0};
/* Ke he truc Loa do */
setcolor (BLUE) ;
line (- {getmaxx()/2),0,gctmaxx(}/2,0);
line{Q,-(gctmaxy({)/2),0,getmaxy(})/2)});
settextjustily(1,1);
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selcolor (RED) ;
oubbtextxy (0,0, "{0,0)");
tor (i —-400;i<=400;1+1}
{
x ‘round (2*M PI1*i*SCALEX/200);
y=round({sin{2*M PI*i/200)*SCALKY);
putpixel {x, v, YRLLOW) ;
}
getch(};
closcgraph();
}

Vidu 1 tao 1én mot db thi tir cae chim diém. Bay gidr ta sira vi du 1 ddi chat:
giit nguyén tir dau dén outtexixy, thay phén cudi bai doan chuong trinh dudi
day. Ta s& duoce dd thi lién tuc géom cic doan th:—ing ghép lal vo1 nhau,

Vidu 2:

/* Phin dau gidng vi du 1 */
scetcolor (YELLOW) ;
for (i=—400;i<=100;++1i)

{
x=round {2*M PT*i*5CALEX/200) ;
y=round{sin (2*M PI*i/200)*5CALEY) ;
if{i= —-400}
moveto(x,vy):
alse
lineto(x,y):
}

gelceh () ;

closeqgraph();

§8. TO PIEM, TO MIEN
I, Ham putpixel
vold putpixel(int x, int v, int color);
sG 10 diém (x,y) theo miu xde dinh boi color.
2. Ham getpixel
unsigned getpixel(int x, int y);
$& (ra vé s hiéu mau cua diém anh o vi tr (X, ¥).

Chi y: néu diém nay chua duge 16 mau béi cac ham v& hodc putpixel
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(ma chi moi duge tao mau nén boi setbkeolor) thi ham cho gid tri bang 0. Vi
vity ¢6 thé dung ham nay theo miu dudi day dé xdc dinh cdc nét v& trén man
hinh dd hoa va v& ra gidy.

if(geltpixel{x,y) =0}

: .
/* Didm (x,y) duoc v& , dat mdét chdm diém ra gidy */

}

3. Té mién. DE 1 mau cho mot mién nao do trén man hinh ta dung ham:
void floodfili{int x, int y, int border),
oday: .

(x.y) la toa do ctia mot diém nao do goi la diém gico.
tham s6 border chira ma cua mot mau.

Su hoat déng cua ham flood(ill phy thude vao gia tri cua X, y. border va
trang thai man hinh.

a) Khi trén man hinh ¢cé6 mdt dudng (cong hodc gdp khic) khép kin ma
mi mau ctia nd bing gid tri cia border thi:

+ Mién gidi han bai duong kin s& dugce 0 miu néu diém gico (x.y)
nim bén trong mién nay.

+ Néu (x.y) nim bén ngodai thi phin man hinh bén ngoai mién déng noi
trén duge 16 mau.

b) Khi trén man hinh khdng ¢6 mét duong nao nhur vy, thi ca man hinh
ducge td mau.

Vi du 1: Chuong trinh dudi ddy s& v& mdt duong tron do trén man hinh
xanh, Toa dd (x.y) cua diém gico duge nap vao tir ban phim. Tuy thude vao
gia tri cy thé cta x, y. chuong trinh s& to méu vang cho hinh tron hoic phan
man hinh bén ngodi hinh tron.

$includc <graphics.h>
¥include <stdio.h>

maini(}
{
int mh=0, mode=0, x, Y¥;
initgraph{&mh, &mode, "");
if {(graphresult!= grOk]
exit{1};
sctbkcolor (GREFN])

sel.color (RKD ;
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sctliilstyle{ll, YRILLOWY ;
ciracle (320,100, 50) ;
movetao (i, 1503 ;
outtext (" Toa do diem gico X, ¥y ");
scanf {"%d%d”, &x, &y);
flooddfill (x, y, RED)} ;
getch () ;
closegraphty;
}
Vi du 2: Minh hoa cich ding ham putplxcl va ham getpixel d& vé cac
di¢m anh va sau do xo6a cic diém anh, Mudn két thue chuong trinh bim 12SC
kinclude <ceonio.h>
linclude <graphics.h>
#include <stdio.h>
#include <stdlib_h>
int seed = 1962; /* Nhan cho bdé tao
56 nglu nhién */
int numpts - 2000; /* V& 2000 chfiim diém =*/
int ESC = 27;
void putpixelplay{void);
maini{)
{
int mh~0, mode=Q;
initgraph (&mh, &mode, "");
if (graphresult{}!: qro0k)
{
exit{1l);
}
putpixclplay{);
closegraph();
}
void pulpixelplay{vald)
{
int i,x,y,color,xmax,ymax,maxcolor,ch:
struct viewporttype v;
gelviewseltingsi{ev);
xmax=(v.right - v,left -1);
ymax={v.bottom - v_top -1};

maxcolor=getmaxcolor{};
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while (!'kbhibt{})
{
/* V& cac chim diém mot
cach ngiu nhién */
srand{sced};
i=0;
while{i<=numpts)
{
++i;
x=random (xmax)+1;
y=random{ymax}+1;
color=random{maxcolor) ;
putpixcl{x,y,color);
}
/* X6a cac didm anh */
srand({seed);
1=0;
while (i<=numpts)
{
++i;
x+ random{xmax) + 1;
y= random({ymax) + 1;
celor=random(maxcolor) ;
putpixel (x,vy,0});
}
if(kbhit{})
{
ch=getch{};
if {ch==1S8C})
break;

}
} /* K&t thic ham putpixelplay */

§9. X¥ LY VAN BAN TREN MAN HiNH DO HOA

9.1. Hién thj vin ban trén man hinh db hoa
Him outtext
void outtext (char *s);
s& cho hién chudi ky tu (do s trd tdi) tai vi tr hidn tai cia con tro.
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Ham outtextxy
void outtextxy{(int x,int y,char *s);
s& cho hién chudi ky tu (do s tro o) tal vi tri (x.y).
Vidu 1: Hai céch sau ddy s& cho cung két qua
outtexixy (100,100,"Chao ban");

moveto (100.100);
outicxt ("Chao ban");
Cha ¥: Trong mdt db hoa van cho phép ham vao dir lidu scanf va cic
ham bit phim geteh, kbhit.
9.2. Fonts
Nhu di néu cic Fonts nim trong cdc t¢p tin .CHR trén dia. Céc Font nay
cho cdc Kich thudce va kiéu chir khae nhau sé hi¢n thi trén man hinh d6 hoa
bing cac ham outtext, outtextxy. Dé chon va nap Font chung ta ding ham:
void settextstyle(int font,int direction.int charsize):
Cha y: ham chi ¢6 tde dung néu tdn tai cde 18p .CHR
+ Tham sé direction ¢6 thé nhin mot trong hai gid tri:
HORIZ DIR =0
VERT DIR = |
Néu direction = ITORIZ_DIR. vdn ban s hién thi theo chidu nam ngang
tlr trdi sang phai. Néu direction = VERT DIR. véin ban s hién thi theo chidu
ding (o dudn 18n trén,
+ Tham s charsize 1a h¢ s6 phéng to ky tur va o gid tri trong khodng tr
I dén 10.
- Néu charsize = 1, Font duoc thé hign trong hinh chit nhit 8*8 pixel.

- Néu charsize = 2, Font dwoce thé hi¢n trong hinh chir nhat 16*16 pixel.

- Néu charsize = 10. Font duge thé hign trong hinh chit nhat 80*80 pixel.
+ Tham sé font dung dé chon kiéu chit va nhin mot trong ¢dc gia tri sau:
DEFAULT FONT =0
TRIPLEX TONT = |
SMAILL FONT=2
SANS_SERIF _FONT =3
GOTHIC _FONT = 4
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Cac gia tri do settextstyle thiét 1dp s& dir nguyén cho dén khi goi mot
scttextstyle méi,
Vidu 2:
settextstyle (3, VER'T DIR.2):
outtextxy (50.50." HELLO ")
9.3. Vi tri hién thi
Ham settextjustify quy dinh vi tri viin ban hién thi (trong cic ham outtext
vi outtextxy) so véi diem me (x.y).
[lam nay ¢6 dang
volid settextjustify(int horiz. int vert);
Tham sb horiz ¢é thé 1a mét trong cdic hing s6 sau:
LEFT TEXT = 0 (Diém mbe bén wai vin ban)
CENTER _TEXT =1 (Diém mde ¢ gitta vin ban theo chitu ngang)
RIGHT TEXT =2 (Diém mde bén phai van ban)
Tham s6 Vert ¢o thé 1a mét trong cace hing 6 sau:
BOTTOM TEXT =0 (Diém mbe & day vin ban)
CENTER TEXT =1 (Diém mbc ¢ gifta van ban theo chiéu doc)
TOP_TEXT = 2 (Diém méc ¢ dinh viin ban)
Viduy 3: '
scuextjustify(l.1);
outtextxy(100,100."ABC");
Két qua 1a diém (100.100) s& nim giira chit B.
9.4. Bé réng va bé cao cla van ban
Ham textheight
void textheight {char *s):
ra vé chidu cao (theo pixel) cua chudi do s tré 161, Vai 8*8 bit map Font va
hé sé khuyéeh dai chirla 1 hi
textheight ("H") =8
Vi du 4: Doan chuong trinh dudi ddy s& cho hién 5 dong chir.
tinclude <graphics.h>
#include <conio.h>

main()

{

int mh=0, mede=0,vy,siza;
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initgraph {&mh, &mode, "™} ;
y=10;
seltextjustify (0, 0);

for{size=1; size<=h; +t+size)

{
settextstyle(0,0,size);
outtextxy(0,y, "GRAPHICS") ;
y += textheight ("GRAPHICS™} + 10;
}

getech () ;
closegraph ()
1
tlam textwidth
void textwidth{char *s);
s& dua vao chidu dai cua chudi, kich thuéc Font chit. hé sd khuyéch dai chiy
dé tra v& bé rdng (theo pixel) cua chudi do s trd 16i.
Vi du 3: Trong chuong trinh dudi ddy s& 18p cac ham vao ra rén man
hinh d4 hoa.
#include <graphics.h>
#include <conio.h>
fdefine Enter 13
fdefine Lmargin 10
void text write(int *x,int *y,char *s);
void text writeln{int *x,int *y,char *s};
void text read(int *x,int *y,char *s};

void texl write{int *x,int *y,char *s)

{
outtextxy(*x, *y,s); *x += textwidthis);
}
void text writeln(int *x,int *y,char *s)
{
outtextxy (*x, *y,s);
*x=lmargin;
*y += textheight(s)5;
}
void text read(int *x,int *y,char *s}
{

int i=0;



char chl{2];

chll] (;

while(l})

{
ch[0]l=getch(};
If(ch[OJ==Entor) break;
Lext write({x,y,ch);
s[i]=ch[0); 1+1;
}
s[1]=0;
1
main{}
{

int. mh=0,modc=0, x, y, xmax, ymax;

char namc[25}];

initgraph{&mh, &mode,""};

scttextstyle (TRIPLEX FONT, HORTZ DIR, 3);

x=Lmargin;

v 100;

text write {&x,&y,"cho ten cua ban: ")

texl read (&x,&y,name};

text writeln {&ax,&y,"" };

text write(&x, &y, "chao ban ");

text write{&x, &y, name);

getch(};

closcgraph();

§10. CAT HiNH, DAN HINH VA TAO ANH CHUYEN BONG
1. Iam imagesize
unsigned imagesize(int x1,int y1,int x2,int y2)
trda vé s6 byte cin thiét d& Iuu v anh trong pham vi hinh chit nhit
(x1ylx2.y2).
2, Ham malloc
#include <alloc.h>
void *malloc(unsigned n);

tra v& con tro tro toi mét ving nhé n byte mot duge cip phat.



3. Ham getimage
void getimage(int x1,int y1.int x2.int y2,void *bitmap);
s& chép cac didm anh cta hinh chit nhét (x1,y1,x2,y2) va ciic thong tin vé bé
rong. cao cia hinh chir nhit vao ving nhé do bitmap o t6i. Vung nhé va

bién bitmap cho boi ham malloc. D& 16n cua viung nhd duge xac dinh baruT
ham imagesive.

4. Ham putimage
void putimage(int x.int y.void *bitmap.int copymodc):
dunn dé sao anh luwu trong vung nhd bitmap ra man hinh tai vi tri (x,y). Tham
s0 copymode xac dinh kiéu sao chép anh, nd ¢6 thé nhan cac gid 1] sau:
COPY _PUT =0 Sao chép nguyén ban

XOR_PUT = 1 Céc diém anh rong bitmap két hop v6i cic
diém anh trén man hinh bing phép XOR
OR PUT=2 Céc diém anh trong bitmap két hop véi cac
diém anh trén man hinh bing phép OR
AND PUT =3 Céc diém anh trong bitmap két hop vai cac
diém anh trén man hinh bing phép AND
NOT _PUT =< anh xudt hi¢n trén man hinh theo dang dao

nguoe (phép NOT) véi anh trong bitmap.

Nhin xét: Néu ding mode XOR_PUT dé sao hinh, rdi lap lai ding cdu
[¢nh d6 thi hinh s¢ bi x0d4 va man hinh tr¢ lai nhu cii. K¥ thuat nay ding dé
tao 1én cdc hinh anh chuyén dong.

Vi du 1: Chuong trinh dudt ddy minh hoa cach dung imagesize, malloc,
gctimage va putimage.

finclude <alloc.h>
{include <graphics.h>
maint)
{
int mh- 0, mode=0;
char *p;
unsigend size;
initgraph (&mh, §mode, """} ;
bar (0,0, getmaxx(},gectmaxy{)};
size = imagesize(10,20,30,40);
p={char*)malloc{sizec); /* p tro taL

vung nhé size byte méi dugc clp phat */
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getimage (10,20, 30,40,p);: getch{);
cleardevice();
putimage {100, 100,p,COPY POT);
geleh () ; -
closegraph{};
}
S. Tao inh chuyén dong
Nguyén tic tao anh chuyén dong gidng nhw phim hoat hinh:
- V& mdt hinh (trong chudi hinh ma ta chuyén dong)
- Delay
- Xod hinh do
- V& hinh ké theo
- Delay
A) Vé hinh
Cach 1: V& lai mgt anh nhung tai cac vi tri khac nhau.
Cach 2 Luu dnh vao mét ving nhé rdi dua anh ra man hinh tal cac vi
tei Khdce nhau.
B) Xoéa iinh
Cach 1 Dung ham cleardevice
Cdch 2: Dung ham putimage (mode XOR_PUT) dé xép chéng I1én danh
¢dn xod.
Cech 3. Luu trang thal man hinh vao mdt ¢hd nao dé. V& mét hinh
anh. Bua trang théi ¢ii man hinh ra x&p dé 1én anh vira vé.
K§ thuit tao anh chuyén dong duge minh hoa trong cac chuong
trinh coa S11.

§11. MOT SO CHUONG TRINH BO HOA
Chuong trinh 1: Diu tién vé& biu trai diu sao. Sau do ting chim
phdo hoa duge ban [én biu troi. Khi bAm phim Enter thi viée ban phéo
hoa két thic, ta nhan lai biu troi df‘ly sao. Bim tiép Enter thi két thac
chuong trinh,
/* Bin phao hoa trén bau Lroi ddy sac */
#include <graphics.h>
tinciude <conio.h>

finclude <stdlib.h>
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tinclude <alloc.h>
main{)
{
int x[101},y([101];
int. mh=0,mode=0,1,n;
char *p[101];
initgraph(&mh, &mode, ""} ;
if {(graphresult {} =0}
exit(1};

sctcolor{RED) ;

/* V& bau troi didy sao */

for{i+~1;i<=1000;+11)
{
putpixel (rdndom{getlmaxx{)),
random(getmaxy ()}, random(gelmaxcolor (}});
1
/*Luu hién trang 100 hinh chil nhat
trén man hinh d& khdéi phuc*/
for(i-1;1i<=100;+11)
{
x|i]=random{getmaxx{})-10;
y[i]l=random{gctmaxy{})-10;
P {x[i]<D} =x{i]-0;

LE(y[11<0) yli]=0;
n-imagesize(x[i],y[i], x[i]4110,v[1]1110);
pli]={char*}malloc(n);
getimage (x[i],ylil,x[1i}+10,y[i]+10,pl(i]);
/* Chu trinh bin phao hoa */

do ’
{
/* bua 100 gua phao 1@n mdn hinh
tai céc vi tri quy dinh */
for(i=1;i<=100;++1)
{
sctfillstyle(SOLID FITL, %1541} ;
pieslice{x[1]+5,y[1i]+%,0,360,5%);

}

delay(500);



/*Xo4 chum phae hoa via bin
bing cach khéi phuc man hinh*/
for{i-—-100;i>=1;——1)

putimage{x[i],y[i]l,pli],COPY_PUT};

delay (500} ;

}
while('kbhit()};
getch{):
getch();

closegraph{}:

H

Chwong trinh 2: V¢ ddng ho ¢6 3 kim gid, phit va giay. Poéng hé chay

ding theo gio hé théng. Mubn két thic chuong trinh bam ...
J*
béng hd
*/
#include <graphics.h>
finclude <conic.h>
#include <math.h>
#include <dos.h>
J*
nam ké doan thing tir tam ddng hd theo dj,
chidu dai, dé diy va mau
*/
void ke{int ddo, unsigned dai,
unsigned day,unsigncd mau};
/* Ké& kim gidy khi biét sé gidy */
void ke giay(unsigned giay);
/* K& kim phdt khi biét sé phat */
void ke phut (unsigned phut};
/* Ké kim gid khi biét sb gio */

void ke gio{unsigned gio, unsigned phut);

void chay kim giay{void);:
void chay kim_phut (void};

void chay kim_gio({void};

int x0, y0, rgio, rphut, rgiay,mgic, mphut, mgiay;

unsigned phutgioht, gicht, phutht, giayht;
void ke(int ddo, unsigned dai,

vn:signoed day,unsigned mau)
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{
unsigned x,y; float gog;
while {ddo>=360)
ddo-ddo-360;
goc=(M PI/180) *ddo;
x=x0+ {int) (dai*cos(goc)+0.5);
y=y0~ (int) (dai*sin(goc)+0.5);
setcolor (mau) ;
setlinestyle (0,0, day);
line (x0,v0,x,vy);
}
/* Ham ke kim giay*/
void ke gilay(unsigned giay)
{
int ddo;
ddo = (90 - é6*glay):
ke {ddo,rgiay, 1, mglay):
}
/* Ham ke kim phut*/
void ke phut {unsigned phut)

{

int ddo;

dde- (90-6*phut);

ke (ddo, rphut, 3, mphut} ;
}

/* Ham ke kim gio*/
void ke_gio(unsigned gio, unsigned phut)
{
int ddo;
ddo = 360 + 80 - 30*{gio%12) - (phut+l}/2;
ke (ddo, rgio, 3,mgio};
}
/* HNam chinh gidy hié&n tai va lam chuydn déng kim giay */
void chay kim giay({void)
{
unsigned giay; struct time t;
gettime (&t);
glay=t.li_secc;

it {giay!=giayht)

t-3
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ke glay(giayht);
giayht=giay;
ke giay({giayhti);

/* Ham chinh phat hién tai va lam chuydn déng kim phit v/

void

{

1
/*Ham chinh
void

{

chay kim phut (void)

unsigned phut;
struct time t;
gettime (&t) ;
phut=t.ti min;
if (phut!=phutht}

{
ke phut (phutht) ;
phutht-phut;
ke phut (phutht) ;
}

gid phit hi¢n tai va lam chuyén dong kim gio*/

chay kim gio{void}

unsligned h, gio, phut, sophut, sophutht. ;
struct Lime t;
gettime {&t);
gio=t.ti hour;
phut.=t.ti min;
sophut = gio*60+phut;
sophutht = gioht*60+phutgicht;
if{ sophut<sophutht)
sophut=sophut+ 12*60;
h=sophut-sophutht;
ifih> -12)
{
ke gio{gioht, phutgioht);
phutgicht=phut;
gioht=gio;
ke gio{gioht,phutgiocht);

]
wh
Lad



main()
{
struct time t;
char*dsol]={"","12", 1", "2, 3", "4, "5", "er,
nym wgn mgn 10", 117};

int i, mh=0, mode=0,r,x,¥;
fleoat: goc;
initgraph{&mh, gmode, ™"}
®x0= (getmaxx () /2)-1;
y0=(getmaxy () /2)-1;
r=y0-2;
rgiay = r=10;
rphut=r-50;
rgio=r-90;
mgiay= BROWN;
mphut =RED; /* mgio:zmagenta;*/
mgio=YE[LLOW;

/* V& chu vi ddéng hd */
scetcolor (BLUEY} ;
sctlinestyle{0,0,3}:
circle{x0,y0,r);
setfillstyle{l, YELLOW);
[loodfill (0, 0,BLUE)};
setfillslyle{l,WHITE];
floodfill {x0, yO,BLUE) ;
sctlinestyle{(0,0,1};
circle (x0,vy0,10};
setfillstyle(l,GREEN) ;
floodfill (x0, y&, BLUE]);
scltextjustlify(l,1):
setcolor (MAGENTA)} ;
outtextxy{xo,y0+120,"lBM—JIMIKO“};

/* Ghi chi s5& */
settextstyle(3,0,3);
scttextjustlify(l,1);
selcolor (BLOR) ;
for{i~1;i<=12;+11}



goc {2*M PI+M P1/2) - (1-11*{M P1/6};

p.4

= x0+ {int) {rphut*cos (goc)t0.5);

¥y = y0- {int) {rphut*sin{goc)10.5);
outtextxy(x,vy,dsol[i]l);

}

/* Xac dinh thoi diém dau */
gettime{&t);

gioht=

t.1i hour;

phutht=t _{i min;

giayht—=t.ti sec;

phutgioht=phutht;

sctwritemode {(XOR _PUTY ;

/* Ve kim gio,phut,giay */
ke gio{gicht,phutgioht};
ke phut (phutht);

ke giay({giayhi};

/* Lam chuyén déng céc kim */

do
{

chay kim giay();

chay kim phut{);

chay kim giof};

}

while{tkbhit ()};
closcgraph();

}

Chuong trinh 3: V& mot con tiu vii tru bay trén bau troi dﬁy sao theo
qu§ dao ellipse. Trong khi tau chuyén déng thi cdc ngdi sao thay nhau

nhép nhay

/* Tdu vi try chuyén déng trén biu troi

ddy sao nhip
tinclude
#include
tinclude
ftinclude
#include

¥ include

nhay */
<graphics.h>
<stdio.h>
<conio.h>
<alloc.h>
<stdlib. h>
<math.h>

/* Khai bdo cac ham trong chuong trinh */



[

void tau cd({veid}; /* tAu chuyén dong */
veid nhap nhay bt (veid); /* sao nhip nhay
trén bidu trai */
vold main(void}; /* ham main */
/* Khai b&o cac bién mang ngoai */
int a,b,x,vy,x0,y0;
int mh=0,mode=0,n,i;
Nloat goc,xL, yt;
char *p;
int xx[10017, yy[1001];
/* Ham main */
void main(void)
{
initgraph{&mh, &mode, "") ;
i £ {graphresult ()} !=0)

exit{l};

/* V& tiu vid tru */
sctcolor {RED} ;
ellipse{100,50,0,360,20,8);
c¢llipse (100,46,190,357,20,6);
line(107,414,110,38};
circle({110,38,2);
line{93,44,90,38};
circle (90, 38,2);
setfillstyle(SOLID FTLL,BLUE};
floodlill (101,54, RED) ;
setfillsiyle(SOLI D FILL, MAGENTA) ;
floodfill (94,45, RED) ;

/* Luu anh ctla tadu vii tryu vac bd nhd v/
n=imaqgqesize(79,36,121,59);
p={char*)malloci{n};
gelimage(79,36,121,59,p);

/*
V& bdu trdi ddy sao va luu vi tri cua chung
vdo cdc mang xx, yy d& phuc vu ham nhap nhry bt
*f
clecardevice (3 ;
for{i-1;i<=1000;1+1i)

{



xx|il=random{getmaxx{});
yylil=random(getmaxy());
putpixel (xx[i],yyl[il,

random {gelmaxcolor{}});

/* X&c dinh gia tri ban ddu cho cac bién
duing d& didu khién chuyédn dong téu */

goc= 2*M PI + M PL/2;

x0+~ (getmaxx{) — 42)/2;

y0= {getmaxy() - 25}/2;

a-x0;

b=v0;

/* chu trinh tdu vh try chuyén ddng va

cAc ngdi sac nhip nhay*/

do
{
tau_cd{);
nhap nhay bt{};
}

while{!kbhit{}};
gctch ()
closegraph();
}
}
void tau ed(void)
{
xt=a*cos (goc) +x0;
yt=-b*sin(goc)+y0:
x={int) (xt+0.5);
y=(int) (yt+0.5);
/* Dt tdu vi tru lén man hinh */
putimage (x,y,p,X0R_PUT);
delay{500);
/* Xéa */
putimage (x,y,p,X0OR _PUT};
/* Thay ddi gbéc d& lam cho tdu chuyér déng */
goc -= M PI/30;
if {goc<M PI/2}
goc=2*M PI+M PI/Z2;
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void nhap nhay bl (void)

{
static i=1; /* Lé&nh nday thuc hién
mdL 1dn khi dich */
int j;
/* Cho nhip nhdy bing cach déj miu
50 ngdéi sac */
for(j-1;j<=50;1+j)
{
putpixel {xx[i], yy[il,
random (getmaxcolor () ) ) ;
i
if{ix1000)
i=1;
}
}

§12. DO HOA 256 MAU TRONG C

13.1. Cach st dung 256 mau

Cac chuong trinh dé hoa bén trén chi sir dung duoc 16 mau. Mudn si
dung 256 mau. cin lam nhuw sau:

+ Trong thu muc lam viée (chira 1ép chuong trinh dd hoa dang xdy dung)
cin ¢6 trinh didu khién do hoa 256 miu (1&p SVGAZ256. BGD

+ Vige khai ddng hé d6 hoa can tien hanh theo mau:

int mh, modea;
mh = installuserdriver("SVGAZ56", NULL);
mode 16; /* DO phan giai cao */

initgraph{&mh, smode,"");

13.2. Vidu
Chuong trinh sau minh hoa cich ding 256 mau dé v& 260 hinh chir nhit

¢ 256 miu khic nhau,

linclude ™conic.h"

ktinclude "graphics.h"

void main{)

{
int mh, mode, k, i, j;

mh = installuserdriver {"SVGAZY6™, NULL);

r.2
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mode = 16;
initgraph{&mh, &mode, "");
k=0;
for {(i=1; 1<-=13; ++i)
Tor{ij=1; j<=20; ++1i)
{
11k ;
sctfillstyle(l,Xx);
bar{5+(j~1)*30,20 +{i-1)*25,5 +
{J—1)*30 +25,20+ {i-1)*25120);
}
getch();
closcgraph{};

BAI TAP CHU'ONG 9

Bai 1. Lap chuong trinh v& mdt tam gidc ndi tiép trong hinh tron, hinh
tron lai ndi tiép trong ellipse. Sau d6 16 cdc mau khiac nhau cho cac midn
khac nhau tao nén tir cac hinh noi trén,

Bai 2. Lag chuong trinh v& 48 thi cta ham sb y = f(x) trén doan [a.b].

Bai 3. V& mét banh xe l4n trén dudng thing.

Bai 4. Viét chuong trinh v& mot ddng bac quay quanh truc thing ding.

Bai 5. Viét chuong trinh cho phép v& trén man hinh bang cac phim mii
tén, & moi vi tri chuong trinh s& chim mot diém va tr do co thé 130 cac
dudmg thing va cong.

Bai 6. Viét chuong trinh cho phép nhdn va trinh bay k¥ ty trén man
hinh dé hoa. Luu ¥ néu g6 sai ¢6 thé dung, phim BackSpace dé xoa ky tur
gd nham.

Bai 7. Viét chuong trinh cho phép chén va huy ky tw caa mdt van ban &
mode dd hoa.

Bai 8. Lap chuong trinh v& mdt qua cdu dao déng & mot diu pidy. Mot
diu eidy bude ¢ dinh.



¢ *ore 10 THAO TAC TREN CAc TEP TIN

§1. KIEU NHAP XUAT NHI PHAN VA VAN BAN

Trude khi glm thiéu cac kiéu xuit nhdp nhi phin va van ban ching ta
cling can biét ciu truc chung cua mét tép tin trén dia. Mot tép tin (du no
duge xdy dung bing cach nao) don gian chi la mot day céc byte (c6 gia tri
tir 0 dén 255) ghi trén dia. Sé byte cua ddy chinh la d¢ dai cua tép.

1.1. Kiéu nhi phan

1.1.1. Bdo toan dit li¢u. Trong qua trinh nhap xuat dir lidu khong bi
bién di. Dit liéu ghi trén t¢p theo céc byte nhi phan nhu trong bo nhd.

1.1.2. Ma két thiic tép

Trong khi doc néu gip cudi tép thi ta nhan dugc ma két thic tép EOF
(dinh nghia trong stdio.h bang:-1) va ham feof cho gia tri khac khong. Tai
sao lai chon s6 -1 lam ma két thic tép? Ly do rat don gian: Néu chua gap
cudi tép thi s& doc duge mot byte ¢6 gia tri tir 0 dén 255. Nhu vay gia tri -1
s& khong trung véi bét ky byte nao doc duogc tir tép.
1.2. Kiéu van ban. Kiéu nhap xuét van ban chi khac kidu nhi phén khi xtr
ly ky tu chuyén dong (ma 10) va ky tu ma 26. Dbi véi cac ky tu khac, hai
kiéu déu doc ghi nhu nhau.

1.2.1. M chuyén dong:

- Khi ghi, mgt ky tw LF (ma 10) duoc chuyén thanh 2 ky ty CR (ma 13)
va LF.

- Khi doc, 2 ky tu lién tiép CR va LF trén tép chi cho ta mot ky tu LF.
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Vidu xét ham

fputc(10,fp);

Néu té&p fp mo theo kidu nhi phan, ham s& ghi 1én t¢p mdt kv tur ma 10.
Nhiung néu fp ma theo kidu vin ban thi ham ghi lén p haimdla 13 va 10.

Didu nay cbt dé phu hop vo1 DOS. vi cac dong trén tép vin ban cua
DOS dugc két thic boi hai ma 13 va 10.

1.2.2, M két thiic tép

Trong khi doc néu gip ky tr ¢6 ma 26 hoic cudi 1¢ép thi ta nhan duogce
mi két thiic 1¢p EOF (sb -1) va ham [eof(fp) cho gia tri khac khong (s 1).
biéu nay c¢dt dé phu hop véi mot sb hé soan thio (nhu C, Pascal). Tép soan
thao trong cac hé nay két thic boi ma 26.

1.2.3. Tép viin bin ciia DOS. Kiéu vin ban trong C tao ra cac tép vin
ban cé cdu tri¢ nhur cac ép van ban chudn cia DOS. Cac hé soan thao ca
C, Pascal, Foxpro, Sidekick cfing tao ra cic tép nhu viy. Nhu viy ¢6 thé
dung tép van ban dé nhan két qua tir mdt chuong trinh C ding cho chuong
trinh Pascal. MOt ing dung khdc cla kiéu nhip xudt van ban 12: Cac két qua
ctia chuong trinh ¢6 thé dua ra mot ép vin ban, r6i in tép ndy & bit ky chd
nao khac c6 may in.

1.3. Vi du minh hoa

Chuong trinh sau tao 2 tép ¢6 tén 1a vb va np. Trong chuong trinh ding
cace ham:

+ fopen dé mo tép,

+ fpute dé ghi mét ky tir 1én tép,

+ fclose dé déng 1&p.

finclude <stdio.h>

mainf()

FIILk *fvb, *fnp; /* Khai bic 2 bién
con trd tép */
/* MO tép vb d& ghi theo kiéu vin ban
gan con Lré tép cho bién fvb */
fvb=fopen{"vb", "wl"};
/* Mo té&p np d& ghi theo kidu nhi phén
gan con trd té&p cho bién fnp */
fnp=fopen ("np", "wbh");
/* Ghi cac ky tyu lén tép fvb */
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fputc{'A’,fvb);

fputc(26, fvb) ;

fputec (10, fvb);

fputc{'B", fvb};

/* Ghi cac ky ty lén tép fnp */

fpute{'A', fnp};

fputc (26, fnp);

fputc (10, fnp};

Lpulce{*B*, np};

tclose {Lvb); /* Dong tép fvb */

fceclosc {fup); /* Déng Lé&p Inp */
}

Két qua:

+ Tép vb co cac ky tr trng vai cdc ma: 6526 13 10 66
+1'¢p np cd cdc ky tu (g voi cie mi: 65 26 10 66

Chu y: Néu dong kidu van ban dé doc tép vb hay t&p np, thi ta chi nhén
dwoe mot ky tu ddu (ma 65) vi khi edp ky tu tht hai (ma 26) thi ta nhan
duoc ma két thuc EQF.,

1.4. M6t vi du khac. Trong 1.3 d3 nhic nhé ring: mudn doc tit ca cac kv
clia tép. ta can dimg hiun fgete theo kiu nhi phin. Ta xét thém mét vi du nira
dé lhﬁy vidge chon kidu 12 can thiét. Xét chuong trinh:
finclude <stdio.h>
main{)
{
FILE f; /* Khai bdoc bién con tro tép */
/* MO tép sl d& ghi theo kidu
vin ban. Gin 1.6p s1 voi con trdo £ */
M-fopen{"s1"™, "wt™);
/* Ghi 3 dong 1én tép f */
fprintf (f, "$2d\n%2d\n%2d",h6,/,8);
/* Déng tép */
fclose (f); /* Doéng Lép £ */
}

Ham fprint{ dua két qua ra t&p theo cach nhu ham printf. Vi tép £ mé
theo kiéu vin ban nén ky ty xudng dong "n' duoe ghi thanh 2 ma 13 va 10,
Két qua la 10 ky tu ing voi cide ma sau duge ghi [€n tép:

53541310325513103256

(33 1a ma cha chir s6 5, 32 [a mé cua khoang wdng....)
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Céu tric trén cia t¢p sl phit hp véi DOS. vi vy khi dung 1énh type
(cia DOS) ¢d thé cho hién hay in ndi dung ¢ha 1@p st thanh 3 dong.
Bay gitr néu ta me tép sl theo ki¢u nhi phin bing cach dung ciu 1énh:
t=fopen(”s1"."wb");
thi 1&p sl s¢ gdbm 8 ma sau:
5354 103255103256
C4u tric ndy khéang phi hop voi DOS va khi dimg 1énh TYPE s¢ khong
nhan duoc 3 dong mong mudn.

§2. GIOI THIEU CHUNG VE CAC HAM XY LY TEP
Cac ham c¢dp 2 s dung céu trac FILE va ma két thuc FOF, tér ca ddu
dugce khai bao va dinh nghia trong <stdio.h>. Mi EOF bélig (-1) con ciu
triie FILE gdm cic thanh phin diang dé quan 1y tip tin nhw:
+ level cho bidt ¢ con dir lidu trong vimg dém khong.
+ bsize dd 1on ving dém (mic dinh 1a 512 byte)

+ flags cic ¢O trang thai

Mic di mdi ham déu ¢d thé dimg ca hai kiéu. nhung nhu di néi ¢ trén,
vide lua chon kidu dé ding cho mdi ham 1a can thiét dé tranh nham [an, sai
sOt. Dudt ddy ching ta s& phan loai cac hiam theo sy lua chon nay.

