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LOI1I NOIl bAU

Ngon ngtr 1ap trinh C (C Programming Language) ra doi vao nhiing ndm
dau caa thap nién 70 trong mot phong thi nghiém ndi tiéng vao bac nhit thé
gidi — Bell Lab'™’. C ra d&i ban dau véi muc dich rd rang. muc dich viét hé diéu
hanh UNTX. Nhung roi. vi nhimg i diém cia né. C d4 nhanh chéng vuot ra
Khoi gidi han cua phong thi nghiém va lan rdng ra toan th(. gidi.

Trén thé 2ioi. tai nhidu nude, C duoe chon dé day vé 1ap trinh thay vi trude
ddy 1a Pascal. O Viét Nam. tai cae trung tam dao tao lap trinh vién quoc té nhu
NI hay Aptech. C duoe chon dé day lap trinh nhu a bude dém dé hoc tiép
cac ngdn nglr khdc. nhu: C+-. C# hay Java. Thé nhung. teén thue té. C 1a mot
ngdn ngd riat manh, né duge cdc nha tin hoe chuyén nghi¢p ctng nhu céc 1ap
trinh vién nghiép du sir dung dé lap trinh hé thon}: lép trinh dng dung va giai
quyét nhi¢u bai toan khoa hoc va k¥ thuat.

Gido trinh K§ thudt Lip trinh Ngon ngiv C duoc hinh thanh qua nhiéu
ndm giang day cua cac tde gid. Ngon ngli [ap trinh C 1a mdt mon hoc co sg
trong chuong trinh dio tao k¥ su, cu nhan tin hoe cia nhiéu truomg dai hoe. O
day sinh vién dugc trang bi nhitng kién thire co ban nhit veé lap trinh. cdc ky
thudt 16 chie dir liéu va 13p trinh can ban vai ngdn ngir C.

D¢ dap tmg nhu cau hoc tap ngdn ngir 1ap trinh C cua sinh vién cling nhu
nhu cdu V& (ai liéu cho moi ngudi trong nhiéu nghanh khoa hoc va k§ thuat can
nghién ctru € dé giai quyét cde bai todn clia minh. chiing 161 bién soan cudn
sdch nay. Noi dung cudn sach 1a 1dp hop mt cach ¢6 chon loe cic bai gidng
cua cdc tde gid. Sach gom 12 chuong va 12 phuy luc.

Chuong 1. Gidi thidu cae khai niém co ban, cac chuong winh C don gian va
cach thyc hién ching trén may.

Chuong 2. Trinh bay cac Kiéu div liéu. cach bidu dién cac gid i dir lidu va
cach 1 chite (luu trdr) dir lidu trong bién va mang. cach xa Iy dir 1idu dom gian
nho cac phép toan, bicu thire va cau Iénh gan.

Chuong 3. Trinh bay cdc him vao ra dor licu trén ban phim. man hinh va
may in.

Chuang 4, Trinh bay vé mot 16p todn tu rat quan trong dung dé thé
hién cac thuat toan, do la toan tir r& nhanh: if, switch. goto va nhin (label).

Chuong 5. Tiép e trinh bay vé cic toan tir, dé 1a todn i vong lap:
for. white. do...while.

Clurone 6. Trinh bay cich td chire chuong trinh thanh cdc ham. céc quy tic
xay dung va su dung ham. Cac van dé hay va khé o ddy la con tré, con tro ham
va k¥ thudt dé quy.

Chirong 7. Trinh bay vé mot kiéu dir liéu quan trong 1a cdu trae, Cling s&
noi ¢ cdc ham tén cdu triic. cAu tric t 1o va danh sach lién két.

SRl Lab 1 nen quy to it nhidu nha Khoa hoe va nghién etru hang daa v¢ I vge many tinh nhu
Dennis Ritehie e gk cia C vadang e gia UNINC Byarme Stroustrup’s e g cua Cro0 Ken
Thompson  dong tie gia UNEXL v



Chuong 8. Trinh bay v& viée quan ly man hinh vian ban va cach xdy dung
cua s6. Mot vi du hay o day 1a chuong trinh mé phong quy trinh chuyén thap trén
man hinh mau.

Chirong 9. Trinh bay cde hiam do hoa dé v& cde hinh co ban va k¥ thuat
tao anh chuyén déng. O diy ¢é nhidu vi du hay nhu chuong trinh v& tau vu
tru chuyén dong, chuong trinh mé phong déng hé chay theo thoi gian thue.

Chuong 10, 1vinh bdy cde thao tac teén t€p nhu: tao mot tép mai. ehi d
ficu tr bo nhad IEn tép. doc dir higu (o t¢p vao b nho, ...

Chuwong 11, Trinh bay vé cach luu trlr div liéu va té chire bo nhd cua
chuong (rinh.

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

Phu lue 1 rinh bay quy tic xudng dong va sir dung cic ki tu trdng khi
viét chuomg trinh.

Phu lue 2 ¢6 thé dung dé tra ctru cac ham chuén thuomg dang cua C.

Phu lue 3 trinh bay cde bang mi ASCI va mi quét.

Phu lue 4 huéng din cach cai dit Turbo C vao dia cling.

Phu lue 5 gioi thi¢u chung vé méi trudmg ket hop cua C.

Phu lue 6 trinh bay vé cdach so dung hé soan thao C ding dé bién soan
chuong trinh gée.

Phu fue ™ trinh bay cac ding menu Project dé dich chuong trinh it
rén nhidu @&p.

Phi lie 8 hudng dan cich dime trinh bién dich TCC dé dich (1o moi
truong DOS) cac chuong trinh (gn viét trén nhicu &p. Phuong phap nay
cho phép bién dich cac chuong trinh rat 1on viét trén vai ngan dong lénh.

Phu lue 9 hudng dan phuong phap g rdi va chay chuong trinh timg
bude dé do tim 161 chuong trinh.

Phiclue 10 trinh bay 6 mo hinh bd nhd cua C. Cliing sé noi cdch tao tép
chuong trinh dudi COM bing cich dich theo md hinh TINY trong ché do
dong Ignh TCC (xem phu luc 8). Cling can noi thém, khi bién dich thuong
nhan dugce cac tép chuong trinh dudi EXt-.

Phulue 11 trinh bay tom tat cac ham cua Turbo C theo thir ty ABC.

Phu lue 12 teinh bay mét 0 chuong trinh minh hoa thuat toan dé quy
KNidu quay 1ui va thuat toan quy hoach dong ¢6 tinh chit kinh dién. Chuong
trinh duoe (6 chie thanh nhidu ham.

Khi viét chimg t6i dd ¢é gang dé gigo trinh duge hoan chinh, song chic
chan khong tranh Khoi thidu soL Vi vay. rit mong nhan duge sir Qop y cua
doc ¢in dé gido trinh ngay mat hoan thién hon.

Ha Noi, thang 01 - 2009
Cic tace gid



@vone]  GAC KHAINIEM CO BAN

§1. TAP KY T DUNG TRONG NGON NGU

Cing nhu ngdn nglt tw nhién, moi ngdn ngtr ldp trinh duge xay dung tir
mot bd Ay e dugce coi la bang chir cai cua ngén ngir do. Cac ky tu nay duoce
két hop voi nhau theo quy tic (cé tinh quy ude) dé tao nén cac rir (xem Phu
luc 1), cac tir lai duge két hop voi nhau theo quy tic dé tao thanh cic cdu
lénh (statement). Mot chuong trinh sé gém nhiéu cdu 1énh duoc dién dat
theo logic ctia mot thudt toan nao dé dé giai quyét mot bai toan cu thé.

Ngon ngir 1ap trinh C dugce xdy dung trén bd ky tur sau:

26 chir cai tiéng Anh viét hoa: ABC ... Z

26 chir cai tiéng Anh viét thuong: abec ... z

10 chit s6 ctia hé thap phan: 012 ... 9

Céc ky hiéu todan hoc nhu: + - * / = ()

Ky tu gach dudi: _(chu y phan biét véi ky tu — (dau trir))
Cac ky hiéu ddc biétkhacnhu:. , : : [ ] { } ? .vov.

Diu cach (space) thue su 1a mot khoang tréng ding dé tach céc tir. Vi
du: HA NOI gém 6 ky tur, con HANOI gém 5 ky tu.

Chi y: Khi viét chuong trinh ta khong duoc str dung bat ky ky hiéu nao
khac ngoai tap cac ky tu noi trén.



Chang han khi giai phuong trinh bac hai:
ax’+bx +¢=0
ta cin tinh biét thic:
A =b"- 4ac
Ky tu A khéng cho phép dung trong ngdn ngir C, vi vay ta phai dung
mot cach ky hiéu khac nhw d hay delta.

§2. TU KHOA (KEYWORD)

Tir khod la nhitng tir danh riéng cua ngon ngfr ldp trinh dugce dinh nghia
trerde voi ¥ nghia hodn todn xdc dinh. Tir khoa thuong duge dung dé khai
bao bién dinh nghia cac kiéu dir 1iéu, dinh nghia ra cdc toan tw, cdc ham va
viét cac cau 1énh, ...

Céac tir khoa cia Turbo C 2.0 bao gdm:

asm break case cdecl
char const continue default
do double clse cnum
extern far tloat for
goLo huge if int
interrupt long necar pascal
register return short signed
sizeof static struct switch
typedef union unsigned void

volatile while
Y nghia va cach su dung cua ching s¢ duoc lan luot pia1 thiéu ¢ cac
muc sau. O ddy 1a chi can nhd hai diéu:
- Khdng dugc dung tir khéa dé dat (én cho cac hiang. bién, mang, ..
- Tur khéa phai duge viét bang chir thuong. Chang han khéng duoe
viét INT hay Int ma phai viét int.

§3. TEN (IDENTIFIER)

Tén dugce dung dé xac dinh cdc ddi tugng khac nhau trong mét chuong
trinh. Chung ta ¢ tén hing, tén bién, tén mang, t&n ham. tén con tro. 1n 1&p.
tén céu tric, tén nhin, ... Tén 1a mot khdi niém rit quan trong. Tén duoge dit
theo quy tic sau:

- Ténlamot day cac ky wr: chiy, sb va ky tr_ (ddu gach dudi).

- Ky tr ddu ciia tén phai la chir hodc ky tu



- Khong dugce tring van tr khoa (xem §2).

- D6 dai cue dai caa tén mae dinh 14 32, nhung co thé dat lai mot ola
tri tr 1 dén 32 trong chire ning: Options -> Compiler -> Source ->
Identifier length trong moi truamg phat trién két hop cia Turbo C 2.0
{xem Phu luc 3).

Cac vi dy dung vé tén:

a 1, BETA, x1, delta 7, x1

Cac vi du sai v& tén:
case (trung voi tir khda)
axvz v (ky tu ddu tidn 1a s6)
be ta (st dung khoang tréng)

1(x) (sudung dau NZoac tron)
ri3 (s dung ky tu #)
x-1 (st dung dau t)

Cha y: Trong cic €n, chir hoa va chit thuong duge xem la khie nhau,
nhu vy 1én AB khac tén Ab khéc tén ab. Trong C thuong dimg chit hoa dé
dat en cho cac hing va ding chir thudng dé dat tén cho hau hét cic dbi
twomg khiac nhu bién. mang, ham, cdu trie. Tuy nhién diay khong phai 1a
diéu bit bude.

§4. Vi DU VE CHUONG TRINH C

Dudi day 1a cde vi du nhim minh hoa cdu tric cia mot chuong trinh C.
Ban doc dé dang hi¢u duge mdi chu 1énh qua cac chur thich (comment) viét
pitia cap ddu /* .. */

Chit y;

Dé ban doc ¢o thé doc chinh xde cae ¢mi thich, trong nhiéu chirong
irinh chung (6i diimg Iiéng Vidt (¢6 daw). Vi Turbo C 2.0 khong hiéu Ii[)'}'zg
Viér nén khi ban doc g6 chirong trinh dé chuy trén may. ban doc chi go tiéng
Viét khong ddu hode ban ciing ¢6 thé khéng can ¢6 chil thich, vi chii thich
khong anh hirong gi dén chieong trinh, n6 chi ¢6 e dung doi voi newoi doc
chir khdng ¢o tdac dung d6i voi trinh bién dich.

C'de ma ngu(ﬁn (source code) chung (61 trinh béy méi kiéu chir riéng. Tat
ca cdac chwong trinh hoan clhinh da duoc thie nghiém chay 1rén mdy voi
Turbo C 2.0.

Vidu 1: Viét chuong trinh ¢ho hién [én man hinh hai dong chit:



TURBO C HAN 1HANH
LAM QUEN VOI BAN
Dudi ddy 1a hai chuong trinh cong thue hicn yén cau dé ra.
/* Chuong trinh in 2 dong chir. Ban 1 (010401B1.C) */
$include "stdio.h” /* SU dung thu vién vao ra chuidn */
#include "conio.h"
void main() /* Ham chinh */
{
clrscr (); /* Xé6a man hinh */
/* Xubng déng {(\n) va in: TURBO C UAN HANH */
printf ("\n TURBO C HAN [{ANH");
/* xubng dong va in: LAM QUEN VOI BAN */
printf("\n LAM QUEN VOI BAN"};
getch{); /* Tam dung miy dé xem két qua */
}
/* Chuong trinh in 2 dong chu. Ban 2 (010401B2.C) */
#include "stdio.h"™ /* Su dung thu vien vao ra chuan */
#include "conio.h”™
void main({) /* Ham chinh */
{
clrscr();
/* Xuong dong, in: TURBO C IAN HANH,
lai xuong dong roi in: LAM QUEN VOl BAN */
printf{"\n TURBO C I[IAN HANH \
\n LAM QUEN VOI BAN");
getch{); /* Tam dung may de xem kcot qua */
}

Nhén xét: Mdi cdu 1énh printf trong Ban 1 in duge modt dong. Ciu Iénh
print{ trong Ban 2 in durge hai dong.

Vi du 2: Chuong trinh dudi ddy tinh chu vi va di¢n tich hinh tron theo
gia tr1 ban kinh r nhip tir ban phim.
ffinclude "stdio.h"™ /* (010402.C) */
#include "conio.h"
#include "math.h"™ /* Su dung them thu vien cac ham toan hoc */
vold main()
{
(loat r, cv, dt; /* Khai bao 3 bien thuc */
clrscr():
/* Dua ra man hinh thong bao ve yeu cau nhap so lieu */
printf ("\n Ban kinh r — ");
/* Nhap mot gia tri thuc dua vao bien r */
scanf ("$£", &r);



/* Tinh chu vi va dien tich hinh tron,

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

ev - 2 * M PL * r; dt. - M PI * ¢ * r;

/* In ket qua */

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

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

Bay gitr chiing ta vira gidi thich déi diéu vé vi du trén, vira rit ra mot sb
chu y khi viét chuong trinh.

QOuy tdc ddu tién can nhd la: Mbi cau 1énh ¢6 thé viét rén mot hay nhiéu
dong nhung phai duoc két thie bing diu ; (ddu cham phiy).

Nhin véo vi du 2 cua §4 ta thiy:

- Cau lénh printf duoe viét trén 2 dong,

- 1lai cdu 1énh gan dé tinh ev va dt duoe viét trén mot dong.

Mot diém can luu y o day 1a cach viét mot hing xau ky ny, day ky tu dat
trong cap dau * ... " (d4u nhdy kép) trén nhiéu dong. B¢ bao cho Turbo C
biét mot chudi ky tu van con tiép tuc & dong dudi, ta dit thém ddu \ wrude
khi xubng dong. Vi du:

printf ("\n TURBO C IIAN HANH \

\n LAM QUEN VOI BAN");

Nhitng diéu néi trén nim trong mét nguyén 1y téng quat hon s& trinh bay
trong Phy luc I Quy tic sir dung déu cach (space) gitra cac tir va quy tic
xudng dong khi viét chirang trinh.

Quy tdc thir 2 12 quy tic viét cac 11 chu thich. Céc 1oi chi thich cén
duoc dat gitra cap diu /* ... */ va co thé duoe viét:

- Trén mot dong.

- Trén nhiéu dong.

- Trén phén con lai ctia mot dong.

Nhimg 11 giai thich khong ¢ tac dung ddi voi sur lam viée ctia 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 ¢ ding ham chudn printf(). 11am nay c6 trong tép stdio.h (trong thu
muc cua C), vi viy & dau chwong trinh cén viét:

#include "stdio.h"



Ta cling chi y ring: Cudi dong nay khong ¢o dau ; (diu cham phay) nhu
cudi mot cau 1énh (1énh #include trinh bay trong Churong 12).

Tom lai, trude khi s dung mot ham ¢iin bidt né nam wén 1p nao va
phai ding todn tr #include dé gan tép do vao tép chuone winh.

Ony tic thir 4 n6i vé ciu tric ctia mot chuong trinh. Mot chuong trinh
¢6 theé chi ¢o moOt ham chinh (ham main()) nhu cac vi du trén, hodc ¢é thé
thém vai ham khac. Didu nay sé duoe trinh bay chi ti¢t trong Chuong 6.

§6. KHAI BAO VA TOAN TU GAN

Van dé khai bao s& ndi ky trong Chuong 2. O diy ching ta chi can
biét vai diéu so luge. Thir nhit 1a: Moi bién truée khi s dung déu phai
khai bao dé xac dinh kiéu cia no. Dé khai bdo cic bién nguyén (kicu int)
ta diing tir khoa int. Pdi véi bién thue (kicu Noat) 1a ding tir khoa tloat.

Viduy:

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

float x, vy, z; /* Khal bao cac bién x, y, » kidu float */

Sir khae nhau gitra bién kiéu int va bién kidu float 1a ¢ chd: bién kidu int
ludn ludn nhan gid tri nguyén trong qua trinh tinh todn con bién kicu float ¢6
th¢ han ca cace gid tri khong nguyén,

Cau 1&nh gan s€ noi k§ trong Chuong 2. G day ta ¢ (he hidu toan tu gin
¢O dang:

b - bt;

Trong dé b 1a mot bién, con bt 1a mdt bidu thite 10an hoc nio dé. Tac
dung cua cdu Iénh nay [a: Trudc tién tinh biéu thire bt va sau d6 gdn gid tri
tinh duoe cho bién b.

Vi du: Sau khi thyue hién doan chuong trinh:

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

bién x s€ nhan gia i [a 18.5.

Ta can cha v phan biét todn tr gdn voi khdt mém diing thire trong todn hoc.

§7. PU'A KET QUA LEN MAN HiNH

Dé dua két qua ra man hinh ta dung cau 1&nh:

printt(chuéi aidu khién, btl, bt2, ..., btk);

O day btl, b12,.... btk la cac bitu thire ma gid (r] cua ching can duoe dua
ra man hinh. Chudi diéu khién bao gGm ba logi ky tu:
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- Ky tur diéu khién viée chuyén xudng diu dong tiép theo.

- Cac ky tu hién thi.

- Céc ky tr ding dé mb ta kiéu cach dua ra cla che bién. 1a s6 2ol

ching 14 cac dic ta. Mai bicdu thire cin phai ¢ mét dic ta trong ng.
Bady picr s¢ giai thich g loai ky ur.

- Ky tu diéu khién viée chuyén dong 13 \n

- Cac ky tu khac \n va khac cde dac ta la kv w hién thi va ching s¢

duoc sao chép mdt cich nguyén xi ra man hinh,

- Bay gio ndi vé cac dic ta. DO véi bidu thuc nauyén ¢o thé ding

dac ta:

Sl fw)d

trong d6 fv 1a mot sd nguyén xac dinh dd rong toi thidu danh cho trudng

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

O day va san nay ta sir dung quy ude: Mt thanh phin dat trong ¢ip dau
[ ... ] (ddu ngodc vudng) 1a mat thanh phin khéng bat bude. Nghia 1a no ¢6
thé ving mat hay c6 mat, Nhw vy fw 1a mdt thanh phin khong bét bude.

Khi fw 1on hon dé dai thuc té coa truong ra (sb ky tr cua sd neuyén. vi
du s6 -345 ¢6 do dai thue @ 12 4, sb 12467 co do dai thue (& 14 5). thi mot sd
khodng trdng s& duge bd sung vao bén trai cho du fw vi tri.

Khi khong ¢é mat fw hodc khi fw nho hon hay bfmg dé dai thue & cua
trudng ra, thi do rong trén man hinh danh cho truong ra st ban g do dai thue
té ctia no.

Béi voi bién thue ¢é thé dung dic ta:

5(fw]ll.pplf

& day pp 12 do chinh xdc. Noi mot cach cu thé hon: Trén man hinh s&
hién 1&n mot gid tri thuc ¢ pp chi sé sau diu chdm thap phan. Néu pp = 0.
bién thue dirge dua ra nhw mot sé nguyén (khong c6 ddu chdm thap phan).
May s& ngam hiéu la pp b%'mg 6 khi né viang mat (gia tri mic dinh cua pp 1a
6). fw la mdt sb nguyén xac dinh 4o rong tdi thiéu trén man hinh danh ¢ho
trordng ra.

Khi (w 16n hon dd dai thue té cua trudng ra thi mot sé khodng wrong s¢
duoc bd sung vao bén trai.

Khi fw ving mit hodc khi fw nhé hon hay bﬁng dé dai thue té coa
trudng ra thi dd rong trén man hinh danh cho truéng ra s€ bang do dii
thue té cua nd.



D6 dai thyc té cua mét bién thuc bang: SO chir s6 cua phan nguyén

¢ong véi pp. cdng vai mdt vi tri danh cho dédu chdm thap phan (néu pp >
0), cong voi mot vi tri danh cho dau - (d6i voi sé am). Vi du do dai thuc
té cua -23.46 bang:

8 néu pp = 4,
10 néu pp viing mat,
3 néu pp = 0.

Tét ca nhitng diéu noi trén duge minh hoa bing chuong trinh sau:

#include "stdio.h™ /* (010701.C) */

#include "conio.h"

main ()

{
clrscr ()
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 \n", -45.63);
printf("%0.3€ \n", 45.63)1
printf("$.2f \n", -0.345);
printf ("%.2f \n", 0.345);
getch () ;

1

Khi chay chuong trinh thi nhin duge két qua nhu sau:

(23456787, ., Chang nay dung de danh $9 cot)
456 hopa




Chua y: Sau khi doc nhimg didu noi trén, moét ciu hot duge dat ra 14 1am
thé nao dé duaracickity: % ' " 1?

Cau tra 101 nhu sau:

- Khi ddu % ding ngoai két cdu dac ta thi né duoc xem nhu ky wr
thédng thuong. nghia 1a ban thin né dugce dua ra man hinh (may in
hodc dia).

- D& vai cace kit khac ta dung thém diu \ dat trude néd. Noi mot cdch
cu thé hon:

+ Khi viét \ thi diu "’ dugce dua ra.
+ Khi viét \" thi ddu " duoc dua ra.
+ Khi viét \\ thi ddu \ duoc dua ra.
Tét ca cac quy tic trinh bay trong muc nay sé duge minh hoa trén cac
chuong trinh cua §10.

§8. DA KET QUA RA MAY IN

Cach thirc dua két qua ra mdy in hoan toan tuong tu nhu cach thire dua
ra man hinh. Su khac nhau chi o mét vai chi tiét nhé nhir sau:

- Dung Iénh fprintf thay cho 1énh printf.

- Pua thém tham sb stdprn vao trude chudi didu khién. Nhu vay dé

dua két qua ra may in ta dung cau lénh:

tprintf (stdprn, chudi didu khién, btl, bt2, ..., btk);

Tham sd stdprn chi ra ring: thiét bi dua ra {a may in, chudi diéu khién va
cac biéu thire btl, bt2, ..., btk c6 y nghia hoan toan tuong tu nhu da trinh
bay trong cdu Iénh printf.

§9. VAO SO LIEU T BAN PHIM

Dé vao tir ban phim hai gia tri kidu int va ba gia tri kiéu float ¢6 thé
dung cac cdu I¢nh sau:

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

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

scanf ("%d$ds £3f%£", sa, &b, &c, &4, &e);

B4i voi cdu 1énh scanf can chi y cac diém sau:

- Khong dang tén bién nhwr trong céu 1énh printf ma dung dia chi ctia

bién. Phép toan:
&tén bién

cho dia chi cQia bién.



- MAi bién img v6i mdt dic ta. Nhu vy $0 dédc ta bang sO bién,
- Dung dac ta %d d6i vai bicn nguyén va %1 déi véi bién thue, Mt
cach 1Ong quat cdu I¢nh scanf cd dang:

scanl ("L112. . .tk™, &bl, &bh2, ., &bk);
Trong dé: bl, b2, ... bk la cac bién (kiéu int va kiéu float) con 11,2, ...

tk 1a cac dac ta trong Ung.

Su hoat dong cua Ldl.l Iénh scanf: Khi gip ciu 1¢nh ndy, mz’ $¢ dimng
dc doi thao tac vién vao sb li¢u tir ban phim. Trong vi du trén cin vio 5 gia
tei. trong do6 2 gid tr dau 1a nguyén va 3 gid tri sau 1a thye. Cac gid can
duge phian cach nhau béi mat hoje vai khoang tring (¢ day khoang triing
hroc hidu 1a ddu cich hoac dau XL1611g dong 'n). Chang han dé vao 5 gid tri;

-137, 45.3. 23.4.-12.5, thao tic vién ¢o thé su dung maot lro'ng cac cach
bam phim sau:

Cdach 1 (2 pid tri nguyén trén mdt dong, 3 gid tri thue trén dong tiép theo)

25 -137

453 234 -12

Cdch 2 (mdi gia tri trén mat dong)

23

-12.5

Cach 3 (ddt ca S gid tri trén mot dong)

25 <137 453 23.4 -12.5

Cing ¢6 thé str dung céc cdch thao tac khde nhu hai 6 nguyén dit rén
mot dong, 3 s6 thue wén 3 dong, ... Khi do hidu qua cua ciu 1énh scanf [a:
gan gia ur1 25 cho a, -137 cho b, 4).3 choc.23.4chodva-12.5c¢choe

Mot diém cin dic biét chu v o day la: Néu trong cau 1¢nh printl ta ¢o thé
ding 1én bién hode bidu thire, thi trong cau 1énh scanf ta phai dung dia chi
clia bidn,

§10. MOT VAI CHUONG TRINH BON GIAN
Nhér cac ham printf. scanf va fprintf ta ¢é thé 1ap duoe nhitng chuong
urinh don gian nhung hoan chinh. Muyc nay xét 2 chuong trinh minh hoa viée

sur dung cac ham noi trén.,
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Chuong trinh 1:
/* Chuong Lrinh Linh x luy thua y (011001.C) */
kinclude "stdio.h™
tinclude "conio.h"
finclude "math.h”
main ()
{
double x, vy, z; /* Khai bao 3 bien kieu double */
clrscr();
printf {("\n Vao x va y: ");
scanf ("$LE%10”, &x, &y): /* Vao %, y tu ban phim */
z = pow(x, y)i /* Tinh x luy thua y va gan cho =z %/
/* Tin kel qua tren 3 dong */
printf{"\n x = 20.21f\n y = 30.21t\n 2 — $0.2¥7",x, vy,
getch{);
}
Chuong trinh 2:
/* Chuong trinh minh hoa cac kha nang dua ra (011002.C) */
finclude "stdio.h"
main()
{
int a, ¢, (; float b, d;
a = 123; ¢ = -4685; © - 12;
h — -45.8%h; d - 123.425;
clrsar ()}
printf{“\n \'Chuc cac ban may man\'\n");
print £ {"\n \“Chuc cac ban may man\"");
printf{"\n\n \\Chuc cac ban may man\\\n");
print{(”"\n \"Tong san luong hang nam tang $2ds\"", L);
/* Giva cac 50 dua ra khong co khoang cach */
printf ("\n\n %d%f£3d%t", a, b, c, d);:
/* Giuva cac So dua ra co nhung khoang Lrong */
printf("\n\n $6d%8.2{%7d%8.2t", a, b, c, d);
/* Clua cac so co dat them cac ky tu khac */
printt ("\n\n a = 3%d, b - $0.21, ¢ - &d, & - h.20", \
a, b, ¢, dy;
gotech () ;
}

Két qua thue hién chirong trinh:
‘Chuc cac ban may man'

"Chuc cac ban may man"
\Chue cac ban may man\

"Tong san luong hang nam tang 12%"
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123-45.855000-4685123.425000
123 -45.85 -4685 123.43
a=123,b=-45.85¢=-4685,d = 123.43

§11. VAN HANH CHU'ONG TRINH TREN MAY

Phin viée con lai sau khi da c6 chuong trinh la thyuc hién chuong
trinh trén may tinh dé nhan két qua cudi cung. Pay la phan viéc co tinh
chat tac nghiép it doi hoi suy nghi va sang tao hon so véi cong viée lap
trinh. Qua trinh van hanh mdt chuong trinh trén may tinh bao goém cac
budce co ban sau:

- Tao t¢p chuong trinh gdc dudi C (soan thao chuong trinh)

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

- Chay chuong trinh.

Gia sir Turbo C da dugc cai dat trong thu muc C\TC (Céch cai dat s€
trinh bay trong Phu luc 4).

Ghi chi: O ddy chiing 16i dimg Turbo C 2.0.

1. Tao tép chwong trinh gic

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

Edit Run Compile Project Options Debug  Break/uatch

Menu chinh gdm céc menu: File, Edit, ... Ta can sir dung menu File.
Mubn viy can bim dong thoi hai phim Alt va F. Khi d6 ta nhan dugce menu
File voi ndi dung sau:

File
Load F3
Pick Alt-F3
New
Save F2
WUrite to
Directory
Change dip
0S8 shell
Quit Alt—¥

Menu File gdm céc chire nang: Load, Pick, ... Biy gio ta cin dung chirc
nang New dé tao mdt t&p chuong trinh mai. Mudn vy, ta dua con tro dén
hop sing New va bam Enter. Ta ciing c6 thé dat duoc diéu ndy bing cach
bam phim N. Khi d6 chirc ning New duoc thue hién va méy sin sang nhén
cic dong chuong trinh dua vao. Ta s& sir dung ban phim dé nap chuong
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trinh (dua cac dong lénh 1én man hinh ). Khi nap sai ta ¢6 thé dich chuyén
con tro tdi céac vi tri (dong va cot) can thiét dé sua sai. Chuong trinh mic
ddu di dua 1én man hinh nhung né vin chua duge ghi 1én dia. Dé ghi
chuong trinh 1én dia dudi dang mot tép ta cin sir dung chirc ning Save
(phim tat F2). Mudn vdy, diu tién cin bAm ddng thoi hai phim Alt va F dé
tré vé menu File. Sau d6 bdm phim S (hodc dich chuyén con tro dén hop
sang Save va bim phim Enter). Chirc nang Save lam viéc va trén man hinh
xuét hién hdp sang:

New Name

Ta cén thong bao cho may biét tén tép chuong trinh gbc ma ta dinh dat.
Gia st ta mudn &p chuong trinh géc ¢6 tén 1a Vidul, khi dé ta lan luot g0
vao 5 chit cai: V.1, D, U, 1, va 4n phim Enter. Chuong trinh s& dugc ghi 1én
dia dudt dang mot tép co tén:

VIDUL.C

Pén day qua trinh soan thao xem nhu hoan thanh.

Cha y: Ta co thé sira mot t¢p clt hodc tao mot tép mabi bﬁng cach dung
chirc nang File-Load (chirc ning Load ctia menu File). Khi hoi dén tén tép,
ta nap vao tén t&p cén stra hay tén tép cdn tao. Néu khong noi rd dudi, trinh
soan thao s& hiéu 1a dudi C.

2. Dich chuwong trinh

bé dich chuong trinh ta ding menu Compile. Mudn vy ta dong thot bam
cac phim Alt va C. Ta s& nhian dugc menu Compile véi cac chire nang sau:
Gompilel

Compile to OBJ GC:NONAME.OBJ -
Make EXE file C:NONAME.EXE
Link EXE file

Build all

Primary C file:

“Get info

Ta cin dung chirc nang Primary C file dé xdc dinh tén t&p chuong trinh
C cin dich. Mudn vay ta bdm phim P (hodic dua con tro dén hdp sing
Primary C file va bdm Enter). Chuc nang Primary C file thuc hién va trén
man hinh xuét hién hdp séng;
ud B . C

Primary File

Bay gidr ta cdn thong bio cho may biét tén tép chuong trinh can dich.
Chang han néu mudn dich chuong trinh VIDU1.C thi ta bam cdac phim:
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VID U1 va Enter. Tiép dé ta ding chire ning Make EXE file dé dich
chuong trinh gde va lidn két voi ciac ham thu vién nham tao ra tép
chuong trinh thue hién (dudi EXE). Mudn viy. ta bim phim M (hodc dua
con tro dén hop sang Make EXE file va bim phim Enter). Chue nang
Make EXE file hoat dong, 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 can tro lai buge 1 dé sira chita chuong trinh.
Trong trudong hop trai lai, ta nhin duge mot chuong trinh ding. né duge
ghi 1én dTa dudi dang mdt tép ¢ tén la:

VIDUIL.EXE

(goi la t¢p chuong trinh thuc hién). Pén ddy qua trinh dich xem nhu
hoan thanh.

Ta ra khoi TC va tré vé hé thdng bang céch:

- Diu tién tro vé menu File (Alt-F)

- Sau dé bam phim Q (hoic dua con trd tdi hop sang Quit Al-X va

bam linter).

Tom lai, sau khi thue hién 2 bude vira néu trén ta nhin duoce t¢p chuong
trinh géc VIDUI.C va 1¢p chuong trinh thue hién 1a VIDULEXE, ¢a hai déu
duogc dat trong thr muc C:\TC va mdy dang sin sang lam viée vai cde tép
trong thu muc nay.

3. Chay clurong trinh

D¢ khoi dong mot tép chuong trinh thuce hién ta st dung (én cua no.
Chang han dé khai ddng chuong trinh VIDU1EXE ta bim cac phim: V I D
U 1 va Enter. kht d6 chuong trinh bat dau lam viée. Néu nap du cde sd licu
can thiét chrong trinh s tinh todn va dua ra cac két qua cudi cing trén man
hinh (mdy in hofc dia).

Chu y:

- Cothé chay mdt chuong trinh (sau khi soan thao) trong moi trudng

Turbo C (khéng chn trd vé& h¢ thdng) bang cdch bim dong thoi cac
phim Ctrl + 19,

- Tir trong moi trudng C ¢6 thé tro vé hé thong theo 2 cach:

+ Cdch 1. Dung chie nang File 2 Quit, Khi do sé ra khot C va oo
v& hé théng.

- Cdch 2: Ding chic nang File-OS Shell. Khi dé chi tam thot ra
khoi C. (Mubn tré lai C ta bim cac phim EXIT va Enter.)



BAI TAP CHU’ONG 1

Bai 1: Thye hién cac chuong trinh viét trong cac muc §4 vi §10 trén
may. D& chiéu két qua néu trong sach vai két qua nhan duoc.

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

Hello, World!