2.1. Cac ham dung chung cho ca hai kiéu
1. fopen dung dé mé 1ép. Trude khi lam viée véi t&p can phai mo no.
2. fclose dung dé dong ép. Cén dong tép trude khi két thie chuong
trinh hay khi khong lam viée voi t¢p nita.

. feloseall ding d¢ déng tat ca cac tép dang mo,

RS

 {Tush dimg dé lam sach ving dém cua tép.

. [flushall diing dé lam sach ving dém cha cac 1&p dang mo.
. ferror cho biét ¢6 131 (khac 0) hay khong 13i (bing 0).

. perror thong bao 13i trén man hinh (khi biét ¢o 16i).

oo~ O n

feol cho biét da pap cudi (&p hay chua.

9. unlink va remove diing dé loai t&p trén dia.

10. rewind dung dé chuyén con tré chi vi vé diu tép.

11. fseck ding dé di chuyén con trd chi vi dén vi trf bat ky trén @ép
(ham nay chi nén diing theo kiéu nhi phan).

12, ftell cho biét vi trf hidn tai ctia con tré chi vi.

263



2.2. Cac ham nhap xuét ky tw. Cac ham nay c¢6 thé dung trong kidu nhij
phin cling nhu van ban.

13. pute va fpute dung dé ghi ky tur 1én tép.

14. gete va fgete ding dé doc ky tu tir tép.
2.3. Cac ham nhap xuat theo kiéu vén ban. Cic ham nay chi nén ding
theo kiu van ban,

15. fprintf ding dé ghi dit liéu theo khudn dang 1én tép.

16. fscanf dung dé doc dir liéu tr tép theo khubdn dang.

17. fputs dung dé ghi mdt chudi ky tr 1én t&p.

18. fgets ding dé doc mot diy ky tu tir tép.
2.4. Cac ham nhap xuét theo kiéu nhj phan, Cic ham nay chi nén ding
theo ki¢u nhi phin.

19. putw dung dé ghi mét sb nguyén (2 byte) 1én 1ép.

20. getw dung dé doc mot sb nguyén (2 byte) tir tép.

21. fwrite ding dé ghi mét s& mu tin 1én tép.

22. fread dung dé doc mot 56 miu tin tir tép.

§3. PONG MO TEP, XOA VUNG DEM VA KIEM TRA LOI

Cédc ham trong muc nay dung chung cho ca hai kiéu nhj phan va
van ban.
3.1. Ham fopen: Ma 1ép.

+ Dang ham:

FILE *fopen(const char *tén_tép, const char *kiéu);

+ Cic déi:

Ddi thir nhat 13 tén t¢p, di thir hai 1a kiéu truy nhap.

Kiéu co thé co cac gia tri sau:

Kiéu Y nghia
"t " M& mot tép dé doc theo kiéu vin ban. Tép cén tn tai néu
khéng s& ¢6 15i.
"w wit! M& mot tép méi dé ghi theo kidu van ban. Néu tep di tdn
tai no bi xo04.
"a" "at” M& mot 1ép dé ghi bd xung theo kiéu van ban. Néu ép
chua tdn tai thi tao t&p méi.

264



Kiéu Y nghia
“rb" Mo mbt €p dé doc theo kiéu nhi phan. Tép cén tn tai néu
khong s& ¢o 15i.

e

"wh" Mo mdt 18p méi dé ghi theo kicu nhj phan. Néu 1ép di tdn
tai né by xoa.

"ab" Mé mot tép dé ghi b xung theo kidu nhi phan. Néu tép
chua tdn tal thi tao tép mai.

"+ rHt" | Mo mot tép dé doc/ghi theo kiéu vin ban. Tép can tdn tai
néu khong s& co 13i.

"wt" Mé& mdt tép mai dé doc/ghi theo kifu viin ban. Néu tep da

" t6n tai no bj xoa.

"at" "a+t" | Mo mdt tép dé dgc/ghi bd xung theo kiéu van ban. Néu 1&p
chua ton tai thi tao tép mai.

"r+b" Mé& mot tép dé doc/ghi theo kiéu nhi phan. Tép cin tn tai
néu khong s& co 151,

"wtb" M@ mét ép méi dé doc/ghi theo kiéu nhi phan. Néu tép da
tén tai nd bi xo4.

"at+b" Mé mét tép dé doe/ghi bd xung theo kiéu nhi phan. Néu t&p
chura ton tai thi tao tép mai.

+ Cong dyng: Ham dung dé mé tép. Néu thanh cong ham cho con trd
kiéu FILE tng voi tép vira mo. Cac ham cép 2 s& lam viée vai tép théng qua
con tro nay. Néu ¢o 161 ham trd vé gid tri NULL.

+ Chi y: Trong cac kiéu doc/ghi, cin lam sach ving dém trude khi
chuyén tir doc sang ghi hoac tir ghi sang doc. Cac ham fflush va ham di
chuyén dau tr déu lam duge chuyén nay.

3.2. Ham fclose: dong tép.
+ Dang ham:
int fclose(FILE *fp);
+ Péi:
fp 1a con trd tuong tng voi tép cin dong.
+ Cong dung: Ham ding dé déng tép. Noi dung dong tép gbm:
- Day dit li¢u con trong vang dém lén dia (khi dang ghi)
- Xod vung dém (khi dang doc)
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- Giai phong bién (p dé né 6 thé ding cho t¢p khic. Néu thanh cong
ham cho gia try 0, trdi lai ham cho BOF,
3.3. Ham fcloseall: dong cac tép dang mo.

+ Dang ham:

int fcloscall{void);

+ Céng dung: Ham ding dé dong tit ca cac &p dang mo. Néu thanh
cong ham cho gia tri nguyén bing sb tép déng duoe, trai lai ham cho EOL.
3.4. Ham fflush: lam sach vang dém.

+ Dang ham;

int {llush(FILE *tp);
+ Dbi:
fp 1a con trd tép.

+ Cong dung: Ham dung lam sach ving dém cta t&p fp. Néu thanh
¢dng ham cho gia tri 0, trdi lai ham cho EOF.
3.5. Ham fflushall: lam sach ving dém.

+ Dang ham:

int fllushall(void);

+ Cong dung: 1lam dung lam sach ving dém cua cac t¢p dang mo,
Néu thanh ¢éng ham cho gia tri nguyén bing s6 t&p dang md, trdi lai ham
cho EOT,

3.6. Ham ferror: kiém tra 16i.

+ Dang ham:

mt ferror(FILE *{p);
+ Dbi:
fp 1a con rd tép.

+ Cong dung: Him ding d¢ kiém tra 13i thao tac trén ép fp. 11am cho
¢id tri 0 néu khong 181, tréi lai ham cho gia tri khice khéne.
3.7. Ham perror: thong bao 16 h¢ théng.

+ Dang ham:

void perror{const char *s):
+ Déi:
s 13 con rd trd tai mot chudi ky tu.

+ Cong dung: [1am in chudi s va thong bao 16i.
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3.8. Ham feof: ki¢m tra cudi 1ép.
+ Dang ham:
int feof(FILE *fp);
+ Doi: fp 1a con tro t&p.
+ Céng dung: Ham ding dé ki¢m ira cudi 1&p. Ham cho gid i khic 0
ncu glp cudi tép khi doc, trdi lai ham cho gia tri 0.
3.9. Ham unlink: xoa t&p.
+ Dang ham:
int unlink{const char *tén_tép);
+Doi: [atén t€p cdn xod.
+ Cbng dung: Ham ding dé xod mt tép trén dia. Néu thanh cdng ham
cho gia tr1 0, trdi lai ham cho gid ui EOF.
3.10. Ham remove: xo4 tép.
+ Dang hiam:
remove(const char *tén_tép);
+ Doi: [a tén tép cdn xo0d.
+ Cong dung: 11am dung dé xod mét tép wén dia. N6 ham macro goi
&1 unlink.
Vi du: Poan churong trinh sau s& mo mdt (&p va kiém tra 161.
FILE *fp; /* Bién con tro tép */
/* M tép so lieu dé doc theo kiéu nhi phén.
Néu thanh céng con tré tép s¢_licu gan cho bién fp.
Cac ham s& lam viéc voi tép so licu théng qua (p.
Vi vay ta ¢6 ndéi tép so lieu hay tép fp.
*/
fp = fopen("so lieu","rb");
/* Kidm tra 18i %/
if (fp==NULL)

perror ("L,61i khi md tédp so licu: “);

§4. NHAP XUAT KY TV
Cac ham nhap xuft ky tr ding duge cd trong kiéu nhi phan va ky tu.
nhung tac dung cé nhitng diém khéc nhau,
4.1. C4c ham putc va fputc
+ Dang ham:
int putc(int ch, FILE *fp);



int fputc(int ch, FILE *fp);
+ Péi: ch 1a mot gia tri nguyén, fp 1a con 116 tép.
+ Céng dyng: Ham ghi 1&n t¢p fp mot ky tu ¢6 ma bing:
m = ch % 256
trong d6 ch duge xem 1a s& nguyén khéng ddu. Néu thanh cdng ham
cho mi ky nir dugce ghi, trai lai hdm cho EQOF.
Vi du cdu 1énh:
putc(-1,1p);
s€ ghi 1&n tép fp ma 2535, vi dang khéng diu cia -1 13 65535,
+ Ghi chi:
- Hai ham trén ¢é ¥ nghi3 nhu nhau,
- Trong kiéu van ban, néu m=10 thi ham s& ghi 1én t&p hai ma 13 va 10.
4.2. Cac ham getc va fgetc
+ Dang ham:
int getc(FILE *fp);
int fgete(FILE *{p);
+ Déi: fp 1a con trd 13p.
+ Cong dung: Ham dgc méat ky tir tir tép fp. Néu thanh ¢6ng ham cho
mi doc duoc (c6 gid tri tor 0 dén 255). Néu gap cudi tép hay co 161 ham
cho EOF.
+ Ghi chu:
- Hai ham trén ¢6 ¥ nghid nhu nhau.
- Trong kiéu van ban, ham doc mdt luwot & hai ma 13, 10 va tra vé oid
tri 10.
- Trong kiéu vin ban, khi gdp ma 26 thi ham khéng tra vé 26 ma tra
vé EOF.
4.3. Cac vi du minh hoa
Vidu 1: Chuong trinh sao tép.
/*SAR0O TFP Dung mode nhi phdn va getc, putec */
#include "stdic.h"

main{}

{
int c;

char t1[14],12[14];



FILE *f1,*{2;
printf {"\n TEP NGUON: ");
gets({tl};
printf ("\n TEP DICH: ");
gots (t2);
fl=fopen{tl, “rb"};
if (£1==NULT,)
{
printf{"\n T'KP %s khong ton tai™,tl};
getch();
exit{l);
}
f2=fopen{t2,"wb"};
/* Viéc sao tép duge thyc hién & doan nay */
whilc ((c=fgelc(f1l)}!=EOF)
fputc(c, £2);
fclose{fl);
Iclose(f2);
}

Chuong trinh thyre hién sao t¢p theo thuit toan sau:

1. Poc mot ky tu cua tép {1, két qua dat vao bién c.
2. Néu ¢ bang FOF thi két thuc.

Néu ¢ khac EOF thi ghi ¢ vao tép {2 rdi tre Jai 1.

Nhin xét 1, Néu trong chuwrong trinh trén ta thay bang kiéu nhip xuét
van ban, thi chi cdc byte dung trudc mi 26 dau tién cua tép fl duogc sao
sang tép f2.

Nhin xét 2. Néu dung ham feof va thuat toan:

1. Néu feof(f1) khac khong thi két thuc, trai lai chuyén xudng 2.

2. Doc mot ky tu tir tép f1, ghi 1én tép {2, rdi trer lai 1, thi nhin duoc
doan chuong trinh:

while (Hfeof(f1))

fputc(fecte(f1).12);

Nhung doan chwong trinh sau khéng that ding. Tép 12 s& dai hon tép {1
ding mdt byte ¢6 gia tri 255. Ly do ciing d¢ giai thich. Gia sit tép 1 ¢é dtng
mdt Ky tr méa 65, khi d6 thudt toan s& dién ra nhu sau:

1. PAu tr dang tro vao ky tw A nén feof(f1) = 0, chuyén xudng 2.
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[

. Doc ky tr A cia {1 va ghi lén £2, trd lai 1.

3. Dau doc dat & cudi 1€p f1 nhung chua co thao tac doc nén leol([1)
An bing 0. chuyén xudng 2.

4. Doc mdt ky tur cta 1. Khi d6 ta nhiin duge -1. Ghi -1 1én 2 thi mi
255 s& duoce ghi. Ngoai ra, do khi doc tir f1 gap phai cudi t&p nén lac nay
fcot(f1) khac 0.

Dén day thuat toan két thue,

Vi du 2: Chuong trinh cho hién 1én man hinh cdc ky tu cua t8p. [rén
mdi dong dit 10 ky tw. Mai ky ty & duoc thé hién boi 2 théng s6 1 ma va
dang ky tu. Sau khi cho hi¢n 24 dong thi chuong trinh tam ding. Bim phim
bat ky dé xem tiép.

/*DOC TEP*/

#include "stdio.h™
finciude "conio.h"
main{}
{
int c,i,k;
char Lep[l4];
FILE *fp;
printf{™\n TEP NGUCN: "}; gets{lep):;
fp=fopen{tep,"rb");
i (fp~=NULL)
{
printf{"\n TEP %s khong ton tai", tep);
getch(); exit(1};
I
i=0; k=0; clrscr{):
while {(c=fgetc{ip})! EOF)
{ /* In md */
printf ("%-4d",c):
if (£<32) c=16;
printf{"$-4c",c); t1i; /* In ky tu */

L fL=-1
{
i=0; ttk;
}
if{k==24)
{
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getch{); k=0; clrscr{);

i

fclose (fp);

§5. CAC HAM NHAP XUAT THEO KIEU VAN BAN
Cac ham trong muc nay chi nén dong theo kiéu viin bin.
5.1 Ham fprintf: ghi div liéu theo khudn dang
+ Dang ham:
int fprintf(FILE *{p,const char *dk....);
+ Dbi
fp 1a con tro tép,
dk chira dia chi cua chudi diéu khién.
-1a danh sich cac déi ma gia tri cua chiing cin ghi 1én tép.
Chudi diéu khién va danh sich déi co cung y nghia nhu trong ham printf,
+ Céng dung: Gi4 tri cic déi duge ghi 1én tép fp theo khudn dung xac
dinh trong chuoi dicu khién dk. NCu thanh céng, ham tra vé mdt gia tri
nguyén bing s6 byte ghi 1én tép. Khi ¢¢ 161 ham cho EQF. T1am lam viée
giong nhu printf.

+ Vi du: Xét chuong trinh;

tinclude <stdio.h>

main{)
{
FILE *f;
inlL i;

= fopen{"texl", "wt ") ;
fprintf{f,"Cac dong"};
for{i=1;i<=2;++1i)
fprintf{f, "\nhong%2d", i);
fclose(f);
H
Chuong trinh trén s tgo ra tép vin ban text gdm 3 dong vo1 ndi dung
nhu sau:
Cac dong
Dong | Dong 2



5.2. Ham scanf: Doc di liéu tir tép theo khudn dang

Dang ham:

int fscanf(FILE *tp, const char *dk, ...};
+ Doi:
tp 14 con tro tép,
dk chira dia chi ciia chudi di¢u khién,
... 1a danh séach cac dbi chia két qua doc duoce tir tép.

Chudi didu khién va danh séch ddi ¢ ciing ¥ nghia nhu trong ham scanf.

+ Cong dung: Doc dir li¢u tir t€p fp, bién déi theo khudn dang (dic ta)
trong dk va luu két qua vao cac doi. Ham lam vige gidng nhu scanf. Ham tra
vé mit gid tri bang so trudng duge doc.

+ Vi du 1: Gia sir ¢6 tép kidu van ban "da_giac.sl" chira thong tin vé
mot da gide. Tép gom n+1 ddng véi ndi dung sau:

Dong 1: n (sb dinh)
Dong 2: x1 yl (toa d6 dinh 1)
Dong 3: x2 y2 (toa d6 dinh 2)
Dong n+1: Xn yn (toa dd dinh n)

Chuong trinh sau s& doc sé dinh v toa d6 céc dinh tir tép "da_giac.sl"
#include <stdio.h>
main()
{
FILE *f; int i1,n;
floal x[50],y[50];
f=fopen{"da giac.sl™, "rt"};
fscanf(f, "%d",&n);
for{i=1;i<=n;++1)
fscanf (I, "%$t%£", &x[i], &y[i1);
fclase{f);
}

+ Vi du 2: Gia str ¢6 m6t ddy s6 nguyén ghi trén t¢p "sl.s". Gitra hai )
nguyén ¢6 it nhat mét khoang tréng hay cac ddu xudng dong. Yéu cau doc
va in ra man hinh day sb noi trén.

Ta phan biét hai truedng hop:

1. Sau chir 6 cudi cung 1a m3 26 hay cudti tép.
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2. Sau chir s6 cudi clng ¢6 it nhat mot khoang trong hay cac diu xudng

dong.

Dudi day la hai chuong trinh (g véi hai truong hop néu trén.
£ g

/* Doc ddy sé theo trudng hop 1 */
finclude <stdio.h>
main{)
{
FILE *f; int c;
f=fopen({"sl.sl™,"r");
while{(!feof{f))
{
fscanf {f, "%d", &kc):
printf {"\n%d",c);
}
fclose{f);
getch{};
}
/* Poc diy sb theo trudng hop 2 */
#include <stdio.h>
mainf{)
{
FILE *f; int c;
f=fopen("sl.sl","r");
while (1)
{
fscanf{f, "%d", &) ;
if{feof(f}) break;
printf{"\n%d",c);
}
fclose{f);
getch();
]

5.3. Ham fputs: ghi mot chudi ky e 1én 1ép.
+ Dang ham:
int fputs(const char *s, FILE *fp);
+ D

s 1a con tré tré t6i dia chi diu ciia mot chudi ky ty ké1 thic bing diu "0

fp ta con tro 1ép.

I
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+ Céng dung: Ghi chudi s 1¢én tép {p (dau "0' khdng ghi 1én ép). Khi
thanh cdng, ham tra vé& ky ti cudi cung duoc ghi lén tép. Khi ¢o 18i ham
cho EOF,

+ Vi dy: Chuong trinh sau s& nhdp cac dong ky wr 1t ban phim va ghi
[én t&p "dong_ vbh".

/* ghi cac dong van bdan 1&n tép */
linclude <stdio.-h>

#include <conio.h>

mainf)
{
int i=0;
char d[256];
FITE *§;

I' fopen{"decng vb™, "w™);
clrscri();
while(l)
{
+1-1;
printf ("\nDong %d (Bam Enter \
ket thuec): ™, 1i);
gets (d};
if(d[0]=="\0")
break;
1 F{i>1)
fputc {10, £}
fputs{d, f):
}
fclose(£f);
}
5.4. Ham fgets: doc mot day ky tur tir tép.
+ Dang ham:
char *fgets{char *s, int n, FILE *{p);
+ Dii:
s 13 con trd (kiéu char)tré toi mot ving nhé da 16n dé chia chudi
ky twe doc tir tép.
n 1a s nguyén xdic dinh do dai cyc dai cta diy ean doc.
fp 1a con tro 1¢p.
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+ Cong dung: Poc mdt diy ky tr tir tép fp chira vao ving nha s,
Viée doc két thic khi:
- Hode di doc n-1 ky tur.
- Hodc gap dau xudng dong (Cap ma 13 10). Khi d6 ma 10 duoc dua
vao xau két qua.
- Hoge két thuce 8p.
X4u két qua s& duge bd sung thém diu hidu két thae chudi 10",
Khi thanh ¢dng, ham tra dia chi ving nhan két qua. Khi ¢6 181 hodce gip
cudi tép, ham cho gia tri NULL.
+ Vi duy: Chuong trinh sau s¢€ doc cac dong ky tu trén t¢p "dong_vb" (xem
5.3} vd in ra man hinh.
/* Phoc cac dong ky tu
trén t3o wvin ban */
#include <stdio.h>
#include <conic.h>
main}
{
int i=0;
char d|256];
FILE *f;
f=fopen{"deng vb"™,"r");
clrscr();
while{!feof{f))
{
++1;
fgets({d, 256, 1f};
printf ("Dong %d: %s",i,d);
}
fclose{f);
getch();

§6. TEP VAN BAN VA CAC THIET Bl CHUAN

C6 thé ding cac ham nhdp xudt van ban (theo kiéu van ban) trén céc
thiét bi chudn. C d3 dinh nghia cac tép tin va con trd 1&p tng véi cic thiét b
chudn nhur sau:



| Tép | Contré | Thiét b
in stdin Thiét bi vao chuan (ban phim)
out stdout Thiét bi ra chudn (man hinh)
err stderr Thiét bi 181 chufin (man hinh)
prn stdprn Thidt bi in chudn (may in) ll

Khi chuwong trinh C bit diu lam viée thi cée tép nay duge tr ddng mo,
vi vay ¢6 thé dung cac con tré néu trén dé nhap xuat trén cac thiét bi chuin.
Dudi day 14 mot chuong trinh minh hoa:
/* Chuong trinh minh hoa cach diing cac con
t.ro Lép bin chudn */
#include "stdio.h"
¥include "conio.h"
main{}
{
char ht[25];
float diem;
int ns;
printf {"\nHo ten: "};
fgets (ht, 25, stdin) ;
print{{"\ndiem va ns: "};
fscanf (stdin, "%£f%d", &diem, &ns);
fputs(ht, stderer);

fprinL{{stdout,"Piem %f ns %d",diem,ns};

§7. CAC HAM NHAP XUAT THEO KIEU NH| PHAN
Cdc ham trong muc ndy chi nén dimg theo kidu nhi phan.
7.1. Ham putw: ghi mdt sb nguyén.
+ Dang ham:
int putw(int n. FILE *{p);
+ Dbi:
n la gia tri nguyén,
fp 14 con tré ép.
+ Céng dung: Ghi gia tri n 1én ép fp dudi dang 2 byte. Néu thanh
cong. ham tra v¢ s6 nguyén dugce ghi, Khi ¢¢ 161 ham tra v¢ EOF.
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7.2. Ham getw: doc mét sé nguyén.

+ Dang him:
int getw(FILE *fp},

+ Dbi:

fp 1a con o ¢p.

+ Céng dung: Doc mot s6 nguyén (2 byte) tir tép fp. Néu thanh
cbng, ham tra v¢ s6 nguyén doc dugc. Khi ¢é 161 hodc gap cudi tép, ham

tra vé EQF.

+ Vi dy: Chuong trinh sau minh hoa cach ding cdc ham putw va getw.,

Dau tién ghi mot

day s0 nguyén I&n tép "so_ng", sau d6 dyc cdc sd nguyén

tur tép nay va in ra man hinh.

/* Chuong trinh ghi, doc sb& nguyén

minh hoa cach ding cdc ham: pulw vd getw */

finclude "stdio.h"

finclude "conio.h"

mainil

{

}
7.3. Ham fwrite

FLULE *f;
int i;

/* Ghi cac s nguyén */
f=fopen{"so_ng", "wb") ;
foc (1i=1000; i<=1010;++1i}
pultwii, £};
fclose(f);

/* Doc cac sb nguyén */
clrscri();
f=fopen("so_ng™,"rb");
while({i=getw(f}) !«FCQF}
printf {"\n%d",i);

fclose{f);

Ghi cdc mau tin 1én tép.

+ Dang ham:

int fwvrite(void *ptr, int size, int n, FILE *fp);

+ Dbi:

ptr la con trd trd td1 vang nhé chta dit li¢u can ghi,

T2
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size a kich thudce cua mau tin theo byte,
n 12 56 mau tin cdn ghi,
fp 1a con tro 1ép.
+ Cong dung: Ghi n mau tin kich thudc size byte tir ving nhé ptr 1én
tép fp. Ham tra vé mot Z1a tri bﬁng s& mau tin thue sy ¢hi duoe.
7.4. Ham fread: doc cac miu tin tir t3p.
+ Dang ham:
int fread(void *ptr, int size, int n, FILE *{p);
+ Péi:
ptr t& con trd trod 101 ving nhé chira div Héu doc duge.
size 1a kich thudc ciia mau tin theo byte,
n 13 &6 miu tin ¢in doc,
fp la con tro tép.
+ Cong dung: Poc n mau tin kich thude size byte tir tép {p chira vao
vung nhé ptr. Ham tra vé mét gi tri biing s6 mau tin thue su doc duoc.
Ciac vi du minh hoa fwrite, fread.
Céc ham fread, fwrite thuong dung dé doc ghi cac ddi tirong ¢o6 cling do
16n nhu cdu tric, sb thue.... . Duéi diy la 3 vi du minh hoa.
Vi dy 1: Chuong trinh dudi ddy thuc hién viée sao t&p bing ciac ham
fread va fwrite.
/* SAO TEP dung fread, {writc */
#include "stdic.h™
main{)
{
int n;
char t1[14),42[14},c[1000];
FILE *f1,*£2;
printf (*\n TFP NGUON: ");
getts(L1);
printf ("\n TEP DICI: "};
gqets {(t2);
fl=fopen{tl,"rb"};
if (f1==NULL)
{
printf{"\n TEF %s khong ton tai"™,tl);
getchi};
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exit{1l);
'
fZ2=fopen(t2, "wb™);
while { {(n=frecad{(c,1,1000,£1))>0 )
fwrite({c,1,n,t2});
feclose (1) ;
fclose(£2);
| :
Vi dy 2: Chuong trinh dudi day minh hoa cach ding cac ham fread va
fwrite dé ghi doc mét ddy n phin it (nguyén. thue, cdu tric).
/* Dung frcad va fwrite d& ghi doc mét diy n phdn tia */
finclude "stdio.h™
Ilinclude “conlo.h™

typedef struct

{
char ht[2%);
int ns;

} hs;

/* Khai bac va khoi ddu mang csu tric ds */
hs ds[b0]=—{
{"", 01,
{"Pham Thu Huong",1976},
{"Nguyen Viet Dung", 1978},
{"Thanh 'l'am™, 1674}

main{)
{
FLLE *Ip;
float x50} int a[(50);
int t;
/* Gan gia tri cho ali] va x[i] */
for({i=1;i<=10;++1i)
alil]=100*i;
for{i==1;i<=5;+11i)
x1i1=1.0/1;
/* Ghi maéng a, x va ds tu
phdn t c6 chi s6 1 */
fp:-fopen{"mang.s1", "wh™);

fwritef{ail,sizcof{int},10,fp);
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fwrite(x+l,sizeof(fleat), s, fp):
fwrite(ds+l,sizeof (hs), 3, fp);
fcloscl(fp);
/* Boc tir tép va dua ra mang ti
phin to chi s& 11 */
fp=fopen{"mang.sl", "rb");
fread(at+ll, sizecof (int), 10, fp):
fread{x+11, sizeof (fleoat),5, fp):
fread{ds+11, sizeof (hs), 3, fp);
felose (fp);
/* In */
lor{i=11;i<=20;++1)
printf ("\n%ad”, ali]);
for{i=11;i<=15;++1}
print£("\n%f", x[i]};
forti=11; i<=13; ++i)
printf{"\n%s %d", ds[i].ht,ds[i].ns);
}
Vi du 3: Chuong trinh dudi dday minh hoa cdch dung cdc ham fread va
fwrite dé ghi doc cac cdu tric (chua bidt 16 sb lugng 1a bao nhiéu)
/* doc/ghi céu tric bing fread fwrite */
tinclude "stdio.h”
tinclude "conio.h™
Lypedef struct
{
char hu[25];
int ns;
} hs;
mainf{)}
{
FILE Yfp;
hs h;
/* Nhap sb& liéu tir bdn phim rdi ghi 1én tép */
Fp=fopen("hs.s1™, "wb"};
while{l)
{
printf({"\nHo ten (BAm Enter ké&t thdc): "};
gelts (h.oht);
if (h.ht[0]=="\0")
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break;

printf{"\nNam sinh ");

scanf ("¥d%*c™, &h.ns) ;

fwrite{&h,sizeof (hs}, 1, fp);

}
fclose (fp};
/* Doc dit Liéu tU té&p va in ra man hinh */

fp=fopen{"hs.sl"™, "rb"):
while{ fread(&h,sizeof (hs),1, fp)>0}
printf {"\n%s %d",h.ht,h.ns);
fclose {fp):

§8. NHAP XUAT NGAU NHIEN

M3i tép khi dang md c6 mat con trd chi vi (File position locator) dung
dé xac dinh vi tri doc ghi trén t&p. Khi ma tép tin dé doc hay ghi, con tré chi
vi ludn ludn & dau tép tin (byte 0). Nhung néu tp duge mo theo mode "a"
thi con tré chi vi & cubi tép dé ghi thém dix liéu vao tp nay. Viée nhdp xudt
dir lidu duoe bit ddu tir vi tri hién tai ¢cna con trd chi vi va sau khi hoan
thanh thi con tré nay dich chuyén mot s byte chinh bing sb byte da doc hay
ghi. Nhur vily viée nhdp xudt duoc tién hianh twin tr theo chidu tr diu dén
cudi tép tin.

Trong muc nay s& néi cach di chuyén con tré chi vi dén vi trf mong
mudn, nhd d6 ta co thé nhap xudt tai bt ky chd nao trén t¢p tin. Cach lam
nay goi 1a nhdp xuft ngdu nhién (Random Access 1/0) rét tién loi cho viée
sira chira, b sung dit lidu truc tiép trén tép.

8.1. Ham rewind: chuyén con 1ro chi vi vé dau tép.

+ Dang ham:

void rewind(FILE *{p);
+ Péi:
fp 14 con tro tép.

+ Cong dung: Chuyén con tro chi vi cia tép Ip vé ddu tép. Khi dé viée
nhdp xudt trén tép fp duoc thue hién tir diu 1&p.

8.2. Ham fseek: di chuyén con tr6 chi vi dén vi tri mong muédn.

+ Dang ham:

int fseck(FILE *fp, long sb, int xp);



+ D6
{p la con trod 1&p.
sb 1a 56 byte can di chuyén,
xp cho biét vi tri xudt phat ma viéc dich chuyén duge bit dau
tir ddy. xp ¢6 thé nhén cac gia tri sau:
xp = SEEK_SET hay 0: Xudt phat tir ddu 1ép.
xp = SEEK_CUR hay 1: Xuat phat tir vi tri hi¢n tai cla
con tré chi vi.
xp = SEEK_END hay 2: Xuit phat tir cudi tép.

+ Cong dung: Ham di chuyén con tré chi vi cia tép fp tir vi tri xac dinh
bai xp qua mdt sé byte bang gid trj tuyét dbi cua sb. Chiéu di chuyén 13 vé
cudi tép néu sb duong, trai lai s& di chuyén vé phia diu 3p.

Khi thanh cong ham tra vé& gid i 0. Khi ¢6 18i ham tra v& gid i khac
khong.

+ Chu y: Khong nén ding fseek trén kiéu viin ban, vi sy chuyén dbi ky
tr s& lam cho viée dinh vi thi¢u chinh xac.

8.3. Ham ftell: cho biét vi tri hién tai cta con trod chi vi.

+ Dang ham:

long flell(FILE *{p);
+ Dbi:
tp la con tré tp.

+ Céng dung: Khi thanh cong ham cho biét vi tri hién tai cua con tro
chi vi (byte tha mﬁy trén tép {p). S6 thir tr cua byte duge tinh tir 0. Khi ¢6
161 ham tra vé -11..

+ Minh hoa: Cac vi du sau s€ giadi thich thém cach lam viée cla ham
tseek va fiell.

Gia st tép fp ¢6 3 ky tw lan lugt 14 A, B va C.

1. Sau ciu 1énh

fseck(ip,0,SEEK_END),
thi con trd chi vi & cudi tép va fiell(fp) = 3.
2. Sau cau lénh

fseek{fp,-1,SEEK _ENDY;
thi con tro chi vi dat tai C va flell(fp) = 2.

R
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3. Sau ¢du 1énh

fseek(fp,0,SEEK SET);

thi con tro chi vi dat tai A va ftell{fp) = 0.

Hai vi du minh hoa

+ Vi du 1: Chuong trinh dudi day dung cac ham fseek va fiell dé xac
dinh dé dai cua t8p bét ky.

/* Dung fseek, ftell xac dinh do dai tep tin */

ffinclude "stdio.h"

#include "conio.h™

main{}

{

FILE *fp;
long n;
char tepl(l4d];
clrseri);
printf ("\nTen tcp: "); gets{tep):;
fp=fopen(tep, "rb"};
if {fp==NULL}
{
prinlf{"\nTen %5 khong ten tai ", tep);
exit(l);
}
fseek{{p,0,SEEK END};
n=ttell {fp):
fclose (fp);
printf {("\nDc dai cua tep %s la $%1ld byte",tcp,n);

}

+ Vi du 2: Chuong trinh dudi diy ding cac ham fseek, ftell, frcad va
fwrite dé td chie mdt hé quan trj dir liéu véi 4 chite nang: tao mdi, bé sung.
sua chira va xem dir lidu.