Turbo C 2.0

Bai 3: Lap chuong trinh tinh tich cua 4 56 thure du’gq nap to ban phim.
sau do thue hién chuong trinh trén may (ding dau * dé bicu thi phép nhin).

Bai 4: Cho biét luong ky hai clia can bd tinh theo cong thiic:

blx n

k2 = — 1kl

trong dé bl 1a bac luong, n la s6 ngay cong trong thang, Ikl 12 cic khoan
tidn da linh & ky mot. Lap chuong trinh nhap bl, n, Ik1 tir ban phim, sau dd
tinh k2 theo ¢6ng thire trén, Thuce hién chuong trinh trén may véi cdc 36 liéu
cu thé (dung diu / dé biéu thi phép chia).

HUONG DAN/BAI GIAI
Bai 2: (Ilieong deiny
- Cach mét: Sir dung hai ham printf().
- Cach hai: Str dung mdt ham printf() trong d6 ¢é sir dung \n.
Bai 3: (Hudng dan)
- Khai bdo 4 bién thue.
- Sirdung 2 ham printf(), scanf().
Bai 4: (Bai giai)
main()/* (BT0104.C) */
(
float bl, 1k1, 1k2;
int n;
clrscr ();
prinLf{"\n Nhap bac luong va so ngay cong: "};
scanf (“$0%d", &bl, &n};
printt ("\n Nhap so tien da linh ky 1: ");
scanf ("$f", &§1kl};
1k2 = (bl * n) / 26 - 1lkl;
printf (“\n Luong ky 2 la: ¢.3f", 1k2);
gectch();



(Cwoxe 2 BIEN, MANG VA BIEU THUC

§1. KIEU DU LIEU

Trong C su dung céc kiéu dir licu:

- Ky tur (char)

- S6 nguyén (int)

- S6 ddu phay dong dé chinh xac don (float)

- S6 du phiy dong do chinh xac kép (double)
1.1 Kiéu char: Mot gia tri kiéu char chiém mot bye (8 bit) va biéu dién
duge mot ky tu thong qua bang ma ASCII (xem Phu lyc 3). Vi du:

K Mi ASCII
48
49
" 50
65
66
97

98

N
-
rﬁ

o |e (TP ]|— O

C6 hai kiéu char: la signed char va unsigned char. Kiéu thir nhét biéu
dién mot s6 nguyén tir -128 dénd 127, kiéu thir hai c6 gia tri tir 0 dém 255.
Bang dudi diy cho kich ¢& va pham vi biéu dién ctia gid tri kiéu char.
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Kidu Pham vi biéu difn | $6 ky tw | Kich thm’ﬂ
[signed| char =128 > 127 256 1 Byte |
| unsigned char 0 ->255 256 1 Byte E

Vi du sau minh hoa s khac nhau gitra 2 kiéu trén, Xét doan chuong trinh:
char chl;
unsigned char ch2;

chl = 200; ch2 = 200;

Khi dé thue chit

chl =-56

c¢hl +56=0

ch2 + 56 =256

nhung chl va ch2 déu bidu didn cung mot ky tir ¢6 ma 200.

Phin loai ky tu: C6 thé chia 256 ky ty thanh 3 nhém:

+ Nhom thir nhat 12 cde ky tu didu khida ¢6 ma o 0 dén 31, Ching han
ky to ma 13 dung dé chuyén con tré vé ddu dong, ky tyr 10 chuyén con tro
xubng dong dudi (trén ciing ¢dt). Cac ky tu nhom nay noi chung khéng hién
thi ra man hinh.

+ Nhom ther hai 1a cdc ky o van ban ¢é ma tr 32 dén 126, Céc ky w nay
¢ thé dua ra man hinh va may in.

+ Nhom thur ba la cac ky tu dd hoa ¢ ma sb tir 127 dén 255. Cic ky tu
nay co thé dwa ra man hinh nhung khong in duge (bang cac 1énh DOS).

1.2. Kiéu nguyén: Trong C cho phép sir dung: s6 nguyén (int), sé nguyén
dai (long) va sb nguyén khong diu (unsigned). Kich ¢& va pham vi biéu
dién cua chiing duoc chi ra trong bang dudi day:

Kiéu Pham vi bicu dién Kich thu‘()‘ﬂ
L int 232768 > 32767 2 Byte
. unsigned int 0 > 65535 2Byte |
long [int] 2147483648 > 2147483647 | 4 Byte
| unsigned long [int] 0 > 4294967295 - 4Byte

Nhin xét: Cac kiéu ky tr ciing ¢6 thé xem 12 mdt dang ctia kiéu nguyén.

1.3. Kidu d4u phiy ddng: Trong C cho phép sit dung 3 loai gia tr diu
phay dong 14 float. double va long double. Kich ¢& va pham vi bié¢u dién cua
ching dugce chi ra trong bang dudt day:
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KAiéu Pham vi bigl;_d}f‘n S6 chir s6 ¢ ng—hia Kich thude I!

float 3.4E-38 -> 3.41:+38 78 4 Byte

double | 1.7E-308 -> 1.71:+308 T 15-16 8 Byte |
_]ong double | 3.4E-4932 -> 1.1E4952 17-18 10 Byte

Giii thich: May c¢6 thé luu trir duge sé kiéu float ¢6 gid tri tuydt dbi tir
3.4E-38 dén 3.4¢c+38. SO ¢6 gid tri tuyct déi nho hon 3.4E-38 duoge xem
bang 0. Pham vi bidu dién cua s double durge hidu theo nghia tuong .

§2. HANG (CONSTANT)

Hing 1a cac dai lwong ma gia tri cua ndé khong thay doi trong qua trinh
tinh toan. Dudi day trinh bay céc loai hang duoc sir dung trong C.

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

Cdch | (dang thdp phdn): S6 gdm phan npuyén, ddu cham thap phan va
phan phéan. Vi du:

214.35 -4563.48 234.0

Chu y: Phan nguyén hay phan phan cé thé ving mat nhung du chim
khong thé thiéu, vi du cho phép vict:

34 135.

Cach 2 (dang khoa hoc hay dang mii): S6 dugce tach thanh 2 phan 1a
dinh tri va phan bac. Phan dinh trj 1a mét sd nguyén hodc sb thue dang thip
phéan, phﬁn bac la mot s& nguyén. Hai phan nay cach nhau boi ky tir e hodc E.
Vidu:

123.456E-4 (biéu dién gia tri 0.0123456)

0.12E3 (biéu dién gia tri 120.0)

-49.5e-2 (biéu didn gid tri -0.495)

1E8 (biéu dién gia tri 100000000.0)
2.2. Hing int 1a s& nguyén cé gia wri trong khoang tir -32768 dén 32767.
Vi du:

-45 4007 635

Cha y phén biét 125 va 125.0. S6 125 14 hang nguyén con 125.0 1a hing
thire (dau phay dong).
2.3. Hang long duoc viét theo cach:

-48931. hoic -48931
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(thém L hodc 1 vao dudi). Mot sb nguyén vuol ra ngodl mién xac dinh
cua int ciing duoc xem 1a h;’mg long. Vi du:

4563946L va 4563946

la hai hang long ¢6 cting gia tri.
2.4. Hang int hé 8 duoc viét theo cach:

Ocle2cs...

& day ci 1a mot s& nguyén trong khoang tir 0 dén 7. 11dng nguyén hé 8
{udn luodn nhan gia tri duong. Vi du:

0345

[ mot hz:mg nguyén hé 8. Gia tri cua nd trong hé 10 1a:

3FE8FE+4*8+5=229
2.5. Hang nguyén hé 16: Trong h¢ nay st dung 16 ky wr: 0, 1.2, 3, 4.5,
6.7.8.9.10. 11, 12,13, 14, 15. D& tranh nham 1an gitta chiv sd 11 vA hai 36
I nguot ta dang qui ude sau:

Céch viét | Y nghia
ahodac A 10
bhoaeB | 11
¢ hogc C__ 12
d hodc D 13

e hodc I5 14

fhoicF | 15

Hing s6 hé 16 ¢6 dang:

Oxcle2c¢3... hodc 0Xclce2c3...

wrong d6 ci 1a mét chiy s6 hé 16. Vi du;

Oxa9. 0Xa9, 0xA9, OXA9

1a 4 hiing $6 hé 16 nhu nhau. Gia i cua ching trong hé 10 ta:

10*16+9 =169
2.6. Hang ky tw 1a mot ky tyr riéng bict duoc viét trong 2 ddu nhdy don, vi
du 'a". Gia tr1 cda ‘a' chinh 18 ma ASCII cua chit a. Nhw vy gid tri cua 'a' 1a
97 (xem bane ma ASCII). Hang ky tur ¢4 thé tham gia vao cac phép toan
nhu moi s6 npuyén khée. Vi du:

9.0 =57-48=9

Iang ky tur con ¢o thé duoc viét theo cach:
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‘\cle2eld’

trong dé clc2e3 12 mdt sb hé 8 ma gia tri cia né bing ma ASCII cuia ky
tw can biéu dién. Vi du. chit a ¢ ma hé 10 1a 97 ddi ra hé 8 1a 0141, Vay
hing ky tr 'a' ¢6 thé viét dudi dang \141'. Pbi véi mdt vai hang ky tu dic
biét ta can st dung cach viét sau (thém dau \):

Cich viét Ky ty
o :
XS "
W \
\n' \n (chuyén dong)
"\0* \O (null)
At tab
b’ backspace
\r' CR (vé ddu dong)
\f LF (sang trang

Chu y:

+ Chn phén biét cac hang ky tur '0' va \0'. Hing '0" ting v6i chit s6 0 co
mi 48, con hang "\0' tng véi ki tir \O (thudng goi la ky tu null) ¢6 mi 0.

| l[fmg ky tu thuc sy 1la mot sb nguyén, vi vay co thé ding cac 36
npuyén hé¢ 10 dé biéu dién ky tu. Vi du:

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

- Lénh printf("%c%c%c", 7, 7, 7); phat ra 3 tiéng chudng.
2.7. Hang xau ky tw 1a mot day ky tu bat ky dat trong hai ddu nhay kép. Vi
du:

"Ha not"

"Hai phong”

"U* XAu réng */

xau ky tu dugc luu trit trong may dudi dang mot mang co cac phzﬁn tr la
cac ky ty riéng biét. Trinh bién dich tu dong thém ky tw xo0d \Q vao cudi mdi
xau (ky tw \O duoc xem 1a dau hi¢u ket thuc eva mot xau ky tur).

Chu y: Can phén biél ‘a' va "a", ‘a' 1a hiing ky tw duce luu trir trong mot
byte, con "a" 12 hing x4u ky tr dwoe luu triy trong mdt mang hai phan ta:
phin tr thit nhit chira ma chit a con phan tir thit hai chira \0.
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2.8. Téen hé“lng. Hiéu qua cia todn tir:

#define MaX 1000

la: T4t ca cac tén MAX trong chuong trinh xuit hién sau toan nay déu
duoge thay bang 1000. Vi vay ta thudng goi MAX la tén hing (hay macro).
n6 biéu dién sd 1000. Mat vi du khac. toéan tu:

fdefine Pi 3.141593

dat tén cho hing float 3.141593 1a Pi.
2.9. Vai rng dung cta cac hang ky tw: Cic hing kiéu int. long. float.
double thudng dung trong tinh toan, con cic hing ky tu va hing xau ky tu
thuong ding trong in an (dua ra cac dong thdng tin van ban, 1o giai thich.
chi dan, o)

Chuong trinh duéi diy minh hoa cach viét cac hang va cach dua ching
ra man hinh (may in hoac dia).

/* Chuong trinh minh hoa cach dung cac hang (020201.C) */

f#include "stdio.h"

main ()

{
clrscr{);
printf ("\n Hang dau phay dong: %10.2f $10.2f %10.2f %10.2f",
14689.2e-4, -0.1256666e3, 23168e¢-2,1led);
printf("\n\n Hang nguyen: %101d $101d %$61ld %6d %64~
, 456398461, 45638%46, 351,35, -123};
prinLf ("\n\n Hang nguycn he 8 va he 16:\
$7d 37d %/d %7d %7d", 0345, Oxa9, Oxa$%, 0Xa8, 0Xa9);
/* In hang ky tu dung dac ta: %[fw]c */
printf ("%c %c %6c $6c ¥6Cc %6C B6CH™,
‘An*, '\n', ‘a', °*\141°‘, “"\'‘', "\, \\');
/* In hang xau ky tu dung dac ta: %{fw |5 %/
printf ("\n\n $10c%s"”,"' ', " Chuc may man!"};
getch () ;

§3. KIEU enum

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

cnum tk (pll, pt2, ... } thl, Lb2, ...;
enum tk {ptl, pt2, ... };

enum {ptl, pt2, ... } tbl, tb2, ...;
enum {ptl, pt2, ... }:

Trong do:
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tk 12 tén kiéu enum (mdt kiéu dir licu mai),
ptl. pt2. ... 12 tén cac phan tu.
b1, th2, ... 12 t¢n bién kicu cnum.

3.2. Tac dung:

+ Cau énh thr nhdt ¢6 cde chie nang sau:

a. Dinh nghia cac macro (nhu kiéu #definc) ptl. pt2. ... v6i cdc gid i
nguyén lién tiép tinh tir 0. Néi cu thé hon: ptl = 0. pt2 = 1. ... Chirc nang
nay twong duong cac cau Iénh #deline sau:

#def1ne pti1 0

#define pt2 1

b. Dinh nghia kiéu enum c¢é tén 13 tk. Sau nay cé thé dong cum tr enum
tk dé khai bao cac bién enum thco mau:
cnum tk x, vy, z;
c. Khai bio cde bién kidu enum co &n 14 th1, th2. ...
+ Cau I1énh thir hat ¢6 cac chie a va b,
+ Cdu Iénh thar ba ¢d cac chuce a vac.
+ Cau 1énh thir tu chi ¢ chuc a.
3.3. Bién kiéu enum. Bién kiéu enum thuc chat 1a bién nguyén. no duoc
chp phat 2 byte bd nhd va nd ¢o thé nhan mot gid trj nguyén bit k3. Muc
dich chinh cta cnum 13 tao ra cdc macro. cac kiéu va cic bién goi nho. Vi
du dé lam viée vai cac ngdy trong tuan ta ¢ 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 cac 1énh ¢6 thé ding voi cic kicu.
cac macro va cde bién 1ao boi enun.
ffinclude <stdio.h> /* (020301.C) */
finclude <conio.h>
main ()
{
eanum {10, T1, 7T2};
enum day {cn, t2, t3, t4, LS, t6, ©7} nil;

cnum day n2;
int i, j = 2000, k - T2;
clrscr();

1= t7;
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nl - -1000;

n2 - jj;

printt{("\n nl = 3d n2 = $d i = &d4d”, nl, n2, i);
printf("\n k — %d T1 = ¢4d", k, T1);

getch ()

§4. BIEN (VARIABLE)

4.1. Khat bao
Moi bién cdn phai khai bdo trude khi s dung. Vige khai bao bién duoe
thue hién theo mau sau:
type tén bién;
Vi du:

main ()

{

}

int a, b, ¢; /* Khai bio 3 bién kiéu int */

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

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

floaL x, y: /* Khai bido 2 bién kidu filcat */

double xd, yd; /% Khai bdo 2 bién kidu double */

Bién kicu int chi nhan dwugc céc gia tri kiéu int. Cac bién khic cling ¢o6 v

nghia tuong tu, chiang han bién ki¢u char chi chira duge mét ky tu. BE luu

trlr mot xau ki tir can sir dung mét mang kiéu char,

4.2. Vi tri cta cac khat bao: Cic khai bido can dat ngay sau dau | dau tién
cua than ham va cin ddng trude moi cdu 1énh khac, Nhu vy, sau mdt ciu

Iénh gan ching han thi khong duoc khai bao nira. Sau diy la mét vi du sai

vé vi tri cua khai bao:

main ()

{

int a, b, c;
a = 3bH;

int d; /% Vi tri cua khai bao sai */
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4.3. Viéc khoi dau cho cac bién: Néu trong khai bdo, ngay sau tén bién
ta dat dau = va mdt gid tri ndo d6 thi diy chinh la cach vira khai bao via
khot dau cho mot bién, Vi du:

int a, b =~ 20, c, A4 — 4A0;

Floal e — -35.1, x — 23.0, y, 2z, t = 36.1;

Tat nhién dicu nay cd thé dat duoc nhd toan tir gan va vé thuc 1¢ hai
cach nay la tuwong dwong. Viy dé dat duge y dinh nhu vi du trén ta ¢d thé
dung cac cau Iénh:

int a, b, ¢, d;
tloat e, x, vy, 2, t;
b - 20; d — 40; e — -35.1; x — 23.0; t = 36.1;

4.4. Lay dia chi cua bién. M&i bién dugce cdp phat mot vang nhe gdm
mét s6 byte lién tiép. S6 hiéu cua byte dau chinh 1a dia chi cua bién. Dia
chi bién ding trong mdt sd ham nhu ham scanf. D& nhan dia chi bién ta
dung phép toan:

s§tén bién

§5. MANG (ARRAY)

5.1. Khai niém vé mang, cach khai bao

M3i bién chi ¢6 thé chira mot g14 tri. Dé chira méot day 50 hay mét bing
s6 ta ¢6 thé ding nhiéu bién nhung cach nay khéong tién loi. Viée su dung
mang 1a cach tét hon nhiéu trong nhitng trudmg hop nhu viy.

Ming cé thé hiéu {a mot tip hop nhiéu phin ti c6 cling mot kiéu gia tri
vi ¢6 chung mot tén. M5i phin tr mang ¢ vai trd nhu mdt bién va chaa
duoc mot gia tri. C6 bao nhidu kiéu bién thi ciing ¢ biy nhiéu kiéu mang.
Mang c4n duoe khai bdo dé dinh r6:

- kiéu mang (int, [loat double, ...)

- t€n mang,

- s chiéu va kich thude mdi chiéu,

Khai niém vé kidu mang va tén mang ciing gidng nhu khai niém
ki¢u bién va tén bién. dicu nay da néi o cac muc trén. Ta s& gidi thich
khai niém s& chidu va kich thude mdi chidu thong qua cac vi du sau.
Cadc khai bao:

int a[10], bl4](2]);

float x([5], y{3])[3]:

s& x4c dinh 4 ming: a, b, x va y. Y nghia ctia ching nhu sau:

- DBoi vél mang thir nhat thi kiéu 14 t, tén Ja a, s6 chicu la mét, kich



thude bang 10. Mang co6 10 phin wr duge danh s6 nhu sau: a[0]. a[1].
a[2]. ..., a[9]. Mdi phan tir a[i] chita duoc mét gia tri ki¢u int va mang a c6
thé biéu dién duge mot diy 10 sb nguyén.

- P31 véi mang thir hai thi kidu 12 int, tén 12 b sé chiéu 1a hai. kich thudc
cua cac chidu 12 4 va 2. Mang ¢6 8 phin . ching dwoe danh sb va dwoc sap
xép nhu sau:

b[0][0] bl0][1]
b[1)[0} bl1][1]
b[2][0] b{2][1]
b[3]10] b[3][1]

M3i phan tir b[i]]j} chita dirge mét gia tri kiéu int. va mang b ¢ thé biéu
dién duge mot bang sb nguyén 4 dong, 2 cot.

- Déi voi mang thir ba thi kiéu 1a float. tén la x. s chiéu l1a mot, kich
thude bing 5. Mang ¢4 5 phan tir duge danh sd nhur sau:

x[0], xI1], x{2], x[3], x({4]

M3i phan tir x[i] chira duoe mot gid tri kiéu float, va mang x ¢6 thé biéu
dién duoc mot diy 5 sb thue.

- D6i voi mang thir 4 thi kiéu la float, tén 13 y, sé chiéu ia 2, kich thudc
cua cac chiéu la 3. Mang c6 9 phan tu, ching dugc danh sé va duge sip xép
nhu sau:

yI101[0] ylO01[2] yL01(2]
yl1ll110] yIl1][1] yill[2]
y(2]110] vi21[1] yl2112]

M3i phén tir y[i][j] chira duge mdt gia tri kiéu float, va mang y ¢6 thé
bidu dién duoc mot bang sb thue 3 dong, 3 ¢ot.

Chuy:

- Céc phan & ctia mang duge cap phat cac khoang nhé lién tiép nhau
trong bd nhd. Nai cach khdc, cac phin tit mang ¢é dia chi lién tiép nhau.

- Trong bd nhé, cac phin tir ctia mang hai chiéu duoc sap xép theo hang.
5.2. Chi s mang

Mdt phan tir cu thé cua mang duoce xac dinh nho cdc chi s6 cua no.
Chi sé cua mang phai cé gia tri int khong vuot qua kich thude cua chiéu
twong (ng. S& chi s6 phai bang s6 chitu caa mang.

Gia st a, b, x, y di dugc khai bao nhu trén va gia su i, j [a cdc bién
nguyén trong d61=2,)=1.

Khi do:



alj +i-1]| la al2]

blj+i[2-11  1&  b[3][0]

x[j /1] la X[0f

il R

Cac cach viét san la sai:

y[j] vi vy 1a mang hai chidu. can hai chi s6

bJi}1j][1] vi b 1a mang hai chiéu. chi can hai chi sd

Chi y v chi sé:

+ Biéu thuc ding lam chi sd ¢6 thé thuc.

Khi d6 phan nguyén cha biéu thirc thye s& 14 chi s mang.

Vi du: ‘

al2.4) - a[2]

all.89) — a1l

+ Khi chi sé vuot ra ngoai kich thuée mang, may van khong bio 15i,
nhung s& truy nhap dén mét ving nhé bén ngoai mang va cé thé lam rdi
loan chuong trinh.
5.3. Lay dia chi phan tr mang

Dudi day khi noi mang ta hiéu 1a mang mét chidu. Mang co tir hai
chidu tro 1én 1a noi miang kém sd chiéu (vi du mang hai chidu, ...). C6 mot
vai han ché 1rén cde mang nhiéu chiéu. Ching han c6 thé ldy dia chi phin
tr mang mot chiéu, nhung néi chung khong cho phép lay dia chi phdin tix
mang nhiéu chiéu.

Nhu vy may sé chap nhén phép tinh:

salit

nhung khong chip nhin phép tinh:

sy[i]13]
5.4, Dia chi dau cia mang

Mot chtl y quan trong 1a: Tén mang biéu thi dia chi dau clia mang.

Nhu vay ta cé:

a = &al0]

Nhiéu vi du vé mang c6 thé tim thiy trong Clirong 3.

§6. DINH NGHIA KIEU BANG typedef
6.1. Céng dung: Tir khoa typedef ding dé dat 1én cho mét kiéu dir lidu.
Tén kicu s& ding dé khai bdo dit li¢u sau nay. Nén chon mét tén vira ngén

gon vua goi nhao.
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6.2. Cach viét: Dat tir khod typedefl vao trude mdt khai bio thong thuong.
khi do tén dir liéu (bién, mang. ciu trie, ...) tré thanh tén kidu.

Vi du cau Iénh:

typedef int ng;

& dat tén kiéu int 1a ng. Sau dé c¢o thé dung ng (cling nhu int) dé khai
bio cac bién, mang nguyén nlur sau:

ng x , y, allol, b[20][30];:

Tuong tur cac ciu 1énh:

t ypedef float mbL50[5014;

typedet int m 20 301201[30);

typade( enum ;Tl, T2, T3} T;

sG:

+ Dat t&n Kicu mang thyc mal chiéu 50 phi‘m wr la mt30.

+ Pat (én kidu mang nguyén 2 chiéu kich ¢ 20x30 1a m_20 30

+ Dat tén kidu enum c6 3 phan te {11, T2, T3} 1a T.

Sau nay ta c6 thé ding cac khai bdo:

w50 x, y; /* Cédc mang thye mdL chidu 50 phin LU */

m 20 30 a, b; /* Cic mang nguyén 2 chidu kich ¢d 20x30 */

T t; /* t 1a bién cnum */

Tom lai: Chi can thém tir khoa typedef vao mot khai bdo ta s& nhan
duoe mot tén kiéu dit lidu va ta co thé dang tén nay dé khai bdo cac bién,
mang, cau tre, ...

§7. KHO! LENH
7.1. Binh nghia: Khéi 1énh 14 mét diy cdce cau lénh duoe bao boi cap diu
oo Vidwe
{
a =2; b= 3;
printf ("\n $6d%6d", a, b);
}
7.2. Mot chu y quan trong khi viét chwong trinh {a:

Turbo C xem modt khai [énh cling nhu mét cau énh riéng I¢. Néi
cich khac chd nao viét dwoe mét ciu Iénh thi & d6 ciing ¢d quyén dit
mét khoéi 1énh.

7.3. Khai bao & dau khéi Iénh

Cac khai bdo bién, mang ching nhitng ¢ thé dat & dau ctia mot ham ma

con ¢o6 thé viét o dau khoét 1énh, vi du:
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tnt a, b, c¢(50);

float x, vy, z, L[20][3071;

a=Db=3; /* Gan 3 cho a va b*/

x - 5.7, y = a * x;

z = b % x;

printf{ ("\n y — %B8.2f\n z - %B8.21", vy, z);
}

7.4. S 16ng nhau cia cac khéi 1énh

Bén trong mot khoi 1énh lai ¢6 thé viét cac khdi 1énh khac. Su 1511g nhau
theo cdch nhu vay 13 khong han ché, Ta thidy mdt didu tha vi 1a: Than ham
cling 12 mot khdi 1énh. Do 1a khéi [énh cuc dai theo nghia né chita nhiéu
khdi [énh khic bén trong vi khong khéi 1énh nao chira nd.

7.5. Pham vi hoat @éng cua cac bién va mang

Mot diém cdn nhé k¥ 1a: néu ta quan niém cac bién va cdc mang khai
bao trong mét khéi 1énh s& 1dn tai subt thoi glan lam vi¢c cua chuong trinh
va duoc sir dung trong todn bd chuong trinh, thi cach hiéu nhu vay 1a khong
ding. Thue chit cua vin dé nhu sau:

Khi may bit dau lam viée vai mot khdi 1énh thi cde bién va cic mang
khai bao bén trong né méi duge hinh thanh va duoc c¢ip phat bo nha. Cac
bién nay chi ton tai trong thoi gian mdy [am viéc bén trong khdi 1énh va
ching s& lap tire bién mét ngay sau khi may ra khoi khéi lénh. Tu nguyén ly
ndy cé thé rit ra nhimng két ludn quan trong sau:

- Gid tri cta mot bién hay mét mang khai bao bén trong mat khéi lénh
khong thé dua ra dé sir dung & bat kv chd nio bén ngoai khéi 1énh do.

- O bit ky chd nao bén ngoai mot khdi 1énh 1a khong thé can thiép dén
cac bién va cic mang duoc khai bao bén trong khdi 1énh.

- Néu bén trong mot khéi ta ding mot bién (hay mot mang) ¢o tén la a,
thi diéu nay khong lam thay doi gia tri ciia mot bién khac cfing ¢6 én la a
(nC“u c6) duoc dung o ddu dé bén ngoai khéi 1¢nh nay.

- Tuy nhién néu mdt bién da duoce khai bao & ngoai mot khdi lénh va
khong trung tén vai cac bién khai bao bén trong khdi 1¢nh nay thi bién do
ciing ¢6 thé sir dung ca bén trong ciing nhu bén ngodi khdi 1énh,

7.6. Vé cac khéi lénh 16ng nhau
Gia st ciing mot tén bién hay tén mang lai duge khai bdo ¢ ca hai khoi
I¢nh 1dng nhau theo cach:

32



int a;

int.az

}

Khi d6 lam thé nao dé phén biét duoc bién a trong va bién a ngoai. Vé
thue chét & day ta c6 hai dai lugng khac nhau nhung c6 chung mot tén la a.
May s& cap phat hai khoang nhd khac nhau cho hai bién nay, pham vi hoat
dong va thoi gian ton tai ciia ching ciing khac nhau. Bién a trong ¢6 pham
vi hoat dong tai cac cdu 1énh cua khéi 1énh trong va no chi ton tai trong
thoi gian may lam viée véi khdi 1énh nay. Con pham vi hoat dong cua bién
a ngoai bao gdm cac cau lénh bén trong khdi 1énh ngoai nhung khong
thude khéi 1énh trong. Ta cling luu y la: su thay doi gid tri cua bién a ngoai
khong c¢6 anh hudng gi téi 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 chuong trinh trén c¢6 sir dung hai cdu 1énh printf hoan toan gidng
nhau vé mat hinh thirc, nhung thue chét ching sé cho cac két qua khac nhau.
Bién a & cau lénh printf tha nhét co gia tri béng 4 (bién a trong), con biéna o
cau lénh printf thir hai c6 gia tri la 5 (bién a ngoai). Bién b c6 ciing mot y
nghia nhu nhau trong cé hai ciu 1énh, n6 ¢6 gia tri bang 6. V& mat hinh thirc
thi chuong trinh trén cé hai bién la a va b. Nhung thuc chit ton tai ba bién
khéc nhau: a ngoai, a trong va b,

Nhu vdy doan chuong trinh trén s& cho hién trén man hinh hai dong
nhu sau:



Il

4 b=06
a=35 b=6

Chuong trinh dudi ddy minh hga cac qui tac vira néu trén.

d

/* Chuong trinh minh hoa pham vi hoat dong cua
cac bilen trong va ngoai khoi lenh (020/01.C) */
#include "stdio.h”®
main ()
{
int a, b = 20;
int o, a = 40;
float & = -35.11;
tloat x ~ 23, y, 2z, £ = 36.1;
clrser{);
a = c = 10;
y =z —-—a+ b+ c+ d;
{
float y, z;
y =2 =€ + x + t;
printf("\n y trong = %0.2f\n 2z trong = %0.2f", vy, 2);
}
print£{("\n\n y ngoai = %0.2f\n z ngoai = %0.2f", vy, z);
getch();
}
Két qua thye hién chuong trinh:
y trong = 24.00
¢z trong = 24.00
y ngoai = 8(.00

z ngoat = 80.00

§8. VAI NET VE HAM VA CHUONG TRINH

Cau trac chuong trinh va ham [a mdt trong cic vin dé quan trong cia C.
s& duoe ban dén mét cach i mi trong Chirong 6. O diy ching ta ¢hi dua ra
mét sb qui tic chung,

+ H{am 13 mot don vi ddc [dp cua chuong trinh, Tinh dde 1ap cta ham thé
hién trén hai diém:

- Khéng cho phép xdy dung ham bén trong mot ham khdc.

- M&i ham ¢é cac bién, mang, ... riéng ctiia minh va ching chi duge su
dung ndi bd bén trong ham. Néi cach khac ham 1a don vi ¢o tinh chil
Khép kin.
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+ Mot chuong trinh bao gdm mét hode nhidu ham. Ham main() 1a thanh
phén bat bubc cua chuong trinh. Chuong trinh bit ddu thuc hién tr ciu 1énh
dau tién cua ham main() va két thuc khi gap dau } cudi cung enia ham nay.
Khi chirong trinh lam viée, may ¢6 thé di tir ham nay sang ham khac.

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

ham 2

ham m

Bén ngoai cac ham (& vi tri ...) ¢b \hé dat: toan tir #include, toan tur
#define, dinh nghia kiéu dir liéu biang typedef, khai bao bién ngoai, mang
ngodi. bién tinh ngoai va mang tinh ngoai.

+ Viée lruyén dit lidu va két qua tir ham ndy sang ham khic duge thue
hién thco mdt trong hai cach:

- Sur dung dbi ctia ham.

- Sur dung bién ngoat, mang ngoai, bién tinh ngoai va mang tinh ngoal.
, g gng g

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

Cac ddi ctia ham cling dugc xem la bién tu dong.

Do thin ham ciing [a mét khdi 1énh, nén tir nhimg qui dinh chung v¢
khéi 1énh di n6i trong §7, ¢6 thé rit ra nhimg didu sau:

+ Pham vi hoat déng: Cic bién (mang) tu dong chi ¢é tac dung bén
trong than cua ham ma tai dé ching duge khai bao.

+ Thoi gian ton tai: Cic bién (mang) ty déng ctia mot ham sé on tai
(duoc cap phat bd nho) trong khoang thoi gian tir khi may bit diu lam vice
voi ham dén khi may ra khoi ham.

+ Nhin xét:

Do chuong trinh bit ddu lam viée tir cdu 1énh ddu tién cia haim main()
va khi may ra khoi ham main() thi chuong trinh két thic. nén cac bién.
mang khai bao trong ham main{) s& t6n tai trong sudt thoi eian lam viée cia
chuong trinh.



9.2. Khéi dau

Chi ¢4 thé ap dung co ché khoi du (khoi du trong khai bio) cho bién
tu déng (xem vi du trong §4)

Mudn khoi dau cho mot mang tu ddng ta phai su dung toan tir gan.

Vi du:

Poan chuwong trinh:

main ()

{

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

sai & chd da st dung co ché khai ddu cho mang tu dong a.

- Bién, mang tur dong chua duoce khoi diu thi gid ti cva chang 1a hoan
toan la khong xdc dinh.

Vi du:

Doan chuong trinh:

finclude "stdio.h"

malin ()

{

float a;

int b{371;

printf ("\n%8.2f %64", a, bll]);
}

la vo nghia va khong thé 1am viée duoe, vi né thue hién v dinh dua ra man
hinh gia tr1 cua bién a va phan tir mang b[1] trong khi ca hai déu chua duoc
khai dau.

§10. BIEN, MANG NGOAI

+ Dinh nghia. Bién (mang) khai bio bén ngoai cac ham goi la bién
(mang) ngodi.

+ Thoi gian toén tai. Bién (mang) ngoai s& ton tai (duge cip phat bd
nhd) trong sudt thai gian 1am viée cia chuong trinh.

+ Pham vi sir dung. Pham vi hoat d6ng cha bién (mang) ngoai 1a tir vi tri
khai bao cta ching cho dén cudi t¢p chuong trinh. Nhu vay, néu mét bién
(mang) ngoai duge khai bio ¢ diu chuong trinh (démg trude it ca cac ham)
thi n6 ¢6 thé sir dung trong bat ky ham nao mién 1a ham dé khdng ¢6 cdc bién
tr dong triing tén véi bién (mang) ngoai nay.
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Chu y: Néu chuong trinh viét trén nhicu &p va cic tép duoc dich doc
lap, thi pham vi str dung cua bién, mang ngoai cé thé ma rdng tir tép nay
sang tép khac bing tir khoa extern (xem Churong 11).

+ Cac qui tic ve¢ khoi dau

1/ Cac bién (mang) ngoai ¢6 thé khai div (mét 14n) vao lic dich chuong
trinh bang cach sir dung cac biéu thue hiing. Néu khong duwoc khai ddu, may
s& gan cho ching gid tr] khong.