/*

Ding cac mode wbh, ab, rb, rtb va cac ham f
write, fread, fseek, ftell dé& & chic co sa di lidéu
>/
#include "conio.h”
finclude "stdio.h"
void taomoi (void};

void bosung{void);



void suachua({void);

void xem(void):

typedef structl

{
char ht[25];
int bl;
float nc;

} person;

long size = sizcof(persocn):

main{}

{

int sg;
while (1)
{
clrscr();
printf("\nl.Tao moi™};
printf ("\n2.Bo sung");
printf {("\n3.Sua chua™);
printf{"\n4.Xem du lieu™);
printf {"\n5.Ket thuc");
sg=getch{};
if{sg=="1")
tacmei () ;
clse if (s5gq=='2")
besung{};
else if (sg=='3")
suachua () ;

else if (sg=='4")

xem();
else
{
clrscri);
exit{l);
}
}

}

void taomoi{void)

{

person cb;



}

FILE *fp;
int n=0;
fp=fopen("dscb.s1", "wb")};
while(1l)}
{
clrscri);
printf ("\nNguoi thu %d\n\n",n+1l});
printf("\nHo ten (Bam Fnter ket thuc): ");
gets{cb.ht);
if{cb.ht[0]==0)} break;
printf ("\nBac luong: ");
scanf ({"%4d", &cbh.bl);
printf{~\nNgay cong: ");
scanf {"%f%*c", &cb.nc};
+in;
fwrite(&cb,size, 1, fp);
}
fclosae {fp):

void bosung{void)

{

person chb;
FI1LE *fp;
leng ng;

fp-fopen("dscb.s1l", "ab");

/* Xac dinh n = so ban ghi */
fseek(fp, 0, SEEK ERD};

n=ftell (fp)/size;

while{l}

{

clrscr(};

printf ("\nNguoi thu %ld\n\n",n+l};
printf{"\nlo ten (Bam Enter ket thuc): "):
gets{cb.ht};

if{cb.ht[{]==0) break;

printf ("\nBac luong: ");

scanf ("%d"”, &cb.bl}:

printf{"\nNgay cong: ");

scanf ("%f%*c",&cbh.nc};
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++1;
fwrite{&cb,size, 1, fp);
}
fclese(ip);
}
void suachua{void)
{
person cb;
FILE *fp; long i,n;
if{ (fp=fopen("dscb.s1™,"r+b"))==NULL)
{
printf ("\nChua co du lieu"™);
return;
}
/* ¥Xac dinh n = so ban ghi */
{seek (fp, 0, SEEK_END);
n=ftell (fp}/size;
while (1)
{
clrscri{);
printf{"\nSua nguoi thu (n<=%1d)",n});
scanf ("$1lds*c", &1);
1F{1>08&1<=n}
{
fseek(fp, {i-1)*size, SEEK ST} ;
fread{&cb,size, 1, fp};
printf{"\nSc lieu hien tai:"};
printf{”\nilo ten: %s",cb.hl};
printf ("\nBac luong: %d4d",cb.bl};
printf{"\nNgay cong: %0.2f",cb.nc);
printf{"\n\nSua la:™};
prinll ("\nlo ten {Ram Enter \
ket thuec): ");
gets(cbh_ht);
if{cb.ht[0]1==0) break;
printf {"\nBac luong: ");
scanf ("%$d", &cb.bl};
printf {"\nNgay cong: ")};

scanf({"%$f%*c", &cb.nc);



printf {("\nCo Chi sua ? — C/K™);

r

if{toupper(qetch{))r:'C‘)

{
fseek{fp,m, SEEK SET);
twritel&cb,sizc, 1, fp);
}
}
}
fclose{{p}:
H
void xem{void)
{

pcrson cb;
FILE *fp;
int i1=0;
if{ (fp=fopen("dscb.sl“,“rb“) ==NUT.L}
{
printf{™\nChua co du lieu™}:;
return;
t
clrscr();
while{ freadi&cb,size, 1, fp}>0 )
{
b+
printf {"\n\nNgquoi %d"™,i);
printf ("\nllo ten: gs",cbhb. ht};
printf{”\nBac luong: 3d”,cb.bl};
printf {"\nNgay cong: 30.2f",¢cb.nc);
}
fclose{fp}:;
gctech(};

§9. TAO TEP, DONG MO TEP VA KIEM TRA LOI
9.1. Ham creat: Xay dung tép moi.
+ Dang ham:

int creat(const char *{name, int amode);
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+ Poi:
Db6i thir nhét 1a tén 8p,
P61 thir hai 12 thude tinh tép. Cac gia tri thuong dung cia amode
(dinh nghia trong sys/stat.h):
S_IREAD Tép chi doc. Sau nay khong thé xo4,stra,bd sung.
S_IWRITE Tép dé ghi. Sau ndy c6 thé xod. stra, bé sung.

+ Cong dung: Xdy dung (¢p mdi ¢d 18n cho boi ddi thtr nhit va ¢o thudc

tinh cho boi amode. Trong trudng hop tép da tdn tai:
- Néu tép dé ghi. thi no bi xo4,
- Néu 1ép chi doe. thi bj 15i.

Khi ¢é 161, ham tra vé -1,

Khi thanh ¢éng, ham tra vé s6 hi¢u 1¢p (handle). $6 hiéu nay co thé
ding trong ham write dé ghi théng tin 1én tép (ngay ca khi amode =
S_IREAD). Kiéu ghi dwoc xdc dinh béi bién _fimode (dinh nghia trong
tentlh va stdlib.h). Gid tri mic dinh cGa _fmode 18 O TEXT (kiéu vin ban).
Mubn ghi theo kiéu nhi phan thi ta cin xac dinh lai _tmodc (trude khi dung
ham creat) bing cdu t¢nh: _fmode = O BINARY;

+ Vi du vé creat: Chuong trinh sau dung creat dé tao 1&p méi va ghi
Ién d6 5 s nguyén. "T¢p ¢0 thude tinh chi doc nén né duge bao vE¢. Sau nay
néu mudn sira, ghi bd sung hay xo4 ta ¢in thay ddi thude tinh cta nd bang
ham chmod hay _chmod.

finclude <lo.h>
finclude <fcntl.h>
finclude <sys/stat.h>
int a[5]={10,2,10,4,5};
main{}
{
int [d;
/* Tao té&p mbi sl.sl d& ghi theo
kidu nhi phan */
_fmede = O BINARY;
fd=creat ("sl.s1",S IREAD);
/* Ghi 5 sb nguyé&n 1&én tép */
write(fd,a,10};
closc(fd}; /* bong tép */



9.2. Ham _creat: Xay dung tép mdi.
+ Dang ham:
int _creat{const char *fname, int attrib);
+ Dbi:
D4 thir nhit 1a tén t&p,
Péi thr hai 1a thudc tinh tép. Céac gia tri thudng ding cia attrib
(dinh nghia trong dos.h):
FA_RDONLY Tép chi doc, khdng thé xod hoic sira chia.
FA ARCH Tép dé ghi.
FA_HIDDEN Tép 4n, khdng hién trong 1énh DIR cua DOS.

Chu y: Gié tri ctia attrib ¢6 thé 13 mot t6 hop (c6 nghia) cua cdc gid tri

trén, vi du néu
attrib = FA_HIDDEN | FA_ ARCH

thi thude tinh tép la: dn va co thé ghi.

+ Cong dung:

Xay dung t&p m6i ¢6 tén cho bai dbi thir nhit va 6 thude tinh cho boi
attrib. Trong trudmg hop tép da ton tai:

-Néu tép dé ghi. thi nd bi x04,
- Néu tép chi doc, thi bj 13i.

Khi ¢4 18i, ham tra vé -1.

Khi thanh céng, ham tra v& sé hidu tép (handle). $& hidu hay co thé
ding trong ham write dé ghi théng tin 16n tép (ngay ca khi attrib =
FA RDONLY). Kiéu ghi tudn ludn 13 nhi phén.

+ Vi du v _creat: Chuong trinh sau ding _creat dé tao 1ép moi va ghi
1én d6 5 s6 nguyén. Tép o thude tinh d¢ ghi nén sau nay c¢d thé sira, ghi bo
sung hay xoa.

tinclude <io.h>
#include <dos.h>
int af{5|={10,2,10,4,5};
main{}
{
inl fd;
/* Taoc tép modi sl.sl d& ghi
theo kidu nhi phan */
fd= creat("sl.sl", A ARCH);
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/* Ghi 5 sb nguyén lén tép */
write{fd,a,10};
close(fd)y; /* Dong tép */
}
9.3. Ham open
Mo t¢p dd ¢o hode xdy dung tép moi dé doc ghi
+ Dang ham:
int open(const char *fmhame, int access, 1, unsigned amodce]);
+ Doi:
- Didi thir nhit fname xdc dinh tén tép cdn mo,
- Déi tha hai access xde dinh quyén va kicu truy nhip, nd ¢6 thé nhin
tr cac gia tri sau (dinh nghia trong fentlh)

Gia tri Y nghia

O RDONLY Poc

O WRONLY “Ghi

O RDWR | Poc/ghi T

O _APPEND Ghi bd sung |

O_TRUNC " | Xod 1&p néu n6 n tai

(gilr ngyén thude tinh)

O TEXT Kiéu nhip xuei vin ban
TQS_B[NRE;“ o Kiéu nhip xuit nhi phin
_(_)___Ci{_IAl" Néu t¢p chua cd thi nd dugce tao.

(Khi d6 cdn dua thém doi thi ba).

Cha y 1: D4 thir hai access ¢6 thé 14 mdt 16 hop co nghia bit ky cua
cde gia tri néu trén (dang phép | ), vidu
O WRONLY:O TRUNC|O BINARY
Cha ¥ 2: Néu trong déi access khong md ta rd O TUEXT hay
O BINARY thi kiéu truy nhip dugc xdc dinh theo gld tr1 cua bidn
“tmode (xem ham creat)
- D& thar ba amode (xem ham creat) ding dé xdc dinh thude tich cia 1&p
maoi duge tao, nd thudong nhin hai gia tri sau:
S _IREAD Tép chi doc. khéng thé xo4 hoiic sira chira.
S IWRITL Tép ¢b thé ghi.
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+ Cong dung:

l. Khoéng c6 O CREAT: Mo mdt tép di tén tai dé truy nhép theo cach
xac dinh bai access. Lai xéay ra khi:

- Tép khong ton tai.
- M dé ghi mét (ép chi doc.
2. C6 O_CREAT: Néu tép chua ¢6 thi né duoc tao. L1 xdy ra khi:
- Mo dé ghi mét t&p chi doc.

+ Gii tri ham:

Khi thanh céng ham tra vé sé hiéu ép, né s¢ dung trong ciac ham d¢
truy nhap té1 1ép. Khi ¢é 16i ham cho gia trj -1.

+ Vi du vé open:

Cau Iénh:

fd=open("sl.sI".00 WRONLY|O _BINARY|O TRUNC;O CREAT,

S ITWRITE),

s¢ ,mér 13p si.sl dé ghi theo kiéu nhi phin. Néu tép da ton tai thi no bi
xoa. Néu 1ép chua ¢é thi nd duge xay dung.,

Ciu I¢nh:

td=open("sLsl",0 RDONLY|O BINARY):

s& ma tép da ton tai sl.sl & doe theo kidu nhi phan.

9.4. Ham _open: M¢ tép da tn tai dé doc ghi.

+ Dang ham:

int open(const char *fhame, int oflag):

+ Doi:

- D& thir nhiit fname xdc dinh tén tép cAn mé,

- Déi thi hai oflags xac dinh quyén va kiéu truy nhip. no ¢o v nghia
nhu doi access trong ham open, ngoal trir 2 diém sau: kicu mic dinh la
0O _BINARY (chtr khong phai O TEXT) va phuwong an O_CREAT khang
€0 tac dung tao tép mai.

+ Cong dung: Mo mot ¢p da 16n tai dé truy nhdp theo cach xdc dinh
hot oflags. 1.61 xay ra khi:

- Tép khong tdn tai,
- Mé dé ghi mot 1@p chi doc.

+ Gia tri ham:

Khi thanh ¢dng ham tra vé sd hidu tép, no st dung trong cac hiam dé
truy nhap t&i tép. Khi ¢6 16i ham cho gid tr -1.
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+ Vi du v open:
Ciéu I¢énh:
fd=_open("sl.sI".0_WRONLY|O TRUNC);
s& m& va xod 18p sl.sl (da tdn tai) dé ghi lai tir dau (theo kidu nhi phin).
Ciu I¢énh:
fd=_ open("sl.s!".O RDONLY):
s€ mo tep da t6n tai sl.sl dé doc theo kidu nhi phén.
9.5. Cac ham close va close: dong tép.
+ Dang ham:
int close(int {d);
it close(int {d);
+ D
{d 12 55 hidu t&p nhin duwoe trong ¢dc ham creat, _creat open va _open.
+ Cong dung: 1Dong €p ¢6 s6 hiéu fd. $b hidu d duoc gial phong va
1o ¢6 thé ding cho tép khac.
Khi thanh ¢8ng ham tra vé sé 0. Khi ¢6 18i ham cho -1.
9.6. Ham chmod: thay d6i thudc tinh tép.
+ Dang him:
int chmod(const char *fname, int amode);
+ Ddi:
D61 fname xac dinh én tép can doi thudc tinh,
D& aodme cho thude tin moi cia tép. Cac gid tri cia amode & ddy
giong nhu amode trong ham creat;
S IREAD Tép chi doc,
S WRITE Tép dé ghi.
+ Céng dyng: D41 thuge tinh 18p fhame theo amode.
I1am cho gia tri 0 néu thanh cong va -1 néu ¢6 15i.
9.7. Ham chmod: Nhin hay déi thude tinh ép theo kidu DOS.
+ Dang ham:
int _chmed(const char *fhame, int func [,int attrib]);
+ Doi:
D41 mame xac dinh ¢én tép cin nhan hay déi thude tinh.
Néu fune = 0, ham cho biét thude tinh cta tép. va khéng cin ding déi
thir ba.
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Néu fune = 1, thay doi thudce tinh, dimg dbi attrib dé xdc dinh thudc
tinh méi. Cace gid tri cta attrib & ddy giong nhu attrib trong  creat:
I'A_RDONLY Tép chi doc,
FA_ARCH Tép dé ghi.
FA_HIDDEN Tép an.
+ Cong dung: Cho biét thude tinh cta tép fname (func=0) hoic ddi
thude tinh tép theo attrib (func=1).
Ham cho gia tri 0 néu thanh céng va -1 néu ¢o 16i.
9.8. Ham perror: thdng bio 131 hé théng.
(Ham nay da trinh bay trong §3.7)
+ Dang ham:
f#finclude <stdio.h>
vold perror{const char *s);
+ Pbi:
s 14 con tré trd t61 mot chudi ky tu,

+ Cong dung: Ham in chudi s va thdng bdo 151

§10. CAC HAM wirte, read VA Iseek
P¢ nhdp xudt dir lidu trén t&p, hé théng cdp 1 cung cip 3 ham: write.
read va Iseck, ching lam viée giéng nhw ¢ac ham [write, fread va fscek, Cac
ham ndy nén dung véi kiéu nhap xudt nhi phan.
10.1. Ham write: ghi mdt ddy cac byte 1én tép.
+ Dang ham:
unsigned write(int fd, void *ptr, unsigned n);
+ Pbi:
fd 1a sb hiGu 1ép,
ptr Ia con tro tro toi ving nhé chia div liéu,
n 1a sé byte.
+ Cong dung: Ghi n byte tir ving nhd ptr 1én tép ¢ s6 hicu fd. Khi
thanh ¢6ng ham tra vé mét sé bing sb byte ghi duoc.
Khi ¢6 161 ham trd vé -1.
+ Nhén xét: Khi gié tri tra v& ciia ham khéde n 1a ¢6 151,
10.2. Ham read: doc mot ddy céc byte tir tép.
+ Dang him:

unsigned read(int {d, void *ptr, unsigned n);



+ Db
fd 13 sé hiéu ¢p,
ptr ia con tro tro t&1 vang nhd nhan div 1idu doc duoc,
i la sb byte.
+ Cong dung:
Poc n byte tir tép ¢6 sb hidu fd chira vao vung nhé ptr. Khi thanh
cong ham tra vé mot sd bing sé byte doc duoe. Khi ¢o 181 ham tra vé -1,
+ Nhin xét:

,.

Khi gap cudi tép thi gia tri tra v& ctia ham ¢6 thé nho hon n.
10.3. Ham Iseek: di chuyén con tro chi vi.
+ Dang ham:
long Iseek{int fd, long sb, int xp);
+ bdi:
fd 1a s6 hiéu tép,
sb 1a 6 byte cin di chuyén,
Xp cho biét \_fi i xudt phat ma viée dich chuyén duoc bit diu i
day. xp ¢o thé nhan cac gid i sau:
xp = SEEK_SET hay 0: Xuft phat tr dau tép.
xp = SEEK_CUR hay 1: Xuét phat tir vi tri hién tai ctia con 16 chi vi.
xp = SEEK_END hay 2: Xuét phat tir cudi tép.

+ Céng dung:

!hm di chuyén con tré chi vi ctia tép fp tir vi tri mc dmh bm Xp qua
mdt s6 byle bang gid tri tuyét d01 ctia sb. Chiéu di chuyén 1a vé cudi tép néu
sb duong, trai lai s¢ di chuyén v& phia dau tép.

Khi thanh céng ham tra vé mdt gia tri kidu long bfmg vi tri mdn cta
con tré chi vi (s6 thir twr cia byte ma con trd chi vi tré tai). Khi ¢6 161
ham tra vé -1L.

+ Chi y:

Khéng nén ding Iseek trén kicu vin ban, vi sy chuyén déi ky tu s& lam
cho vide dinh vi thiéu chinh xéc.

+ Vi du:

Dé xdc dinh d6 dai cua 1¢p co s hitu {d ta ¢d thé dung ham lseck
nhu sau:

fong do_dai;
do_dai = Iseek{[d.,0,2),



§11. MOT SO CHUONG TRINH DUNG HAM CAP 1

Vi du 1: Chuong trinh sao 1ép.

/*

S5ao Tép

bDung cac ham _creat open read write theo kidu nhi phan

*/

tinclude "dos.h™

finclude "io.h"

ftinclude "fentl.h"

finclude "stdio.h"

mainf{)

{

int n;

char t1[14],02714],c{1000];
int fdl, fd2;

printf("\n Tép nqudn: ");:
gets{Ll);

print{{"\n Tép dich: "};
gets(L2);

fdl=_open(tl,0 RDONLY) ;
if{fdi==-1)

{
printf ("\n Tép %s khéng tdn tai™,tl);
exit (1};
}
fd2 - creat (17, ¥A ARCH) ;
if({fd2=--1)
{
printf["\n Loi tao tep %s ",12);
exit {1);
H

/* Thyc hi@n sao tép */
while { (n-rcad{fdl,c,1000})} > 0)
write{fd?,c,n);
close(fdl);

close{fd2);



Vi dy 2: Chuong trinh thay dbi thuée tinh tép.
/* D&i thudc tinh, dung ham _chmod */
finclude <stdioc.h>
#include <conio.h>
#include <ic.h>
finclude <fentl._h>»
main ()}
{
char tep[l41]:
int x,attrib;
printf {"\nTep: ")
gets({tep);
printf ("\nChon thudc tinh: 0-P& ghi 1\
—Chi doc (Cong thém 2 thanh &n) ");
x=getche(}) - '0';
P {x==0)
attrib=FA ARCII;
clse
attrib=FA RDONLY;
if {(x>=2)
attribzattriblFA_HID[JEN;
if{ chmod({tep,l,attrib)==-1)
perror {"\nL&i:");
else
printf({"\nDad thay déi thudc tinh");
}
Vi du 3: Xiy dung h¢ qudn tri dir liéu nhu vi du 2 muc §8. Dung cac
ham creat open write read Iseck (kiéu nhj phin).
/* Dung cac ham cidp 1: creat open write, read, lscck
dé td chic co sd di 1lidu */
finclude “conio.h"
finclude "stdio.h"
#include "sys/stat.h"
#include "fentl.h"



#include "io.h"
void taomoi {void);
void bosung{void};
vold suachua (void};
void xem{void);
typedef struct

{
char ht|2%];
int bl;
Yfloal nc;

} person;

long size = sizcof(person);
main{(}
{
int =sg:
whilc (1)
{

clrscri);
printf {"\nl.Tao mci");
printf{"\n2.Bc sung™)}:
printf ("\n3.Sua chua"™);
printf ("\nd.Xem du lieu"};
printf{"\n5.Kct thuc"};
sg=getchi});
if(sg=="1")

taomoi () ;
clse

if (sg=='2') bosung{);

else
if (sg=='3"} suachua () ;
else

if (sg=="'4') xem{}:;
elsc
{

clrscr{}; exit{1);
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void taomoi (void)

{

}

persoen cby
int fd, n-{;
_tmode O BINARY;
fd -crecat ("dscb.s1", S IWRITE) ;
i1 (fd==-1}
{
perror{"\nLoi tao tep dscb.sl");
exit{1i);
}
whilo (1}
{
clrscr();

prinl.{{"\nNguoi thu 3d\n\n",n+l};

printf ("\nlio ten (Bam kBnter kel thuc):

gqets{cb.ht);
if{cb.ht[0)==0)

break;
printi {"\nBac luong: "};
scanf ("3d"™, &cbh.bl};
printf ("\nNgay cong: "};
scanf {"$f%*c", &cb.nc);
tin;
write (fd, &cb,size);

H

closce{{d);

void bosung{void)

{

pcrson cb;

int fd; long n;

fd-open{"dscb.s1",0 BTNARY|O WRONLY|O APPEND

|0 CREAT, S TWRTTE);

iE(fd- —1)

{
perror ("\nlLol Lao Lep dscbhb.sl™);
axtilL({1);

");



/* Xac dinh n = s0 ban ghi */
n=1secck({fd, 0, 2) /size;
while (1)
{

clrscr () ;

printf{"\nNguoi thu %ld\n\n",n+l);

printf{"\nllo ten (Bam knter ket thuc):

gets{cbhb.ht);
if{cb_ht[0}-~0)
break;
printf ("\nBac luong: ");
scanf ("$d", &cb.bl):
printf {"\nNgay cong: ");
scanf{"%f%*c"”, &cb.nc) ;
t+n;
write(fd, &cb, size);
}
close (fd);
}
void suachua{void}
{
person cb;
int fd; long i1,n;

fd=open ("dscb.s1"”,0 BINARY|O RDWR];

if{ fd==-1)
{
printf{"\nChua co du lieu™);
relurn;
}

/* Xac dinh n = so ban ghi */
n=lseek(fd,0,2)/size;
while(l)
{
clrscr();
printf {"\nSua nguoi thu {(n<=%1d}",n);
scanf {"%$1ld%*c", &i};
1E{i>08&i<=n}
{
lseek(fd, {i-1)*size,SEEK SET);

")



void

read (fd, &chy, size);
printf{"\nSo lieu hien tai:"™);
printf {"\nllo ten: %s",cb.ht);
printf("\nBac luong: %d”,cb.bl);
printf ("\nNgay cong: %0.2f",cb.nc);
printf {"\n\nSua la:");
printf("\nllo tcn (Bam Enter kot thuea):
gets{cb._ht});
if{cbhb.ht[0])==0) break;
printf ("\nBac luong: "};
scanf ("#%d", &cb.bl};
printf ("\nNgay cong: ");
scant ("% f%*c", &cb.nc);
printf{"\nCo Ghi sua ? - C/K");
il {toupper{getch{))}=="C"}
{
lseek(fd,m,SEEK_SET};

write(fd, &cb, size);

}
close(fd)};

xem{void)

person ch;
int fd, i=0;
fd=open(”dscb.sl“,O_BINARYIO“RDONLY};
if({ fd==-1)
{
prinLf("\nChua co du liecu"};
return;
}
clrscri{);
while( read(fd, &cb, size)>0 }
{
++1i;
printf {("\n\nNguoi %d",1i);
printf ("\nlHo ten: %s™,cb.ht);

")



printf ("\nBac luong: %d",cb.bl);
printf ("\nNgay cong: %0.2f",cb.nc);
}
close(fd);
getch()

BAI TAP CHUONG 10

Bai 1. Lép chuong trinh xem va sira ndi dung cia mdt tép bat Ky
(tén t€p nhdp vao tir ban phim). Chuong trinh cho higén 1én man hinh ting
trang 200 ky tw cUa 1ép. M&i ky tu s& hién ma ASCI va dang k¥ tu néu
¢é. Co thé dung cée phim miii tén dé di chuyén dén mi cin sia. Bim
Enter dé xem/sira trang tiép theo. Bdm ESC dé két thic chuong trinh.

Bai 2. Cho biét thong tin ¢b dinh vé luong chia mbi can bo trong don
vi X gdm:

- Ho tén
- 86 thir w
- Bac luong

Sé thir tir duge danh s6 lién tiép tr 1,2,...

Yéu ciu:

a) Xay dung mot ép (goi 12 tép LUONG) dé luu trit thong tin b dinh
vé luong ctia don vi X.

b) Sir dung tép LUONG dé tinh luong cho mét ngudi khi biét sb thir tu
va sb ngdy cbng cta ngudi d6. Hai sb liéu nay nhdp vao tir ban phim, Luong
tinh theo ¢dng thirc:

luong = (bic luwong * ngay ¢6ng)/26

Bai 3. Sao chép cac dit li¢u cha tép LUONG (trong bai 2) sang mdt 1ép
mai {goi 1a tép L_MOI) theo thir tu giam din cda béc luong, in ndi dung t¢p
1. MOI ra man hinh,

Bai 4. Lip chuong trinh thue hién cac viée sau:

+ Xdy dung tép MA_TRAN va ghi 1én d6 cdc phan tir ctia hai ma tréin
vudng clng cip A va B.

+ Dung 1€p MA_TRAN & tinh ma trin tich C = A*B, sau d6 ghi b6
sung ma tran C 1én tép MA_TRAN.

+ Doc cac ma trdn A, B va C tr tép MA TRAN vao bd nhg rdi in
ching ra man hinh.
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Bai 5. Xét mang ciu tric

struct

{
char ht[25]; /* ho tén */
char gql30]; /* qué quin */
int tuoi;

} person([100]};

M&i phan tir cia mang cdu triic person chira thong tin vé mdt ngudi.
Hay lap chuong trinh thue hién cac yéu cau sau:
+ Vao sé lidu cita n ngudi va ghi 1én 18p NHAN _SU
+ Doc thong tin tr t¢p NHAN_SU va chira vao mang person
+ Ghi danh sach nhéan vién tr mang person vao t¢p NS_MOI theo thir
1y ting cua tudi.

b
=
P2



¢ wore 11 LUU TRU DU LIEU VA TO CHUC
BO NHO CHUONG TRINH

§1. BO NHO' CHUONG TRINH

Bo nhé chuong trinh duge chia lam 4 phi’m la (theo thir tu tir dia chi
thdp dén dia chi cao):
+ Vung ma 1énh (chira ma 1énh va hing).
+ Ving cdp phat tinh (chira cac d6i tuong ngoai va tinh).
+ Vung cip phat dong (heap).
+ Ving ngin xép (chira cac ddi tugng cuc bo).

Hai ving du ¢6 do 1on ¢ dinh trong sudt thoi gian chuong trinh
lam viéc.

Ving cip phat dong luu trir céc déi tuong (bién, cdu truc, mang,...)
duoc cip phat bing ham malloc. Vi vy mdi khi thue hién ham nay, thi
vung heap no ra. Nguoc lai khi thuc hién ham free (dé giai phong mot ving
nhd trén heap), thi khong gian sir dung trén heap bi thu lai.

Ving ngin xép dung dé lwu trit cac dbi tuong cuc bd. Mbi khi chuong
trinh thuc hién mot khdi 1énh hodc mot ham, thi céc déi tugng khai bao
trong khéi hodac ham do dugc luu trit trén ngin xép va ngan xép phinh ra.
Khi chuong trinh ra khoi mot ham hay mot khdi 1énh, thi cac dbi tuong cuc
bo cua ham hay khdi do bi 1dy ra khoi ngan xép, va ngin xép bi thu nho lai.

Nhu vay do 16n sir dung cua ving heap va ngén x¢p ludn thay doi trong
thoi gian chuong trinh lam viée.



Hinh v& duéi ddy minh hoa 16 chirc bd nhd ciia chuong trinh:

+ Cac ving ma 1énh va cap phat tinh c¢6 dé 16n ¢ dinh,

+ Gilta ngin xép va heap la mét ving tu do. Ca n‘gdn xép va hat.p déu
¢6 quyén diing ving tu do nay khi can thiét. Vi du khi cén luu trit 3 bidn cuc
b6 (kiéu int), thi ngin xép s& duge mor rong 6 byte (1ay tir ving tr do). Khi
gjm phéng 3 bién néi trén thi ngan xép tra lai 6 byte cho vung tu do. Ngan
x¢ép bi thu nhé lai, con viing ty do thi rong ra. Cach phat trién va thu nho
vung hacp ciing tuong e nhu vay.

Bia chi cao

Ving ngan xép, phat trién xudng

Vung nhé tw do con chua duge ding

Vung heap phat trién 1én

Vimng cép phat tinh

Ving mi 1énh

Dia chi thip

§2. T’ KHOA auto
Tir khod auto ¢6 dit truge mét khai bao bién bén trong ham dé chi 16
tinh cuc by cua céc dbi tugng duoge khai bao. Vi cac bién khai bdo trong
mdt ham duong nhién 1a cuc bd, nén tir khoa nay 1a khong cén thiét va rét
it dugce dung.
Vidu:
finclude <stdio.h>
main{)
{
auto int i=10;
printf ("\n i- $d™,i};

§3. BIEN NGOAI VA T(F KHOA extern

3.1. Bién cuc bo

Bién khai bao bén trong mdt him hofdc mot khéi 1a bién cuc bd. No
duge luu trir trong ngin xép khi chwong trinh xét dén ham hoic khdi chia
nd. Pham vi sit dung cua bién cuc bé 1a bén trong ham hoic khdi ma né khai
bao. Khi chua duge khai dau thi gia tri cla bién cuc bo la chira xac dinh.
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3.2.Bién ngoai

Bién khai bao bén ngoai cac ham goi 14 bién ngoai hay bién toan bd. N6
c6 mdt dia chi ¢b dinh (tai ving c¢dp phat tinh) trong sudt thoi glan chuong
trinh lam viée. Khi chua duge khoi du thi gid tri cia toan bo bﬁng khong.
Pham vi st dung cta bién ngoai la tir vi tri khai bao cua né cho dén cudi &p
tin chuong trinh. N6 ciing ¢ thé str dung cho céc tép khac (khi chuong trinh
¢dm nhiéu 18p) nho khai bdo extern viét trén cac tép nay.

Vi du sau minh hoa pham vi sir dung cua bién ngoadi dbi vei chuong
trinh trén mot tép tin. Pham vi sir dung ciia bién ngoai dd 13 trong cac ham
in_1 vain_2, vi vdy chuong trinh lam viéc {61, Néu s dung truc liép dd
trong ham main() thi churong trinh s& béo 16i.

#include <stdio.h>

void in_1{void);

void in_ 2 (veoid};

main{(}

{

in 1(}; in_2(};
}
doublc dd=89.55;

void in_1{void)

{
printf{"\ndd= %0.2f",dd):
}
void in_ 2Z2{void)
{
printf{"\n2*dd= %0.2f{",2*dd);
}

3.3. Tir khoa extern

Tir khoa extern st dung khi mgt chuong trinh viét trén nhiéu 1¢p va cac
tép nay dugc dich doc 1ap sau dé mai licn két voi nhau dé tao thanh tép
chuong trinh kha thi (dudi exc). C6 hai cach lam nhu viy. Cich thir nhat 1a
ding menu Project trong moi trudng phat trién két hop cia TURBO C. Cich
thir hai 1a ditng chuong trinh TCC.EXE tr DOS.

Ta minh hoa vin dé néu trén qua vi du sau. Gia st chuong trinh dugc
viét trén hai tép 1a tepl.c va tep2.c. Trén tepl.c ta khai bao bién 10an bd
b chung (kiéu int) vi ta mudn st dung né trong tep2.c. Lam sao dé dich va
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lién k&t hai t¢p noi trén thanh mot chuong trinh kha thi. Ta thu dwa ra vai
phuong an va xem chiing lam viéc ra sao.

Phuong sn 1: Dich ddng thoi bing cich dang #include. Cach thoce
lam nhu sau:

+ Thém vao ddu tép tep2.¢c dong 1énh:

#include "tepl.c”

+ Dich tep2.c theo cich théng thudng (vi du ding chire ning Make Exe
File ctia menu Compile).

Ddy la cich don gian ma ta thudng ding. Pang tiée 1a theo céch nay thi
cac t€p tepl.c va tep2.¢ dugce dich mdt cach déng thoi nhu thé dich mot tép
ngubn ghép 2 tép nay vdi nhau. Cach lam nay ngoai ton théi gian phai dich
lai ca hai t¢p ngudn, con ¢6 nhuoc diém rit co ban la khéong thé dich duoe
néu tepl.c va tep2.¢ ¢6 kich thude lén. Trong thue € ching 16 da oidp nhidu
trudng hop nhu vy,

Phuong dn 2: Dich de 13p. Déu tién ta dich tepl.c dé tao ra t¢p dich
tepl.obj. Diéu nay s& dién ra thuan lgi. Tiép d6 ta dich tep2.c dé 1o wep.obj.
Chuong trinh dich s& bao 16i vi trong tép nay ¢é st dung bién b chung nhung
lai chira khai bao. Néu ta bd sung vao tep2.¢ khai bao:

int b_chung;

thi vi¢e dich chét lot va ta nhan duge hai md dun chuong trinh: tepl.obj
va tep2.obj.

Budc tiép theo 1a lién két hai mé dun trén dé tao thanh chuong trinh kha
thi. Bude ndy khdng 6n, vi chuong trinh dich s¢ gdp hai bién b_chung va no
s¢ bao 13

Linker IError: b_chung defined in module tepl.c
1s duplicated in module tep2.c

bay chinh Ia lic can dung tir khod extern. B¢ tep2.¢ ¢6 thé str dung bién
b_chung da khai bao & tepl.c (khai bio ngoai) ta chi cin thém vio lep2.c
mot khai bao bién b_chung nhu di lam & tepl.c nhung thém vao ti khod
extern nhu sau:

extern int b_chung;

Khai bdo extern nai trén bdo cho chirong trinh dich biét bién b_chung
da duoc dinh nghia ¢ dau do, do dé khéng cin cfip phét bd nhé cho nd mét
Iin nira. Viée dich tep2.c sang t&p tep2.obj s& tién trién 181, Ngoai ra khi lién
két cac md dun tepl.obj va tep2.obj s& mic 181 khai bdo hai l4n bién
b _chung va nhu viy moi viée déu én thoa.
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Dudi day 1a mdt vi du don gian vé cach ding extern.
Chuzong trinh cta ta gbm hai ép voi ndi dung sau:
/* tép bl.c */
int a[51={1,2,3,8,5};
float =x=10.5;
int imax{int x,int y)
{

return {(xX>y?x:y};
}
Tép nay chira:
+ Mang ngoai a di ¢6 gia tri khoi dau.
+ Bién ngoai x = 10.5,

+ Ham imax ¢ho max cda hai sé nguyén.

Tép thir hai (b2.¢) s& dung céc bién. mang va ham cua tép tho nhét. ndi

dung cua né nhu sau:
/* Tép b2.c */
#include <stdioc.h>
cxtern int imax{int x,int y);
aexlern int al[5]:
void in_ x{void};
void in xx{void):
main{}
{
int i,max; max= af[0]:
for{i=1;i<5;++1i}
max=imax{max,a[i]);
printf ("\nmax= ¥d",max);
in x();

in xx():

{
extern float x;
}
printf ("\nx= %0._2f",x);
}
void in_ x(void)
{
printf{"\nx= %0.2f",x};

}
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void in_xx(void)
{
print f{"\n2*x= $0.2F",2%x};
}
3.4. Vi tri khai b&o va pham vi st dung cua bién extern
+ Vi tri khai bio extern:
- C6 thé ngoai cac ham.
- C6 thé bén trong mot ham hodc mét khdi 1énh.

+ Pham vi sit dung ciia bién extern: DU khai bdo & dau thi pham vi sur
dung cua bién extern (trén t¢p chira khai bdo nay) duoc tinh tir vi tri khai
bao LhO dén cubi tép. RS rang dy la didu khac thuong so voi nhung gi di
noi ve pham vi sir dung ctia mdt bién.