Vi dy:

char sao = '*';

int a — & * 365;

long b 34 * 3 * 2467;

float x = 32.5;

float y [6) = (3.2, 0, 5.1, 23, 0, 41};

int z[3)[2] =

{
{2%, 31} ,
{46, 541,
{93, 81}

}i

main ()

{

}

2/ Khi khéi ddu mang ngoai ¢ thé khdng can chi ra kich thude (sd phan
tir) cha né. Khi d6, may sé danh cho mang mot khoang nhé du dé thu nhan
danh sach gid tri khéi ddu.

Vi du:

Eloat al]l = 2.6, 3, 1b};

int £t11(4] =

{

{6, 7, 8, 5},
(3, 12, 4, 14}
Vi

3/ Khi chi ra kich thude ctiia mang, thi kich thude nay can khdng nho
hon kich thude cna bd khoi dau.

Vi du:

float beta[8] = (6.3, 12.5};



int h[6])[3] =
{
{4, 3, 2},
{6, 1, 9},
{0.5, 2}
}i
4/ Déi véi mang 2 chiéu ¢6 thé khoi dau theo cdc cach sau (S6 gid tri
khoi dau trén mdi hang co thé khac nhau):
float all[3]=

{
{0},
(2.5, 3.6, 8},
(-6.3)

b

int x[10) (4]~

{
{0},
(1, 2, 3, 4},
{9, 10},

{5, &, 7, B}
};
5/ Bo khai dau cia mdt mang char ¢ thé:
- hoiic 1a danh sach céac hing ki wr,

- hoac la mot hang xau ki tu.

Vi du:

char name[]| = ('H', 'a', 'n', 'g’', '\0'}):
char namc(] = “Hang";

char name[10] = {'H', ‘a', 'm', 'g', "\0'};
char name(10) = "Hang";

Chuongtﬁnhsaudéynﬁnhhgacécquiﬁckhdidﬁunéuh@n
$include “"stdio.h"
#include “conio.h"
int a =~ 41, £[)[3] =
{
{25, 30, 40},
{145, 83, 10}
|
float y[8] = {-45.8, 32.5};
floal x[10][2] =
{
{-125.3, 48.9},
{145.6, 83.5})
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char n](.l = {'"r", 'h', .Ull I\OI};

char n2([] -- "I'hu";

char n3(10] = {'1*', *h', 'u*', '\0'};
char n4[(10] = "Thu";

main ()

{
clrscr();
printf (“\na - %d, t{l, 2) = %qQ, t(l, 1) = &d»,
a, L(1112], t[1]1(1]):
printf ("\n\x(1l, 1} = %0.2f, %{(2, 0) $0.2€¢",
={1111], =x{2110]);
printf("\n%s%8s%8s%8s", nl, n2, n3, nd);
getch ()
}
Két qua thie hién chuong trinh:
a=41.1(1,2)= 10, t(1. 1)=83
x(1. 1)Y= 83.50, x(0.2)=0.00

Thu  Thuy  Thu Thu

§11. TOAN TU sizeof

Toan W sizeof cho ta kich ¢ (tinh theo byte) ctia mot kiéu dir li¢u ciing
nhu mot déi tugng dit licu. N6 duoe viét nhu sau:

sizeot (kidu d liéuw)

5iveof (P&i tuong dir 1iéu)

Kiéu dir lidu c6 thé 1a kiéu chudn nhur int, float va ki¢u duoce dinh nghia
trong chuong trinh (bing typedef, enum, struct, union).

D1 tuong dit lidu bao gdm bién. mang, cdu trac, ...(1&n cua vung nho
dur fidu).

Toan tir nay thudng ding dé xac dinh s§ phin tir cia mot mang trong cor
ché khoi dau, vi du:

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

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

S6 phin ur ctia mang x dwoe luu trong bién n.

§12. BIEN TINH, MANG TiNH
Pé khai bao mot bidn (mang) tinh ta viét thém tir khéa static vao ding
trude, vi du:

static int a, b, c{l0};
static tloat x, yl10)[6];



Ciac khat bdo dang trén c¢6 thé dat bén trong hodc bén ngoai cic ham.
Néu dat bén trong ta ¢ cac bién (mang) tinh trong, dat bén ngodi ta ¢d cac
bién (mang) tinh ngoat.

Cac bién (mang) tinh (trong va ngoat) giong bién (mang) ngoal ¢ chd:

+ Chung dugc cap phat bd nhd trong sudt thoi gian hoat ddng cua chuong
trinh. Do do. gia tri cia ching duge luu triy tr ddu dén cudi chuong trinh.

1 Ching c6 thé duoce khoi ddu mot lan khi dich chuong trinh nho cac
bi¢u thirc hing. Cic quy tic khai dau doi vdi bién (mang) ngoai ap dung
duge doi véi bién (mang) tinh. Su khiac nhau gitia bién (mang) ngoai vt
bién (mang) tinh chi ¢ pham vi hoat dong (sir dung).

+ Céc bién (mang) tinh trong chi durgce st dung bén trong than cua ham
ma tai dé ching duoc khai bdo.

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

Trong trudng hop chuwong trinh dat trén mot tép, hodc chuwong trinh
dat wrén nhiév t&p nhung dung todn tu #include dé két ndi cac tép vai
nhau thi cdc bién (mang) tinh ngoai cd cung pham vi st dung nhu céc
bién (mdng) npoai.

Hai chuong trinh dudi ddy minh hoa cac diéu di ndéi vé bién (mang)
tinh, ching hoan toan tuong tu nhwr chuong trinh néu trong §10. So sanh kér
qua cua chuong trinh, ching ta thay duge bién (mang) ngoai va bién (mang)
tinh dugc khaoi dau theo nhitng quy tac giong nhau.

Chu y: Bién, mang tinh (trong va ngodi) s& ndi ky hon trong Chuong 1.

/* Chuong trinh minh hoa cach khoi dau bien,

marg tinh ngoai */

#include "stdioc.h"

#include "conio.h"

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

{

125, 30, 40},
{145, 83, 10}

Yi

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

static float x[10](2] =

{

{-125.3, 48.9},
{145.6, 83.5}
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static char nlf() = {('?', *h"', ‘u', '\0O'};
static char n2(] = "Thu”;
static char n3[10) = ('T', 'h', 'u", '\0'};

"Tha';

static char n4({1Q]}
main ()
{
clrscr();
printf{"\n a = %4, t{l, 2) = %4, t(1, 1) = %a4d",
a, t[1l][2], tl1)tir »):
printf ("\n x(1, 1) — %0.2f, x(2, 0) = %0.2f",
®(11(2}, x[2]00] )
print{ ("\n %s5%8s5%8s%8s", nl, n2, n3, n4);
getch ()
}
Két qua thuc hién chuong trinh:
a=41,t(1.2)=10, 1, 1) = 83
x(1.1)=83.50, x(2, 0)=0.00
Thu Thu Thu  Thu

/* Chuong trinh minh hoa cach khoi dau cac mang tinh trong */
#include "stdio.h"
#include "conio.h"
main ()
{
static int a = 41, t[113} =
{
{25, 30, 40},
{145, 83, 10}
yi
static float y[8) = {-45.8, 32.5};
static float x[10)(2] =
{
{-125.3, 48.9},
{145.6, 83.5}
b

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 - %ad, t(l, 2) = &d, t{(1l, 1) = &d”,

a, t[1]1{2], t[1](11};
printf("\n y(0) = %0.2f, y(1) = %0.2f, y(2) = %0.2f",
y[0Ol, yI[1], vI2]);



printf{("\n x({1, 1) - %0.2f, x(2, 0) = %0.2L",
x[1111], =x[2]1101);
printf (*\n %s%8s%8s%8s", nl, n2, n3, nl);
getch();
b

Két qua thue hién chuong trinh:
a=4l,t(1,2)=10,¢(1. 1)=83

v(0) =-45.8, v(1) =32.50, yv(2) = 0.00
x(1, 1) =83.50. x(2,0) = 0.00

Thu  Thu Thu Thu

§13. BIEU TH(rC

Biéu thirc 12 mdt su két hop gitta cac phép toan va cic todn hang dé
dién dat mot cong thie toan hoe nao do. Khi viét biéu thire cd thé va nén
dang cic diu ngodc tron dé thé hién dung trinh wr tinh todn trong bicu
thire. Mai bidu thire s& ¢6 mot gia tri va néi chung cai gi ¢o pia tri déu
duoe xem la biéu thie. Nhu vdy hing, bién, phan tir mang va ham cing
duge xem 1a biéu thire. Trong C dua ra nhidu quan niém mai vé biéu thire
nhu biéu thirc gan, biéu thire diéu kién,

Biéu thire duge phan loai theo kidu gia tri: npuyén va thue. Trong cac
ménh dé logic, biu thirc duge phan thanh dang (gia trf khdce khong) va sai
(zid tn bf‘:mg 0).

Biéu thic thuong duoc dung trong:

- vé phai cua cau 1énh gan,

- 1am tham sd thue su cta ham (nhu ham printf),

- 1am chi sb.

- trong cac todn ur if, switch, for. while, do while.

Sau day la mdt vi du dp dung biéu thic dé tinh dién tich tam gldc:

p-ta+btcy /2; /*Nachuvi*/

s = sqrt(p * (p - a) * (p - b} * {p - )

Chung ta da 1115)-’ ¢d hai khal niém chinh tao 1én biéu thire 1A toan
hang va phép todn. Toan hang gdm: hing, bién, phin tr mang va ham.
Hang. bién va mang di xét & cic phin trude, Dudi diy s& néi dén phép
to4n va ham.

§14. PHEP TOAN SO HOC

Céc phép toan hai ngdi sd hoc la:



| Phép todn i Y nghia Vi du
- Cong | a+h
- Trir a-b
* Nhan a*b
/U Chia  alb
% Lay phandu | a% b

Cé'Ph,ép toan mot ngodi -, vi \du -(a + b) nhung khong cé phép +. Phép
chia hai s6 nguyén s€& chat cut phan phén, vi du:

11/3=3

Phép toan % cho phin du cua phép chia nguyén, né khéng dp dung duoc
cho céc gia tri kiéu float va double. Vi du:

11%3=2

Céc phép toan + va - ¢é Ciln}: s6 wu tién. va nhé hon sd wu tién cia * / va

0. Ba phép lO'm nay lai ¢6 s6 thir tir vu tién nho hon phcp trir mot ngdi. Cac

pht,p toan s6 hoc duoc thue hién i trai sang phai. S6 uu tién va kha ning
két hop clia phép toan duge chi ra trong D22.

Cac phép todn sé 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

Day la cac tac vy thuong gap trong Assembly (it gdp trong ngdn ngili bac
cao), n6 cho phép xur ly dén timg bit ctia mdt s6 nguyén. Céc tic vu nay
(khéng ding cho kiéu float va double) gbm:

Phép toan Y nghia Vi du
& Phép VA (AND) theo bit a&b
| Phép HOAC (OR) theo bit alb
A Phép HOAC LOAI TRU (XOR) theo bit | a”b
<< dich trai a<<4
>> dich phai a>>4
~ liy phén b theo bil a ~a

Giai thich thém:
1 &1 =1
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1&0=0

0&1=0
0&0=0
L[1=1
1j0=1
011=1
010=0
1A 1=0
170=1
0~ =1
070=0

a<<n=a*2N

i
a>>n=g/2"

~1=0
~0=1
Chu y vé phép chuyén dich: Ciing nhu Assembly, C phin biét:

+ Céc phép dich chuyén sb hoc: Thuc hién trén gid trl int. bdo toan bit

dau (bit cue trai).

+ Cac phép dich chuyén logic: Thue hién trén cac gia tri unsigned. bit

d4u khong dong vai trd gi ca, ciing bi dich chuyén nhu céac bit khac.

Cic vi du minh hoa:
Oxalb6 & Oxff= 0xb6
Oxalb6 | Oxfl = Oxalff
Oxalb6 ™ Oxffff = 0x5¢49
Oxalbb << 8 = Oxb600
Oxalb6 >> 8 = (Oxal
(-256) <<2=-1024
(-256)>> 2 = -64
~0xalb6 = 0x5e49

Cac vi du ap dung:

Vi du 1: Bé xét xem bit thir n (n >= 0) cia bién nguyén a bang hay khic

khong ta ¢d the [am nhu sau:
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b = a > n;
it (0x01 & b)
printf{"\n Khac khong"):;
else
printf(”"\n Bang khong");
Vi du 2: Dé trich bytc thip va byte cao cua bién nguyén a cé thé dung
doan chuong trinh sau:
b thap = a & Oxtf
b caoc = 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 ¢6 thé ding 1énh:

~

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 tr1 sai
(0). Noi cach khac, khi cac diéu kién néu ra la ding thi ta nhin duoc gia tri
1, trong truong hop trai lai, ta nhan dugc gid tr1 0.

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

"

Phép toan Y nghia Vi du
o ) a>b
> C4 16n hon khéng? . o
3>7cogiatn 0
o C6 16n hon hay a>=b
bang khong? 8 >=8cd gid tr !
o . a<b
< C6 nho hon khéng? o
9<9cdgiatri 0
- C6 nhod hon hay a<=b
biang khong? 3<=10co gidtri |
s R a==b
== Co6 bing nhau khong? | o
3==9coHgiatri1 0
al=b

I= C6 khac nhau khoéng?

3!1=9chgiduil |

Bon phép dau c¢é cung so wru tién, hai phép sau ¢d ciing s6 thir tw uu ién
nhung thdp hon s6 thir tyr wu tién cua bon phép dau.
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Cac phép so sanh ¢6 sb uu tién thip hon so voi cac phép toan sd ho,
cho nén biéu thie:
1<n-1
dugce hiéu la:
1<(n-1)
4.2. Phép toan logic
Trong C suir dung ba phép todn logic:
- phép PHU DINH MOT NGOT1 !
- phép VA (AND) &&
- phép 1IOAC (OR) ||

Y nghia cua ching duge cho trong cic bang:

a la

Khac khéng | 0

Bing khong | 1

a b 2&&bja 1[67
Khac khong | Khae khong 1 1
Khic khong | Bang khong | 0 | 1
Bang khong | Khac khéng 0 ]
Bing khong | Bing khong 0 0

Chay:avabceod {hé nguyén hay thue.

Vi du:

3>7c¢cHpidtri 0

7 >3 co gidtr )

3&& 7 copiatr |

115.6 c6 gidatri 0

Cac phép so sanh cé s8 vu tién nhd hon so véi ! nhung lén hon so véi
&& va ||. cho nén cac biéu thire nhu:

{a < b) & (c > d)

¢6 the viét mot cach gon hon bing cach bo di dAu ngoac:

a < b & ¢c >d

Dudi day la bang 1iét ké ciac phép so sadnh va logic theo thtr tu uu tién
cua chung:
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&6 N
Cac phép toan so sanh va logic dwoe dung dé thiét 1ap dién kién 18
nhanh trong toan tir if va didu kién két thic chu trinh trong cdc todn ta
for. while va do while. O Chirong 4 va Chirong 3 s¢ ¢6 rit nhiéu vi du vé
vice su dung cdc phép todn nay.

§17. CHUYEN POl KIEU GIA TRI

Vide chuyén doi kiéu gia tri thudmg dién ra mét cach ty dong trong hai
truong hop sau:

- Khi biéu thire gdm cac toan hang Khdc kiéu.

- Khi gan mot gia tri kiéu nay cho mot bién (hoac phan tr mang) kmu
kia. Didu nay xdy ra trong todn ur gdn. trong vi¢c tr uyén gia trj cac tham sb
thue surcho cac dbi, trong cau 1énh return (Chirong 6).

Ngoai ra ta ¢o thé chuyén tir mét kiéu gid tri sang mot kidu bit ki ma ta
mudn bing phép ép kicu:

(kiéu) (bidu thac)

Vi du:

(float) (a+b)

5.1. Chuyén déi kiéu trong biéu thire

Khi hai toan hang trong mdt phép todn co ki¢u khac nhau thi kidu thip
hon s¢ duge ning thanh kid¢u cao hon trude khi thyre hién phép toan. Két qua
thu duge la mét gid tri ¢o kiéu cao hon.

Chang han:

- Gitra int va long thi int chuyén thanh long.

- Giita int va float thi int chuyén thanh float.

- Gitta float va doublc thi float chuyén thanh double

Viduy:

1.5 % (11 / 3) = 4.5
1.5 * 11/3 = 5.5
(11 / 3) * 1.5 - 4.5

5.2. Cac phép chuyén déi kiéu

Cde phép chuyén doi kiéu ciing duge thue hién thong qua phép gan.
Gia tri cua vé phai duoc chuyén sang kiéu ctia vé trai do la kidu cia két
qua. Kiéu int c¢6 thé duoc chuyén thanh float. Kiéu float ¢ thé chuyén
thanh int do chat cut phan thip phin. Kiéu double chuyén thanh float bang
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cch lam tron. Kiéu long duogc chuyén thanh int bing cach cit bo mot vai
chi sb.

Vi du: néu n [ bién nguyén, thi sau khi thuc hién cdu 1énh n = 15.6 no
s€cogiatrilals
5.3. Ep kiéu

Khi viét:

(type) (biédu thuc)

s& din ra sy bién ddi kiéu:

Kiéu ciia bidu thire duge ddi thanh kiéu type theo cic nguyén tic néu rén.

Vi du:

Phép toan:

(int)a

cho mdt gia tri kiéu int. Néu a 12 bién kiéu float thi & diy c6 su chuyén
déi tir float sang int. Chi1 y rang ban than kiéu cta a vin khong bi thay doi.
N6i cach khac, a van ¢6 kiéu float nhung (int)a ¢o kiéu int.