Vin dung nguyén ly ndy cho t¢p b2.c ta nhan thiy:

+ Mang a cé thé sir dung trén toan tép b2.c.

t Bién x co thé xuht hién (st dung truc tlcp) trong cac ham in_x.in xx

va phin ham main phia dudi khdi chira khai bdo extern bién x. Néu trén
khéi nay ta diing bién x thi chuong trinh dich s& bao 181,

§4. T KHOA static

4.1, Céng dung
Tt khod static ding dé khai bae cdc bién tinh trong (cuc bd) vi cae bién

tinh ngoai (toan bd). Vi du:

ffinclude "stdio.h"

staltic int size; /* Bién tinh ngoai */

static flecat aa[100]; /* Mang tinh ngoai */

vold dem{void}

{
int static dd=1; /* Hién tinh Lrong */

}
4.2. Bién tinh trong
+ B nhd.
Bién tinh trong duoce luu triy trong ving cdp phat tinh. no t4n tai

trong sudt thoi gian chuong trinh lam viée. V& diém nay no gibng nhu
bién ngoai.
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+ Gia tri khoi déu.

Bién tinh trong dwoe khoi diu mét lan khi dich theo gid tr1 ghi trong
khai bao dang:

static int so_thu tu=1;

Néu khdng cho gid tri khoi diu thi gid tri khéi diu miace dinh cua bién tinh
trong bang khong. V& diém nay bién tinh trong cling gidng nhur bién ngoai.

+ Pham vi sir dung ctia bién tinh trong chi 0idi han bén trong ham ma
no6 khai bao. Tuy nhién gia tri ca nd vin dugce gitr khi ra khoi ham va eia tri
nay cd thé sir dung mdi khi ham duoc thue hién trer lai.

+ Vi du: Ta lap ham danh sé trang. Ham ¢6 hal cdu 1énh: in ra sé
hiéu trang hién tai va tdng $& hicu trang 1én mot don vi dé chuan bi cho
Iin in sau. Trong ngit canh nay, hay hon ca la ding mét bién tinh ¢ biéu
thi s& hiéu trang.

Chuong trinh ¢6 thé viét nhur sau:
tinclude "stdio.h”

void danh so trang(void);

void danh so trang{void)

{
int so _hieu trang = 1;
printf ("\n Trang: %d",
so_hicu trang); so_hicu trang 1+#;
}
main()
{
int i;
for(i=0;i<10;++i) danh so trang{};:
}

4.3, Bién tinh ngoai
+ B nhé. Bién tinh ngoai duoe luu trit trong ving cip phat tinh, no t6n
tai trong sudt thoi gian chwong trinh lam vige. V& diém nay no pidng nhu
bién ngodi va bién tinh trong.
+ Gia tri khoi diu. Bién tinh ngoai duge khéi ddu mét lan khi dich
theo gia tri ghi trong khai bao dang;:
static int so_thu_tu=1;

Néu khdng cho gia tri khot dau thi gia tri khoi dau miic dinh caa bién

3~

tinh ngodi bing khdong. V& diém nay bién tinh neoai ciing gidng nhu bidn
ngodi va bién tinh trong.

309



+ Pham vi sit dung cia bién tinh ngoai dwge tinh tr khi khai bao cho
dén cudi tép chuong trinh. Pham vi sir dung ctia né khéng thé mo rong
sang cdc 1&ép khac-bang khai bao extern nhu déi véi bién ngoai. Tham chi
ta ¢6 thé diing cic bién triing tén voi bién tinh ngoai trén cac tép khac
nhu vi du dudi ddy. Ta cling nhan thdy ring khi chuong trinh viét trén
maot tép thi bién ngoai va bién tinh ngoai co tac dung nhu nhau.

+ Vi dy: Ta tach chuong trinh trong 4.2 thanh 2 tép la tl.c va 2.c. T¢p
tl.c ¢ ndi dung sau:

/* T8p tl.c */

tinclude "stdio.h"
static int so_hieu trang = 1;
void danh so trang{veoid};
void danh so trang{void)
{
printf {"\nTrang: %d",
so_hieu trang); so_hicu trang+t+;
}

Ham danh_so_trang dung bién tinh ngodi so_hicu_trang dé ting sd hidu
trang 1én mét don vi sau mdi lan in.

N&i dung tép t2.¢ nhu sau:

int so_hieu trang;
mainf(}
{

for{so_hieu trang=0;

danh_soytrang(); getch{};
}
Trong tép ndy ta cd y ding bién ngoai so_hieu_trang tring 1n véi bién
tinh ngodi cua tl.c, nhung bd dich van phan biét duge d6 1a hai bién khac
nhau va chuong trinh vin hoat dong tét.

§5. T’ KHOA register
Tir khoa register ¢ thé ding dé khai bao cac bién cuc bd va cac dbi
kiéu int hodc char theo mau:
register int 1,);
register char ch;

Céc bién register duge luu trix trong cic thanh ghi SI hodc DI néu ¢
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thé. Khi cac thanh ghi nay ban thi cac bién register duge hau triy vao ngin
xép nhu cdc bién cuc b thong thudng.

Bién register thuong duge su dung Tam bién diéu khién dé tang toc dé
thure hién cua cac vong lap. Vi du trong ham tinh xn ta dua vao ddi register n
nhu sau:

double pow{double x, register inlL nj

{
doublice s5=1.0;
for{; n; ——n}
3 ¥= x;
return s;
}

Chu ¥: Ta c6 thé khai bao nhiéu bién register nhung khong qua 2 trong
ching duge luu trir trong céc thanh ghi. Chuong trinh dudi ddy khai bao dén
4 bién register, nd van hoat dong binh thudng.

#include "stdio.h™
malin()
{ register int i, ).k, t; 1-0;
for{i 1;i< 5;++1)
for{j=1;3<=5;++j}
for(k=1; k<=bh;rtk} t+4;
printf("\ni= %d j= %d k= %d Tong= %d",i,1,k,t);

§6. TU KHOA const

6.1. Cong dung

Tir khod const ¢o hai tac dung:

+ Diing dé khai bao va khoi diu gid ti cho cde bién trong va bién ngodi
ma sau nay pia tri cia no6 khong cho phép thay déi béi cac lénh trong
chuong trinh. Ta goi chung 12 cac ddi turgng hang.

+ Dung d¢ khai bao cic dbi con 1ré ma trong thin him ta khong dugce
phép lam thay doi gid tri cde di trong duoc trd 1¢i boi cace dbi nay.

Cac diéu ndi trén duge minh hoa qua hai vi du sau.

Vi du 1. Kht bién dich chuang trinh:

finclude "stdio.h"

maini)



const Iint s=10;
s++; /* Bai, khéng duogc
thay d&i bién const s */
printf("\ns= %d",s};
}
ta nhdn dugc thong bao 16 sau:
cannot modify a const object in fungtion main
Vi du 2. Khi bién dich ham:
void tang stt(const int *sti}
{
*stt - *stt + 1; /* Sai */
}
ta nhén dugc théng béo 15i:
cannot modify a const object in function tang_stt

6.2. Cach dung

1. Ttr khod const thudng diing dé 1ao ra cic hang cé kidu st dung trong
chuong trinh,

2. C6 thé dung tir khoa const trong cac ham dé khai bdo cac ddi mang
ma gid tri cua no khéng bj thay dbi trong than ham. Vi du xct ham tinh tich
cua 2 ma triin vuéng a va b cfip n. Dé a va b khong bi thay déi trong than
ham ta ¢én khai bao ching 1a cac dbi mang const nhu sau:

void nhan mt{const int al20]1[20], const inl b[20][20],

int c[20]120], int n)

{
int i,7,k;
for{i=1;i< n;t4i)
for{j=1;j<-n;+t+J)

{
cli}[3]-0;
for(k=1; k< n;+4k)
clil [J] += atill(k)}*b(k]ljl:
}

§7. TU KHOA volatile
Khi khai

volatile int t_time;

()
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dung dé bao cho Turbo C biét gid tri cua bién nguyén t_time c6 thé bi thay
d6i theo mot cach ndo d6 khong duge md ta 15 trong chuong trinh, chang
han t_time ¢d thé thay d6i boi cac ngdt cua DOS hay ROM BIOS. Bién
volatile thudmg 14 cic bién toan by dimg trong cac thu tuc ngat. Trong
chuong 15 ¢6 dwra ra cic vi du vé viée sur dung kiéu bién nay.

BAI TAP CHUYONG 11

Bai 1. Trinh bay phwong 4n té chiic chuong trinh trén nhidu t¢p bang
cach dung tir khod extern.

Bai 2. Néu cach dung céc dbi twong dir lidu sau: ngoat. tinh ngodi va
tinh trong.

Bii 3. Khi nao thi dung khai béo tinh dbi voi ham.

Bai 4. Khi ndo thi dung khai béo const cho dét ctia ham.
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@voveT2  GAC CHi THI TIEN XU'LY

§1. CHIi THI #define PON GIAN

Chi thi #define cho phép tao ra cac macro thay thé don gian va cac
macro thay the theo doi (nhu thé cac ham). Trong muc nay ban dén macro
don gian.

1.1. Cach viét. Chi thi:
#define tén_day ky tu

co tac dung thay thé tén bing day_ky tu dimg sau né. Thong thudng vin
ban thay thé 1a phan con lai cua dong. Mot dinh nghia dai ¢6 thé duoc tiép
tuc ¢ dong sau bﬁng cach dat dau \ vao cudi dong trude. Pham vi cua tén
duoc dinh nghia boi #define 1a tir lic n6 dugc dinh nghia cho t¢i cudi tép
gbe. C6 thé dinh nghia lai mdt tén (da dinh nghia & trén) va tir thoi diém nay
tro di nd ¢6 y nghia méi. Trude khi dinh nghia lai mét tén, ta cin giai phong
no6 bang chi thi:
#undef tén

Néu thiéu thu tuc giai phong trude khi dinh nghia lai, chung ta sé nhan
duogc 101 canh bao (warning) khi dich chuong trinh. Mot tén da dinh nghia
¢6 thé sur dung trong céc dinh nghia sau do.

Mot diéu can cha y 1a: Phép thé khong thuc hién cho cac hing chudi ky tw
(dugc bao bai hai ddu nhay kép). Chfmg han néu ALPHA 1a mot tén da duoc
dinh nghia (boi #define), thi s& khong c6 viéc thay thé nao trong cau 1énh:

printf("\n ALPHA ");



D¢ minh hoa cac didu ndi trén. ta xét chuong trinh:
finclude "stdio.h"
fidefine in printf
fdefine N 100
main(})
{
inL M = 200;
in{"\nN-%d M=%d",N,M};
#define M 300
in{("\nN=%d M=%d",N,M);
#undef M
fdefine M (N + 400)
in{"\nN=%d M=%d",N,M};
}

Trong sudt chuong trinh trén:

+ in ludn ludn duoc thay bing print{

+ N (& ngoai cdc diu nhdy kép) ludn Judn dugce thay bing 100 Con M
thi duwge xUr Iy khac nhau. Trong 1énh in thd nhit, M duge xem 1a bién
nguyén ¢6 gia tri 100. Trong 1énh in thir hai, M duoc thay bing 300. con
trong 1énh in thir ba. n6 duge thay bing biéu thirc (N + 400). Ciing c¢in chu
¥ 12 khdng c6 vige thay thé ddi véi cae N va M trong cde diu nhay kép.

Chuong trinh trén sau khi dich va chay cho 3 dong két qua sau:

N=100 M=200
N=100 M=300
N=100 M=3500

C6 thé dung #detine dé dinh nghia mot en ham (nhw ham printl trong
vi du trén), mdt bidu thire, mot doan thr(mg trinh bang mot tén. Bing LdLh
do chuong trinh HELIOH duge viét ngm gon va d& hidu hon. Dé trinh xdy ra
nhimg sai sot dang tide, ching ta ¢in thue hién nhitng liu v sau khi dung
#define dé dinh nghfa cdc chudi dai.

Cha y 1.1, Khi dinh nghia mdt biéu thirc ta nén dit néd trong cac diu
ngodc tron. Chang han néu viét:

ftdefine length 3 + 5
thi dinh nghia nay lam viéc t6t cho céc cau ténh don gian nhu:
size = length;

nhung lai hong trong ¢iu 1énh:



double_size = 2*lenpth;

Néu dat biéu thie 3 + 5§ trong cdc ddu ngodc tron, tace 1a néu dung

dinh nghta:
#define length (3 + 5)
thi ta ¢6 thé dung length & bét ky chd nao cling van ding.

Chu y 1.2, Khi dinh nghia mét doan chuong trinh gém nhiéu cau 1énh.
ta nén viét dudi dang khdi 1énh. Hay noi cach khac: Dat doan chuong trinh
trong cac dau { va

Vi du néu dinh nghia:

fidcfine KT § printf("nKet thue"y; exit(1); }
rdi sau do dung KT dé kidm tra gid trj cha bién x theo mau:

i (x> MAX_VALUE)KT
thi chuong trinh chi két thic khi gid tri cta x vuot ra ngoal pham vi cho
phép. Tuy nhién néu bé cac diu { va ) trong dinh nghia teén thi cdu Iénh if
sé& tr¢r thanh:

1f (x> MAX VALUE) printf("nKet thuc™); exit(1);

v do do chuong trinh s¢ ludn ludn két thie ngay ca khi eid tri cua bién x
trong khoang cho phép.

Mot tac dung nira clia #define 12 ¢6 thé dua vao C cde phong céch vidt
m&i. Chang han ta ¢6 thé dinh nghia cdc tir khoa va cac ham chuan bang céc
én méi theo nghia tiéng Viét Bang cach do ta ¢6 thé Viét Nam ho4 ngon
ngit C va dé dang phd bién C cho ngudi chua biét tiéng Anh. Nhitng nguoi
véu thich PASCAL c¢6 thé dua vao céc dinh nghia;

#deline { begin
#dcfine } end

ro1 sau dé ding begin va end dé t6 chire khéi 1énh.

§2. CHi THI #define CO POI
C6 thé ding #define dé djnh nghia cdc macro ¢6 ddi tuong tu nhu cac
hiim. Khi do vin ban thay thé s¢ phu thude vao cdch goi 16i macro. Chang
han ta co thé dinh nghia mét macro d¢ tinh max cua hai 2id tri nhu sau:
Adefine max(A,B) (A>(B)?(A)(B)
Khi dé dong:

X = max(p+q.rts;
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dugc thay bfmg cdu I1¢énh;
X = (ptq)>(r+s)?(p+q):(rts):

Dong:

y = max(x*y. l+y+x).
duge thay bing cu lénh:
F= (XY Py )2 (x*y):(1+y+x);

Nhu vay nher cdc macro ¢ dbi ta 6 thé xdy dung duge cic ham don
gian dé str dung trong chuong trinh. Di ctia macro khong tmg véi mét kidu
(dir lidu) nhét dinh, vi vay macro max(A,B) dinh nghia & trén cé thé ding
cho ca gia tri nguyén cling nhu thue,

Khi dung macro ¢6 déi can quan triét hai cha ¥ sau,

Chd y 2.1. Gifra tén macro (tén ham) va diu ngodc md khong duge dat
cac khoang tr(;mg‘ Chﬁng han dinh nghia sau la hop 1&:

#define max( A, B) (A)>(B)2(A):(13)

Nhung dinh nghia duai day la sai:

#define max (A,B)} (A)>(BY(A)(B)
vi cd khoang tréng gitta ddu ( va tén macro max.

Chi y 2.2. Khi viét biéu thirc thay thé, cac dbi hinh thirc (nhir A va B
trong vi dy trén) ¢in duoc bao quanh bdi cdc diu ngodc don. Dé minh hoa
di¢u ndy, ta thir bo cac dau ngodc don trong dinh nghia macro tich(a.b) (tich
cua a va b) va khao sat hi¢u qua cua chuong trinh sau:

kFinclude "stdio.h”
fdefine tich{a,b} a*b
main ()}
{
int x=10;
int y=20,z2-5;
printf{"\nTich= %d",tich({x+y,z));
}

Khi bién dich chuong trinh nay, trinh bién dich s& thay

tich(x+y,z)
bang:
xty*z

Nhu viy ta s¢ khong nhén duge tich (x+y)*z nhu ta mong mudn.
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§3. CHi THI BAO HAM TEP #include
L.énh #include chi thi cho bd tién xwr ly nhin ndi dung cua ép khac v
dat chen vao tép chuong trinh ngudn dang xét.
Cach viét. Chi thi nay ¢6 thé viét theo cac cach sau:
Ciach 1,
#include <|duong danltén tép>

Cich 2.
#include "[duong_dan]tén_tép"

Cac vi du vé cich viét.

Vidu 3.1: (cach 1. ¢6 ¢a duong dan)
#include <a:tvicac _ham.c>

Vi du 3.2: (cach 2, ¢6 ca dudmng din)
#include "a:‘tvicac_ham.c"

Vidu 3.3: (cach 1, khong cé dudng dan, chi cd tén tép)
#include <vao_sle>

Vi du 3.4: (cach 2, khong c6 dudmg din, chi ¢6 tén tép)
#include "vuo sl.c”

Tde dung. Trude khi dich, Chuong trinh dich s¢ tim tép theo tén va
dudng din ghi trong 1énh #include, Néu tim thdy thi ndi dung ctia t&p nay
duge goi ra va chén vao tép ngudn dang xét tai ding vi trf cia #include. Néu
khéng tim thdy, thi chuong trinh dich s& théng bao 13i:

Unable to open include file [dudng_dan]tén tép'

Cach thire lam vi¢e cia hai dang #include chi khdc nhau khi khong cé
thong tin vé duong dan. Khi d6 #include dang 1 s& tim tép trong thu muc
INCLUDE cua TURBO C. Con #include dang 2 thi trirde tién tim tép trong
thu muyc chi, néu khéng thay thi tiép tuc tim trong thu muc INCLUDLE. Nl
vy cac vi du 3.1 va 3.2 déu ¢6 tac dung nhu nhau 13 tim t¢p cac_ham.c
trong thu muc tv trén & A, Trong vi du 3.3 t&p vao_sl.c ¢hi duge tim trong
thu muc INCLUDE. Trong vi du 3.4 t&p vao_sl.c duoc lan luot tim trong
thu mue ¢ht va thie muc INCLUDE.

Cée #include 16ng nhau, C cho phép cac #include 1dng nhau. Diéu nay
duge giai thich nhu sau. Gia sir trong tép géc aaa (t&p dua ra dé dich) ¢o
chira chi thi

#include "bbb"
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Mt khac trong tép bbb lai chia chi thi
fiinciude "cee”
Khi do diéu gl s& xdy ra trude khi 1¢p aaa dugce dich?.
bau tién dong
ffinclude "cec”
trong t&p bbb duge thay bing ndi dung cua 1¢p cee. Ta nhdn duge tép bbb
mol. T¢p moi nay lai duge dit xen vao tép aaa tai vi tri cia dong énh
#include "bbb"

Nhur viiy trude khi dich. ca hai 1ép cee va bbb déu duoe ghép vio &p aaa.

Cich thae s dung. C6 the néu ra 3 ¢bng dung quan trong cua chi thi
#include.

Cong dung 1. Té chie chuong trinh trén nhitu tép

Mt chuong trinh 16n thudng gém nhidu ham. M&i ham do méot nhém
ngudn xay dung, nén cdc ham thudng duge chira trén cdc t8p khae nhau. Chi
thi #include cho phép phép cdc ham trén cdc 1ép khic nhau vio tép gbe dé
tao thainh mot chuong trinh hoan chinh. Chuong trinh ndy duge dich va thye
hi¢n theo cde quy tic nhu déi voi chuong trinh viét wén mét t¢p. Nhu vay
mic ddu trén thuc té chuong trinh duoc chtra trén nhidu tép khac nhau,
nhung nhe #include ta van ¢6 thé xem nhur chuong trinh viét trén mot 1ep.

Céng dung 2. T6 chire thu vién.

Irong qud trinh lam vi¢e chung ta thuong xdy dung duoc cac ham hitu
ich. Ta soan thao cac ham nay trén mdt hodc nhidu (&p. Chéng han ¢dc ham
vé ma trdn ta dua vao ép ma tranty, ciac ham ddé hoa dua vio 1¢p
do_hoa.tv, cdc ham vao sd lidu dua vao 1©@p vao sliv. Néu trong mot
chwrong trinh nao dé ta can dén cac ham vao sb licu va ma tran, thi ta chi ¢in
dwa vao dau chuong trinh nay cac chi thi:

#include "vao sl.tv"
#include "ma_tran.tv"

Cong dung 3. Str dung cic t&p ticu dé.

Trén cic t¢p ticu dé cia TURBO C chta khai bdo cde ham chudn.
dinh nghia cdc hing va cac kidu d licu. Khi mudn sor dung mot ham, mot
hing hay mot kidu dix liéu nao dé. ta phai ding chi thi #include d¢é két ndi
mét t¢p tiéu dé twong Umg. Chang han, néu trong chuong trinh ¢6 diung dén
cic ham vao ra v cdc ham toan hoe. thi & diu chuong trinh cdn dua vao
cac chi thi:
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f#include "stdio.h"
#include "math.h"
Két néi hai lan.
Gia su chuwong trinh cta ta cdn dén cac t&p module a va module b.
Trong ca hai t&p trén déu chira chi thy:
#iinclude "dels.h”
Nhu vy néu 1a dung céac chi thi:
#include "module_a"
#include "module_b"
thi tép defs.h duge két ndi hai 1an vao tép chuong trinh. Diéu nay ¢6 thé gay
ra 1i khi dich, vi s& ¢o nhimng déi trong duge khai bdo lai. D& trdanh 18i ta
ciin stir dung céc chi thi #if dé bo qua khéng dich cdc phién ban duge két ndi
tring lip. Diéu nay sé noi téi trong muc §6 dudi day.

§4. CAC CHi THI BIEN DICH CO PIEU KIEN #if

4.1. Chi thij #if dang 1
#if bidu thac hing
Poan chuong trinh
fendif

Tédc¢ dung cua chi thi nay nhw sau: Néu bidu thirc_hing 1a ding thi
TURBO C s& bién dich doan chuong trinh gitra #if va #endif, trdi lai doan
nay s¢ bl bo qua.

Biéu_thirc_hing la biéu thic ma cac todn hang trong do déu Ia cac
hing. Cac tén di duge dinh nghia boi #define ciing duoe xem la cdce hang.
4.2. Chi thi #if dang 2:

$if pbidu thuc hing
boan 1

telse
boan 2

#endif

Tac dung cua chi thi nay nhw sau:

Néu bidu_thie hing 12 dang thi TURBO C s& bién dich doan 1, i lai
s¢ bién dich doan 2

Vi du 4.1, Xét chuong trinh:

ftinclude "stdic.h"
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#define MAX 100
main{}
{
$if MAX > 200

printf ("\nBien dich voi MAX > 200");
fielse

printf{™\nBien dich voi MAX <= 200%);

#endif
}
Chuong trinh ndy dinh nghfa MAX bing 100. Nhu vay didu kicn
MAX > 200

la sai, vi vay cdu I¢énh printf thir hai dirge bién dich va sau khi chay. chuong
trinh dua ra thdng bao:
Bien dich voi MAX <= 200
Chi y 4.1. Cac doan chuong trinh trong #f lai co thé chira cdc chi thi
tién xir Iy. Nhu vay ching ta ¢o thé sur dung cac #if 16ng nhau nhu trong cac
vi du sau.
Vidy 4.2,
fdefine MAX 100
¥if MAX == 100
#undef MAX
fdefine MAX 200
#define MIN -200
fendif
Vidu 4.3,
$if MAX > 200
#if VERSION
int port = 198;
felse
int peort
fendif
#elsce

i

200

char buffer[100];
ffendif

4.3. #if dang 3

Chi thi #if dang 3 dung dé chon mdt trong nhiéu doan chuong trinh dé
dich, né duoc viét nhu saw:

fad
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$if bidu thac hing 1
boan 1

felif biéu thic hdng 2
Doan 2

el if biéu thic hing 3

boan 3

felif biéu thuc h3ng n
Doan n
{ felse
bBoan ntl |
$oendit
Vi du 4.4: Doan chuong trinh duéi ddy sir dung gia tri cua
ACTIVE _COUNTRY d¢ dinh nghfa ddu hiéu cla tién té.
idefine US ©
ftdefine ENGLAND 1
fdefine FRANCFE 2
Ydefine ACTIVE COUNTRY US

§if ACTIVE COUNTRY == US
char money|] = "dollar"
lelit ACTIVE COUNTRY == ENGLAND
char meoneyf] = "pound"
telse
char money[] = "franc®
fendif

§5. CAC CHIi TH] BIEN DJCH CO DIEU KIEN #ifdef VA #ifndef
Mét phuong phap bién dich ¢6 didu kién khac 13 sir dung chi thi #ifdef
va #ifndef, ching ¢6 nghia 1a: "Néu da dinh nghia" va "Néu chua duoc dinh
nghfa". Céc chi thi ndy ¢6 thé dung theo cde dang sau:
Dygng 5.1.
fifdef tén macro
Doan chuong Lrinh
tendi £
Dang 5.2.

$ifdef té&n macro

LFF)



Poan 1
felse

Doan 2
Yendif

Dang 5.3.

#ifndef tén macro
Poan chuong trinh
fendif

Dang 5.4,

fiindef tén macro
Beocan 1

felse
Boan 2

fendiF

Y nghia dang 5.1. Néu tén_macro di duoc dinh nghia (bd1 #define) thi
trinh bién dich C sé& dich doan chuong trinh nim gitra #ifdef va #endil, wrai
lai doan nay bi bo qua.

Y nghia dang 5.2. Néu tén_macro dd dugc dinh nghia (boi #define) thi
trinh bién dich C s& dich doan 1, tréi dich doan 2.

Y nghia dang 5.3. Néu tén_macro chua duge dinh nghia thi trinh bién
dich C s¢& dich doan chuong trinh nim gifra #ifndel va #endif, trai lai doan
nay bi bé qua,

Y nghia dang 5.4. Néu 1én_macro chua dugce dinh nghia thi trinh bién
dich C s& dich doan 1, trdi lai s& dich doan 2.

Cha y 5.1. Cdc doan chuwong trinh trong #ifdef va #ifndef cé thé chira
c¢ée chi thi tién xur 1y. Do d6 ching ta ¢6 thd sir dung cdc phuong 4an 1dng
nhau déi véi #ifdef va #ifndef nhu thé di lam déi vai #if,

Vidu 5.1. Xét chwong trinh:

#include "stdio.h"
#define TED 10
main{(}
{
$ifdef TED
printf ("\oTED"};
felse
print{ {("\nNO TED");
#endif

L
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#ifndef TOP
print £ ("\nNO TOP");
ndif
}

Do TED da duge dinh nghia nén cau 1énh printf thie nhit duoc dich. Do
TOP chua duge dinh nghia nén cau [énh printf cudi duoc dich. Nhu vily
chuong trinh sé in ra cac dong sau:

TED
NO TOP

Ta ¢d thé sur dung cac chi thi nay dé dich chuong trinh theo méot
trong hai ché dé: Ché do g rdi (in cdc két qua trung gian dé kiém tra) va
ché dd khéng g rdi (khi chuong trinh da lam viée tdt) theo so dd sau:

fdefine DEBUG
#ifdef DEREG

/* in k&t qua Lrung gian */
fendif

#ifdet DEBEG
/* in k&t qua trung gian */

lendiF

Khi khong muén g& 18i thi bo chi thi #define DEBUG hodc thay no
bang chi thi: #undef DEBUG.
Ngoai cach dinh nghia mét macro bing #define, con cho phép dinh
nghia macro tir dong Iénh khi dich chuong trinh & mic DOS bing trinh
TCC.

La chon
TCC -Dsymbol
s¢ xac dinh macro symbol (xem nhu no6 da dinh nghia).
[.ua chon:
TCC -Usymbol
s& khién symbol trér nén khong xdc dinh.



§6. TO CHUPC CAC TEP THU VIEN
Muc nay s€ ban dén céach td chire cac tép thu vién (nhu cac @p tdu dé
chudn cta C hoac cac tép thu vién riéng cua mdi ngudi) sao cho chang ¢o
thé duge két ndi nhidu 1an vao mot chuwong trinh ngudn ma khong gay 13i.
Mot tép nhu vay (gia sir tép defs.h) s& duge td chire nhw sau:
/* Chu tric toép defs.h */
#ifndef DEFS H_ f#define DEFS H
/* N6i dung thyc sy cOa tép defs.h */
ffendif
DE dang thiy rang mic di tép defs.h duoc chén vao tép ngudn tai nhiéu
¢hd, nhung né chi duge bién dich khi gip lan dau (loc d6 DEFS H con
chua duge xac dinh). Cac phién ban sau clia defs.h déu bi bo qua (vi
_DEFS H 42 duoc dinh nghia trong lan ddu gip tép defls.h).

§7.CHI THI #error

Chi thi #error s& dimng bién dich chuong trinh va in ra mot thong bao 161
Chi thi ndy 6 thé stt dung dé kiém tra tinh nhét quan cta cac hang. Vi du:
Fif (NAME TABLE > MAX TABLE) ||
(ID TABLE > MAX TABLE)
fterror MAX TABLE too small. Make it bigger and recomplle
#endif

BAI TAP CHUONG 12

Bai 1, Ham xdy dung boi #define khac ham thong thudng o nhimg
diém gi?

Bai 2. Dung #include c6 thé dich cac chuong trinh 1én viét eén nhidu
tép duoc khdng?

Bai 3. Néu cong dung cua cac chi thi bién dich ¢d dicu kién.
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PHU LUC 1

QuY TAG XUONG DONG VA SU DUNG
CAC KHOANG TRONG KHI VIET CHUONG TRINH

Mot cau hoi thuong dat ra khi viét chwong trinh Ia:
- Khi nao thi duoe phép xudng dong?
- Khi nao thi hai ki tir phai viét lién nhau, khi nio ¢o quyén dat diu cach
gitta chung?.
(Théng_ han dong;:
Yy =a + b - c;
c6 thé viét trén ba dong theo cdch:
y = a
+ b - ¢
hay khong? Hay biéu thirc sin(x) ¢6 bit bude cac ki trr phai viét lién
nhau khéng? Cé quyén viét mdt cach thoai mai nhu:
sin { x )
hoac:
sin{

=z

}
hay khong?

Muc dich cua phu luc 1 1a giai ddp cdc ciu hoi néu trén. Trude hét ta can
hiéu thé nao 1a mot .

+ Dinh nghia. Tir 14 mot ddy ki ty viét lién nhau. Céac ki tr trong mot tir
can cic khoang trdng (trir ra ddi véi hang xau ki tu).

Vi du trén dong:

* b o= ([ . 7 main alfa **

co il

+ Cic loai tir. Khi viét chuong trinh ta sir dung céc loai tir dudi day:

1/ Céc hang. Vi du:

"a® -14%.2 27 T“name"

Chu y: Trong hang xdu ky tw cho phép sir dung cac dau cich.



Vidu:

"Pham Thu [Huong"

2/ Cac tén (1én hfmg, tén bién, tén mang, ...). Vidu:

ax by luong hoan vi sum

3/ Cac tir khod . Viduy:

goto 1if switch

4/ Céc ddu phép tinh (xem Charong 3). Vi du:

o - & % == 7w

Chii y: Ddi véi cic phép tinh:

LT S C R LN

hai ky tur phai viét lién nhau. Chang han khi gip cau 1¢nh:

s + = ay

may s& thong bdo sai (vi cac ky tw + va = khong viét lidn nhau)

5/ Mt s6 diu chire niang khac nhu:

A

+ Qui tiic sir dung cic khoing triing: Gilia cdc 1ir ¢6 thé dit mot s& bit
ky cac khodng tring. Ciing nhur trén. ¢ day ta hiéu khoang tring i ddu cach
hodc diu xudng dong \n.

Qui tic nay cho phép ta viét cac dong chuong trinh hét ste thoal mai.
Chang han dong chuong trinh:

for (1 = 0; 1 < 2; t+1)

¢6 thé viét trén nhiéu dong nhu sau:

fer (1 = 0; 1 <

2; tf
i)

Chi y 1. Khong duge bé gay mét tir trén nhiéu dong. Ching han may s¢
khong chép nhin doan chuong trinh:

dou

ble x, yi
printf {("\n x = $8.2f
y - 38.2f", x, yi;
vi tir khod double va hing xau ky tr "\n x = %8.2{ y = %821 di b be edy
trén hai dong.

Chua y 2. Riéng déi vai #include va #define, qui tic néi trén kidng hoin
toan ding. Gifia ddu # tir khod include va 1én tép ¢ thé dit mot s bat ky
c¢ic khoang tréng nlumg ba tor néi trén phai dit trén mot dong. DS vai
f#ldelne cling nhu viy (xem Chirong 12).



+ Dudi day 1a 3 vi du minh hoa c¢ac qui téc néu trén. M3i vi du s& cho
hai ban khac nhau cua cing mdt churong trinh, Ban thir nhat thé hién mot
céch viét twong ddi chuan muc. Ban thir hai trinh bay mot cach viét chwong
trinh hét sire tr do thoai mai, xudng dong va st dung cic khoang tréng mot
cdc ty himg.

Viduy1,ban 1.

/* Vao s0 lieu cho cac thanh phan cua mang caun truc

Ban 1 (cach viet chuan muc) */

#include"stdio.h"

main{)
{
stiruct date
{
int ng;
char th[10]j;
ink nam;
}i
struct
{
struct date ngsinh;
struct date ngthue;
float luong;
} p(100];
int ngs,ngt, i, nams, nam;
float 11;
printf ("\nvaoc s1 2 nguoiin");
for (1=0;i<2;++1i);
{
scanf ("td%s%d%d%std%f", angs,pli] .ngsinh. th,
&nams, &ngt, pli].ngthue.th, &énamt, §11};
piil -ngsinh.ng=ngs;
pii).ngsinh.nam=nams;
plil .ngthue.ng=ngt;
plil.ngthue.nam=namt;
plil.lucng=1it;
}
For(i=0;i<2;++1);
fprintf {stdprn, "\n%6d3%10s%6d\n%6d3105%6d\n%8.2£",
plil .ngsinh.ng,p[i].ngsinh.th,p[i].ngsinh.nam,
{i] .ngthue.ng, pli].ngthue.th, p[i].ngthue.nam,
pli]. luong);



Vidu 1, bin 2.
/* Vao so lieu cho cédc¢ thanh phan cua mang cau truc
Ban hai {xuong dong tuy hung) */
finclude "stdio.h"
main

{

}

{struct date

{ int ng;

char th

[

10

LI

int nam

}:

struct

{ struct date ngsinh

struct

date

ngthue

flocat luong;
b p I
100
1
int ngs,ngt,i
, hams, namt
float 11;
printf{®\n vao sl 2 nguei \n");
for
{
i=0;1
<2 H+i
I
scanf ("$d%s5%d%d3s%d%L", &
ngs, pi
il .ngsinh .th, &nams, &
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ngt, p

i i1

-ngthue.th, &namt;, &11
)

plil

.ngsinh.ng

ngs; pli}.ngsinh.nam=nams
;plil.ngthue.ng:-

ngt;plil .ngthuec.nam=namt;
pli] - luong-11;}

tor (1==0;i<

2;:++

i)

fprintf{stdprn, "\n3¥6d%10s%6d\n%6d%10s5%6d\n%8.2",

plil.ngsinh.ng,plil.ngsinh.th,p{i).ngsinh.nam,
pli].ngthue.ng,pl(i] -ngthue.th,pl[il.ngthue.nam,
pli].luong);

}

Vidu 2, ban 1.
/* Chuong trimh tinh % luy thua y

Ban 1 (cach viel chuan muc) */

#include "stdio.h"

tinclude "math.h"

malin ()}

{

}

double x,y,z; /* khai bao ba bien kieu double */
printf{"\n vao x va v");

scanf ("%1f£%1f", ax,&y); /* vao X,y tu ban phim */
z=pow (X,y}:; /* tinh x luy thua y va gan cho z */

/* in ket qua tren ba dong */

fprintf{stdprn, "\nx=%8,2f\ny=%8,2f\nz=%8.20(", &, y, ) :

‘Vidu 2, ban 2.