Déi vai ham todn hoe ctia thu vién chudn (xem Phu lue 2) thi gia tri cua
déi va gia tri cia ham déu ¢6 kiéu double. Vi vdy dé tinh can bic hai cua
mjt bién nguyén n, ta phai ding phép ép kiéu dé chuyén kidu int sang
double. Cu thé ta nén viét nhu sau:

sqrt { (double)n)

Phép ép kiéu ¢o cling s6 uu tién nhu cic todn tir mot ngdi (xem bang
tom tat cudi chuong).

Chuy:
+ Mubdn co gid tri chinh xdc trong phép chia 2 bién nguyén cin dung
phép ép kidu:

({floal)a) / b

+ D¢ doi gid tri thuc r sang nguyén, nén dung:
{int) (r + 0.5)

+ Chua y dén thir tir wu 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 npdi dé ting va giam céc bién (nguyén va
thuc). Toan tir tang ++ sé cong | vao toan hang ctia nd, toan tu giam -- s¢
trir i 1. Chang han néu n dang c6 gia trj bing 5 thi:
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Sau phép tinh ++n, n c6 gia tri 6

Sau phép tinh --n, n ¢6 gia tri 4

Déu phép todan ++ v -- cé thé dirng triedge hodc sau todn hang, nhu vay
6 thé vidt:

t+n n++ -——n n-—-

Su khac nhau clia ++n va n++ & chd: trong phép n++ thi n tang sau khi
gia tr1 cia né da duge st dung, con trong phép ++n thi n dugc tang trude Khi
noé dugce sir dung. Su khac nhau gitra --n va n--cling nhu viy.

Vi du:

Néu n bang 5 thi cau ténh:

X = nt+;
sé gan S cho x, con cdu lénh
X = ++n;

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

Viéc chon phuong an ndy hay phwong 4an khdc 1a thy thude ngit canh .
Phép toan tang giam thudng duoc sur dung trong cdc toan tur for, while,... dé
tang hay giam gia tri cho cac bién diéu khién. Rat nhiéu vi du nhu vy ¢é
thé tim thay trong cac churong sau.

Cudi cing, mdt diéu cdn luu y 1a khdng nén sir dung todn tu ting giam
qua tiy tién trong cac bidu thire, vi viée d6 ¢6 thé din dén cdc két qua sai.

§19. CAU LENH GAN VA BIEU THU*C GAN
7.1. Cau lénh gan. Céc ciu 1énh gin nhu:
i=1i+ 2;
trong d6 vé trai duge 13p lai ¢o thé viét gon hon nhu sau:
i 4= 2;
Todn tr gan dang:
v &= e;
(frong do v 12 mdt bién hodc phan tir mang, e 1a biéu thace) ¢ thé ap
dung cho cac phép todn hai ngdi (nhu + - * / %),
Vi du cdu I¢nh:
X = X *(y + 3);
c6 thé viét:
X Y=y + 3;

7.2. Bidu thirc gan la biéu thirc cé dang:

v = e
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trong do v 1a mdt bién (hay phin tr mang). ¢ la mat biéu thie. Gid tri

cua bid¢u thire gan 1a gid tri cua e, kicu ctia no 1a kiéu cva v, Néu dat dau ;
/a0 sau bidu thite gén thi ta duoc wodn wr gan:

v - eg

Bi¢u thue gan ¢é thé su dung trong cdc phép toan va cae ciu I¢nh nhu

cac biéu thure khac. Vi du. khi viét

a — b - b

thi didu do c6 nghia 1 gan gia tri cua bidu thire

b - 5

cho bién a. Két qualab =35 vaa=5. Tuong wr. cau lénh:
a = b=c¢-d= 8;

s€ gan 8 cho a, b, ¢ vad.

Xét thém mot vi du nira, Sau khi thue hién cau Iénh:

2 = Ay 2) Y (x = 6);

thiy ¢o gid try 2. x ¢d gid tri 6 vz ¢6 gid tri 12.

§20. BIEU THU'C BIEU KIEN

Biéu thirc diéu kién la bicu thac ¢ dang:
cl ? 2 : e3

trong do ¢l. ¢2, e3 1a cac bicu thire ndo dé. Gia tri cia bicu thic dicu

kicn bing gid i cia 2 néu el khic khong (e] dung) va bing gia tri cia ¢3
néu el bang khéng (¢l sai). Kiéu cua bidu thic diéu kién la kidu cao nhit
trong cac kicu ca €2 va e3. Ching han, néu kiéu cta €2 12 int, kidu cua e3
la float thi kiéu cva bidu thire dicu kién 1a float.

Cin phai liru v rang bicu thie didu kién thure su 1d mot bicéu thive va ta co

thé ding nd nhu bat ki biéu thire nao khac.

Vi du: Bicu thace:
fa > by ? a: b

cho gia tri cuc dai cua a va b, Cac dau ngodc trong vi du trén cd the bo

vi mire vu tién cua ? va : 1a rat thap chi trén phép gén.

Ta tiép tue xét thém vai vi du.

Cau 1énh:

5 - a>b ?2a: b;

s¢ gan gia i eyre dai cua a va b cho bién s.
Céu lénh:

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

cho hién 1én man hinh gia tri cuc tiéu cha hai bicn thue a va b.



§21. VAI Vi DU

Hai chuong trinh dudi diy nhim minh hoa:

- Qui tac chuyén déi kicu gia (i va winh wr thue hién cac phép win
trong bicu thie.

- Két qua thire hién cua phép so sanh va logic

- Cdch ding cdae phép todan tang gltam

O chuong trinh 1 1a da khong thin trong trong khi dung ¢de phép woan
tang giam nén dan dén két qua sai. Chirong trinh 2 cho két qua dung.
Ciing can chu v ring C cho pheép vidt:
X - -X
(x=-=) - (- x)
Xti ¥ X
(x4 1) 4+ (1ix)
nhung khong cho phép vidt:
X—- —=xX Xbrilix
Chuong trinh 1.
/*
Chuong tecinh minh hoas
« vice chuyen kieu Lrong bicu thuc
tsu Lthue bhien cua cac phep Loan Togic
bocach dang cac phep tang giam
v/
finclude “stdio o h”
finclude "conio.h"
main ()
{
clrscr();
printi("\n Y.5% * (11 / 3) - %0.2f\n 1.5 * Y1 / 3 - %0.2¢t",
1.5« (11 / 3), i.% * 11 / 3);
printf(”\n (11 / 3} * 1.% = %20.2¢\n 11 / 3 * 1.5 — %0.2(",
(11 / 3y * 1.5, 11 / 3 * 1.%);
printi{("\n 1} / 3 + 1.6 $0.27", 11 / 3 1 1.Y5%);
print{ ("\n Cia Lri cua gquan he 3 > 7 la: sd", 3 > /),
print £("\n Gia tri cua quan he /1 > 3 la: g8d”, 1 > 3);
printt ("\n ia tri cua phep toan 3 && 7 la: +d",3 &5 7);
{
int x - 10;
int y -11;
/*Xhong than Lrong khi dung phep tang giam, kot qua sat*/
printf(“\n Khi x - 10 va y — 11 thi cau lenh: ");
printi ("\nn printf (\"\\An\%6");
printf ("d\\n\t6");
printf ("d\\n\s6") ;



N

[

printi {("d\”, se¢ in ra (gia tr} sai):");
proint{"\n 36d\n%6d\n%6d", x-- * ity, x-
Xty b o try)
}
qeoteh ()
K&t qua thye hién chuong trinh:
1.5%(1173)y--4.50
15*11/3 550

(11/3)* 1.5=4.50
11/3*1.5=4.50
1173+ 1.5=4.30

(ia i cuagquan he 3> 7 1a: 0
Giatri cua quan he 7> 3 la:r |
Giaul cua pheproan 3 && 7 a1
Khit x =10 vay = 11 thi cau lenh:
printf("\n%6d\n%6d\n%6d", sc in ra: (gia tri sat)
120
0
79

Chuong trinh 2.
T
Chuong trinh minh hoa cach dung phep
tang glam mot. cach than Lrong.
Kot qua dung.
* /l
tinclude "stdio.h”
fiinclude "conioc.h”
main ()
{
int x = 10, y = 11;
clrscri);

print{ {("\n Khi x = 10 va y = 11 thi gia tri cua:");

print.{ ("\n x-—- * ++y \n x~- - -~y \n x t+ +
printf("\n se la:"};

printE("\n %d", x-- * tiry);

peintf("\n %d", x-—- - --vy);

printfL("\n 4d", x++ + try};

gelch () ;

}
Két qua thue hién chuong trinh:
Khix=10vay =11 thi gia tri cua:

Vey™y



N-- sk _‘_+>

X=- - -y
X+t by
se la:

120

-2
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§22. TH( TU LU TIEN CUA CAC PHEP TOAN

Cac phép todn ¢o dd wu tién khac nhau. di¢u nay ¢6 nghia la trong cing
mot bicu thire mdt s phép toan ndy duge thuc hién trude mdt s6 phép todn

khiace. Thir tyru tidn cda cae phép todn duge trinh bay trong bang sau.

STT Phép toin Trinh ty l\Ct hop
| 1 0 [AI- -> I T qua phai -
) _’__!_ ~ & * - 4+ - (type) siveof ] Phal qua 11‘£1i____
3 ' *(phép nhdny /7 % Trai qua phar
-y o + - Trat qua phai
5 << >> ‘I'rai qua pha
6 < <= > >= Trii qua phaii“‘ h
I7 w.‘ — 1= "1‘1-(1{1]5;1_ lﬁ
8 ; & Tréat qua phai
9 o Trdi qua phdi
10 o | Trai qua ph;i_i-_-
11 && Trai qua phai
._ 12 I ) Trai qua ])Ilili )
r__i_S_ o b “Pha_i_ qua trai
o = = = ke = Y= _
14 camsem &= A= Phat qua trii
15 , Trai qua phai

Gidil thich:

1) Cdc phép toan trén mdl dong ¢6 ctng thir tr vu tién. cic phép toan o

hang trén ¢o $0 wu tién cao hon cie phép todn o hang duot.

W
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2) Dot vét cde phép todn cang mue wu tién thi trinh we tinh todn ¢o the wr

trdi qua phai hay nguoce lai. Didu nay chi ra trong ¢t “Trinh tr két hop”.
Vi du:
* —-px T F(--px) (phai qua trai)
a>b?aix?viz o a>ba(x?y:z)(phai qua tran)
/4% 6=(8/4)* 6 (tral qua phai)
3) D& vidt bidu thie mdt edch chinh xde nén s dung cédc diu NROAC ol
4) Dudi day 1a vai chi diin v& cde phép todn la:
Donge 1:
| | Dong dé bidu dién phin wr mang, vi du alil}jl
. Dung dé bi¢u didn thanh phan cua cdu wace. vi du: ts.ht_ten
-> Dung dé biéu dién thanh phin cdu tric thong qua con o
Dong 2:
* Dung dé truy nhip dén viine nha thdne qua con tro, vi du *a
& Phép todn Ly dia chi, vi du &x
(type) 1a phép ép kicu, vi du (float)(x+y)

Dong 15:

. Todn wr phay thuong dung dé viét mot day bicu thie trong toan wr for

(Chirone 3)

BAlI TAP CHUONG 2
Bai 1:
- T'im cac cho sal trong chuong trinh sau:
finclude “stdio.h"
Mma ()
|
fprintf (stdprn, “\na — $10.0{, b - %10d, ¢ - w1014,
d — 310d", -34%6, 25e3, 463b, 456398461);
}
- Sutra lai cho dang réi thue hién trén may.
Bai 2:
Vict chuong trinh in mot dong vai ndr dung sau:
N =365

bang cdch sir dung cdce Joai hiing khac nhau (hang 6 diu phay dong. hiang

int, hiing long, hang int h¢ 8. hang int h¢ 16. hang ki ty, hang xau ki wr).



Bai 3:
Tim cace cho sai trong doan chuong trinh:
floasl al3], b - 2;

a0l - hb;
all0] 4, albl = 1;

Bai 4:

Tim cac cho sai trong doan chuong trinh:

{
int. a 6;
Float b s TS
{
tloat x a ¥ b, y=ai1 b;
t
printf ("\na = %10.2f, b = %10.2f, x = %10.2f, \
y = %10.2£ ", a, b, x, ¥li:
}

- Sua chita bd sung dé duoe mdt chuong trinh hoan chinh sau do thue
hién trén may.

Bai 5:

Lap chuong trinh giai phuong trinh béc hai:

ax- +bx +¢=0 (gia thiét delta khong am)

Bai 6:

Xac dinh gia tri cua cac bicu thure:

56+27+20/6+ 8.0

5.6+2.7 +20/6.0+8.0

Bai 7:

Hay tim cic bicu thire dang trong ¢ic bicu thirc dudi day:

(i 1)t

it ] |
(A 5 T T T T O A

Vao may dé kiém tra cac dur doan.

Bai 8:

I.ap chuong trinh xdc dinh gid tri lén nhat va gid tri nho nhat cua 3 sé
thue nhdp tir ban phim.

Bai 9:

Lip chuong trinh dé:

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

- X¢ét xem n ¢6 phai la s0 nguyén t6 hay khong va in ra két ludn tuong (mg.

=4
L]



Bai 10:
Cac cau Iénh sau s¢ [am gi?
int x, vy;

print({"\nx = $od y — %6d', x - -35.8, y = 48.6);

IHIUONG DAN/ BAI GIAI

Bai 1, 3,4, 7: (I Iwong dany

Ban ¢6 the tim ra chd sai b‘fmg cdch go chuong trinh trén vao may (su
dung Turbo C 2.0),

Bai 8: (Hudng ddn)

Tim gid tri 16n nhét: Sur dung thudt todn véi bidu thire r& nhank. Ching
han voi dAu vao (4 3 bién thue a. b. ¢. Can thém mot bidn the max (d@ luu
ela tri 1on ahdt). Khi do:

max — a4 > b ? a : b;

max = ax > ¢ ? max : Cy

Twong tu cho triong hop tim gid tr nho nhit.
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@:HU’ONG } VAO RA

§1. HAM printf()
Ham printf() ¢6 kha nang chuyén dang, tao khudn va dua gia tri cic déi
ra man hinh. Dang tong quat cua ham nhu sau:

int printf(const char *dk, [, danh sach cac déi]);

O day dbi dk 1a bién con tré kiéu char (xem Churong 6) chira dia chi cua
chudi diéu khién.
1.1. Chudi diéu khién gdm 3 loai ky tu:

+ Cac ky tu diéu khién nhu:

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

+ Céc dic ta chuyén dang va tao khuon (goi tit 1a dac ta) cho cac dbi
tuong ung (xem cac diém 2 va 3 dudi day).

+ Céc ky tu khong phai 12 dic ta ciing khong phai 12 ky tu di¢u khién goi
la ky tu hién thi (dugc dua ra man hinh). Ngoai cdc ky tu hién thi thong
thudmg, ¢6 cac ky tu dac biét sau:

Viét: Séin ra:
\I 1
\II "
\\ \

57



1.2. Dac ta co6 thé viét mét cach tong quat nhw sau:

Wl-11tw] |.pplky tl_.r_chuyérl dang

Diu % va ky tu chuyén dang (xem diém 3 dudi ddy) la nhimg thanh
phin bit budc phai ¢6. Cac thanh phin khac ¢6 thé vang mit. Cic thanh
phﬁn ¢6 thé \-'fmg mat duoe dat trong cidp | ... | (ddu ngodce vudng).

a) Diiu — (dfu trir):

+ Khi khong ¢6 mat dau — thi két qua ra (truomg ra) duge ddn vé bén
phai néu do dai thue 1é cua truong ra nho hon do rdng 5 thidu fw danh cho
no. Cac vi tri du thira s& duge ldp ddy bing cac khoang tréng. Riéng ddi voi
cic truomg so. néu day sb fw biit diu bing sb 0 (s6 khong) thi cac vi i du
thira bén wrdi s& duge ldp diy biang cdc s6 0.

+ Khi ¢6 mat ddu — thi moi diéu néi trén van nhu vay trir ra 1a két qua ra
duoe don vE bén trii va cde vi tri dur thira vE bén phai (néu ¢o) luon duoc lip
ddy hing cic khoang trdng. (DO dai thuce & cta xau ki tw 14 s6 ki wr cta xdu.
Cich xace dinh do dai thuc té cua mot s6 kiéu int. float hay double da trinh
bay o Chuirong 1. 87).

Vidu 1

Truong ra fw Diu —
-2503 8 co
-2503 08 cO
-2503 8 khong
-2503 08 khong
"abedef™ 08 co
"abedef™ 08 khong
"abedef™ 8 Kkhong

Chuong trinh duge viét nhu sau:

= ) 2 ) O

oh =00 O 0o

ot )

(=
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Va két qua dua ra nhu sau:

Cdong nay danh so ui t_r:i.'cﬁt:

abgdef.

3
~ o

b/ fw 12 mjt diy s nguyén xac dinh dj rong ti thicu danh cho
truong ra:

+ Khi fw 16n hon do dai thuce & coa truong ra, thi cac vi tri du thira s¢
duge 1dp ddy boi cac khoang trbng hodc sb khong va ndi dung cua truong ra
s¢ dugce day vé bén phai hode bén trdi. Didu nay da duge giai thich ¢ wén.

+ Khi khong c6 mdt fw hoac khi fw nho hon hay bfmg do dai thye (¢ cua
truong ra thi do rong (trén thiét bi ra) danh cho trudng s& ba"mg do dai thuc té
cua truong.

Vidu 2:
Truong ra | fw Két qua dua ra
"alphabeta" 3 :alphabeta:
432056 vang mit :432056:
-13782 ) :-13782:

¢) pp 1a diy sé nguyén. Tham s6 pp chi dugc st dung khi déi twong
ung la m@t xau ki tu hodc maot gid tri kic¢u float hay double.

+ Trong trudong hop dbi tuong tng ¢6 gia tri kiéu float hay double. thi
pp la do chinh xéac cua truong ra. Noi mot cach cy thé hon gid tri in ra s&
¢ pp chit s6 sau diu chdm thap phan. Khi ving mat pp thi do chinh xdc
duoc xem la 6.

+ Khi ddi tuong tmg 12 mot xdu ky tu thi:

- Néu pp nho hon do dai coa xdu thi chi pp ky tw ddu tién cua xau dugce
duara.

- Néu ving mat tham sé pp hodc néu pp 16n hon hay bang d¢ dai cua xdu
thi ca xau ky tu sé duge dua ra.



Vi Llu 3.

I rudng ra fw-' ! pp | diu - | Két qua dua ra | D) tlll traong I‘;-l
H435.645 | 10 | 2 | e6 | 43565 < | 71
35645 | 10 | 0 | o | 436t 4
| 435645 | 8 |ving| co | :-435.645000 : T
"ulphabcta_“v 8 3 viing : alp . 3 ]
-':;l-ll)hilb(?l"l” ving ' ving | ving :alphabeta : 9
al p_lm 8 6 co :alpha : s ‘,

1.3. Ky tw chuyén dang 12 mot hoic mot day ky hidu. né xédc dinh quy tie
chuvén dang va dang in ra cia @i twong tmg. Nhu vy s& cé tinh trang cling
MOL pid tr s¢ duge dua ra (in ra) theo cie dang khiac nhan khi si dung céac
ky twr chuyén dang khie nhau. Tuy nhién, mot didu ¢in chiy o day 1a khong
duoe sir dung cie ky chuyén dang moOt cach iy (ién ma phal wan theo
nhiing qui tic dinh sin: Vi moi kiéu gia trj chi twong tmg véi mét hoﬁc mot

vai ky tw chuyén dang nhit dinh. Bang sau ddy cho cdc théng 1in vé cic ky
tur chuycn dang.

Bang 1

Ky tw S £, . 2
X Kicu cua ddi Cich chuyén dang
chuyén dang !
c char ] Déi duge coi ]a mot ky tu
y . D duoe coi [ sd nguyén hé 10 ¢6 dau
di int :
| (ncu 214 i im)
. P61 duge col 1a s6 nguyén hé 10 ¢o dau
1d. i long ,
= (ngu aid ln am) .
u mt DO durge c01 ]a ) nUU)C‘n h¢ 10 khonﬂ ddll ’
| . D6 dum coi lasdhe 8 l\hons_ dau
{ 0 - int
| (khong co 36 0 ding truée)
T B £ S Aqa R A
! o1 duge cot 1a s0 hé 8 khong dau
- lo long . .2 i ,
i (khéng ¢o so 0 dimy trude)
! ) D6i duge coi 1a s6 h¢ 16 khong dau
| X int \ . ; )
! (khong ¢6 0x ding trudce)
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Kyt R , )
, Kicu cua doi Cich chuyén dang
chuyé cn dang

Doi duge col 1a $6 hé 16 khong dau

Ix long
= (}\hono ¢6 0x dimg uum)
c {loat hay Déi duoc c.huycn sang dang llmp p}mn
double [-]m..m.n..n. DO dal cua ddy n..n bang pp

Béi duge chuycn sang dang thap phan
Roat hay

) double [-Jm.n..nE[* hode -|*<x

Dé dai diy n..n bcmg (pp

float hay Dung %e hOd(. %f tuy thuoc loat ndo ngan
g
double hon. Khéng in ra cac $b 0 vo nghia.
. Céc ky wr xdu duge in ra theo neuvén tic
S xau ky tu

danoi trong 1.2.¢

Y nghia cua cac ky tu chuyén dang duge minh hog kha rd rang trong
hai chuong trinh diu cua §4 bén dudi. O day ta dwa ra mot vi du don
gian: Cau lénh:

printf ("$d %c wd $c', 'A', 'A', 66, 66);

sCinra: 65 A 6613

printf{"3d wu", 1, -1);

s¢ inra: -1 655

1.4. Danh sach cac déi

Céc ddi can duoce phin cach nhau boi ddu phay. Di ¢o thé 1a mot hing,
mot bién. mot phfm tr mang, mot 1o goi ham (vi du: sin(x)) hay ndi chung
I mot bicu thire bat ky. Gia tri cva dbi s& duoc chuyén dang va in ra theo
cach cua dac ta twong (g, Mt didu cin cha y & day 1a mdi dac i cin ¢
mot dbi twong tmg. Khi ma mot dac ta khong tim thdy déi tuong tg hodc
khi kiéu gia tri cua ddi twong tmg khong tuong thich véi ky chuyén dang
(nhu da chi ra 0 Bing 1) thi may s& bi 1in 1dn va ¢6 thé dua ra nhimg két
qua vo nghia.

S dbi o the 16n hon sé dic . khi d6 nhitng ddi cudi cung khdng ¢o
dac a twong Ung s€ khong dugce in ra.

1.5. Hai chl ¥ quan trong khi viét dac ta chuyén dang
Chi y 1. Theo dinh nghia, dic ta chuyén dang 1a mét day ki tv mé dau
bfmg dau % va ket thue bing mdt ki tv chuyén dang, vi du:
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d
&hd

T10.21

4

.35

Didu can luu y ¢ dav 1a: Moi day ky w khong bat dau bang dav % hodc
khong két thae bang mot ki ur chuyén dang déu duoe xem 1 ki wr hién (hi.
Vi du cau Iénh:

printt {"\"rang suat Lang: %d % \"\o\\d = %d\"", 30, -5C);

s¢ cho hign &n man hinh ndi dunge;:

"nang suat tang: 30 %"

d = -50"

Chu v 2. X¢t dace e

w10, 21

trong ddc ta ndy:

fw =10

pp - 2

Ky tur chuy én dang 12 f)

Didu can luu v 1a tai vi tri cua fw ta ¢6 thé dat dau * (thay Iw bfmg
diu ), khi do fw duge xace dinh bot gid i (nguyén) cua déi twong timg.
Kha nang niy cho phép thay déi do rong danh cho truong ra mot cach hét
stic co déng.

Vi du. Doan chuonyg trinh:

mt on [P

tloat x 2.6, y - -A7.335;

printf ({("\n Lf\nt*.2{", x, n, y};

s¢ dua [8n man hinh cde gid tri cua x va y trén hai dong khac nhau. Dac
ta choyén dang cua v la:

we 21

D1 twong tmg voi ddu * 1a n cod gia i bang 8. vay dic ta cua y trong
truomg hyp nay thue chit T

58,21

Didu do ¢d nghia may s& danh it nhdt 1a 8 vi trf wén man hinh d¢ chia
pid tri cua y. Viy trén man hinh ta s& nhin duge hai dong véi ndt dung sau:

25.600000

-47.34



1.6. Gia tri ctia ham printf()

Khi thanh ¢ong, ham cho bidt so ky wr (k¢ ca ky tu dicu khidn) duoe dua
ra. Khi ¢ 101, ham ¢o pid tri —1.

Vi du sau khi thue hién cic cau lénh:

int. a 14, b 1245,

m pronl! ("\n A - %4d B AdT, o, b);

thim 14,

1.7. S6 nguyén hé 10 c6 dau va khéng dau

NO1 dung cua diem nay ¢d hién quan mét thiét dén cie ki tr chuyén dang
d. 1d. uva lu, Nha di bict mot s6 neguyén hé 10 ¢o ddu (kicu mt) duoce chua
(rén 16 bit. Got x 1a gid i ehida wén 15 bit cudi. khi do:

O<=x <= 27 | —32767

4 Cae s6 neuven duong duoe bidu didn nhu sau: bit dau bing 0. eid i
cua 56 duge bicu 1én 13 bit cudl. Vay trong may ¢ the bidu didn cie $b
neuven duong ¢6 gid tri tir 0 dén 32767.

i Cach bicu didn so nguycn am trong may nhu sau: bit dau bing 1. Néu
g0t wid ity et doi cua s6 12y, thi trong 13 bit cudi sé khong bicu dién v ma
It choa phfm bu cua y. tire la chia 50

x= 2oy = 32768 -y

Do:

0 <= x < 32767

NEn suy ras

I v 32768

Vay trong may ¢o thé bidu didn duoe cie s6 nguyén am trong khoanga tir
—32768 dén -1.

Khic vai ede sd nguvén hé 10 ¢o dau, sd nauyén hé 10 khang dau duge
hicu la mat s6 nouyén khong am va gia tri cua nd duoe chira trong ca 16 bit,
Do do. trong may ¢o thé bidu didn duoe cde sé nguyén khong diu trong
KNhoang tr 0 dén 2'° 1 = 63335,

cd g i 1. Kbt dé cdu [¢énh:

By gio @ 1y giai hién toong thi vi sau day. Gia str 7 1a mot bicn nguyén

printf ("sd"”, );
tat nhicn s¢ cho man hinh s6 -1. The nhumg cdu 1énh:
proret b, 2y

lar cho 1én man hinh s& 63335,

(o
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Tai sao vy? Theo Iy giai o wén, ca 16 bit chia 6 —1 déu ¢d gia tri bing
. Trong cau [énh tha hai, ta dong ki hiéu chuyén dang u. do do6 z duge xem
[A mot sb nguyén hé 10 khong diu va gia tri ctia n6 duoce bidu didn trén 16
bit. vi vay khi dé gid tri cua no la:

211 - 63535

Dura vao nguyén 1y bidu dién sd trong may nhu di trinh bay & trén. ta co
the rat ra nhimg quy tie sau;

+ Quy tdc thir nhdr: Néu dung ki hi¢u chuyén dang u cho mot ddi
nguyén kiéu int ¢6 gia tri —x (1 <= x <= 32768) thi trén thiét bi ra nhan duge
gid tr nguyén: 65536 - x.

+ Quy e thir hai: Néu ding ki hicu chuyén dang lu cho mot ddi nguyén
kidu long ¢6 21d 1 x (1 <=x <=2147483648) thi trén thidt bi ra nhan duoc
oid tri nguyen 4294967296 — x.

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

§2 HAM scanf()
Ham scan( 1a ham ¢d nhi¢u chire nang tuong tw nhu ham printl() nhung
theo chi¢u nguoe lai, N6 doc thdng tin tir thiét bi vao chudn (ban phim),
chuyén dich chang (thanh sé nguyén, s thue, ...) va luu trir vao bd nhd theo
ciac dia chi xace dinh.
Ilam ¢é dang:
int scantl (consL char *dk |, danh sach cac dbdi]);
o day dk 12 bién con o kiéu char chira dia chi cua chudi dicu khicn,
2.1. Danh sach cac déi: Mdi dbi trong danh sach 1a mot con tré chta dia
chi cua mot vong nhd (dia chi bién, mang, ...) dung dé luu trir mot uld (ri
doc vao tir ban phim. Cac déi cin duoce phan cich nhau béi diu phay.
2.2. Chudi diéu khién gom cic ky tu dac ta chuyén dang. M&i dac ta thuomg
¢6 mot dbi tuong tmg,
2.3. Pac ta c6 thé viét mot cach tdng quat nhuw sau:

S0*|[d...dlky tu_chuyén_danq

a) Viéc ¢o mit cua diu * néi 1én 1’fmg truomg vao van duoce do doc binh
thudong. nhung gia tri cua noé bl bo qua (khong duoc luu vio bd nhd). Nhu
vdy. dic ta chira dau * s¢ khong ¢6 déi tuong tng (xem chuong tinh 9 cua
§4 bén dua).
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b) d...d 1a mdu diiy s6 xac dinh chicu dai cyce dai cua truong vao. y nghia
cua no s duoc gidl thich ky trong cac muc sau.

2.4. D6ng vao va truweéng vao

Dong vao la mat day ky tu lién 1iép nhau (bao g61n ca cde khoang tring)
trén thiét bi vao (& diy. khoang 11‘fmg duoe hicu la ddu cach, ddu tab hoic ky
hi¢u xudng dong \n). Céac khoang 11‘§ng duge xét dén trong ba truong hop
(s¢ néi dusi day) con trong 1it ca cic truomg hop khéc ching bi bo qua. Khi
do cac khoang trﬁng dwoe xem 13 ddu phan cach gitia cace truong vao. con
mdi trudng vao duge xem 1a mot diy ky tw khic khoang tring. Chang han,
trén dong vao:

13.2 abeM 25\n

gdm ba trudng:

13.2

abc

25

DO dai cua trudmg thi nhit 13 4. cta wudmg th hai 1a 3 v cla truong
thir ba bang 2.

Bay gid. ta trd lai giai thich y nghia cua tham sb d..d. Ta chia ra hai
truomg hop:

- Truomg hop 1: Néu tham s6 d...d v511g mit hodc néu 2id tri cua nd Ion
hon hay biang dé dai cua truomg vao trong wnp thi toan bd trudng vao sE
duoe doc, ndi dung cua no duoe dich va duge gan cho dia chi trong Gng
(néu khdong co dau ™).

- Truong hop 2: Néu gia tri cua d...d nhé hon do dai cta trudong vao
tirong Umg thi chi phfin ddu cua trudng c6 kich ¢d bing d...d duoc doc. duge
dich va dugc gan cho dia chi tuong wng. Phin con lai cua trudng s& duoc
xem xét boi ede die ta va ddi tuong tmg tiép theo.

Vi du: Doan chuong trinh:

int a;

float x, vy:

char ch[6], ct[6];

scan{ ("$0%51%3d%3s%s", &x, &y, &a, ch, ct);

Vi dong vao:

54.32¢-1 25 124352348a

SE pan:
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5.432 chox

23.0choy

124 choa

XAU 523" ¢6 ca ddu két thie \O cho ¢h
xAu 48" o ca diun két thue 10 cho ct

2.5. Ky tw chuyén dang

Ky wr chuyén dang xidc dinh cdch thie do doc cde ky tu trén dong vio
cine nhu phuong phap chuyén dich thong tin doe duve trude khi gdn nd theo
cac dia chi twong img. Co thé néi cach do doe thr nhit 1a doc theo ruome
viw. khi do cic khoang tring bi bo qua. cich ndy dp dung voi hau hét cac
wruong hep. Cach do dyc thi hat 1 doc theo ky tu, khi dé cde khoang 1rfmg
cong duge xem xét binh dang nhu cac ky i khic. Phuong phap do doc tha
han chr xay ra khi ta su dung mot trong ba ky chuyén dang sau day:

el 1]

Dudi day 1a danh sach cae ky wr ehuyén dang va y nghia ctia ching.

¢: Vao mot kit d6i tong tme 1 con wo ki ter. C6 xét ki wr khoang triing.

d: Vao mot gia tri kicu int, déi twong tme 1a con ro kicu int, trudng vio
phai 1 56 nguyén.

Id: Vao mot gia i Kiéu long. déi trong tmg 12 con o kidu long. truong
vio phai 1 sd nguyén,

o: Vao mot gid tri kicu int hé 8. ddi trong tng 1a con tré Nidu int. truong
vio phai 12 56 nguvén hé 8 (xem chuong trinh 6 myc §4 dudi diy).

to: Vao mat gid tri kicu long hé 8. dbi tuong dmg 14 con 1o kicu long.
truomy 1o phai 1 sd neuyén hé 8. (xem chuong trinh 6 mue $4 dudi diy ).

N Vao mot gid v Kkicu it hé 16, déi tong tmg 1a con tro kitu int.
truong vao phai 12 s6 nuuyén hé 16 (xem chuong trinh 6 muce §4 dudi day ).

Ix: Vio mot gia i kién long hé 16, ddi twong tng 1a con tro kicu
long. truomg vao phai 12 sé nguyén hé 16 (xem chuong trinh 6 muc §4
dudt day).

{hay o Vao mot gid tri kicu Noat, ddi tuomg Gmg Fi con o kicu tloat.
(ruome vao phii Lsd dau phay done.

It hay le: Viao mot gid tri kicu double. ddi twong tme la con tro Kicu
double. truimg vao phai la sd ddu phiy dong.

o
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s: Vo mot xau ki tr. déi urong mg 13 con tré kidu char tro 161 mot vimg
nha du 1én dé nhin duge xau va dau két thie \0 & duoge dong thém vio.
ruong vao la day kit bit ki khong chira cic dau cach va didu xudng dong .

[day ki tu]: Cde kit teén dong vio sé lin luot duoe doe cho dén khi nao
aap mot ki tr khéng thude tap cac ki tu dat rong hai ddu [ . DS twonyg (mg
phai la con tré kic¢u char tro t¢i mat viing nhé du lon. truomg vao 1a day ki ty
bit ki (khodng triing duoe xét nhu ky tu khéc).

[~day ki tu]: Cac kit trén dong vao sé lan luot duge doc cho dén khi
nao gap mot ki tr thude tap cae ki wr dat trong hai dau | | DHI wong (mg
phai 1a con tro kiéu char tr6 131 mot ving nhé du 1én, trudng vao la day ki we
bét ki (khoang tring duoce xét nhu ky tr khac).

Vi du dudi diy s& lam 1o y nghia cua hai loal ki tw chuyén dang sau
cung. Doan chuong trinh:

int: a, b;

cbar ch(10], cki{lo];

sconf ("4dU 101234567891 [~01234567851%3d", sa, oh, ck, &b

Vo dong vao:

35 13145 XYZ7 584235

S¢ ean:

35choa

xau " 13145 " cho ¢h

aiu "XYZ " cho ek

5384 cho b
2.6. Gia tri ctia ham: 1am cho mdt s6 nguyén bing sé gia tri nhan duoc
(luu vdo bo nho).