/* Chuong Lrinh x luy thua y

ban

? {xuong dong tuy hung) */

ginclude "stdio.h"

finclude "math_h"

main



{

double

Xy

v.%; /* khai bao ba bien kieu double */
printf

{"\n vao x va y"

Yo

scanf ("$1f%1f", &

X, &y):;/* vao x,y tu ban phim */

Z-pow (%

,¥l; /* tinh x luy thua y va gan cho z */
/* in ket qua tren ba dong */

fprintf (stdprn,
,"Anx=%8_2f\ny=%8.2f\nz2=%8.2f" x,vy,7);
}

Vidu 3, ban 1.

/* Chuong trinh tinmh tong gia tri tuyet dol cac phan

tu cua mang a va tinh max cac phan tu cua mang a

Ban 1 (cach viet chuan muc) */

#include "stdioc.h"

fleoat all= {3,-4,15,16 };

main(}

{

int 1=0;
float r,max=0,sum=0;
for{;:;++1}
{
r=fabs { {doublejalill;
sum b=r;
max={max>afi]l}?max:alll:
if{i==3) goto kt;
!
kt: fprintf{stdprn,"\nsum=%6.2f max=-%6.21", sum,max};

}

Vi du 3, bin 2.

/* Chucng trinh tinh tong gia tri tuyet doi cac phan
tu cua mang a va tinh wmax cac phan tu cua mang a
Ban 2 ({(xuong dong tuy hung) */

#include "stdic.h"
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figat af
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—4,15,6
b
main{}
{
int 1 = 0; float r,max*O,sum=0}
for (;;+1
i)

{ r=fabs{(double
)

afil);

sum

4=

r ;

max=(max>

afi]

s

max

alil

. ma

-
=

(i

fl

3
} goto

kt ;} kt

fprintf{ (stdprn, "\nsum=%6.2f max=%6.2f",

sSum, max}



PHU LUC 2

TOM TAT CAC HAM CHUAN CUA TURBO C 2.0

§1. PHAN LOAI HAM

Dé tién viée tra ¢iru ta chia cidc ham chuén cua Turbo C 2.0 thanh cac
nhdém saw:

1

o0 =~ hobh B W B

. Cac ham vao ra trén ban phim, man hinh va mdy in
. Céc ham xu ly tép

. Cdc ham quan ly man hinh van ban

. Cac ham d6 hoa

. Cac ham tao 4m thanh va tam dimg may

. Cac ham chuyén déi dir liéu

. Céc ham kiém tra ky tur

. Cac ham xtr 1y chudi

9.

Cac ham thao tac b dém

10. Cac ham toan hoc

11. Cac ham thoi gian

12. Cac ham cép phat bd nhd

13. Cac ham kiém soat thu muc

14. Cac ham kiém soat qua trinh

Céc ham nhom 1 d4 trinh bay trong Chuong 3
Cac ham nhém 2 da trinh bay trong Chuong 10
Cac ham nhom 3 da trinh bay trong Chuong 8
Cac ham nhom 4 43 trinh bay trong Chuong 9

Céc ham nhém 5 d4 trinh bay trong Chuong 13

Dudi ddy s€ trinh bay cac ham con lai.

Dé viée mé ta cde ham duoc gon nhe ta s sir dung céac thudt ngir sau:
+ Mot vung nhé do con trd ps tré 161 (dia chi ddu) goi la ving nhd ps
hay vung ps.

+ Chudi 1a mot day ky tu két thiic bai 0!

+ M4t chudi chira trong viing ps goi la chudi ps



§2. CAC HAM CHUYEN P01 DU’ LIEU
1. Chuyén dbi tdng quat

#include <stdie.h>

int sprintf({char *s, char *dk, danh sach déi);

Cong dung: 11am lam vige gidng nhy ham quen biét printf, nhung thay
viéc dua ra man hinh bing viéc dua chudi két qua ra ving nhd s. Cé thé
dung ham nay d¢ thuce hién rét nhiéu phép chuyén déi nhur:

+ D tlr gia tri sb (cée kitu) ra ky 1,
+ Tao mdt chudi méi bang céch ghép nhidu chudi da biét,
+ Tao mdt chudi méi tir cac chudi va céc sb.

Ham rét hiva ich khi ¢in in cdc thdng bao db hoa dudi dang chudi.

Vidu dé ghép ho, dém vi tén thanh mdt chudi (ht) ta lun nhu sau:

finclude <stdio.h>

main(}

{

char ho(10], dem[1C], ten[10];

char ht(30];

/* Ghép heo, dém va tén */
sprintf(ht,"%s %s %s5", ho, dem, ten):

}

Cac ham sau khai bao trong ctype.h
2. tolower

int tolower(int c);

Déi tir chir hoa sang chit thudng
3. toupper

int toupper{int c¢);

DG tir chir thudng sang chit hoa

Céice ham duéi diy khai biao trong stdlib.h
4. atof

double atof{char *s};

Chuyén chudi s sang gia tri double.
5. atoi

int atoi(char *s);

Chuyén chudi s sang gid tri int,
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6. atol

long atol {char *s};

Chuyén chudi s sang gid tri long.
7. itoa

char *itoa{int x, char *s, int cs);

Chuyén sé nguyén x trong hé dém co s cs (cs=10: hé 10, cs=8: hé 8.
cs=16: hé 16) sang chudi va luu vao ving nhd s. Ham wa vé dia chi cua
vung s.

8. Itoa

char *ltoa{long x, char *s3, int c¢s);

Chuyén s6 kiéu long x trong hé dém co s cs (es=10: hé 10, ¢s=8: hé 8,
cs=16: hé 16) sang chudi va lwu vao ving nhé s. Ham ted vé dia chi cua
vung s.

9. ultoa

char *ultoa{unsigned long x, char *s, int cs);

Chuyén s ki¢u unsigned long x trong hé dém co sé ¢s (cs=10: hé 10,
cs=8: hé 8, ¢s=16: hé 16) sang chudi va luu vio ving nhé s. Ham tra vé dia
chi cua vung s.

10. ecvt chuyén double sang chudi chi gém céc chir sé

char *ecvt{double x, int n, int *vt cham, int *dau};

Vao: + x 12 gia tri double cin chuyén

+n la sb chir s6 can luu it

Ra: + ham tra vé chudi két qua gdm n chiy s& (khéng ¢6 dau - dé bicu
thi 6 4m, khong ¢6 ddn chdm ngan c4ch phin nguyén va phin).

+vi tri ctia dau cham thap phan duge gii vao bién do vt_cham o t6i.

+ bién do con trd dau trd 161 s& nhan 0 néu x duong va nhan 1 néu x am.

(Xem vi du duai day).

11. fevt chuyén double sang chudi chi gém cac chir sé

char *fecvt {double x, int n, int *vt cham, int *dau)};

Vao: + x la gia tri double can chuyén

+n 13 sb chit sb sau ddu chim thap phan cin luu gitr

Ra: +ham tra vé chudi két qua gdm cic chit s6 (khong ¢6 déu - dé bicu thi
sd am, khong ¢o diu chdm ngan cich ph?m nguyén va phin). Chudi phai cho
ddy dii théng tin dé xac dinh duge n chir s6 sau dau chdm thap phan.

+ vi tri cia ddu chim thip phan duge giri vio bién do vi_cham o di.
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+ bién do con tré dau trd téi s& nhén 0 néu x duong vanhin 1 néu x am.
(Xem vi du dudi day).
12. gevt chuyén double sang chudi c6 ca diu chdm thap phan va déu - cho
s am.
char *gecvt (double x, int n, char *s);
Vao: + x 1a gia tri double ¢in chuyén
+n 12 sb chit s§ ¢6 nghia can huu il
Ra: + chudi két qua (¢ dang thdp phéin hodc mii) chira trong viing s.
+ ham trd v¢ dia chi ving s.
(Xem vi du dudi day).
Chuong trinh sau minh hoa 3 ham cudi.
#include "stdlib.h"
¥include "stdio.h™
main(}
{
char *p,s[20]; double x;
int cham, dau;
tt:
printf (*\n Nhap so thuc (0 - ket thuc): "}:
scanf ("$1f", &x);
if{x!'=0.0)
{
p=ecvt{x, 6, &cham, s§dau) ;
printf("\nSc: %s cham: %d dau: %d",p,cham,dau);
p=fcvt (x, 2, &cham, &dau) ;
printf {"\nSc: %s cham: %d dau: %d",p,cham,dau};
qgovit (x, 4,83 ;
printf{"\nSo: %s",s);
getch({}): goto tt;

}

Chrrong trinh cho két qua sau:

+ Néu nhap x = -78.456789 thi
So: 784568  cham: 2 dau: 1
So: 7846 cham: 2 dau: 1
So: -78.46
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+ Néu nhip x = -0.0456789 thi
So: 456789 cham: -1 dau: 1
So: 5 cham: -1 dau: 1
So: -0.04568

+ Néu nhiip x = 345.6789 thi

So: 345679 cham: 3 dau: ¢
So: 34568 cham: 3 dau: 0
So: 345.7

+ Néu nhdp x = 100000000 thi
So: 100000 cham: 9 dau: 0
So: 10000000000 cham: 9 dau: 0
So: 1e+08

§3. CAC HAM KIEM TRA KY TV

Cac ham dud day (khai bdo trong ctype.h) dung dé kiém tra mot ky tu
c6 thude mat tip ky tu nao do khong? Néu thude thi ham tra vé gia ui khac
khong, trai lai ham tra vé& 0.
1. isalnum Kiém tra kt ¢6 phai la ky wr alphanumeric (chit cai hogc
chit s6)?

int isalnum({int ki);
2. isalpha Kiém tra kt ¢6 phai la chi c4i?

int. isalpha{int kt};
3. iscntrl Kiém tra kt ¢6 phai 13 ky tu didu khién (m3 tir 0 dén 0x1F hoic
mi bang 0x7F (DEL))?

int iscntrl{int kt};:
4, isdigit Kiém tra kt ¢6 phai chir s§?

inL isdigit{int kt):
5. isgraph Kiém tra kt ¢6 phai 12 ky tur in dugc va khdc ky tw trdng (ma tir
0x2! dén 0x7E)?

int isgraph{int kt}:
6. islower Kiém tra kt c6 phai la chit cai thudng (tir a ¢én 2)?

int islower{int kt};
7. isprintf Kiém tra kt ¢6 phai 1a ky tu in duoc ké ca ky tu tréng (ma
0x20 dén 0x7E)?

int isprint(int kt};
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8. ispunct Ki¢m tra kt co phai la ky tu ddu chim cau (ky tr in duge khac
alphanumeric va khac trdng)?

int ispunct{inl kt});
9. isspace Kiém tra kt ¢o phdi 1 ky (o lréng'?

inL isspace{inl kt);
10. isupper Kiém tra kt ¢6 phai 1a chit hoa (tir A dén 2)?

int 1supper(int kty:
11. isxdigit Kiém tra kit ¢é phai 14 chir s6 hé 16 (gdm chix sb. cac chir tir a
dén I, cac chit tr A dén 1)?

int isxdigil{int ki);

§4. CAC HAM XU LY CHUOI KY TY
Cac ham nay khai bdao trong string. It
1. strecat Ghép chudi
char *slrceat{char *s nhan, char *s};
Cong dyng: bd sung chudi s vao sau chudi s_nhan,
2. strchr Tim 1an xuét hién div tién caa ky tw trong chudi
char *strchr{char *s, int kt);
Cong dung: Tim 1an xudt hién diu tién cla kt trong s. Néu tim lllﬁy ham
cho dia chi cua ky wr tim duoc trong s. trdi lai ham cho NULL.
3. strrchr Tim 1an xudt hién cudi clng cua ky tuw trong chudi
char *strrchr{char *s, int kt);
Céng dung: Tim lan xudt hién cubi cling chia ki trong s, Néu tim thiy ham
cho dia chi cua k¥ tu tim duoge trong s, trdi lai ham cho NULL.
4. stremp So sanh 2 chudi
inl. stromp{char *sl, char *s2)
Ham cho:
gid tri &m néu chudi s! nho hon s2.
giatri 0 néu chudi sl hﬁng 52,
gid tri duong néu chudi s1 lon hon s2,
§. strempi So sdnh 2 chudi khéng phan biét chir hoa chi thudng
inL strempi (char *s1, char *s2)
Hlam [am vi¢e nhu stremp nhung khéng phan biét chit hoa véi chit

thuong khi so sanh.
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8. strcpy Sao chudi

char strepy(char *s_nhan, char *s gui};

Ham sao chudi s_gui vao ving s_nhan,
7. strcspn Tim dé dai doan ddu cua chudi

int strcspn{char *s, char *s con);

Ham cho dé dai doan ddu (16n nhét c6 thé) cuia s, ma moi ky tr cua doan
khong ¢6 mit trong chudi s _con.
8. strspn Tim d6 dai doan déu cta chudi

int strspn{char *s, char *s con);

Ham cho dd dai doan dau (1ém nhét ¢6 thé) cua s, ma moi Kyt cua dogn
déu c6 mat trong chudi s_con.
9. strdup Gép d6i mét chudi

char *strdup({char *s);

Cong dung: Ham cép mot vung nhd dé dat 2 1an chudi s. Néu thanh cong
ham cho dia chi ving ndy, trdi lai ham cho NULL.
10. stricmp So sdnh 2 chudi khong phan biét chit hoa va thudng

inl stricmp{char *sl, char *s2);

1Tam nay lam viée giéng nher strempi
11. strlen Cho do dai caa chudi

int strlen{char *s)};

12. striwr Chuyén chit hoa thanh chi thuong

char *strlwr{char *s);

Céng dung: Moi ¢hit hoa trong s duge chuyén thanh chit thuong.
13. strncat Ghép thém n ky tr vao chudi

char *strncat(char *s nhan, char *s, int n);

Cong dung: Ghép n ky tu ddu tién cta s vao s_nhan
14, strnemp So sanh n ky tr ddu cta 2 chudi

int strncmp(char *sl, char *s2, int n);

Ham tién hanh so sanh n k¥ ty ddu tién coa si va s2.
15. strnicmp So sanh n ky tu dau cia 2 chudi khong phan biét chit hoa
chir thuong

int strnicmp{char *s1, char *s2, int n):
16. strncpy Sao n ky tu

char *strnecpy{char *s nhan, char *s qui, inl nj;

Ham sao n ky tur ddu cda s_gui sang s nhan,
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17. strnset Gan n lin mdt ky tur cho mot chudi.

char *strnset{char *s, int ¢, int n):

Cong dung: Ky tu ¢ s& duoge gan n 1an cho s. Két qua s 12 mot chudi gom
nky tu déulac.

18. strpbrk Tim su xudt hién dAu tién

char *strpbrk{char *sl, char *s2);

Cong dung: Tim sy xudt hién ddu tién cia mot ky tu cua s2 wrong st.
Néu ¢6 xudt hién, ham cho dia chi cua ky tur tim théy trong si. Trdi lai ham
cho NULL..

19. strrev Dao nguoce chudi ky tr

char *strrev{char *s);

Cong dung: Dao nguge cic ky tu trong chudi s. 11am cho dia chi chudi
da dao.

20. strset Dt mat ky tuw vao moi vi trf eta chudi
char *strsct{char *s5, int kt);

Cong dung: Thay moi ky tu trong s bang kt.
21. strstr Tim su xuét hién diu tién

char *strstr(char *s, char *5 con);

Cong dung: Tim sy xuit hién diu tién cla s_con trong s. Néu thiy, ham
cho dia chi chudi con (tring v6i s_con) trong s. Trai lai ham cho NULL.

22. strupr Chuyén chit thuong thanh chit hoa

char *strupr{char *s);

Cong dung: Moi chir thudmg trong s duge chuyén thanh chit hoa.

§5. CAC HAM THAO TAC BO PEM

Cdc ham nay khai bdo trong memory.i hodc string
1. memccpy

char *memccpy{char *nhan,char *gui,int kt,unsigned n);

Suo cac ky tu tir ving gui dén viing nhan, Vige sao két thie khi gap ky
tu kt hodc da sao du n ky tu.

Néu kt duge sao thi ham trd vé dia chi cua byte dimg ngay sau kt trong
ving gui, trai lai ham tra v& NULL.
2. memchr

char *memchr (char *s, int kt, unsigned n);

Tim ky 1y kt trong n byte ddu cia ving s. Néu tim thdy ham tra vé dia chi
ctia byte chira ky tu kt ddu tién trong s, trdi lai ham 1ra v& NULL
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3. memcmp
int memcmp(char *sl, char *s2, unsigned n);
So sanh n byle trong cac ving s va s2 va cho két qua sau:
g1a tri &m néu s1 nho hon s2
pia tri O néu sl trung vaéi s2
gia tr} duong néu s! 1on hon s2
4. memicmp
int memicmp(char *sl1, char *s2, unsigned n);
11am nay thye hién giong nhu ham mememp nhung khéng phin bict chit
hoa va chir thudng trong khi so sinh.
5. memcpy
char *memcpy{char *nhan, char *qgui, uvnsignced n);
Sao n ky tu tr vang pui sang vung nhan, Ham cho lai dia chi vung nhan.
6. memset
char *memsct {char *nhan, int kt, unsigned n};
Ham gui ky tue kt vao n byte dau cua vang nhan. Ham cho o dia chi
vung nhan.
7. movedata

void movedata{unsigned scg g, unsigned ofil g,
unsigned seg_n,unsigned off n,unsigned nj};

Sao n byte tir dia chi phan doan seg_g:off g dén dia chi seg n:ofl n

§6. CAC HAM TOAN HOC
Cdc ham sau khai bdo trong stdlib.lt

1. abs Tinh gi4 tri tuyél déi cua sé nguyén x
int abs{int x);

2. labs Tinh gia tri tuyét dbi cOa sé nguyén dai x
leng int labs(long int x};

3. rand Cho mdt gia tri ngdu nhién tir 0 dén 32767
int rand({vocid);

4. random Cho mét gia tri ngdu nhién tir 0 dén n-1
int random{int n};

5. srand Khoi dau bo s8 ngdu nhién bing gi4 tri seed
void srand{unsigned seed);

6. randomize Khéi diu bd sé ngdu nhién bang gid tri ngdu nhicén

vold randomize {void);



Chit y: Ham nay dting ham time trong <time.h>

Cdc ham sau khai bao trong math.h

7. acos Tinh arc cosine cua x

double acos (double x);

8. asin Tinh arc sinc cla x

double asin(double x);

9. atan Tinh arc tangent cua x

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

double atan(double x);:

atan2 Tinh arc tangent cua y/x

double atan?2 (double vy, double x);

cabs Tinh gid trj tuyét déi (mé dun) cua sb phuc z
double cabs(struct complex z};

Céu triic complex da dinh nghia trong math.h nhuw sau:
struct complex

{
double x,vy:

bi

ceil Xac dinh s6 nguyén (kiéu double) bé nhét trén x
double ceil (double x);

cos Tinh cosine cita X double cos(double x);
cosh Tinh cosine hyperbolic cta x

double cosh{double x);

exp Tinh e mii x

double exp{double x);

fabs Tinh gia tri tuyét dbi cua x

double fabs {double x);

floor Tim s6 nguyén (kiéu double) 16n nhit dudi x
double floor{double x);

fmode Tim phin du diu phdy dong cta y/x
double fmode {double y, double x};

log Tinh logarit tiw nhién cla x

double log{double =x);

log10 Tinh logarit so s6 10 cua x

double logl0{double x);

pow Tinh y mi x

double pow(double y, double x);



22. sin Tinh sine cua x
double sin{double x};

23. sinh Tinh sine hyperbolic cua x
double sinh{doublec x);

24. sqrt Tinh can bac hai cua x
double sgrt {double x};

25. tan Tinh tangent ctia x
double tan{double x);

26. tanh Tinh tangent hyperbolic cua x
double tanh (double x);

§7. CAC HAM THO'!1 GIAN

Cic ham nay khai bdo trong time.h. Cic ciu rac lién quan khai bao
trong dos.h
1. gettime Nhan gid hé théng

void gettime{struct time *bL);

Kicu chu triic time dinh nghia trong dos.h nh sau

struct Lime

{
unsigned ti_hour; /* Gig */
unsigned ti min; /* Phat */
unsigned ti_sec; /* Gidy */
unsigned ti hund; /* Miligidy */
bi

Cong dung: Ham nhdn gid hé thong va dit vao cac thanh phan cia mdt
bién cdu tric kigu time do con tré t trod tén.
2. settime Thict lap gitr hé thong

void secttime{struct time *Lt);

Codng dung: Ham dat lai gid hé thong theo gid tri ¢ic thanh phan cta moét
bin céu tric kic¢u time do con trd t 1ré té1.
3. getdate Nhin ngay h¢ thong

void getdate({struct date *d):

Kiéu ciu tric date duge dinh nghia trong dos.h nhu san

struct dale
{
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int da year; /* Nam v/
char da mon; * T'hang */
char da day; /* Ngay */
i
Lon;: dung: ITam nhan ngay hé thdng va dit vao cac thanh phin cia mat
bién cdu tric kiéu date do con tré d tro téi.
4. setdate Thiét lap ngay h¢ théng
void setdatc({struct date *d):
Cong dung: Ham 43t lai ngay hé théng theo eid tri cac thanh phin cta
mdt bién cdu trie kidu date do con 16 d 6 161,
5. time Nhin thoi gian hé théng quy ra pidy
long Lime(long *t);
Cong dung: Ham cho théi gian hién tai theo gidy bit ddu tinh ti 0 giy 0
phut 0 gidy (gir GMT) ngay 01-01-1970.

§8. CAC HAM CAP PHAT BO NHOY
Cuc ham nay khai bdao trong alloc.li
1. calloc Cép phat ving nhé cho n déi twong kich cd size byte
void *calloc(unsigned n, unsigned size);
Cong dung: ¢ ap phat vung nhé n*size byte. Néu thanh cOng ham tra \»L,

dia chi dau ving nh¢ duoe cip, khi khdng du bo nhd dé cap phat ham tra vé
NULL.

2. malloc Cép phat viing nhé cho n byte
void *malloc(unstgned nj;
Cong: dung: cdp phat Vung nhé n byte. Néu thanh conE ham 1ra vé dl‘]

chi ddu ving nhé duoc cip, khi khong du bd nhé dé cip phat ham tra vé
NULL.

3. free Giai phong ving nhé di cip phat

void free(void *ptr);

Cdng dung: Giai phéng ving nhé (dd duge ¢dp phat boi calloe hoic
malloc) do ptr tro tai
4. coreleft Cho biét b6 nh¢ kha dung trong ving ca‘ip phit déng

+ D4i voi mé hinh tiny, small v medium

unsigned coreleoft{void);

+ Ddi v6i md hinh compact, large va huge

unsigned long coreleft (void);



5. realloc Cép phat lai b nho
void *realloc{void *ptr, unsigned size};
Déi:
+ ptr 1a con 1o tro dén mot ving nhd da duoce cp phat tir trude
+ size 12 56 byte can cap phat lai
Céng dung: Thay ddi kich thude ving nhd 43 cdp phat trude do. Ving
nhd méi ¢ thé ¢6 dia chi khac so voi ving nhé cii. Phan dir lidu trén ving
nhd cii duoc chuyén téi vimg nhé mai va ta cd thé tiép tuc su dung ching.
Khi thanh cong ham tra v& dia chi ving nhd méi, trai lai ham ta ve
NULL.
Vi du: Diu tién cdp phat viing nhé dé chita 10 sé thue, sau d6 tang kich
thuée 18n dé chira thém 5 sb nita. Chuong trinh dudi diy dap ‘mg yéu ciu ndy.
finciude <stdio.h>»
finclude <alloc.h>
main{)
{
fleat *p; int i;
p = {float*)malloc(10*sizeof{float)):
iE('p)
{
puts {"\nKhong du bo nho lan 1"}; exit(1);
}
for{(i=0;i<10; ++i) pl[il= 10.0 + i*0.5;
/* tang kich thuoc */
p = (float*}realloc(p,l15*sizeof(float)};
if{!lp}
{
puts {"\nKhong du bo nho lan 2");
exit {(1);
}
for{i=10; i<1b5;++i) pli]= 10.0 + i*0.b;
for{i=0;i<15; +11i)
printf ("\nSo thu %d= %0.2f",i+l1,pli]}:

§9. CAC HAM KIEM SOAT THU MUC
Cic hram nay khai bdo trong dirh

1. chdir ddi thw muc chi
int chdir(char *s);
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trong do s chira tén thu muyc ¢dn déi (c6 ca b dia duong dan).
Néu thanh cong ham tra v& 0, néu ¢6 181 ham tra vé -1.
2. getcwd lay tén thw muc chi
char *getcwd(char *s, int n):
O diy:
+ n 12 d6 dai tdi da cua tén dudmg din va thu muc (n cin 16n
hon dd dai cta tén dudng din va thu muc)
+s 1a ving nhé dung dé chira tén thir myc chu.
Ham tra vé& s.
3. mkdir Tao thwr muc mé&i
int mkdir{char *s);
Ham tao mot thu muc mdi c6 tén cho trong ving s (¢ thé pdm cd
duong dan).
Ham cho 0 néu thanh ¢6ng, cho -1 néu ¢6 13i
4. rmdir Xoa thw muc
int rmdir{char *s};
Ham xo4 thu muc ¢6 tén cho trong viing s (c6 thé gdm ca dudmg din).
Iam cho 0 néu thanh cdng, cho -1 néu ¢6 13i

5. findfirst Tim tép trén thuw muc
inlL findfirst (char *path, struct ffblk *fb, int attrib);
Béi:
+ path [ tén duong dan, tén thu muc va tén t&p cin tim, no ¢
dang nhu trong cdu 1énh DIR cia DOS vi du
path = "D:NTCW . C"
path = "A:chg?.exc"
+ {b trd 161 cdu trac {blk duoc dinh nghia trong dir.h nhu sau:
struct flfblk
{
char 1 reserved[21];
char ff attrib;
unsigned £f fiLimo;
unsigned ff fdate;
long ff fsize;
char ff fnamec[13];



Théng tin vé t&p tim duge s¢ fun vao cée thanh phin cha cdu tnic do con
tro th tré i,

+ attrib 14 thudc tinh cua tép cén tim, c6 thé la hop cta cac gia tri sau:

FA RDONLY - tép chi doc

FA_HIDDEN - tép an (irong lénh DIR)

FA_SYSTEM - tép hé théng

FA LABEL - nhin

FA DIREC - thu myc

FA_ARCH - t&p hru trir (cdc t¢p thong thudng thude loai ndy)

Céng dung: Tim trong pham vi quy dinh béi déi path cic tép

¢6 thudc tinh attrib.

+ Néu 1im thiy mét tép dau nhu vay thi;

- Thong tin vé 1&p dau tién im thdy s& dat vao ciu true do b
tré toi. Thong tin nay sé ding cho ham findnext dé tiép e tim
cac tép nhu vay.

- Ham tra vé gia tri 0

+ Néu khong tim thiy: Ham tra vé -1
6. findnext tiép tuc tim tép trén thw muc

int findnext (struct ffblk *fb);

Céng dung: Tiép tuc tim t&p theo cac chi din cho trong 1b.

+ Néu tim thdy mdt tép nhu vay thi:

- Théng tin vé& t&p d6 s& dat vao fb. Thong tin nay s& ding cho
ham findnext sau d6 dé 1iép tuc tim c4c t&p nhu viy.

- Ham tra v& gia tr] 0

+ Néu khéng tim thdy: Ham tra vé -1.

Vi du: Chuong trinh sau dung cdc ham findfirst, findnext vi k§ thudt dé
quy dé hién 1én man hinh danh sach tit ca céc t€p bén trong mot thu mue
n4o dé. Can bio cho Chwong trinh biét tén thu muc hay 6 dia cdn xét.

/>

dung findnext findnext

de tim cac tep va thu muc

>/

#include *"dir.h"

$include "dos.h"

tinclude "stdio.h"



#include "conio.h"
char bs[]1="\\* *";
ftdefine attr\
FA_RDONLY | FA_HIDDEN|FA SYSTEM{FA LABEL|FA DIREC|FA ARCH)
int sf,nn;
void scandir (char *d)
{
char dd|30],ddd[30];
int first=1;
struct ffblk f; int s;
sprintf {dd, "%s%s",d, bs);
printf ("\n\n%s",dd);
while(l)
{
if({first)
{
s=findfirst{ dd, &f, attr};
first=0;
}
else
s=findnext{&f);
if{ s'=0)
return;
if(f.ff namefQ]==".")
continue;
if(f.ff_attrib=—FA_DIREC)
{
sprintf (ddgd, "$s\\%s",d, {.ff_namec);
scandir (ddd) ;
}
else
{
t+sf;
printf("\nTen %s ", f{.[f name);
if {sf%$20==0)
{
printf{"\nBam enter xem tiep ");:
getch(});
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}
maini)

{
char df{30];

clrscr();

printf{"\n Cho biet thu muc can xet (Vi du c: d:\\tc)
")

gets(d);

scandir (d) ;

getch();

clrscr():;

§10. CAC HAM KIEM SOAT QUA TRINH

Cic ham sau khai bdo trong process.h
1. abort Két thic chwong trinh khéng binh thuwéong

void abort {void);

Co6ng dung: Lam cho chirong trinh két thuc tire théd mét cach khong
binh thuomg. Ham nay khong day dir kién con sét lai trong ving ky te
dém 1&n t&p va khong déng cac tép. N& tra vé gid tri 3 cho hé diéu hanh.
Néi chung khdng nén ding ham nay dé két thic Chuwong trinh trir khi
thdy thét can thiét.

2. exit Két thuc chwong trinh mét cach binh thwéng

void exit (int status);

Céng dung: 1.am cho chwong trinh két thic tie thdi moét cach binh
thudng. Ham s& diy dir kién con sot lai trong ving ky e dém ién lc.p va
dong cac t&p. Ham chuyén tri status cho hé diéu hanh. Theo quy uée néu tra

vé tri O thi Chuong trinh két thic binh thudng. Ta ¢6 thé st dung mot ti
khac 0 dé chi thi mot 18i.

3. system Thwc hién mét 1énh DOS
int system(char *1 dos};

Codng dung: Thuc hién cdu 1énh DOS cho trong chudi | dos. Khi thanh
cOng ham tra vé 0, khi ¢6 161 tra vé -1.

Vi dy: Chuong trinh dudi day minh hoa cach dung ham exit va cac 1énh
DOS: cls dir del
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Jinclude <stdio.h>
Finclude <process.h>
#include <ctype.h>
main(}
{
system("cls"™);
system({"dir *.bak"):
puts{"\nCo xoca? - C/K"):
if{toupper (getch(})=="C")
{
system{"decl *.bak");
system{"dir *.bak");
clse
exit (0);
getch(};



PHU LUC 3
BANG MA ASCIH VA MA QUET

1. Bang ma ASCII

B& ky tir ASCII gdm 256 ky duge phan b nhu sau:

+ 32 ky tu diu tién 1a cac ky tr didu khién khéng in duoce nhu ky ty
Enter (mé 13), ky tu ESC (ma 27).

+ Céc ma ASCII 32-47, 58-64, 91-96 va 123-127 la cac ky tu dic biét
nhu dau cham, dau phay, dau cach, dau ngodc, ddu moc, dau hoi. ...

+ Cac mi ASCII 48-57 14 10 chir sb

+ Cac m3 ASCI 65-90 [a cac chit cdi hoa tir A dén Z

+ Cdac mi ASCII 97-122 1a céc chit ci thudng tir a dén z

Luu y: Chit thuong ¢ mi ASCII 1on hon 32 so vOi chit hoa tuong ung,.

Vidumi ASCII ctia a la 97 con mid ASCII cia A 1a 65.

+ Cac ma ASCII 128-255 14 cdc ky Wy d6 hoa.

Bang sau cho ma ASCII cua 128 ky tu ddu tién. Bé nhin duoc cac Ky tw
do hoa (¢6 ma tir 128 dén 255) ¢d thé dung chuong trinh sau:

/* In cac ky tu dd hoa 1én man hinh */

#include <stdio.h>

#include <conic.h>
main ()
{
int i;
clrscr();
for{i=128; i<=255; ++1)
printf{"$6d%2c™,i,1});
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Bing ma ASCII

(k¢ tw) | Y P (gd qpy |FY B o5 gy | BY EU
0 NUL 26 SUB 52 4
1 SOH 27 ESC 53 5
2 STX 28 FS 54 6
3 X 29 GS 55 7
4 EOT 30 RS 56 8
5 ENQ 31 s 57 9
6 ACK 32 Space 58 :
7 BEL 33 : 59 ;
8 BS 34 " 60 <
9 HT 35 i 61 -
10 LF 36 5 62 >
11 VT 37 3 63 ?
12 FF 38 & 64 @
13 CR 39 - 65 A
14 e 40 ( 66 B
15 ST a1 ) 67 c
16 DLE 12 * 68 D
17 DC1 13 ) 69 E
18 DC2 41 , 70 F
19 DC3 45 - 71 G
20 nCa 16 . 12 1!
21 NAK 47 / 73 1
22 SYN a8 0 74 J
23 ETB 19 1 75 K
24 CAN 50 2 76 I
25 EM 51 3 77 M
78 N 95 B 112 P
79 0 96 = 113 0
80 p 97 a 114 R
81 0 98 b 115 s
82 R 99 ¢ 116 T
83 s 100 d 117 u
84 T 101 e 118 v
85 U 102 £ 119 W
86 v 103 g *20 X
87 W 104 h 121 Y
88 X 105 i 122 s
89 Y 106 3 123 {
90 2 107 K 124 g
91 [ 108 1 125 }
92 \ 109 n 126 ~
93 ] 110 n 127 DEIL
94 ~ 111




2. Bang ma scan ttr ban phim

Mdi phim trén ban phim cta IBM PC déu durge gan mdt con sé. goi 1a
ma scan. tir 1 dén 83. IBM PC AT dung mét nhém ma khic, tir 1 dén 108
cdc ma nay bt diu bing cic phim sb, cac phim chit, rdi dén cic phim
chire nang va cudi cling la cdc phim cho con trd, khi mdt phim duoc nhén
thi bd xtr 1y ciia ban phim giri cho CPU ma scan tuong tng, khi nd dugce
nha thi ma scann ¢Ong thém 80 hex s¢ dugce gui tiép cho CPU.

Hex Thap phan Phim cua PC Phim cua PC-AT
1 1 ESC Tilde
2-B 2-11 1-90 1-90
12 triu, gach dudi tru, gach dudi
D 13 =, + =, + ]
¥ 14 Backspace \, thanh ding
F 15 Tab Backspace
10 16 Q Tab
11 17 W Q
12 18 E W ’
13 15 R L
14 20 I R
15 21 gy
16 22 U
17 23 I
18 24 Q T
19 25 P O
1A 26 [ P
1B 27 ] [ i
1C 28 Enter ] i
1D 29 Ctrl
1E 30 A Ctril
1F 31 S h
20 32 1] 5
21 33 F D
22 34 G i
23 35 H G
24 36 J i
25 37 K J
26 38 L K

Lad
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Phim cua PC Phim cua PC-AT
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27 39 Cham phiy, : L
28 a0 | Nhay Chém phdy,: |
29 | a1 Tidle Nhay
21 a2 Shift Lrat
Con 13 \,--—Ltulanh ding Enter
2C a4 o Shift trai
2D an X
ok 16 C 7
2F A v X
30 18 B c
31 49 TN v
32 50 M B
33 51 "~ bhay N
34 52  Chim M
35 53 /o2 Phay
36 5a Shift phai Chém
37 h5 . *,  PrtScr P
38 6 Alt
39 ¥ Spacc bar Shift phai
.”3A 58 Capswigék AlL
3 59 1
3c 60 F2
3D 6l 3 Space bar
-2 - e
- = e
40 64 Fe& Caps Lock
a1 65 F7 7
a2 66 F'g 14
43 6 9 re
a4q 8 F10 F8
A5 63 Num Lock 10
46 70 Scroll Lock, 1
Break
47 1 Hlome 3
18 12 midl tén 1én IS
a9 73 T pgup F7 :
an 74 D&u tru ban tinh F9 ;




Hex Thip phan Phim cua“PC Phim cua PC-AT
4D 75 Mai tén trai o

AC 76 5 cta ban tinh
AD Ty Miti tén phai

AF 79 End |

50 80 Ml Lén xubng

51 81 Pgbn B

52 82 Ins

53 83 Del :
5a 90 KSC

5B 91 Home

5¢C 92 MOi Lén trai
5D 93 End

5 9h t:]-um Lock
60 96 Midi tén 1én
61 97 5 cha ban tinh
62 98 Mai tén xudng
63 99 Tns

64 100 Scroll Lock
65 101 PqUp

66 102 Mii tLén phai
67 103 PgDhn

68 104 De |

69 105 Sys

6A 106 *, PrtScr
6B 107 -

6C 108 +

LA

L



PHU LUC 4
CAl BAT TURBO C VAQ MAY CUNG

1. Bé dia mém chiva cac file cua Turbo C
Co thé dung 2 dfa 1.2 dé chira cac file ciia Turbo C. Nén dung phuong an
DISKCOPY dé ¢6 duee cac phién ban diy trit.

bial gé)m 15 file (trong d6 14 file dudi com va exe). Cic file quan trong gE)m:
INSTALL.EXE dung dé cai dat Turbo C
TC.EXE Ia tdp tin quan trong nhét chia toan bd mdi trurdng két hop.
TCC.EXE trinh bién dich dong lénh
MAKE.EXE chuong trinh quan 1y 1ap tin
GREP.COM tim chudi trong nham tip tin
TOUCH.COM cép nhat ngay théng va gid cia tip tin
CPP.EXE trinh tién ich tién xir 1y
TCINST.EXE céu hinh Turbo C
TLIB.EXE thu vién cédc trinh quan 1y tip tin
UNPACK.COM bung tdp tin
OBJXREF.COM trinh tién ich tham khéo tdp tin d61 tuong
CINSTXFR.EXE chép cai dat version 1.5 sang version 2.0
BGIOBIEXE doi trinh didu khién db hoa sang tap tin ddi tuong
THEPL.COM trinh tién ich giup d&
README.COM trinh tién ich dé doc cac tip tin README
Dia 2 ¢dm céc tép tin tiéu dé (dudi h), tép tin thir vién (dudi lib) va tap
tin déi trgng (dudi obj).
2. Cach cai dat Turbo C vao dia cirng
Dit dia 1 vao 6 A va chuyén sang A sau d6 lin huot thue hién cdce thao
tac sau:
1/ Khet dong chuong trinh install bang cach bdm
INSTALL .4 (ky hiéu 4 1a Enter)
2/ Tai ddy man hinh xuét hién thdng bao
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ENTER - Continue  ESC - Cancel
Hiay bam Enter
3/ Xuat hién théng béo man hinh
Enter the SOURCE drive to use: A
ENTER - Select ESC - Cancel
Hay bim Enter
4/ Xuét hién thong béo man hinh
Install Turbo C on a hard Drive
F1 - Help ENTER - Select ESC - Exit
Hay bam Enter
5/ Trén man hinh hién 1&n cdc dong thdng bao va chi din:
Install Turbo C on a hard Drive

Turbo C Directory: CAC

Header IFiles Subdirectory: CATCUNCLUDE
Library Subdirectory: CATCV\LIB

BGI Subdircctory: C:ATC Examples
Subdirectory: CATC

Unpack Examples Yes
Memory Models ...
Start Installation
Thong bdo trén néi rang may sin sang cai dat Turbo C tai thu muc 1C
rén 6 C.
Ta ¢6 thé chon thu muc va é dia cimyg dé cai dat Turbo C bﬁng cach di
chuyén con tré dén dong Turbo C Directory rdi bim Enter. Trén man hinh hién
hop sang vai ndi dung '

CATC

ta chon lat 6 dia va thu muc s& cai Turbo C vao d6. Ching han ta mudn
cat Turbo C vao thu muc TURBOC trén 6 D the ta dua vao hép sing ndi
dung sau va bam Enter

DATURBOC

Khi d6 trén cac dong thong bao déu ¢é sur thay déi: cum tir CATC duoc
thay bang DATURBOC
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Sau khi d6 chon 6 dia va thuy muc ta bim I'9 (hoiic dua con trd dén dong
Start Installation réi bidm Enter). Viée cai dat bt ddu, mdy s& tao thu muyc
TURBOC trén 6 D va sao cac file tir dia mém véo dé.

6/ Khi do sao hét céc tép cua dia | may dimg va dua ra thong bao

Pleasc Insert the '
LIBRARY

disk into drive A:

Press any key to continue

Dura dia vio & A va bam Enter, viéc cai diit tiép tuc, hai thu muc con

duoe 1ao 1a:
+ Thir muc INCLUDE dé chira cac tép dudi h
+ Thtr muc LIB dé chira cac t¢ép dudi LIB va ORB]
7/ Khi d6 hodn tit viée cai dit may théng bao
Turbo C is now installed on your system

Press any Key to continue
Hiy bam Enter, viée cai dat két thic, may ra khoi chuong trinh install
trey vé DOS tai & A,
Biy g10 ta ¢d thé thue hién céc chuong trinh C tai thu muc doé cai dat
(vi du DATURBOC). '

358



PHU LUC D

HUONG DAN SU DUNG MOI TRUGNG KET HOP
TURBO C

) Chuong 1 di gidi thi¢u vai nét vé vide ap dung TURBQ C dé soan
thao. dich va thyc hién chuong trinh. Dudi day s trinh bay c¢ac kha nang
ctia TURBO € mdt cach day da hon,

§1. VAO MOI TRUONG C VA RA KHOI MOI TRUWONG C

1. Khi dang ¢ hé théng (DOS) mubn vao TURBO C ta bam TC va
ENTER.

2. Bé ra khoi TURBO C trg vé DOS ta ¢6 thé:

- hodc bam Alt-X (bam ddng thoi hai phim Alt va X).

- hozc vé menu File va bam phim Q,

- hodic vé menu File. dua con tré dén Quit Alt - X v bdm phim
ENTER.

3. Khi dang ¢ menu File, néu bim phim O (hodc dua con tro dén 08
Shell va bim ENTER) thi mdy s& tam thoi roi khoi TURBO C va ud vé
DOS. Dé quay trd lai TURBO C ta can bim exit.

§2. TRONG MOI TRUWONG TURBO C
1. T menu chinh. Dé chon mdt menu ndo do, ta dua con tro 13 menu nay
vi bam phim ENTER.
2. Tir trong tirng menu

- Bém chit diu ctoa mot tén chie nang (hofc dua con trd 1o mdt chire
nang va bim EN'TER) dé thuc hién chirc nang ndy.

- Bam phim Esc dé ra khoi menu ¢ vé menu chinh,

- Bam phim Esc trong menu chinh d¢ tr¢ v& menu dang lam viée
truge do.

- BAm phim I'6 dé chuyén v¢ cira 56 dang lam vice.



3. Tir b4t ky dau trong TURBO C

- Bam [l dé xem loi hudng dan vé tinh hinh hién tai.

- Bam F10 dé tr& v& menu chinh.

- Bim ddng thdi phim Alt va chit diu trong tén clia mdt menu dé chon
menu d6. Chang han bim AlI-E dé vé cira s6 Edit, bdm Al-F dé v& menu
File. bdm Alt-C dé dén menu Compile,...

4. Tong két cac cach bam phim va tac dung cla ching
F1 Hién [én man hinh thdng tin vé tinh trang hién tal.
I'2 Ghi tép dang soan thao vao dia.
I3 Nap mét ép vao.

IS Déng hode khdng dong khung cho cira s6 hién tai.

F6 chuyén tir cira s6 no sang cira s6 kia.

F7 Chuyén dén vi trf 18i trude do.

F§ Chuyén dén vi trf 131 sau.

I'9  Thuc hién "make".

I'10 Trd vé menu chinh.

Alt-F1 Cho hién lai man hinh huéng din vira xem.
Al-I3 Liy mot t&p dé nap vao.

Alt-T'9 Dich sang 1&p OBJ (tir tép dang soan thao).

Alt-I'10 Hi¢n man hinh version chwong trinh.

Alt-C vao menu compile,

Al-D vao menu Debug.

Alt-E vao menu Ldit., Alt-I' vdo menu File,
Alt-O vao menu option. Alt-P vao menu Proect,
Al-R viio menu Run, cho chay thi chuong trinh.

Alt-X Ra khoi TURBO C va tro vé DOS.

§3. XAY DUNG TEP MO
1. Cilra $6 soan thao vén ban Edit

Khi chon menu Edit ta sé nhin duge ctra s6 Edit rén man hinh. Bén
trong cwra s6 ¢6 dong thong bao vé tinh hinh thyue hién soan thio bao 0dm
cic thdng tin: tén 1€p dang soan thdo, vi tri con chay trong 1¢p, mdt soan
thao dang sir dung,
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Dong théng bao ¢o dang:

Linem Coln Insert Indent Tab  D:Filename.ext

+ Line m - Con chay dang & dong m

+ Coln - Con chay dang ¢ cdtn

+Insert - Pang ¢ mdt chén. Dé thay déi gitra mébt chén va mébt vidt deé
ta dung phim Ins hoéc Ctrl-V.

+Indent - Tu dong sép théng 1& trai véi dong trude. Bo hodc vao ché
d6 nay bang Ctri-OL

+ Tab - Dang nhén ddu Tab. Ding hay khéng diing Tab bing céch
bam cic phim Ctrl-OT.

+ D:File name.ext - tén tép dang soan thao

Trinh sean thao van ban si dung cdu trac 1énh tuong ty nhu cua
Notepad trong Sidekick hodc trinh soan thao cua TUBRO PASCAL, hodc
nhu ctia Wordstar. Chidu dai t8i da cia mot dong 1a 248 ky wr. Clra 0 Ldit
¢6 chidu réng 77 ky tw. Néu dong vin ban dua vao vugt qud chiéu rong cla
clra s6 thi cira s6 s@ tu cudn theo chidu ngang. P& vé menu chinh trong khi
soan thao ta bim phim F10.

Man hinh soan thio vin dwoc hé théng cit gitr dé sau do c6 thé quay tro
lai lam viéc.

2. Mt s6 1énh cia trinh soan thio viin ban.

- Di chuyén con chay trong tép dang soan thio bang cac phim miii tén
(1én, xubng, phai, trai), phim Page up (trang trén) va phim Page down
(trang duéi).

- Xod mdt dong bing Ctrl-Y

- Xo4 mét tir bang Ctrl-T

- Danh déu dAu khéi bing Ctrl-K-B va danh dau cudi khdi bang Ctrl-K-K

- Chuyén khéi bang Ctrl-K-V

- Sao khéi bing Curl-K-C - Xod khdi bang Ctrl-K-Y
Chii y: Trong phu luc 6 s& trinh bay hé soan thao C mét cach di’iy da hon.

3. Tao ra tép gbc mo

Dé tao ra tép gde mai ta thudng lam nhu sau:

Tir menu chinh chon menu File, sau @6 chon chitic niang New. Khi do
cira 50 vai tén NONAME.C sé duge md. Ta ¢o thé soan thao mdt tép mai
bing cach st dung cac 1¢nh di gidi thiéu trong diém 2.



4. Ghi tén tép dang soan thao lén dia

Cich 1. Khi ta bim phim 12 (1ir bit ky ¢hd ndo trong TURBO C) hoac
khi ta chon chirc nang SAVE cua menu File thi tép dang soan thao duoc ghi
ra dia. Tén cua ép chinh 1a tén duge chi ra trén clra sé Edit.

Cach 2. Khi chon chie nang WRITE TO ctia menu File may s¢ mo
mot hop sdng trén man hinh va doi. Ta can dua vio hop sing tén tép va
dudmg ddn, sau do bam phim ENTER. Chiang han nhu:

AMNGAN-MHANG\WNGOAI-TIEM

Khi d6 1¢n tép dang soan thao s& duge ghi vao dia. Tén tp s¢ 1a
NGOAI-TE.M, tép nim trong thu muc NHAN-HANG & & dia A.

Chit y 1: Khi ta khong dua vio ddu chdm va phan mo rong cua 1én tép
thi may s€& xem tép cd dudi C.

Chii ¥ 2: Khi ta khdng dua vao dudng dan va thu muc thi tép s¢ duoc
ghi vao thu muc chu.

§4. HIEU CHINH SUPA CHUA TEP

Bé hi¢u chinh mot tép di cd sin ta dung chire ndng Load ctiia menu File
dé doc nd vao b6 nhd. Sau dé ta thuc hién céc b sung va stra chira can thiét
(s dung cac 1¢nh néi trong diém 2 ciia §3). Cudi cung ta ghi t¢p nhdn dugce
ra dia (st dung cédc cach néi trong diém 4 cua §3).

Cha y: Khi doc mét tép chua ton tai thi ctra s6 Edit vin md, tén t$ép
duge chi ra trén man hinh, N§i dung cla tép 1a réng. Biy pié¢r ta ¢6 thé soan
thao mét t&p mai.

§5. CAC MENU TRONG MOI TRUONG KET HOP CUA TURBO C
5.1. Menu File. Menu File ¢6 cic chite ning sau.
1. Load (F3). Nap mét t¢p vao dé lam vige.
2. Pick (Alt-F3). Ly mot t¢p trong danh sach 8 ép trude day da nap
vao cta 56 Ldit.
3. New. Bio hiéu can tao ra mot tép méi. HE thong s& chuyén vio chie
nang soan thao. Tén t&p ngdm dinh 1a NONAME.C. T2 ¢6 thé thay
doi tén khi ghi tép vao dia (xem §3, diém 4).

4. Save (F2). Ghi t¢p dang soan thao vao dia.



5. Write to. Ghi tép dang sogn thao 1én dia theo tén mdi hodc dé 1én
tep di co trén dia.

6. Directory. I1i¢n thu mue hodie tip hop cac tép cén quan tam.

7. Change dir. 11i¢n néi dung thu muc hién taj va cho phép déi 6 dia
hodc thur mue, '

8. OS Shell. Tam thoi rdi bo mdi trudng két hop TURBO C va triy vé
DOS. Dé quay 1rd lai TURBO C ta bam exit.

9. Quit (Alt-X). Ra hin TURBO C va tro vé DOS.

5.2, Menu Edit

Menu Edit co tac dung khot ddng chiurong trinh soan thao van ban ¢o
sin cla TURBO C. Trong chwong trinh soan thao nay ta ¢o tré try vé
menu chinh hojc trd vé cdc menu khac (xem §2). Man hinh soan thio
van duge ct gitt dé sau do c6 thé td lai tiép tuc 1am vide.
5.3. Menu Run. Menu Run ¢6 cac chirc ndng:

1. Run (Ctrl-F9). Khoi déng qua trinh ty dich, lién két va chay chuong
trinh théng qua cdc théng tin da chudn bi sin trong chire niang Project
name cua menu Project. Néu khong dung Project name thi chuonyg
trinh ¢6 tén trong hdp sang Primary C file (menu Compile) duge xét.
Néu hop sang nay rdng thi chuong trinh dang soan thao duoc xét.

2. Program reset (Ctrl-F2). Lip lai ché do thyc hién toan bé
chuong trinh.

3. Go to cusor (F4)., Thyc hién chuong trinh cho dén dong 1énh chaa
con tré.

4. Trace into (F7). Thuc hién tung [énh mot.

5. Step over (F8). Thyc hién tung cdu 1énh va xem ldi gt ham 14 mdt
cdu 1énh, nhuw vay s& nhdy qua mot ham.

6. User sereen (Alt-F5). Trd lai man hinh str dung dé xem két qua
do chuong trinh tao ra, Bam Enter s& trd vé moi truong C

5.4. Menu Compile

Ta c6 thé dung céc chite nang ciia menu Compile dé dich chuong trinh
gbe sang t&p .OBJ (Compile to OBI), dé tao ra tép .EXL (Make EXE File),
d¢ lién két chuong trinh da dich thanh .EXE (Linh EXE Filc). dé dich lai
toan bd (Build all) hodc chon tép C ¢in dich (Primary C File).

%
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I. Compile to OBJ. Dich mét tép C thanh tép OBJ. Tép duoc xdc dinh
theo trat tyr sau:
- Trong project Name (néu ¢6)
- Trong Primary C File (néu c6).
- Trong cira s6 soan thao.

2. Makc EXE file. Dich v lién két dé tao thanh tép EXE. Cac tép
nguén duge xac dinh nhw trong Compile to OBJ.

3. Link EXE. Lién két céc tép OBJ va LIB d tao thanh tép chuong
trinh thire hién ¢udi EXE.

4. Build all. Dich lai va lién két d¢ tao thanh tép EXE. Cac t&p ngudn
duoc xdc dinh nhw trong Compile to OBJ (khong cin biét chang ¢6
bi thay déi hay khéng).

5. Primary C file. Ding chire ning nay dé xdc dinh tép C cin dich
thanh OBIJ hodc EXE.
Khi TURBO C dang tién hanh dich chuong trinh, mot cita s6 chinh
gilta man hinh duge mé dé théng bio cho ban biét vé tinh hinh dich.
Néu trong qué trinh dich ¢ 181, TURBO C s& thdng bao 13i vao cira s
Message va hién sang dong 131 dau tién.
5.5. Menu Project. Menu ndy c6 ¢ic chirc ning sau.

1. Project Namc Chuc nidng nay cho phep chon t¢p Project chia
théng tin vé cdc t8p can dich hodc lién két.

2. Break make on. Chirc nang nay cho phép xac dinh liéu vige
dich ¢6 phai dimg lai khi gdp warning hay error hay khong,.
3. Auto dependencies. Khong x¢t vi it dung.
4. Clear projeet. Chirc nang nay ding dé xoa tép Project va dit lai cira
s6 Message.
5. Remove massage. Xo04 cira s6 Message.
Cha y: Trong phu luc 7 s trinh bay cach ding menu Project dé dich moét
chuong trinh viét trén nhiéu t¢p.
5.6. Menu option. menu ndy gém cac chirc ning;
1. Compiler. Ding dé chon mé hinh bd nhé (chic nang con Model)
va xac dinh d¢ dai cyce dai cia tén trong chuong trinh (chic néng
con Source).

2. Linker. Chon phuong thire ién két.
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3. Enviroment. Chon moi truong.

4. Directory. Day la chirc nang hay ding dé thiét 1dp cac thu muyc lién
quan tdi qua trinh dich.

5. Argument. Pua vao cac tham sb dong 1énh cho chuong trinh chay
trong modi trudng C.

6. Save option. Ghi lai cac thay ddi trong menu option.

7. Retricve option. Khoi phuc lai thong tin option tir mot tép nao do.

Cac menu Debug v Break/watch s khao sat trong phu luc 9.
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PHU LUC B

HE SOAN THAO CUA TURBO C

Trinh soan thao Turbo C ding dé soan thao nhing chuong trinh
ngudn viét biang ngdn neit Turbo C. trong dé bao gdm nhiéu chirc ning
cua mot hé soan thao gidp cho céng viée soan thdo trér nén thudn tién.
dé dang. Phin nay s¢ néi dén cach su dung chuong trinh soan thao cua
Turbo C.

§1. KHOI PONG CHUONG TRINH SOAN THAO
Vi chuong trinh soan thao cta Turbo C 1a mét thanh phin clia méi truomg
ket hop Turbo C. Do vay d¢ khéi dong chuong trinh soan thao ctia Turbo C,
ta chi viée khoi ddng moi trudng két hop ctia Turbo C, bing cach thue hién
file chuwong trinh TC.EXE duoc diit trén thu myc nao do trén dia cimg hoiic
dia mém.
Vidu:
C:\>CD TC
CATC>TC A

Sau khi khoi ddng xong, man hinh clia Turbo C ¢6 dang nhu sau:

File  LEdit Run  Compile Project Options  Debug  Breakawatch
Edit
Line Col Insert Indent lab Fill Unindent C:NONAME.C

Message

FI-Help F3-Zoom F6-Switch F7-Trace F8-Step [F9-Make FF10-Menu

Khi dé, n¢u phién lam viée truge ddy dang lam viée véi file nao do. thi
nol dung cua file d6 s¢ duge ty dua ra. Con néu khéng man hinh sé ¢ dang
nhu trén vaéi tén lile 1a NONAME.C va con tro s& & diu cua dong diu tién
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trong cuira s0 soan thao Edit. hofe cling cé thé khéng nhin thdy con trd6 ma
thay hop den trén menu File ctia Menu nam ngang, khi d6 ta chi viée bam
phim Esc dé dua con 1ré vé ctia 56 soan thao Edit.

§2. CAC PHIM CHU'C NANG THONG DUNG KH! SOAN THAO
CHUONG TRINH

+eT1

sang phai mét vi tri

+ Ctrl + —

+ Cirl + «

+ Home, End

+ Ctrl Home

+ Ctrl End

+ Page Up

+ Pape Down

+ Ctrl Page Up

+ Ctrl Page Down
+ « (BackSpace)
+ Delete

+Ctrl +T
+Cul+Q+Y
+Ctrl+ Y

+ Ctrl + N

+ Caps Lock

+ Insert

: Chuyén con tro sang trdi, 1én trén, xudng dudi,

: Chuyén con tro sang phai mét tir

: Chuyén con trd sang trai mot tix

: Chuyén con tré vé dau, vé cubi dong

: Chuyén con tro vé du trang man hinh

: Chuyén con trd vé cudi trang man hinh

: Chuyén con trd 1én trang man hinh trude
: Chuyén con tro xudng trang man hinh sau
: Chuyén con ré vé& diu chuong trinh

- Chuyén con tré vé cudi chuong trinh

: Xoa ky tu ngay trude con 1ro

: Xod ky tir tal vi tri con tré

: Xoa tlr dang chita con tré

: Xo4 tir vi tri con tré dén cudi dong

: Xoa dong chira con tro

: Chén thém dong trong vao trude dong dang chira

con tro

: Chuyén d61 gitra hai ché do chit hoa va chit thuong

: Chuyén déi gitia hai ché dé cheén va de.

O ché dd de, ky tir danh vao s& dé vio ky tu tai vi tri con tro. Con & ché

dd chén, ky tu danh vao s€ duge chén vao tai vi trf con ro (tde 1a dong thoi
day cac ky tu tir vi tri con tro tdi cudi dong sang phai mot vi tri )

+ « (Enter) : Khi dang & ché df d¢, ¢d tac dyng chuyén con trd xudng
dong tiép theo. Con néu dang & ché do chen sé chuyén cae ky tu tdr v tri con
tro dén hét dong xudng dong mai Liép theo.



§3. QUAN LY CAC FILE TREN biA

3.1. Ghi néi dung file dang soan thao vao dia

Bam phim F2. Khi d6 néu chua dit tén file (dang dung tén 1
NONAMTI:.C) thi may s& moi dua vao 1én file tai vi tri con tro 181 bam |

Cht y: Néu khang go phin dudi vao tén filc thi Turbo C s& tr gan vio
duoi .C
3.2. Goi file m&i ra soan thao :

- Bam phim ¥3. Khi dé ¢6 thé mdy s& hoi ¢6 mudn ghi file dang soan
thao vio dia hay khong: Bam Y - néu cé, bdm N - néu khong.

Sau dé moi chon tén file can soan thio tai vi tri con wro. Tai day ta ¢o
hai cach chon nhu sau;

Cach 1: Gd trch tiép tén file cin soan thdo vao tai vi tri con tro {co
thé bao gdm ca & dia va duong, din néu mubn chi dinh & noi khac), rdi
bam 4. Khi d6 néu file da tdn tai ¢ noi duge chi ra, thi ndi dung cii cua
file s& duge dua ra man hinh dé soan thao tiép. Nguoc lai, nd dugce coi

nhu file md&i va moi ta bat dau soan thao tir vi trf con tro. Nhu v ay cdch
nay ¢é thé dung dé tao file mdi.

Cach 2: G vao nhém ky trr *.C hoidce néu di ¢6 thi bim ngay phim
dé chon nhitng {ile ¢é dudi .C di co trén dia, Lac dé trén man hinh s& hién
ra mgt bang chira danh sach cdc tén file ¢6 dudi .C cung véi cac 1én thu muc
con néu c6 cua thu mue duge chon. Muén chon file hodc thu muc nao ta
dwa hop sang t6i d6 roi bdm 1. Néu mubn chuyén v& thu muc me, thi
chuyén hop sang vé& ki hiéu ".\" rdi bAm . Nl vy cach ndy thuong
duge dung dé goi nhimg file chwong trinh da ¢6 trén dia ma ta khéng nhd
chinh xac tén hoiic noi chira no.

Chu y: - Hai chirc niing trén ¢6 thé chon tir menu File bing cach bim
Alt-T, sau d6 chon chirc ning "Save E2" dé ghi ni dung file dang soan thao
1&n dia, hodc chon "Load F3" dé gol file méi ra soan thao.

- Ngoai ra menu File con chira nhitmg chiic ning théng dung sau:

1 Pick Alt-F3: dé chon mét trong 8 file dang soan thao gin diy nhét
ra soan thao tiép.
+ Write 1o: ghi ndi dung file dang soan thao 1én dia voi mot t&n khic.
+ New: soan thdo tip tin maéi véi tén 1a NONAME.C
+ Directory: xem céc tdp tin trong thu muc chu
+ Change dir: d6i thir muc cha
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§4. S’ DUNG CAC CHU'C NANG VE KHOI DONG
Trong khi soan thao ndi dung file, ta thudng gip nhimg doan van ban
duoc xudt hién nhi¢u lan trong néi dung, thi voi nhitng doan do ta co ihé
danh ddu n6 dudi dang mot khdi dong, dé sau do ¢6 thé copy khdi do 161 vi
tri cin xuAt hi¢n ma khoéng cin phai go lai toan b¢ doan d6, hoic cling co
thé ap dung khéi dong dé thuc hién cac muc dich thuong gap khac sé& duoe
trinh bay dudt day.
4.1. Cach danh déu khéi dong
- Pua con tro to1 dong diu tién cua khdi, bim Ctrl + K + B, sau d6 dua
con trd 161 dong cubi cling ctia khdi, bAm Cul + K + K Khi dé cic dong
trong pham vi danh déu s& duge ddi mau nén dé tién theo doi.
4.2. Cac thao tac v&i khéi dong
+ Copy khdi dong: Dua con trd 161 noi ¢in Copy rdi bim Ctrl + K + C
+ Di chuyén khéi dong: Pua con trd toi noi can di chuyén rdi bim
Cul+K+V
+ Tat/hién danh d4u khéi dong: Bam Ctrl + K + H
+ Xoa khéi dong: Bim Ctrl + K +Y
+ In khéi dong ra may in: Bdm Ctrl + K + P. Néu khong c6 khéi dong
nao dugce chon thi todn bd chuong trinh s dugce in ra may in.
+ Ghi khéi dong ra dia: Bam Ctrl + K + W, Sau d6 vao tiép tén lile tai
vi tri con tré dé ghi khdi dong vao dé 6 bam,
Chiie nang nay dugce ap dung khi ta mudn Copy khéi dong sang mot
churong trinh khac nho 4p dung tiép chirc ning dudi diy.
+ Cheén ngi dung file trén dia vao tai vi tri con tro: Bim Cul + K + R,
tiép theo vao tén file cdn chén tai vi tri con trd rdi bam. Khi d6 ndi
dung file chén vao s& duoe danh ddu dudi dang mot khdi dong.

§5. TIM KIEM VAN BAN TRONG NOI DUNG FILE DANG SOAN THAO

Chirc ning nay duge ding dé di chuyén nhanh con tré 161 nhitng vi tri
xuat hién ciia nhém tir nao d6 ma ta cin quan tam.

Dé thuc hién bim Ctrl + Q + I. Tiép theo:

+ Vao nhom tir can tim tai vi trf con tro rdi bim J vi du: Do

+ Vio cde tuy chon trong qua trinh tim tai vi trf con trd rdi bam, Céc
tuy chon khi tim gdm c6:

369



B: Tim nguoc tir vi trf con tro vé ddu chuong trinh

G: Tim xudi tir vi tri con tro vé cudi chuong trinh

L: Chi tim trén khoi duge dinh diu

U: Tim khong phan biét chir hoa, chit thudng

W Tim tlr nguyén ven

Chua y:

- Céc tuy chon cé thé gd vao 14 chir hoa hodc chit thudng va ¢6 thé két
hop nhiéu tuy chon véi nhau,
- Nhém tir can tim khdng vuot qua 30 ki tyr,

Vi du: Khi vao cac tuy chon: GuW J tire 1 s& tim tr vi trf con o vé
cudi chwrong trinh, trong qua trinh tim s& chuyén con tro dén ca cde 1 "do”.
"DO". "dO", nhung s& khang chuyén con 1ro 16 cac tir dang "dong". "Don" ...
vico tuy chon W,

Khi tim con tré s& chuyén dén vi trf ddu tién thoa min trong pham vi
duge chon.

D¢ chuyén con tro 161 vi tri thoa mén tiép theo bim Ctrl + 1.,

§6. TIM KIEM VA THAY THE VAN BAN
- Bim Ctrl + Q + A. Sau dé:
+ Vo nhom tir cdn tim tai vi tri con tré rdi badm I | vi du Bienl J
+ Vao nhom tir ¢dn thay thé tai vi tri con tro rdi bAm ., vi du Bien2 !
+ Tiép theo vao nhimg tuy chon khi tim va thay thé. Cac wy chon ¢
diy bao gom it ca cac tuy chon cta chie niang tim,

Chi y: Tuy chon G s& ¢6 y nghta khac: Tim tir dau dén cudi chiong trinh,

Thém hai tuy chon la:

N - néu c6 s¢ thay thé ngay khi tim thdy. Con néu khéng, mdi khi tim
thdy may s& hoi ¢d mudn thay thé hay khong.

s - La mOt sé nguyén duong cu thé dé chi 6 landuoe tim va thay thé,
néu khéng co tuy chon nay thi chi tién hanh tim va thay thé mdt lan (wy
chon nay khong c6 tac dung di vai G, nd chi ¢d tac dung déi voi B).

Vi du: Néu vio cic tuy chon GUWI0 J thi s& tim tir dAu dén cudi
chuong trinh, trong quéa trinh tim s& khong phén biét chit hoa, chit
thuong, tim mdt tir nguyén ven. Khi tim thiy may s& héi c6 mudn thay
thé hay khong (Replace (Y/N) ):
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+ Bam Y néu co,
+ Bam N néu khéng va con trd s@ chuyén xubng tir tiép theo ciing
thoa man didu kién tim kiém,
+ Bam ESC néu mudn két thie qué trinh tim va thay thé.
(Chu ¥ tham sé 10 & diy khéng cé téc dung gi).

§7. Y NGHIA CUA DONG TRANG THAI
Dong trang thai chinh la dong;
Line Col Insert Indent Tab Fill Unindent
nam trong cira sé soan thao ( Edit ) dé thong bdo trang thai soan thao tai thin
diém hién tai.

Y nghia cdia cdc thanh phiin trén dong nhw sau:

+ Line: Cho biét vi tri dong ¢ua con tré trén man hinh.

+ Col: Cho biét vi tri ¢4t cla con trd trén man hinh,

+ Insert: Cho biét dang & ¢hé do chén, néu khéng c6 thi dang & ché do
de. D¢ chuyén ddi gitta hai ché do ndy ta bAm phim Insert nhu da biét.

+ Indent: Thong béo dang & ché d6 tur dong can 1& trai khi chuyén
xudng dong méi bing phim. Tie 1a khi d6 con tré sg tir cin thing 1& véi
dong ngay trén. Con néu khéng cé Indent ( ché dd khong tu dong can 16
). thi con tré ludn chuyén vé ¢dt diu tién cla dong. Bé chuyén dbi gitra
hai ché d6 nay, ta gd td hop phim: Ctrl + O + 1, _

+ Tab: Khi xuét hién, thi mdi lan gd phim Tab, con (ré s& r&i sang phai
8 ky tir. Mudn hién thi, hofc tit chir Tab, ta gd td hop phim Cul+ O + T,

+ Fill: Khi dugce hién thi nghia 13 dang & chirc ning tao bang. Néu mudn
tat chirc nang tu ddng ciin bang ta g t& hop phim: Ctrl + O + I,

+ Unindent: Théng bao dang & ché d6 ty ciin 12 trai khi dtng phim xo0d
Backspace. Tire 1a khi d6 néu dua con tro t6i chir cai dau cta dong nao do,
réi bim phim Backspace, thi dong dé s& duge can thing mép trai coa dong
phia trén gan nhét cé mép trdi thut vao it hon. Dé tit m¢ chire ning nay ta
gd: Cul + O+ 1,
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PHU LUC 7

DUNG MENU PROJECT DICH
CHUONG TRINH VIET TREN NHIEU TEP

Menu Project cho phép 16 chite mdt chuong trinh 16n thanh nhiéu mé
dun doc 1dp, mdi md dun chia trén céc tép khac nhau va ¢d thé & dang
ngudn (dudi C) hay dang dich (dudi OBJ). Project co kha nang:

+ Dich cdc mé dun chuong trinh mét cach déc lip (néu ching & dang
nguén)

+ Lién két cdc m6 dun vira dich va cdc md dun da ¢ dang dich (duoc
dich tir trude) dé tao thanh mot tép chuong trinh thye hién dudi EXE.

Nhur vily bang cach ding project ta chi phai dich lai nhung mdé dun nao
¢6 thay dbi. Biy gid ta minh hoa cach dung project trén 2 vi du.

Vi du 1. Gia st chuong trinh cita ta kha 1on va phai viét tén nhidu
tép. Ilon nira ¢4 nhiing t&p lai bao ham cdc tép khéc (biing #include). Xét
mdt thi du cu thé 1a can phai dich chuong trinh trén cac tép:

- myprog.C ¢6 1énh bao ham tép myprog.h

- myprogl.C c¢6 1énh bao ham tép myprog.h va defs.h

- myprog2.C ¢6 1énh bao ham tép myprog.h va ifdefs.h
v phdi tao ra tép thye hién vai én myprog.exe.

Mudn vay dau tién st dung menu Project dé chon tén project. Trong
truong hgp nay do la 1ép:

myprog.prj

Sau d6 ta sir dung trinh soan thao van ban ciia TURBO.C dé soan thao
nd1 dung cho tép myprog.ptj nhu sau:

myprog.c {myprog.h)
myprogl.c (inyprog.h dels.h)
myprog2.c (myprog.h ifdefs.h)

Mét khi ta da thiét 14p duge 1ép myprog.ptj nhu vy roi thi bit ki luc
nao ta cling ¢6 thé dich hay dich lai chuong trinh néu trén bing cdch dung
phim chirc nang F9.

n



Vi du 2. Gia st trong tép chuong trinh ngudn TINH.C ¢6 sir dung céc
ham trong céc tép thu vién (do ta xay dung):
MA TRAN.OBJ
HAM SO.0BJ
Khi d6 dé dich tép TINH.C ta lam nhu sau:
+ Tao t€p TINH.PRJ v&i ndi dung:
TINI.C
MA TRAN.OBIJ
HAM_ S0O.0BJ

+ Dung chtic néng Project name ctia menu Project dé chon tép project
la tép TINH.PRJ

+ Bdm phim 9

Két qua ta s& nhin duoc tép TINH.EXE.

Chuy 1: Cac tép MA TRAN.OBJ, HAM _SO.OBIJ phai dugc dich theo
cing md hinh bd nhd (xem Phu luc 10) nhu khi dich t¢p TINH.C. Néu mdi
mod dun duge dich theo mdt md hinh khac nhau thi khéng thé lién két duoe.

Cha y 2: Cac menu Project va Compite tién hanh dich trong moi
trwdng két hop ciia Turbo C vi vy chi cho phép dich cac chuong trinh
vira phai. Do véi cae chuong trinh 1on can dich bing trinh TCC i moi
trudng DOS (xem Phu fuc 8).

Tad
1
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PHU LUC 8

DICH CHUUNG TRINH THEO
CHE D0 DONG LENH TCC

Trinh bién dich TCC thue hién & mic DOS cho phép dich cac chuong
trinh 1én gdm nhidu mé dun trén nhidu ép & dang ngudn (dudi C) va dang
dich (dudi OBJ). TCC sé& tién hanh:

+ Dich mét cdch doe 1ap cde md dun ngudn

+ Lién két cac méd dun vira dich, cic md dun dang dich (da dich tur
trude) va cac mo dun thu vién (dudi LIB) dé tao thanh 1¢p chuong trinh thue
hién dudi EXE.

1. Dong Iénh TCC & mirc DOS ¢6 dang sau:
tce {tuy chon,...] 1€n tép [tén tép,...]
2. Chu y khi viét:
+ Gifta tee cde tuy chon va tén tép cach nhau it nhat mot khoang tréng,
+ Cée tuy chon déu bat ddu bang ddu gach ngang vi du -ml|
3. Quy wéc vé tén tép:
+ ten_tep hidu I ¢dn dich tép ten_tep.c
+ ten_tep.c hidu 14 ¢dn dich tép ten tep.c
+ten_tep.xyz hiéu 1a can dich tép ten_tep.xyz
+ ten_tep.obj duoc ghép vao 1ép chinh khi lién két
t ten_tep.lib dugce gép vao tép chinh nhu tép thu vién
+ten_tep.asm goi MASM dé dich thanh OBJ va lién két
4. Tén tép chwong trinh thwe hién
Thong thudng trinh bién dich dat tén cho 1ép thue hién 1 1én clia tép
gbe hodc tép dich diu tién trén dong 1¢énh.
Néu muédn ding tén khac dét cho 1ép thuc hién cdn sir dung ty chon
-ctén tép thuc hién

ddt trude moi tén 1ép khac.
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5. Vai vidu
Vidu 1. Dong Iénh:
tee -ld:Melinclude -Ld:\tehlib -ckq ttl.c tv.obj 12
c0O ¥ nghia sau:
+ Thu muyc chira céc tép tiéu dé (dudi h) 1a d:\tctinclude
+ Thu muce chira cdc t¢ép thu vién (dudi lib) 1a d:\eilib
+ Tén chuong trinh thue hién la kg.exe
+Tép ttl.c can duoe dich
+ Tép tv.obj can duogc ghép vao khi lién két
+ Tép t12.c cin duoe dich
Vidu 2. Dong lénh:
tce -lestchinelude -Letehib -m! -C -K sl s2.¢ tv.lib
co ¥ nghia sau:
+ Thu muc chira cdc 1ép tidu dé (dudi h) 12 ¢:\tchinclude
+ Thu muc chira cac t€p thu vién (dudi lib) 1 ¢:\e\lib
+ M6 hinh bd nhd large (tuy chon -ml)
+ Cho phép cdc 101 chi thich 1dng nhau (tuy chon -C)
+ Khai bao char chuyén thanh unsigned char (tuy chon -K)
1 T¢p thue hién 1a sl.exe
+ Céc tép ngudn sl.c va s2.c ¢in duoc dich
+ Tép thir vien tv.lib duoc ghép vao khi lién két
6. Cac tuy chon thwong dung
Tuy chon mo hinh bg nhé
- mc¢ mo6 hinh compact
- mh md hinh huge
- ml mo hinh large
- mm m3d hinh medium
- ms mé hinh small
- mt md hinh tiny
Tuy chon xi Iy chuong trinh ghc
- A Tao ra chuong trinh tuong thich voi ANSI, moi tir khod mé réng
déu bi bo qua va co thé dung nhu tén goi. D6 1a cae tir khoa sau:



near far huge cdecl asm pascal interrupt

es _ds _cs_ss va cac bién gia thanh ghi nhu _AX BX

- C Cho phép cdc 101 cha thich duge 1éng nhau.

- K Xir ly moi khai bao char 1a unsigned char (ngdm dinh char 1a
signed char)

Tuy chon méi trwong

-Itm Tim cac 1€ép ticu dé trong thu muc tm (gdm ca 6 dia va dudmg dén)
-Ltm Tim céc (§p thu vign trong thuy muc tm (gém ca 6 dia va duomg din)
Tu¥ chon két qui

- cten_tep Tép thuc hién c6 tén laten_tep.exe

- oten_tep Dich tép ten_tep.c thanh tép dich ten_tep.obj
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PHULUC 9
SUA LOI CO PHAP VA GO ROI CHUONG TRINH

Céc chire ning sira 13i cu phép va g& rbi chwong trinh thude phén Turbo
C Dcbugger. Trong d6 ¢é nhitng kha ning rit manh va thudn tién giGp ta
hiéu chinh nhimg 16i ¢t phap, theo ddi qua trinh thue hign timg bude cua
chuong trinh dé tim ra nguyén nhin chirong trinh bi quén, hodc chay sai két
qua ... . Phan nay s& trinh bay cdc kha nang d6 cua Turbo C Debugger.

Turbo C Debugper duoc cai sin vdo trong mdi trudng két hop cua
Turbo C va trd thanh mdt thanh phan cia mdi trudng két hop. Do vay khi
mdi trudmg két hop duge khoi dong Turbo C Debugger cling duge tyr khot
ddng va cho sin sang lam viée {menu Debug).

§1. SUA LOI CU PHAP
Théng thudmg khi vira soan thao xong mot chuong trinh, ta viin con mic
mét s& 131 et phap ndo d6. Do vy néu thue hién bién dich hofic chay thir
chuong winh thi trén man hinh s& hién ra nhimg théng bio vé& nhimg sai sot do.
Vi du: Trén man hinh soan thao di vao xong ndi dung cua file THUL.C
¢6 ndi dung nhur sau:

/* thul.c - Vi du ve chuong trinh sai cu phap */

main(}
{
inl a=8
int b=5;
tich=a*b;

clrscr{};
printf (" Tich a * b= %d", tich};
}
Khi chay hodc bién dich chwong trinh, ctra s& Compile s& ¢6 thong bio 16i:
"Error: Press any key"”
Khi bdm phim bat k¥, trén man hinh s& hién ra ctra sb Message. cira s6
niy thong thudong luén xudt hién & cudi man hinh ngay dudi cira s6 Edit.
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Song ciing ¢6 thé né chiém toan bd man hinh (khong con chd cho cira sb
Edit), khi do dé lai hién hai cua sé ta bim phim F5.

Trong cuira s6 Message ¢6 chira danh séch nhitng 161 ¢t phap ma chuong
trinh méc phai. Dua trén danh séch ndy ta tién hanh viée ndi két gitra thdng
bao 18i va 18i trong cira sd Edit thong qua méi truomg két hop.

1.1. Néi két giira théng bao 16i va 15

Viée két ndi nay nhim muc dich phat hién cdc nguyén nhidn sai va
chuyén nhanh con trd téi noi do dé sira. Con déi voi nhitng 15i dom gian,
d¢ phat hién. va d& chuyén dén, thi ¢6 thé bim ngay .l. hoac AR+E dé
chuyén vio ctra s6 Edit va tién hanh sia.

Quad trinh két ndi duoc thuc hién ngay khi xudt hi¢én cira s Message,
Théng bao 161 dau tién duoc lam sang va dong chua 16i tmg véi thdng bao dé
cling duge 1am séng. Ngodi ra trén dong chira 16 con xudt hién mot diém danh
déu (co hinh khéi) cho biét noi chuong trinh bién dich phat hién ra 181 dau tién.

Hinh énh man hinh trude khi két ndi ¢6 dang:

File  Edit Run  Compile Project  Options Dcbug  Break/watch

Edit
Line 5 Col 7 [nsert Indent Tab Fill Unindent C:NONAMLE.C

*thul.c*¥/ :
* Vidu ve chuong trinh sai cu phap */
main()

{

int a=8

int b=5;

tich=a*b;

clrscr();

printf{" Tich a * b= %ud" tich);

i

Message
Compiling CATC\THUL.C
Error CATCAVTHULLC 5: Declaration syntax error in funclion miain
Error CATCVTHULLC 6: Symbol 'tich' in in function main
Error CATCYTHUL.C 6: Symbol 'b' in function main

Fl-Help F5-Zoom F¥6-Switch TF7-Trace F8-Step F9-Make F{0-Menu
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Thong bao 157 thir nhit trong cira s& Message 13 "Declaration syntax
error in function main". Dong nay duge lam sdng trong cira sO. Néu may
dang ding ¢6 man hinh méu, thi déng "int b=3; " trong chuong trinh ciing
duoc lam sang va diém danh diu 12 mdt khdi mau dé xuat hién ngay sau chit
"int" trén dong do.

L3i x4y ra do ta quén dua ddu cham phiy khi két thic khai béo:

int a=8

Chuong trinh bién dich khdng biét da xiy ra 16i cho dén khi né thiy chit
"int" trén dong ké tiép. 14 noi ¢o diém danh diu. Do vay cach danh déu noi
¢ 131 cia chuong trinh bién dich thuong khéng tring véi diém thue su co
18i ma thuong & nhing vi trf 1dn ¢dn dé tir d6 goi v ta chuyén dén noi thuce
sir ¢o 181 va tién hanh sia.

C6 thé dung cde phim miti tén dé duyét qua cée thdng bdo 181 trong ctra
s& Message. Khi vét sing dén thdng bao khac, dong twong (ng clia chuong
trinh ¢6 13 d6 trong cira sb Edit s& duge [am séng,

Bién "tich" chwa dugc khai bao ma di dugce sir dung trong 1¢nh pan:

tich=a*b;
nén phat sinh thong bao 161 thir bai: "Symbol “ich’ is in function main". Vi
bién "tich" chua duoc khai bao ma chuong trinh bién dich khaéng hiéu bién
"b" trong dong 1énh trén mic di bién "b" da duoc khai bdo, nén phat sinh
tiép 161 thir 3:

"Symbol 'b' in function main ".

Tir day ta thiy tir mot 181 giip phai cé thé danh lira chwong trinh dich 1a
¢6 nhiéu 161 Khic.

1.2. Stva 16i

Dé stra 181, dung cic phim mdii tén dua hdp séng té1 dong thdéng bio
131 trong ctra s& Message rdi bam. Khi do con o s€ lai xudt hién trén cira
sd Bdit tai vi tri cd dénh ddu, lic nay ta dua con ird 161 noi can stra va tién
hanh stra. Trong qua trinh stra ¢6 thé badm phim F6 dé mo rong toan bd cia
s6 Edit (ctra sé Message khi do s& khong xuét hign).

Dé quay vé cira sb Message ta bam phim F6. Sau dé lai chon théng bdo
161 khac, bAm dé Chuyén sang cla s6 soan thao va sia.

Chi v: Vi chuong trinh bién dich ¢6 sinh ra nhimg théng bao 15i
khong chinh xdc tir mat 18 trude d6. Nén sau khi stra xong mot s6 181 ndo
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do ta nén bién dich lai dé bo di nhimg dong théng bao 16i thira trong cira
50 Messagpe,

Khi bién dich va chay chuong trinh, ¢6 thé gap cac tr uong hop chuong
trinh bi quin hodc chay sai két qua ma khéng 1hé phét hién nguyén nhan
ban{: cach xem long thé toan bd chuong trinh. Khi d6 ta ¢6 thé dunﬂ cac
chire ning thye hién chueng trinh timg bude cla chuong trinh g& rdi va co

thé két hop voi viee s dung nhitng ti¢gn ich hivu hiéu khac duoc trinh bay
dudi day.

§2. LAN TUNG BUOC (MOl BUGC MOT DONG)
2.1, M&i 1an mét buéc

O mdi budce thue hicn ta phai bdm phim F7. V&i lin bdm F7 diu 11én,
dong dau tién trong chuwong trinh ( dong main() )sé duge lam séng. dong
duge lam sang, nay duoc ;;01 ta dong chuan bj thue hién, va no sé duge thyc
hién & lin bam phim F7 tiép theo. Mdi lan bam ph]m F7 déng dang dugc
lam sang s& dugce thue hién, sau d6 trdr vé mau nén binh thudng, va wy theo

néi dung ctia dong d6 ma mét dong lénh 1iép theo nio d6 s¢ duge lam séng
dé chuén bj thuc hién & bude tiép theo.

Nhu vdy nhd chay timg bude, chung ta d& dang nim duoe cac 16 logic
trong chuong trinh.

Chu y: Ta ciing ¢6 thé dung phim F8 thay cho F7 d6i voi nhitng dong
khong co i ;:,01 ham duoc khai bdo trong chuong trinh. Sy khic nhau gilia

F7 va I8 chi xay ra khi trong dong duge lam sang ¢6 1o goi ham duoc khai
bao trong chuong trinh (xem diém 5.1 muc §5).

2.2. T&i 1ap lai qua trinh g& réi
Bam Ctrl + F2 hoac vao menu Run chon muyc Program reset. Khi d6 ba

nhd dung cho viée g& 16 s& duge giai 104, l\hong co don;, nao duge lam séng
va két thic qua trinh g& r6i, dé chuén bi cho 14n g gd 16i tiép theo.

§3. DUNG CUA SO WATCH

Lin timg bude thudng duoc dung kém v6i vige sir dung cia s6 Waltch
dé theo dai gia tri cla bién trong mdi bude thie hién dé d& tim ra nguyén
nhan chuong trinh thue hién sai.

Dé lam diéu do ta phéi nhdp vao cdc bién cdn theo doi, bang cach
chon myc "Add watch" cta menu Break/watch, hodc ¢6 thé bam Ctri+F7,
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sau dé nhap tén bién vao tai vi tri con tré trong cra sd nho "Add Watch”
va bim ...

Chi v: Mdi lin chon chire nang nay chi duge phép nhip vao nhiéu nhét
mot tén bién. Do vay néu mubn theo ddi nhiéu bién thi phai chon nhiéu lan
chitc ning nay.

Trong khi soan thao, néu chua nhin thiy cira s6 Watch (& bén dudi man
hinh). thi ta bim phim F5. Khi d6 trén man hinh s& ddng thoi hién ra ca cura
s& soan thao va cira s Watch, dé chuyén doi gifra hai cira s6 ta bam phim
F6. Mdi bién trong cira s6 Watch duge hién trén mdt dong. Khi cia $O
Watch duoc chen s@ ¢6 mdt dong duge lam sang dé chi réng bién dé dang
duoc chon, dé sau dé co thé thyc hién nhimg thao tac khic dugc trinh bay
dudi diy voi bidn do. Khi cira s6 nao dang duge chon néu bam phim F3, thi
ctra 86 d6 s& duoe md rong ra toan bd man hinh, do viy cira s con lai st hi
khuét. Dé hién lai ca hai cira s6 ta lai bim phim F5.

Khi d4 ¢é ctra s& Watch, va néu chay chuong trinh tirng bude, thi gia tri
cua cac bién trong cira sé Watch s& duge hién ra va thay d6i theo két qua
cua tirg buge thue hién.

Cac thao tac sau ddy dwge chon tir menu Break/watch.

Néu mudn sira lai tén mét bién nao do trong cua s& Watch, hay thay
bién do bing bién khac, trude hét ta chon cita s& Watch bing cach bim F6
(néu hién thei dang & clra sé Edit), sau do chuyén hdp sang vé dong chira
tén bién do, chon chite ning "Edit watch”, hodc bim Enter, roi tién hanh sia
lai tén va bim Enter.

Con néu mudn xoa mdt bién nao dé trong cira sdé Watch, ta ciing dua
hop sang t&i dong chira tén bién d6, rdi chon chire ning "Delete watch”, Néu
mudn xo0d toan bd cdc bién, ta chon chirc ning "Remove all watch”, ma
khong cAn quan tam con tré & dau,

§4. SUy DUNG DIEM GAY

Nhu trén ta di biét, néu dung chic niing chay timg bude bing cach
bim phim F7, thi tai mdi bude chuong trinh ¢hi thye hién mdt dong 1énh sau
do tam thoi dung lai. Trong khi ¢6 nhidu trudng hop ta chi mudn kiém tra
viéc thuc hién chuong trinh tai mot s6 dong nao dé. Khi do néu van ding
chire ning chay timg budc bing cach bam phim F7 thi s& mét rat nhidu thoi
gian (dac biét 1a vdi nhimg churong trinh dai) vi phai di qua timg dong mot.
Dé khic phuc diéu do, chuong trinh g& rdi cho phép dat trude nhitng didm
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£dy tai nhitng dong cin quan tam, sau d6 mdi lin bam Cul + I chuong
trinh & thue hi¢n va dimg lai & timg diém giy theo thir te (I teén xubng
dudi cua cac diem gay da duoc dit.
4.1. Cach dat diém gay

Dua con tre 161 dong cin dat. bam Crrl-F§, hojc Alt-B dé vao menu
Break/watch sau d6 chon muce Toggle Breakpoint. Khi mét dong duge dit
diém gdy, thi dong d6 s& duoc dai thanh mau dé. khic vdi mau cia dong
duoc lam sang dé chudn bi thue hién khi ding chtic nang chay tirng budc
F7, hoic F8.

Mubn xod mét didm giy, ta dua con 16 161 dong cdn xod, sau d6 ciing
thue hién nhar trén,

Trong chuong trinh cé thé dit nhidu diém gay. Khi ¢6 nhidu diém gay,
chuong trinh thye hién dén diém gy nao thi diém gdy do s& duoc lam sang
gidng nhu dong dige 1am sang khi bim F7. hoic I'8.

4.2. Dung mét diém gay

Khi chi cin ding mt diém gy, thi ta ¢6 thé khang cdn diit theo cach
trén, ma dua ngay con trd tdi dong cin quan tim, bim phim F4. hodc chon
chire néng "Go to Cursor"” trong menu Run.

§5. GO ROI HAM

Khi ¢6 nhiéu ham duge dinh nghia trong chuong trinh va ham nay lai
oi ham khdc, thi qua trinh g& rdi s& trér nén rit phire tap. Song chuong trinh
ol rbi da cung cdp mat sb chire niing dé giam bot su phuc tap do.
5.1. Lan tirng dong so véi bwée qua

Trong khi thuc hién timg bude chwong trinh bang cach ding I'7, hoic
IF8. Khi dong duge lam sang (dong dang chudn bi thue hién) ¢6 chira 1o 201
ham: Néu mudn kiém ta thue hién timg dong trong dinh nghia ham, thi ta
phai bim phim 7. Con néu mudn thye hién ludn c¢a ham doé (bude qua
ham), thi ta bdm phim F8.
5.2. Xem muc Call stack

Khi lan theo vét qua nhidu cép coa ham, ta c6 thé quén mét noi xudt
phat. D& nh¢ lai ta bdm Ctrl-F3, hodc chon muc “Call stack” trong menu
Debug. Khi d6 man hinh s& hién ra ctra s6 nho "Call stack” chira danh sach
toan bd cac i goi ham hudng dén dong dang chudn bi thyc hién.
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Chi y:

- Khi ta thuce hién tiép qua trinh chay titng bude chuong trinh, thi ctra
s6 "Call stack" s& bi bién mat. Do vay ta khdng thé quan sat duoc su
thém bdt cac ham mdi vao danh sach "Call stack” trong khi lin tung
birge chuong trinh.

- Dé chire nang Call stack lam viée duge. thi muc Standard Stack Frame
phai dat la ON. Muc nay dat trong Code Generation ciia muc Compiler
trong menu Option. Gia tr{f ON ludn la mic dinh, nén néu khong ¢é su sta
lai trude do, thi ta khong can phai lam gi ca.

5.3. Tim ham

Trong cac chuong trinh dai ¢6 dinh nghia ham, dé khoi mét thoi gian
khi mudn tim dén ham ndo d6 trong chuong trinh. Ta chon chire nang Find
Function trong menu Debug, sau do pd vao tén ham tai cia s6 "Find
Function" rdi bam (khéng can gd cac ddu mo déng ngodc va tham sd cua
ham). Con tré khi d6 s& chuyén ngay vé ddu noi dinh nghfa ham.

§6. DUNG CUA SO EVALUATION
6.1. Thay doi gia tri mét bién

Trong qua trinh g& réi ta ¢6 the lam thay di gia tri cia cac bién cin
quan tam. D& lam didu d6, chon muc Evaluation trong menu Debug, hodce
bam Ctrl-F4. Khi dé trén man hinh s hién ra cia sb sau:

Lvaluate

Result

New value

Vo tén bién tal 6 Evaluate (chi duoc nhip mdt tén bién), ro1 bam . Khi d6
trong & Result s& hién ra gia tri hién tal cia bien do, tiep theo dua con 16 161 6
New value dé vao gia tri mai cho bién. roi bam .

e
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D¢ ra khoi cira sb trén, bim phlm Esc, hoac ¢t thye hién tiép cac chic
ning g& roi, thi cira sb trén sé ur tit,

6.2. Tinh bidu thire

Ta ciing ¢6 thé nhap biéu thirc vao & Evaluate rdi bim phim . thi gid ]
cua bicu thirc s& duge hién ra trong 6 Result. Nhung khi d6 khéng duoc

vao gid trf méi cho bidu thirc tai 8 New value, vi chuong trinh dich s& khéng
hiéu duge su thay déi nay.

Co thé nhip vao 1t ca cac loai biéu thirc trong § Evaluvate. Trong biéu
thirc ¢6 thé chira mot hay nhiéu bién va nhidu loai todn tur. Song s& khéng xur

Iy duoc néu trong bidu thic ¢é cac ham nhu sin(). sqrt(), hay bit ky thir gi
duge tao bing #deline hay typedef.

384



pHU LUC 10

CAC MO HiNH BO NHO

§1. BAN O BO NHO CUA CHUWONG TRINH
B4 nhé chuong trinh gdm 3 ving chinh 1a:
+ving ma (gdm cac cau 1énh va cic hing) do thanh ghi doan CS tro 4.
+ ving dit liéu (26m cdc bidn tinh va bién toan bd) do thanh ghi doun
DS tro toi.
+ vung ngin xép (chira cdc bién cuc bd) do thanh ghi doan SS tro 161,

Ngoai ra ¢é thanh ghi doan ES (Extra Segment) duoc diing dé truy nhap
tévi dir liéu bén ngoai 3 ving noi trén (vi du nhu viing nhé cép phét dong).

Véi cae chueng trinh 16n mdi vung nam trong cac doan (64 KI3) khac
nhau va cac con tro CS, DS, S8 tro tdi cac doan khéc nhau. Vi ciac chuong
trinh nho, ¢6 thé dit ca 3 ving ma, dir liéu va ngin xép trong mot doan, khi
d6 ca 3 thanh ghi CS, DS, SS déu tro téi cung mdt doan.

Trong C ¢4 6 md hinh bd nhd, mdi mé hinh c6 mot 0i6i han ve do 16m
cho méi vimg: ma. div lidu va ngan x&p. N6 ciing xdc dinh ciceh tham chicu
dén mdi vine.

Nhu vy viéc chon mé hinh bd nhé phu thude vao kich thude chuong
trinh. Vi du ddi v&i chuong trinh rit nho ¢6 thé dung moé hinh tiny, chuong
trinh rét 16n thi nén dang md hinh huge.

§2. CON TRO GAN VA XA

Vi kién tric phan doan ¢tia nd nén 8086 co hai kidu dia chi bd nhe: gfin
(ncar) va xa (far).

Thanh ghi CS Iudn luén tré toi doan ma hién thdi. Mot thi tue gédn phai
nim trong doan md hi¢n théi. Chi thi goi thu tuc gﬁn chi dol hol mot dia chi
16 bit nhu la dbi s& caa nd. Vi du néu thanh ghi CS chira 2000 thi md 1énh
sau s& goi thi tuc ¢ 2000:0100

CALL NEAR 010011; Goi tht tue & CS:0100

Mot thil xa ¢o thé duoc dit & bt ky diu trong bd nhé. DE eoi mot thu
tuc xa cin phai chi 16 ca dia chi doan va do 1¢ch. Vi du d¢ goi mdt tha e
tai 6000:0200 ta diing ma 1énh
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CALL FAR 600011:0200H

Chi thi ndy dbi thanh ghi CS t6i 6000 va thue hién tht tue. Khi ra khoi
thu tuc thi ndi dung ctia CS c¢in duge khdi phuc.

Trong C mdt con trd gdn (near) téi ham chi cin 2 byte dé chia dia
chi @9 1éch clia ham (ma né tro t61). Con rd xa (far) can 4 byte dé chira
dia chi doan va do 1éch clia ham ma né tré 16i. Nhu vay c6 hai cach tham
chiéu 161 ving ma: tham chiéu 2an dung con tro gin va tham chidu xa
dang con tré xa.

Tuong tr ¢6 2 cach tham chiéu dén ving dir li¢u. chi ¢6 khdc 1a vai tro
ciia CS duge thay bing DS. Trong C mdt con tro div liéu gan ¢6 kich ¢ 2
byte. mdt con trd xa ¢o kich ¢& 4 byte. Vi du khi khai bao:

char near *p gan;

char far *p xa;
thi

sizeof (p gan) = 2

sizeof(p xa) = 4

Khi khéng chi t3 near hay far thi tinh chét ctia con trd (gin hay xa)
dugce quy dinh béi mo hinh bd nhé duoc chon.

Tém lai mo hinh bd nhé quy dinh 2 diém quan trong 1a:

F DG 16n cua cde ving mi, dit lidu, npan xép.
+ Kicu con tro (gén hay xa) mic dinh tng v&i mdi ving. Ngoai ra nd
con quy dinh do lon cia viing nhé phan chia déng.

§3. CAC MO HiNH BO NHO C CHO 8086

3.1. Bac treng cua cac mo hinh dwoc tom lwoe trong bang sau:

Tiny |Small [Medium | Compact| Large | Huge
ving ma 64K 61K 1MB 64K 1M 1MB

ving do 1iéu 64K | 64K | 64K 61K | 64K | 1MB
Vung ngan xép 64K | 64K | 64K 64K 61K | 64K
Phan chia déng 64K | 64K | 64K 1MB IMB | TMB
B& nhé pha’inwchia Gin | Gan Gan Xa Xa Xa

ddng ngam dinh

B35 nhd& phéan Khéng Cé of3) Ngém Ngdm | Ngdm
chia ddng xa dinh dinh | dinh
Con trd ma Gan Gin Xa Gan Xa Xa
Con btrdo dia liéu Gan Gan Gan Xa ¥a Xa
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Chii v 1. Cac ¢i¢i han khac:
M6 hinh Gidi han dac biét
Tiny M3 + Dit liéu + Ngin xép + Phéan chia dong duoc két
hop lai phai nho hon 64K
Small Dit li¢u + Ngin xép + Phén chia dong duoc két hop
lai phai nho hon 64K
Chay 2.
+ Trong mo hinh small va medium. C chia by nhd phin chia dong thanh
2 phé‘m: géin va xa. Cac con tro dir licu ngam dinh la gdn. Nhur vay mdt 1énh
goi malloc s& tra lai mdt con tro gan. Lénh goi phién ban xa clia ham nay
{farmalloc) s& tra lai mdt con tré xa.

+ Trong cdc md hinh khac chi ¢é mét kiéu phin chia déng.

3.2. Cac chi tiét m6 hinh bé nhé

+ Tiny. Tat ca dir liéu va ma duge gan trong mdt doan. Cac thanh ghi
doan CS, DS va SS déu tro i cing mot doan. Day Ia md hinh
nhé nhit ¢o thé, Cée con rd gin duoe st dung cho moi thi.
Bing cach ding lya chon dong 1énh

tec -1t -mt tén_tép chuong_trinh_ngudn
¢6 thé 1ao nén mot tép chuong trinh COM.,
bdy 1a ma hinh ly tudng cho cac chuong trinh tién ich thudng .

+ Small. D{t lidu vd ma & trong cie doan riéng biét. Ngan xép va bd
nhé cip phat dong duogc gdp voéi div 1iéu, M hinh nay cho
64K voi mi va 64 K véi dir lidu cae kiéu (dir liéu, ngin xép
va cap phat déng).

Cdc con trd gﬁn duoc st dung thong sudt, tuy nhién néu cin ¢6
thé diing bd nhé phan chia ddng xa. Khi do c¢in khai bio 13 con
trd far.

+ Medium. Mo hinh nay duoc thiét ké cho chuong trinh véi nhiéu mi
va it dit lidu. C6 mét gidt han 64K cua mi cho moi &p, uy
nhién cac tép cé thé lién két dé tao thanh mot chuong trinh ¢6
vung ma lon hon 64K.

Dir lidu, ngan xép va bd nhé cip phat dong duoc kit hop voi
nhau phai nho hon 64K.

+ Compact. Kich thudc mi phai nhé hon 64K. Nhung dir liéu. ngin
xép va hd nha clp phat dong déu cé cac doan riéng chia ching,
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Trong md hinh nay con tro pan duoc dung cho ma vacon tro xa
cho dit 1iéu.

+ Large. M0 hinh niy twong ty nhu mé hinh compact trir mét didu 1a
kich thude ma €6 thé vuot qua 64K va con tré mi 1a con tro xa.
Hau hét cac chuong trinh 1on doi héi mé hinh nay.

+ Huge. Dy 1a mé hinh bd nhd 1én nhit co thé. Céc con tro xa duoc sir
dung cho ma va dit li¢u. Tuy nhién vin bi han ché 64K cho npdn
xép.

Bay 1a md hinh hitu ich cho cdc chuong trinh st dung mét luong
lon ca md va dir liéu.
3.3. Trén lan 2 kiéu con tré gan va xa trong chwong trinh
C6 thé ding ca hai logi con trd gin va xa trong mot chuong trinh bing
cdch thém vao r khoa near va far. Khi dé ta da bo qua kiéu con tré ngdm
dinh duge quy dinh béi m6 hinh bd nhé. No6i chung nén han ché dung tron
1an 2 kiéu con ud trong mdt chuong trinh vi dé gay 1.

§4. KIEM TRA KiCH THUW'O'C CHUONG TRINH
Biy gi¢r ching ta da thiy cach sip dit bd nhd cioa mot chuong trinh.
Mot cau hoi dat ra 1a: Diéu chinh bd nhd chuong trinh nhu thé nio? Kich
thude cta ving ma va vang dix liéu duge quyét dinh bai chuong trinh dich.
Kich thudc ngin xép ngam dinh 1a 4K va kich thuéce vung cdp phat
dong ngam dinh cang 16n cang tét. C cung cép hai bién _stklen va _heaplen
(khai bdo trong dos.h) ding dé xac dinh do 16n cua ngan xép va bo nhe cip
phat dong.
Vi du d¢ c6 kich ¢@ t6i thiéu cho ngan x&p va ving cip phit déng ta ¢o
thé dung cac cau 1énh;
finclude <dos.h>
unsigned stklen = 1024;
unsigned heaplen = 2;
D¢ ¢6 dé 16 t6i da cho hai vung tréa ta ding cac ciu 1énh:
finclude <dos.h>
unsigned stklen = OxFFIFE; /* GAK */

unsigned _heaplen = 0; /* Cang 16n cang tét */
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PHU Luc 11

TOM TAT CAC HAM CUA TURBO C THEO THU TU ABC

<io.h> Chuong 10, S11

<io.h> Chuong 10, S11

<io.h> Chuong 10, §11

4. open <io.h> Chuong 10, $11

5 Qbort <process.h> Phy luc 2, %10

6. abs <stdlib.h> Phy luc 2, 56

}. acos <math.h> Phy luc 2, 96

8. arc <graphics.h> Chuong 9, So

9. asin <math.h> Phy luc 2, S6

10. atan <math.h> Phu luc 2, S6

11. atan2 <math.h> Phu luc 2, S6

12. atof <ctype.h> Phy luc 2, 52

13, atoi <ctype.h> Phy lyc 2, 52

14. atol <ctype.h> Phu luc 2, §2

15. bar <graphics.h> Chuong 9, S5

16. bar3d <graphics.h> Chuong 9, S5

17. cabs <math.h> Phu luc 2, 56 _ L
18. calloec <alloc.h> Phu luc 2, 58 i
19. ceil <math.h> Lhy luc 2, 96

20. chdir <dir.h> Phy lyc 2, S9

21. chmod

<io.h> Chuong 10, %11

22. circle

<graphics.h> Chuong 9%, S5

23. cleardevive

<graphics.h> Chuong 9, $7

24. clcarviewportl

<graphics.h> Chuong 9, §

25. close

<io.h> Chuong 10, §11

26. clreol

<conio,h>» Chuong 8, 55
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2.

clrscr

<dir.h> Phu luc 2, %9y

<conio._h> Chuong 41, St va
Chuong 8, S5 |
28. coreleft <alloc.h> Phy luc 2, 98
29. cos <math.h> Phu luc 2, S6
_jd. cosh <math.h> Phy luc 2, S¢
“31 cprint.t <conio.h> Chuong 8,'§4
52. creat <io.h> Chuongld, 510 ]
33. cscanf <conio.h> Chuong 8, Sy
-.34. delay <dos.h> Chuong 16, %1
.35. delline <gonioc.h> Chuong 8, §5“ L
36. disable <dos.h> Chuong 15,§2
31, drawpoly <graphics.h> Chuong 9, %%
38. covt <ctype.h> Phy luc 2, $2
39. cllipse <graphics.h> Chuong 9, Sy
40. enable <dos.h> Chuong 15, $2 ]
41, exit <process.h> Phy lyc 2, %10
42.-. exp <math.h> Phu luc 2, %¢
43. fabs <math.h> Phy luc 2, 56
44. fclosc <stdio.h> Chuang 10, S3 N
~45 fcloseall <stdio.h> Chuong 10, 53
16. fcvt <ctype.h> Phy lyc 2, 52
47. feot <stdio, h> Chuongllo, §3 i
48. ferror <stdio.h> Chuang 10,w§3
49. fflush <stdio.h> Chuong 4, §5 wva
Chuong 10, §3
50. fflushall <stdio.h> Chuong 10, §3
_Qf. fgete <s5tdioc.h> Chuong 10, S4
2. fgets <stdio.h> Chuong 10, 95
53. fillpopy <graphics.h> Chiong 9, 5 -
54. findfirst T | <dir.bo Phu luc 2, S9
.55. findnext
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56. floodfill <graphics.h> Chuong 9, %8
Y. floor <math.h> Phuy luc 2, $6
58. fmode <math.h> Phy luc 2, %6
59. fopen <stdio.h> Chuong 10, $3
60. P _OFF <dos.h> Chuong 13, §1 va
Chuang 14, S0
6l. P_SEG <dos.h> Chuong 13'.§1 va
Chuong 14, %2
62. fprintf <stdio.h> Chuong 4, $3 va
Chuong 10, 5y
63. fprintf <stdio.h> Chuong 10, §5
64. fputc <stdio.h> Chuong 10, %4
65. fputs <stdio.h> Chuong 10, S5
66. fread <stdiec.h> Chuong 10, $7
67. free <alloc.h> Phy luc 2, 58
68. fscanf i <stdio.h> Chuong 10, Sy
69. fseck <stdioc.h> Chuong 10, 98
70. fteel <stdio.h> Chuong 10, S8
7. fwrite <stdio.h> Chuong 10, $7
12, govi <ctype.h> Phy luc 2, 92
_73. geninterrupt <&ES.h> Chuong 13, %3
14, getbkeolor <graphics.h> Chuong 9, %4
15. getc <stdio.h> Chuong 10, 54
76. gebch <conio.h> Chuong 4, $7
7. getchar <stdio.h> Chuong 4, 95
78. gctche <conio.h> Chuong 4, 57
9. geteolor <graphics.h> Chuong 9, $4
80. gctcwd <dir.h> rPhu luc 2, Sq
B1. getdate <time.h> Phu luc 2, 57
82. getimage <graphics.h> Chuong 9, 510
83. getlinesettings <graphics.h> Chuong 9, S
B4. getmaxcolor N

<graphics._h> Chuong %, §4
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8%, getmaxx

<graphics.h> Chuong 9, §2

86. gctmaxy <graphics.h> Chuong 9, %2
87. qeLPalette <graphics.h> Chuong 9, $21
88. QQLPiXCL <graphics.h> Chuong 9, 58
89. gets <stdio.h> Chuong 4, 55
_20- gettextinfo <conio,.h> Chuong 8, %5
n?]. gettime ] <dos.h> Chuong 17, S1

92. gettime <timc.h> Phu lyc 2, §7
93. getvect <dos.h> Chuong 15, $2

94. getvicwport <graphics.h> Chuong 9, §7

95. gotw <stdic.h> Chuong 10, §7

96. gotoxy <conio.h> Chuong 4, §7

97. gotoxy <conio.h> Chuong 8, Sg

98. grapherrormsg

<graphics.h> Chuong 9, §3

99. graphresult <graphics.h> Chuong 9, 53

100. imagesize <graphics.h> Chuong 9, $10

101. initgraph <graphics._h> Chuong 9, S

102. inlBe <dos.h> Chuong 13, &£3
*103. inl86x <dos.h> Chuong 13, &3
ii04. intdos - <dos.h>» Chucong 13, §3 -
_Hbg. intdosx <dos.h> Chuong 13, §3

106. inlr <dos.h> Chuong 13, &3

107. inxdigit <ctype.h> Phy lyc 2, 53

108. isalnum <ctype.h> Phy lugc 2, S3
109, isalpha <ctype.h> Phu luc 2, $3
110, iscntrl <ctype.h> Phu luc 2, S3
111. isdigit <ctypc.h> Phu luc 2, $3
112. isgraph <ctype.h> Phy 1lyc 2, 93
113. islower <ctype.h> Phu luc 2, $3
114, isprint <ctype.h> Phy lyc 2, 53
;1}?: ispunct <ctype.h> Phu lyc 2, %3
5116. isspace <ctype.h> Phy luc 2, %3




117. isupper

<ctype.h> Phu luc 2, $3

118. itoa <ctypce.h> Phy luc 2, §2

119. kbbhit <gonio.h>» Chuong 4, $y o
120. keep <dos.h> Chuonng. Sa

121. labs <stdlib.h> phy luc 2, %6

122, line

<graphics.h> Chuong 9, Sg

123. linerel

<graphics.h> Chuong 9, S5

124. !ineto

<graphics.h> Chuong 9, )

125. log

<math.h> Phy luyc 2, $6

126. logl0

<math.h> Phy luc 2, S¢

1277, lseck

<io.h> Chuong 10, $12

128. ltoa

<ctype.h> Phu lyc 2, $2

129. malioc

<alloc.h> Chuong 9, ®10 va
Phu luc 2, Sg

130. memccpy

<memory.h> hodc <string.h>

Phu luc 2, %5

131. memchr

<memory.h> hodc <string.h>

Phuy luc 2, Sq

1372, memcmp

<memory.h> hodc <string.h>

Phu luc 2, S5

133. memcpy

<memcry.h> hodc <string.h>

Phu luc 2, 55

134. memicnp

<mcmory.h> hgdc <string.h>

Phu luc 2, S5

135. memset

<mecmory.h> hoiic <string.h>

Phy luc 2, S5

136. MK _FP

<dos.h> Chuongl3, §1 va
Chuong 14, 52

134. mkdir

<dir.h> Phu luc 2, %9

138. movedata

<mem.h> Chuong 14, §1

139. movcdata

<memory.h> hedc <string.h>

luc 2, S5

140. moveto

<graphics.h> Chuong 9, Sy




_}41— nosound <dos.h> Chuong 16, 51
_142' open <io.h> Chuong 10, §11
143. outtext <graphics.h> Chuong 9, $9
144. outtextxy <graphics.h> Chuong 9, %9
145. peek <dos.h> Chuong 14, §1
146. peekb <dos.h> Chucng 14, §1
147. perror <stdio.h> Chuong 10, %3
148. picslice <graphics.h> Chuong 9, 95
149, poke <dos.h> Chuong 14, %1
150. pokeb <des.h> Chuong 14, §1
151. pow <math.h> Phu luyc 2, %¢
152. printf <stdio.h> Chuong 4, %1
153. putlc <stdio.h> Chuong 10, 54
154. putch <conio.h> Chuong 4, %7
155. pulchar <stdio.h> Chuong {4, Se
156. putimage <graphies.h> Chuong 9, $10
157. putpixel <graphies.h> Chuong 9, S8
158. puts <sldioc.h> Chuong 4, %6
159. putw <stdioc.h> Chuong 10, %7
160. rand <stdlib.h> Phy luc 2, 56
161. random <stdlib.h> Phy luyc 2, S6
162. randomize <stdlib.h> va <timec.h>
Phy 1uc 2, S -~
163. read <io.h> Chuong 10, $12
164. realloc <alloc.h> Phu luc 2, 98
165. rectangle <graphics.h> Chuong 9, 55
166. remove <stdio.h> Chuong 10, S3
.167- rewind <stdio.h> Chuong 10, Sy
W168. romdir <dir.h> Phy luc 2, Sg
169. scanf <stdio.h> Chuong 4, S2
170. scegread <dos.h> Chucong 13, §3
171. setbkcolor <graphics.h> Chuong 9, Sa




172.

setcolor

<graphics.h> Chuong 9, Sq

173. setdate <time.h> Phy lyc 2, 7
174. setfillstyle <graphics.h> Chuong 9, 94
175. sectlinestyle <graphics.h> Chuong 9, %6
h176- setpalelte <graphlics.h> Chuong 9, §4
177, sellextjustify <graphics.h> Chuong 9, Sq
1/8. settextstyle <graphics.h> Chuong 9, %9
179. settime <time.h> Phu luc 2, S
180. setvect <dos.h> Chuong 1%, 2
181. setvicwport <graphics.h> Chuong 9, 57
182, selwritemode <graphics.h> Chuong 9, %6
183. sin <math.h> Phy luc 2, %6
184. sinh <math.h> Phy luc 2, %6
185. slccp <dos.h> Chuong 16, S1
186. sound <dos.h> Chuong 16, S1
187. sprintf <stdio.h> Phu luc 2, §2
188. sqrt <math.h> Phy luc 2, S6
189. srand <stdlib.h> Phu luc 2, 56
130. strcat <string.h> Phy luc 2, $14
191. strchr <string.h> Phy juc 2, $4
192. strcmp <string.h> Phu luc 2, Sa
193, strcmpl <string.h> Phu luc 2, 54 _
191. strepy <string.h> Phy luc 2, $4
185. strcspn <string.h> Phy lyc 2, Sq
1%96. strdup <string.h> Phu luc 2, S4
197. stricmp <slring.h> Phu luc 2, $4
198. strlen <string.h> Phy luyc 2, ¥
199. strilwr <string.h> Phy luc 2, S4
200. strncat <string.h> Phy luyc 2, $4
201. strncmp <slring.h> Phu luc 2, S
202. strncpy <string.h> Phu luc 2, S4
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203. strnicmp

<string.h>

Phuy luc

204, siLrnsct

<string.h>

Phu luc

205. strpbrk

<string.h>

Phu luyc

206. strrchr

<string.h>

Phy luc

207, strrov

<string.h>

208. strsct

<string.h>

Phy luc

209. strspn

<string.h>

Phu luc

210. strstr

<string.h>

Phu luc

211. strupr

<string.h>

Phy luc

2,
2,
2,
2,
Phy luc 2, $4
2,
2,
2,
2,

212. system

<process.h

> Phy luc 2,

S10

213. tan

<math.h> p

hu luc 2, §6

214. tanh

<math.h> P

hy luc 2, Se

215, textbackground

<conio.h>

Chuongll, S

?216. textcolor

<conio.h>»

Chuong 8, §2

217. tLextheight

<graphics.

h> Chucng 9,

218. Lextmode

<conio. h>

Chucng 8, §1

219. tlextwidth

<graphics.

h> Chuang 9,

220. time

<time.h> P

hu luc 2, $7

221. tolower

<ctype.h>

Yhu 1luc 2, S2

222. toupper

<ctype.h>

Phu luc 2, $2

223. ultLoa

<ctype.h>

Phu luc 2, %2

224, unlink

<stdio.h>

Chuong 10, $3

225, wherex

<conio.h>

Chuong 8, Sg

226. wherey

<conio.h>

Chuong 8, S

227, window

<conio.h>

Chucong 8, $3

228, erLc-

<io.h> Chu

ong 10, §12




PHU LUC 12

MOT SO CHUONG TRINH DE QUY
VA QUY HOACH DONG

Trong phu luc nay sé trinh bay mét 56 chieong trinh minh hoa thudt
todn dé¢ quy kiéu quay lui va thudt todn quy hoach déng cé tinh chdt kinh
dién. Chieong trinh diweoc 16 chire thanh nhiéu ham.

Bai toan 1: Xép lich thi diu béng d.

Mo ta cu thé bai toan nhu sau: C6 n doi bong (n chdn). Yéu cdu dat ra
la: Hay xép lich thi ddu vong tron mdt luot cho n doi bong.

Chu y: Lich thi ddu phai duge xép sao cho & mdi vong ¢6 phai co n/2
cap diu (va nhu vy sé c6 tong 1a n-1 vong déau).

Chang han, Néu nhap sé doi bong n = 8, khi d6 c¢6 7 vong diu, cu thé
cac vong diu va cac doi bong duge xép lich thi dau khi chuong trinh chay
nhu trong hinh minh hoa sau:

e CACABONGDA.EXE ™

hap so doi hong <so chan)§ 8

Uong dau va cac dau nhu sau

€1,22¢3,45¢5, 6)(? 8>

| Vong
$1.3>¢2.4X¢5.7)
1.4

i Uong
i Uong
Vong
Uong
Uong
Vong

- YO B LI

BE SR B B8 W8 W8 AN

/* BONGDA.C */
finclude <stdio.h>
#include <conio.h>
typedef struct
{
int d1, d2; /* dl1, d2 - STT cua 2 doi bong tu 1 den n */
} CapDbau;
void tao ds cap dau(CapDau *c, int n)

/* Tao cac cap dau c[1], ..., c[n(n-1)/2]1 */
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{
int t,i,7;
L:-0;
for{i-=1;i<n;++i})
For{j=i+l;j<=n;++j)
{
++1;
clt].dl=i;c[l].d2=];
}

int chap nhan(CapDau *c,int n, int *h, int k, int L}
/* Da xep cac cap dau: h[l], ..., hlk]
Kiem tra xem co the xcp them cap dau i hay khong */
{
int. ¢ nhan, j, v, ;
¢ _nhan ‘1;
for{j=1; j<=k; ++7j)
if{i==h{jlH
{
¢ nhan=0; break;
}

if(c_nhan)

{
v=k / (n/2}; t=v*{n/2}+1;
for{j=t; j<=k; ++j}
if{ (clil.dl==c[h[]j]1]).d1) || {c[i].dl==c[h[j]].d2} ||
(cti].d2==clh[j11.d1) || (c[i].d2==c[h[j]].d2)})
{
¢ _nhan=0; break;
}
1
return ¢ nhan;
}
void in_kq{CapDau *c, int n, int *h)
{
int v, 3, t;
t=0;
For(v=1; wv<n; t+v}



{
printf ("\n Vong %d: ",v):
for{ij=1; i<= n/2; ++3j)
{
++1;
printf{"{%d,sd)", c(hlt]].dl, clhitl].d2};
}

int tim duoc pa=0;
void xep tiep(CapDau *c,int n, int *h, int k)
/* Da xep cac cap dau h[1ll, ..., hlk]

xep them cap hlk+1] */

int i;

if{Lim duocc pa)

{
return;
}
if (k== (n*{n-1}/2})
{

printf("\n");

in_kq{c,n,h):

tim duoc pa=1;
}

else
/*
{
for{i=1; i<= {(n*{n-1}/2); ++i)
if{chap_nhan(c,n,h,k,i)}

{
h{ktl]=i;xep tiep{c,n,h k+1);
}
H
*/
{
i=1;

while (!tim duoc pa && i<= {n* (n-1)/2))
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if(chap nhan(ec,n,h,k,i))

{
h[k+1]=i;xep tiep(c,n,h, k+1);
}
++1i;
}
}

}

void main ()

{

CapDau c[100];

int h[100];

int n, k;

clrscr();
printf ("\nNhap so doi bong (so chan): ");
scanf ("%d", &n);
printf ("\n\n Vong dau va cac dau nhu sau: "):
tao_ds cap dau(c,n);

k=0;

xep tiep(c,n, h, k);

getch();

}

Bai todn 2: Tinh gid tri ciia biéu thire.

Mo ta cu thé bai toan nhu sau: Lap chuong trinh cho phép nhap vao mot
biéu thic voi 4 phép todn + - * / va ca dau ngodc don (sb ngodic don khong
han ché). Chuong trinh s& tinh ra gia tri cua biéu thirc.

Ghi chu: chuong trinh ¢6 thong bao 18i khi nhap diu ngodc don khong
hop quy tic.

Ching han, néu biéu thic nhdp la: (1 +2) * 3 - 4) /5 ; khi d6 chuong
trinh chay nhu trong hinh minh hoa sau:

\CADEQUY-BT.EXE

hap bhieu thucs ({1+2)%3-4)/

ieu thuc vua nhap; ((1+2)*3'
ICo gia tri = 1.00
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Néu nhép biéu thire: (1 +2) * 3 -4/5 : thi chuong trinh sé dua ra
thdng béo 10i la thicu dau ngodc don. Cu thé chuong trinh s& chay nhu trong
hinh minh hoa sau:

Nhap bieu thucs £(1+2

Bieu thuc vua nha;
Thieu dauw > 7

/* DEQUY-BT.C
Tinh gia tri cua bieu thuc bang de quy
Quy tac viet bieu thuc:
+ Toan hang la so nguyen va thuc
+ Phep toan: + - * /
+ Cho phep dung cac dau ngoac tron
Chuong trinh co kiem tra cu phap cua bieu thuc
*/
#include <stdio.h>
#include <conio.h>
#include <string.h>
#include <stdlib.h>
/* Tinh gia tri cong thuc bang de quy,
khong can dung cay nhi phan */
void kt _so bo chuan_hoa(char *b);
/* Bo dau cach
Kiem tra: Khac rong va nam ngoai:
Chu so, ngoac mo, ngoac dong, dau cham, bon phep toan */
int vt phep toan(char *b);
int kt so hang(char *b); /* Kiem tra xem bieu thuc co
phai la mot so hang don
Dieu kien strlen < 15, khong chua phep toan
Chi gom chu so va nhieu nhat mot dau cham
len > so dau cham - it nhat mot chu so */
int vt cuoi so hang(char *b, int i);
int vt ngoac_dong_ tuong ung(char *b, int i);
void xd cac phep toan(char *b, int *s pt, char *ma pt,
int *vt pt);
float gt bieu thuc(char *b);
float tinh gt bieu thuc(char *b);
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void kL_so_bo chuan hoa{char *b};
fleat tinh gt_bieu_thuc(char *b)
{
float. wv;
char *c;
c=strdup(b);
kt so bo chuan hoalc});
v gt bicu_thuc{c);
free{c);
return v;
}
void kt so boc chuan hoa{char *Db)
{
char *c, x;
inl 1, 7, n;
n=strlenib);
i {n==0}
!
printf("\niiicu thuc rong ");
H

- malloc {(n+l);
3-=0;
for{i-0; 1<n; ++i)
{
x=b[il;
iffx ' 32)
i
clil=x; +tj;
i (x>0 && x<="9"} ||
i o=t x=="0t f o x==T+"1]
x=="*" || x=+"/"))
{
printf {"\nKy tu la: %c",
t
}
H

c{11=0; strcpylb,c):;

[reef{c);

o=

getch{);

==

x):; geteh{);

exit {0);

exit (0);



int vt_cuoi_so hang(char *b, int i} /* Cho b[i]= chu so,

xac dinh vt cuoci SH */

{

int j=i:

while{b[jl=="." || (b[]]>="0" && b[]j]<="9"}))

b+

return (j-1};
}
int kt so hang{char *b}
{

int gt _ham, n, i, deml, dem2, loi kt;

n=strlen(b) ;
gt _ham=0;
i1f{n<l1s6)

{

/* Kiem tra xem co chua phep toan */

deml=0;
for{i=0; i<n; ++1i}
if(b(i]=="+" || bil=="-" |{ b[i]=="*"
[} blil=="/"}
{

++deml; break;
}
/* Kiem cho so va dau cham */
1f (deml==0)
{
gt _ham=1;
dem2=0; loi kt=0;
for{(i=0; i<n; ++1i}
{
LE{b[i]==".") ++dem2;
elsc if (!{b[i]>="0" && b[i]<="9"})
{
loi kt=1;
t
}
if{dem2>1 || loi kt ]| n==dem2)
{
printf("\n Lei: So hang = %d", bl
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getch(); exit (0);

}
return gt ham;
]
float gt bicu thuc{char *b)
{
fleat 1 _wvalue, r value, value;
int i,n,k,vt, code;
/* Bo dau ngoac hai dau, kiem tra khac rong */
n=strlen{b);
i=0;
while(bl[il=="{"}
{
if{vt_ngoac dong tuong ung{b,i) != n-1-i)
break; ++i;
}
b[n-il=0; b =Db + i;
ifistrlen{b)==0)
{
printf{"\nTrong bieu thuc co toan hang rong");
getch({); exit(0);
}
if(kt so hang(b})
return atof (b);
clse
{
vi=vtl phcp toan(b);
code = b[vt];

bivt]=0;

1_value = gt_bieu_thuc{b) ;

k=wvi+]l;

r value = gt_bicu_thuc(btk) ;

if{code=="'+"}) value = 1 value + r_value;

else if(code=="'~"'} value = 1 value - r_value;
else if({code=="*'} value = 1 _value * r value;
else value = 1 value / r_value;

return value;
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int vt_phep toani{char *b)

{
int so_pt, vt _pt[50); char ma pt[50];
int i, vt tru=0;
xd_cac_phep_toan(b, §s0_pt,ma pt,vt pt);
for(i=1l;i<=so pt;+ii)

{
if{ma pt[i]=="4"') return vt pt[i]:;
else if(ma pb[i}=='-'} vt btru=vt pt{il;
}

Lf(vt_tru)

return vt tru;
else

return vt_pt(1]:;

}
int vt ngoac_dong_tuong ung{char *b, int i)
/* bii] = (t +/

{
int se¢_ngoac mo, n, k;
n=strlen{b);
so_ngoac_mo=1;

for{k=i+l; k<n; ++k)

{
if (b{kl=="{") so ngoac_mott ;
else if{b{k]=="'}"'} so ngoac mo——- ;
if (so_ngeoac_mo==0) break;

t

if (se _ngoac_mo>0)
{
printf{"\nThieu dau } "™); getch{); exit{0);
}
return k;
}
void xd cac _phep toan(char *b, int *s pi,

char *ma pt, int *vt pt}
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/* Gia thiet P="Rx*xx— {xx/ (XX KRR} +XX—XX) ¥ URIRK— {XXx*x%) " */
int i, k, so pt;
/* Ky tu dau b{0] can phai la: chu so, dau cham, hoac ([ */
i=0; so_pt=0;
while {1}
{
iFH{b[11>="0" && b[i]<="9" || b[il=="_"' (] bli]-=="("'})
{
printf{”"\n Ky tu sai: %c phai la chu so,
dau cham, hoac (", bli]):
getch(); exit(0);
}
if(b[i]=="1(")
k=vt ngoac_dong tuong ung(b,i)+1;
elsc
k=vt _cuoi so hang(b,i) + 1; /* b[k] chua ma
phep teoan hoac k=n {ket thuc) */
i1f(b[k]=+0) break;
TE(H(bIk]=="+" []| b[k]=="~"' )| b[kl=="*' || b(kl=="/"})
{
printf{"\nThieu dau phep tcan ™};
geteh(): exit(0);
}
t+so_pt; ma_ptlso_pt]l= blk]; vt _ptlso ptl=k;
i = k+l; /* b{i] la dau mot so hang */
if(b[i]==0)
{
printf{"\nlThua phep toan: %c¢", b[i-11);
getch();exit {0);

t
*s pt = so _pt;
}
void main{)
{
/* char *b="2.541.5*%(4.5+3.5/({14-15})-{0.5*4=-3_5)"; */
char bl{200];
clrscri();

printf {"\nNhap bieu thuc: ™); getst(b};
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//strepy(b, " ({2.5-(({ 3/ 210.5)1)*2vA.2)}"Y;
J/strepy(b, " {((3/240.5)*2+44.2*(1)))");
printf{"\nBieu thuc wvua nhap: %s", b);
printf ("\nCc gia tri == %0.2f",
tinh gt bicu thuc(b));
getch{);

}

Bai toidn 3: Thap Ha Ngi.

Ban doc ¢6 thé xem lai Vi du 2. mue §9.3. Chuong 6. Vi du nay cho
quy trinh chuyén thap dudi dang mot van ban huéng din. Chuong trinh
dudi ddy s& md phong bang hinh dnh qua trinh chuyén thdp. Ta s& nhin thiy
cic ting duoe di chuyén nhu thé ndo va tong s& 1a bao nhicu lan di chuyén.
Cée tAng duge thé hién theo cac mau khac nhau.,

/* THAP HN.C

Minh hoa:
1. De quy
2. Lam mat con tro bang cach cho mau nen = mau chu
3. Dung bien static cuc bo de theo roi so lan
chuyen khoi */
#include "stdio.h"
#include "conio.h™
finclude "dos.h"
binclude "stdlib.h"
#define di_chuyen(x,y,k} tao_khoi(x,y,k}; delay(t);:
xoa_khoi (x, y, k)
int t; /* Toc do di chuycn */
int afl1={0,3,5,7,9,11,13,15,17,19,21,23,25};
/*Lo dai khéi */
ini: maul[]={0,1,2,3,4,5,6,7,9,10,11,12,13};
/*Mau cua khoi */
int mau nen=0;
void tao kheoi(int x,int y,int k}; veoid xoca_ khoi(int x,
int y,int k};
void dung thap{int x,int y,int m):
void chuyen_khoi (int x1,int yl,int x2,int y2,int k);
void chuyen thap{int xl,int yl,int x2,int yZ,int x3,
int y3,int m);

void tao khel (int x,int v, int kJ}
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int h=alk]/2;
window (x-h,y, x+h, y};
textbackground {mau|k]};

textcolor{mau(k]);clrscr{);

}
void xoa khoi{int x, int y, int k)
{
int h=alk]/2;
window{x-h,y,x+h, y);
textbackground(mau_ncn); clrscr();
}
void dung thap{int x,int y,int m)
{
int 1i;
for{i=m;i>=1;--1) tao khoi(x,y-m+i,i});
} P
void chuycen_khoi {int x1,int yl,int x2,int y2,int k)
{

/* Dua vac bien statiec de xac dinh so lan chuyen khoi*/
static sl chuyen=0; /* Lenh nay chi thuc
hien mot lan khi dich */
int =x=,vy;
8] chuyenii;window(1,1,24,1);
textbackground (BLUE) ;clrscer () ;
textcolor {(WHITE) ;cprintf ("Lan di chuyen thu: "j;
textcolor(YELLOWlBLINK];Cprintf(“%dd",sl“chuyen);
for{y=yl;y>=4;--y) { di chuyen(xl,y,k);}
1F{x1<x2)
for{x-xl;x<=x2;1+x) { di chuyenix, 4,k};}
else
tor{x=xl;x>=x2;--x) [ di chuyen{x,4,k};}
for{y=4;y<=y2;++y) { di chuyen(x2,y,k);}
tac _khoi {x2,y2,k};
}
void chuyen thap{int x1,int yl,int x2,int y2,
inl, x3, int y3,int m)
{

if {(m<l) return;
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else if(m==1}
chuyen khoi (x1,y1,x2,y2,1};
else
{
chuyen thap{xl,yl-1,x3,y3,x2,y2,m-1};
chuyen khoi (x1,yl,x2,¥2,m);
chuyen_thap(xB,y3,x2,y2—1,xl,y1,m~l);

1
/* Ham main */
main{}
{
int m;
int x1,yl,x2,y2,x3,y3;
x1:=13;
x2=10;
x3=6'f;
yl=y2=y3=24;
textmode {C80);
clrscri{);
printf{”"\n So tang cua Thap m (1<m<13}): "):
scanf ("%d", am) ;
if{m<2jim>12} exit(l);
printf {"\n Toc do di chuyen t {0<1<1000): ")};
scanf ("%d"™, &t);
textbackground(mau nen}; clrscr();
dung thap({xl,yl,m}; getch(};
chuycn_thap(xl,yl,x2,y2,x3,y3,m); getch{};
windowi(l, 1, 80,25);
textbackground(mau nen};
textcolor{WHITL}: clrscri};
system{“"cls™);
}
Bai toin d: N&i cdc diém trén truc Ox.
M0 ta cu thé bai toan nhu sau; Néi cac diém trén truc Ox vai yéu cau
ndi mdi didm véi it nhat mot diém ké nd sao cho téong dé dai cac doan duge
néi la nho nhit.

Ghi chii: Chirong trinh can tép DAY _DIEM.TXT
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Cha‘ing han, trén truc Ox c¢6 cic diém nhu néi dung tép
DAY _DIEM.TXT ner sau:

Phuong an’ toi uu.
o dai cac doan*
h noi cac diem:

-)2—)3 4*)5

Bai toan 5: Tim ddy con chung lon nhit ciia hai day ky tu.
M0 ta cu thé bai toan: Cho hai chudi. Hay tim chudi con ching 16n nhat
cua hai chuoi do.
Ghi chii: Chieong trinh cdn tép 2 CHUOLTXT
Mot s6 dinh nghia:
Mot chudi B duge goi la chudi con cta chudi A néu khi ta bo bot cac ky
tu trong A s€ nhan duoc B. Vi du:
= “abexghiyz”, thi cac chudi B sau la chudi con cua no:
= “acxghiyz”, ta da bo di ‘b’.
B =*"xyz”, tadabodi‘a’, ‘b’, ¢’, ‘g’, ‘h’, ‘i’
B =", tadabo di tit ca cac ky tu trong A. B 1a chudi con rong.
Chuong trinh sau dugc chay minh hoa véi hai ddy con trong tép
2 CHUOLTXT nhu sau:

File Edit Format \I'-esw Help

abcatxabext
bcaxatzabc
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Khi dé, chuong trinh sé chay nhu trong hinh minh hoa sau:
v CACWQHDONG2. EXE

Day 1:° abcatxabext & -

bcaxatzabe

Chuoi’con chung lon nhat: bcatabe

/* QHDONG2.C
#include <stdio.h>
#include <conio.h>
ffinclude <stdlib.h>
finclude <string.h>
typedef int MT[100][100];
typedef char MT2([100][100];
void doc_dl(char *ttep, char *a, char *b, int *m, int *n);
void khoi tao(MT ¢, int m, int n);
void truy hoi (char *a, char *b,MT c, MI' d, MT2 e,
int m, int n);
void in day con_chung max (MT c, MT d, MI2 e, int m,int n);
void doc_dl (char *ttep, char *a, char *b, int *m, int *n)
{
FILE *fp;
char sa[100], sb[100]; int nn,mm,i;
fp=fopen(ttep, "rt");
if (fp==NULL)
{
printf ("\nTep %s khong ton tai", ttep); getch();
exit (0);
}
fgets(sa, 100, fp):
fgets(sb, 100, fp);
mm=strlen(sa); nn=strlen(sb);
*m = mm; *n = nn;
for(i=1; i<=mm; ++1i)
ali]l] = sal[i-1];
for(i=1; i<=nn; ++1i)
b[i] = sb[i-1];
fclose (fp)
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void khoi tao{Ml ¢, int m, int n)
{
int i, 7j;
for{i=0; i<=m; ++1i)
cl[i] [0G])=0;
for(j=0; j<=n; ++j)
cl0}[j1=0;
}
void truy hoi(char *a, char *b,MT ¢, MT d, MT2 e,
int m, int n)
{
int 1,79
for(i=1; i<=m; ++i)

for(j=1; j<=n; +4])

{
if(afil==b[j]}
{
cli) (3] = eli-11[3-1] + 1;
dlil il = 3;
eli]l [31 = alil;
]
else
{
e[i}[3] = *'\O7;
Lf{clil[3-11> cli=-111{j1)
{
clil [j] = elilij-11:; dfi) (31=1:
}
else
{
clil{j] = cli-11131; dlitljl=2;
}
H
}

}

void in_day con_chung max (MT c, MT d, MI2 e, int m,int n)
{

char s{100]1; int k,i,3j, dij;

k=c[m] [n]; /* Do dai day con chung max */



puts ("\n chuoi con chung max rong"};
else

{
irm, j=n;
while (k)
{
int u,v;
u=d[i] [31/2; v=d[i][j]%2;
1E{d[i] [§1==3)
{
s[kl=e[1)1j1: ——k:

printf ("\n\nChuoi con chung lon nhat: ");
for(i=1;i<=c[m] [n];++1i) printf{“%c", s(i]):
}
}
void main(}
{
MT <, d;
MT2 e;
char a[l100], b[100]:
int m, n;
int i;
clrscr();
doc_dl("2_chuoi.txt“, a, b, &m, &n);
—=m; —-—nj;
printf{"\nDay 1: ");
for{i=1;i<=m;++i) printf("%c”,al[i]};
printf{"\n\nDay 2: "):
for{i=1;i<=n;++i) printf{"%c",b[i]};
khoi tao{c, m, n);
truy hei(a, b, ¢, d, e, m, n);
in day con_chung max(c, d, e, m, n};
gctch();



Bai toan 6: Tim duong di don diéu ting trén ma tran.

Mé ta cyu thé bai toan: Cho mdt ma tran. 13y tim dudng di don diéu
tang tir diém goc dudi trai dén diém goc trén phai cia ma trdn. Trong trudng
hop chuong trinh ¢6 ton tai dudmg di thi duong di s& dugce chi ra theo toa dd
(hang. ¢4t) cua ma trdn.

/* DUONG DI.C

Tim duong di don dieu tang trem ma tran
Dicm dau: Goc duoci-trai
Diem cuci: Goc tren-phai

*/

linclude <stdio.h>
#include <conio.h>
#include <stdlib.h>
int a[20])[20]1,m,n,h[20],¢c{20],hm[20],cm[20}, km;
void in_duong dif{int k)
{
int i
printf ("\nDuong di: (%d, %d}", hm[1l], cm[1l]));
for{i=2; i<=k; ++1i)
printf{"->(%d, %d)}", hm[i], cmiil);
}
int chap nhan(int k,inl u,int v}
{
int i;
for(i=1;i<=k;++1}
iffu==h[i]&&v==c[i])
" return 0;
if{l<=u && u<=m && 1<=v &&
ve<=n && alu] [v]>=alh[k]] (clk]])
return 1;
else
relurn 0;
}
void di_tiep{int k}
{
int i;
ifthlk]==1 && c[k]=+n}
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if {k<km)
{
km=k;
for{i=1; i<=k;++i)
{
hm[il=hlil;cm[i]l=c([i];
}

}
else
{
if(chap nhan(k,h[k]-1,c(k]))
{
hlk+11=h[k]}-1; c[k+l]=~clk];
di tiep(k+1);
}
if(chap nhan(k,h(k],clk]+1}}
{
h[k+11=h[k}; c[kil]=c[k]+1;
di tiep(k+1);
}
if(chap nhan(k,h[k]Il,c[k]}}
{
h[k+1]=h[k]ltl; c[ktl]|=c[k]:
di tiep{k+l);
}
if (chap nhan({k,h[k],c[k]~-1})
{
h[k+1]=h[k]; clk+l]=c[k]-1;
di tiep(k+1};
}

}
int doc tep{char *ten tep)
{
FTLE *fp;
int 1,737

fp=fopen{ten tep, rt");
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if {Ep==NULL)}
{
printf{"\nlep %s khong ton tai", ten Lep);
return O;
1
fscanf (fp, "%d%d", &m, &n) ;
for{i=1;i<=m;++3i)
for(j=1;3<=n;++7j)
{ .
tscanf (fp, "%d", &alil[j]};
}
return 1;
}
void in mi{)
{
int i,73;
For(i=1;i<=m;4+1})
{
printf{"\n"};
for{j=1;j<=n; ++j)
printf (™%3d",ali) {(j§]);
}
printf{"\n");
}
veid main(}
{

clrscr(};

if{doc_tep{"ma tran.txt")==0}
{
printf {"\n'l'ep khong ton tai");
getech();
exit (0);
}
in mt{);
printf{"\nBam Enter de tiep tuc.");
getch () ;
km=m*n;

h[l]l=m;c[1l]1=1;
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di tiep(1);
if {km= m*n}
printf ("\n\nKhong ton tai duong di tang™);
clse
{
printf {"\n\nbuong di ngan nhat co do dal \
2d nhu sau:", km);
in_duonq_di{km};
}
gceltceh()
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