2.7. Vai diéu can lwu y:

a) X¢ét doan chuong trinh ding dé nhidp (ar ban phim ) ba gia (r1 nguy én
va gan ¢ho ba bién a. b. ¢. N ¢6 thé vét nhur san:

int a, b, a;

scanf (M3dvdesd", &a, &b, &c);

DG vao s 1idu (1 ban phim) ¢o thé thao tac theo nhicu cach khac nhau:

Cdeh 1 Dua ba s6 18n ciing mot dong, cae sé duoe phin cach bang cic
ddu cach va diu rab.

Cdieh 2. Dua ba s6 1én ba dong khac nhau.

Cdeh 3: Hai sb dau trén mot dong. s6 thir ba trén dong 1iép theo.

Cdeh 42 SO tha nhat trén mat dong. hai $0 sau trén dong tiép theo.



Diéu nay la hoan toan d¢ hidu vi gifra cdc trudong vao ¢o the dit mdt so
tuy y cdc dau cach, dau tab va dau xuong dong.

b) Viéc ra khoi ham chuén scanf dé tro v¢ chuong trinh chira 11 2ot néd
s¢ xay ra khi:

- Tlode xét hét cac dice ta.

- Hodce xét hét cae doi.

- Hodc gap mt sy khdng tuong thich gitra ddc ta va doi tuong tng,

Khi tr¢ vé chuong trinh, ham scan({) s& cho mdt gia tri nguyén biing cic
truong vao da dugce tuu vao bd nho.

¢/ Chi v cudi cung la: B¢ viée nhip so licu duge chinh xéc ta nén |am
theo cac yéu cdu sau:

- SO do1, s6 dic ta va s6 trudong vao phal biang nhau.

- Gitra dot, dic ta va trudmg vao cdn ¢6 su phtt hop nhu di chi ra trong
diém 5.

§3. DUA RA MAY IN

D¢ dura k&t qua ra may in ta dung ham chuan fprint(}. n6d ¢é dang sau:
fprintf (stdprn,

consl char *dk [, danh sach cac dbil);
+ Tham s6 stdprn xac dinh thiét bt dua ra 1a mdy in.

+ dk 1a bién con tro (kiéu char) chira dia chi ciia chuoi diéu khicn.
Tat ca nhitng dicu di néi o muc §1 vé chuot dicu khién va danh séch cdc

ddi van con dang trong trudng hop ndy. Chi 6 mét diém khac bi¢t duy nhit
1a: O muc §! thict bi ra [a man hinh. con ¢ day 1a may in.

Vi du: Sau diy la doan chuong trinh in ma trdn A ¢d 8x6 (8 hang. 6
¢Ot). Mbi hang clia ma triin duoc in trén mot dong.
float alB][6];

int &, j:

fprintf {stdprn,”\n %20c MA ''RAN A \n\n\n", 32};
for (i = 0; 1 < 8, +i1)
{

for () = 0; ] < 6; ++3)
fprintf (stdprn,

"$10.2¢",
fprintf (stdprn,

afil(31);
“\n");
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§4. VI DU MINH HOA CAC QUY TAC VAO RA
Cdc qui 1ic¢ trinh bay trong cdc mue trén s& duge minh hoa qua 9
chuong trinh dudi day.
Chuong trinh 1.
/* Chuong trinh minh hoa: Neu dung khong dung ky tu
chuyen dang thi ket qua in ra bi sai (030401.C) */
finclude “stdio.h"
#include “conio.h”
main ()
{
int x = 10;
long y = 3478925;
clrscr();
printf("\n x - %ld \n y — $d4d", x, y};
getch () ;
}
Két qua thuce hién chuong trinh:
361562122
v =353
Chuong trinh 2.

/* Chuong trinh minh heoa: Dong in ra

X

phu thuoc vao dac ta (030402.C) */
finclude "stdio.h”
}include "conio.h"

main ()

{
int X = 360, vy = -1;
long yl = -11;
char *vb = "DProgrammer";

double dx — 3.1414926h;

clescr (),

printf("\n x = %010d \n x = $-010d \n x = %100 \n x-%0100",
X, X, X, x);

preintf{"\n x = %-10d \n x = %-010x", x, Xx);

printf {"\n\n y - 310d \n y = %10u \n y = %100 \n y = %#10x",
Yo ¥, Yr Y)Y

prinLlf {("\n\n yl = %1d \n y! = %10lu \n yl = %$10lo \n yl = %-
10Lx",

yL, vl, yl, yl);

69



70

printf ("\n\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, wvb, vb, vb);
printf("\n %0.3s \n %-010.3s", vb, vb);
getch () ;

0101 \n dx $010.3f \n dx = $-010.3f",

%£10.8F\n dx

$10.0f\n dx = %10g", dx, dx,

}
K&t qua thue hién chuong trinh:

wl® x

4294967295
. 37227079772
 EEEFEEEE &

#@3.141593

'.3.11159265

&3 14159-
37141596 +00.
3:1c+00

1 GPANNER

.Program,
POgrAam .

Prog

Chuong trinh 3.

/* Chuong trinh minh hoa: Ket qua cua cau lenh scanf ()
ung voi cac dong vao khac nhau (030403.C) */
kinclude "stdio.h"

#include "conio.h"

main()

{

int a, b;
fFloat =, y:
char ch(10];
(ol B o T ot 8 I



scant ("e3d%Adai314 W ", &a, &b, &x, &y, &ch);
printli ("\n a = 2810d \n b = ¥10d \n x = $4.21 \
\n y - $8.2¢f \n %s", a, b, x, y, ch);

}

Vat done vao:

12545.264612305746

chuang trinh cho két qua:

a=123
b=45

x = 0.26

v 40123.00
ad

1. Voi dong vao:
12.34a123b456.789a90
churomg trinh cho két qua;
a-= 12 b= 4

X 0.00y =0.00

2. Voi dong vao:
[234567891234456
chuong trinh cho két qua:
a =123 b=4567

x =2 891.00

y =23 00

ad

Chrong trinh 4.

/* Chuong trinh minh hoa: Viéc dung sai dac ta
Trong cau Lénh scanf () khéng bt phdl hién khi
dich nhung k&t qua sai (030404.C) */

o

froncliude "sldio.h”
Mmaln(}
(
int a;
long b;
floaL x;
double y;

print{{"\n vao a b x y"“).;



scan{ ("¢ldsdsLEf%E”, &a, ab, &x, &y);
printf{“\n a = %10d \n b = $101d \n x =
\n y = %8.2f", a, b, x, vy},

}

Vai dong vao:

2346 447895 347 246

chuong trinh cho két qua:

a = 2346
b = 34679
x = 0.00
v =0.00

Chuong trinh 5.
/* Chuong trinh véi dic ta dang (030405.C)
#include "stdio.h"
maini()
1
inu aj;
long b;
float xi
double y;
printt("\n vao a b x y");
scanf (“$dt1d%fsLE", &a, &b, &x, &y);
priont((“\n a - $10d \n b = %10ld \n x =
\n y - $8.2f", a, b, x, y};
}
Vai dong vao:
2346 447895 347 264

chuong trinh cho kit qua:

a= 2346
b= 447895 x = 347.00
y =246.00

Chuong trinh 6,

/* Chuong trinh minh hoa cdc didc ta ung
véi cadc loal sb (030406.Cy*/

binclude "stdio.h"

main()

{

int a, b, c;

$8.2f \

*/

8.2 \



long x, vy, z;
double s, t, u, v;
printf{"“\n Vao a, b, c: ");
scant ("3d%o%x", &a, &b, &c);
printf ("\n Vao x, y, z: ");
scant ("tld¢lo% 1lx"™, &x, &Yy, &7};
printf ("“\n Vao s, t, u, v: ");
scanf ("¢1f%lc%if%le", &s, &L, &u, &v);
printf("\n a = $4d \n b $4d \n c = %44", a, b, c):
printf("\n x = $101d \n y $101d \n z = %101d", x, y, 2);
printt(™\n s = %10.2c \n t = %10.2e \n u = $10.2g \
\n v - %10.2g9", s, t, u, v);
}
Vai cac dong vio:
74 112 4a

150 1E50 1ES50 1e30

chuong trinh cho két qua:

a=74
a=74
c=74

x = 1048575
v = 1048575
2= 1048575
s=1.0c+ 50
t=1.0¢e+ 50
u=1lec+350
v le+ 50

Chuwong trinh 7.
/* Chuong trinh minh hoa cac dac ta ki tu (030407.C) */
finclude “stdio.h"
maini()
{
char s1[10]), s2[10), s3{20], s41[20);
printfl ("\n Vao mol day ky tu: ");
scanf ("$3s%s% ([, 1%[123456789,1", sl1, s2, s3, s4);
printf {(“\n%s\n%s\n%s\n¥s”, sl, s2, s3, s4);
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Vi dong vao:
abedet Pham Van Ba. 25 34a
chuong trinh cho két qua
abe
delt
Pham Van Ba
L2235
Chuong trinh 8.
/* Chuong Lrinh thu cac dic ta sb va ky tu {030408.C)
§include "stdio.h"
wain ()
{
int a;
long b;
char ch{?0], ckl20];
printt ("Nhap o, mot day ky tu va b: ")
scanf ("4ds 0123456789 |5 [70123456789 [$51d”,
&a, ch, ck, &by;

printf("\n a - %3d \n b - $10id \n ch = %5 \n ck =
a, b, ch, ck);

}
Vo dong vao:
33 13145xyz 384235367

chuong trinh cho ket qua:

a - 35

b = 358423
ch 13145
¢k =xyz

Chuong trinh 9.
/= Chuong Lrinh winh hoa djc La 4*
trong lénh scanl () (030406.C) */
frnclude "stdio.h"
mare )
{
int. a, b;
float. x, vy,
printi {("\n boc 6 so (3 int, 3 float): "):
scant ("2derdrdstir iR e, 6o, &b, &x, &y);

=/

BGs",



printt("\n a - %d \n b = %d 1 x = $10.3e \n y - $%]0.6c",
a, b, x, y};
}
Vot dong vao:
135467 325 4538.26 1 6782
chuong winh cho két qua:
a=135b=325
x = 4540+ 03
v 0.78200c¢ + 03

§5. DONG VAO STDIN VA CAC RAM scanf(), gets(), getchar()
5.1. stdin 1a dong vao chudn (ban phim). Cac ham scanf(). gers() va
petehar() déu nhin dir lidu tr stdin. Can phan biét 2 trudmng hop:

1. Néu trén stdin ¢6 du dir Liéu. thi cac ham trén s& nhdn mot phﬁn dir icu
i chung yéu cau. Phin dii liéu con lai (chua duoe nhan) vin o teén stdin,

2. Khi wén stdin khong di dir lidu theo yéu cau cac ham. thi may tam
dung dé nguoi ding dua thém dir licu tir ban phim 1én stdin (cho dén khi
bam phim Enter).

5.2. Ham gets() nhap mét chudi ky tyr (o stdin.

+ Dang ham:

char *vets(char *s):

+ Dbi: s 1a con tré (kidu char) tro téi vimg nhd chira diy ky tw nhin duoc.

+ Cong dung: Nhan day ky e tir stdin cho dén khi gap ', Ky wr ' bi
loai khoi stdin nhung khang duoc dit vao chudi.

Chudi duoe bd sung thém ky wr Két thie 0" va dat vao vane nhd do s
(ro Loi.

[1am tra ve dia chi chudi nhan duge.

5.3. Ham getchar() nhin mot ky tu tir stdin.
+ Dang ham:
int eetehar(void);

+ Cong dung: Nhin mot ky tu tr stdin. Ham a vé Ky (w nhin duoz,
5.4. Cac chua y vé stdin

+Chuy1:

X¢ét cie cau Iénh:



int ch;

e - getchar () ;

- Néu bam phim:

A J(ky hiéu 2 1a Enter)

thi ¢ch ='A', ky tu "\n' vAn con lai stdin va noé s& lam trdi ham getchar
hodic gets sau do.

- N¢u chi bam phim Enter thi ch ="\n' va "\’ bi loai khoi stdin.

+ Chay2:

Ham scanf() cting dé lai stdin ky tr \n'. Ky ty ndy s& lam troi ham
gets() va getchar() sau do. B¢ cde ham nay hoat dong dang thi phai khu
ky tur "\n' trong ham scanf() bang cach thém dic tad %*c vao cudi chudi
diéu khién nhur trong vi du sau (hodc dung ham fflush trong 5.5):

char ht|251;

nt vy

printt (”\n Tuoi: ");

scanf ("%d%*e™, §L); /* Khu '\n' trong déng vao */

printf ("\n HY Len: “);

gets (ht);

5.5. Lam sach stdin
C6 thé lam sach (x6a) stdin bang cdch ding ham fflush nhu saus
fflush(stdin);
Dung ham nay s¢ tranh duge moi hiu qua cua cac thao tic nhép s6 licu
trude do. Vi du dé dung gets() sau scanf() ta ¢6 thé [am nhur sau:
char ht([25];
int t;
print{ ("\n Tuoi: ");
scant ("%d", &L);
printf{("\n Ho ten: ");
tflush{stdin); /* Xbéa stdin */
getks (ht) ;

5.6. Xét thém mot vai vi du

Hai vi du sau minh hoa thém méi quan hé gifia stdin v cac ham nhip
s0 lidu.

Vidut:

Xét doan chuong trinh:

int a, b;

scanf ("%d", &a);

scanf ("4d", &b);
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Néu bam phim:

12345 J(J la ky hicu phim knter)

thi tro1 qua cd hai I¢nh scanf() via =12, b = 345.
Vidu 2:

Xét doan chuong trinh:

int a;

char ch, ht|25%];:

scanf ("3d”, &a};

ch = getchar():

gets (ht) ;

Néu bam phim:
121 Tran Van J
thi trd1 qua ca 3 1énh nhap s6 i¢u: scanf(), getehar(), gets() vi

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

§6. CAC HAM XUAT KY TV puts() VA putchar()

Céc ham xudt printf(), puts() va putchar() déu co tac dung dua dir licu
1&n dong ra chuin stdout (man hinh).
6.1. Ham puts()

Pira mot chudi ky tur ra stdout.

+ Dang ham:

int. puts(const char *s);

+ Ddi: s 1a con ré (kidu char) tro &1 vang nhé chira chudi ky i cén
xuit ra stdout.

+ Cong dung:

Dua chudi s va dua thém ky tu "\n' 1én stdout. Khi thanh cdng, ham tra
vé ky tu cudi cung duoce xuét (chinh 12 \n'). Khi ¢6 181 ham tra vé FOT.

+ Vi du:

Cau 1énh:

puts ("\n Ha Noi");

s€ dua dong chiv /{u Noi lén mdt dong mdéi (cta man hinh) sau d6
chuyén con tré xudng dau dong tiép theo.
6.2. Ham putchar()

Dua mét ky tu ra stdout,
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+ Dang hium:

it pul char (int ah) ;

+ Dii:

ch chira ma cia ky r cdn xudt.
+ Céng dung:

Dua ky twr ¢h 1&n stdout. Khi thinh ¢dng ham tra v¢ ky tu duoc xudt

(chinh la ch). Khi ¢6 181 ham cho EOF,

§7.

+ Vi du:

Céu Iénh:

putchar{'A");

sC 1 chiy A 1&n man hinh tal vi trf hién tai cua con tro.
Cau Ignh:

put schar (/) ;

s¢ 26 Mol ticng chudng .

CAC HAM VAO RA TREN MAN HiNH, BAN PHIiM

Trong muc ndy xét cac ham geteh(). getehe(). puteh(), kbhit(). clrser() va

votoxy (). Khie voi cic ham trude khai bao trong stdio.h. cac him ¢ niice
nay khai bdo trong conio.h.

Cac ham geteh() va getche() cho phép nhin mat ky tu true Guép i bo

d¢m ban phim.

71,

Ham putch() dong d¢ dua mat ky tur lén clra s6 vin ban rén man hinh.

Flam kbhit() cho biét trong bd dém ban phim ¢o con ky wrnao hay Khone.

Ham clrser() dung Jd¢ xod man hinh.

ITam gotoxy() cho phép di chuyén con tro dén vi trf bit ky trén man hinh.
Ham getch()

Nhdn mdt ky tw tr b dém ban phim, khong cho hi¢n l1én man hinh.

+ Dang ham:

int getcech(void);

+ Cong dung:

- Néu ¢6 sin ky ty trong bd dém ban phim. thi ham nhin mdt ky tr wong do.

- Néu bd dém rong, thi may tam diung. Khi 96 mét ky tr thi ham nhan

neay duge ky tu dé (khong ¢an bam thém linter nhu trong cac ham nhap
stdin). Ky ty via 6 khong duoe hién 1én man hinh.
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7.2. Ham getche()

Nbhan mdt ky tur v bd dém ban phim. cho hi¢n 1én man hinh.

+ Dang hiam:

int getche(void) ;

+ Cong dyng:

Hlam nay lam vide gibng nhu ham geteh(). ¢hi ¢ mot diém khdce 1a cho
hien Ky tr duge g6 1én man hinh.

7.3. Ham putchy()

Dua mat ky tu ra cua s van ban man hinh.

+ Dang him:

int putch{int <h);

+ Dbi: ch chia ma ky tue cin hidn thi.

+ Cong dung:

Dua ky tu ¢ch 18n ¢ra $6 van ban man hinh. Ky tu s& duoe hién thi
theo mau xac dinh trong ham texteotor(). Day 1a sy khac nhau véi ham
putchar(). Ham putchar() luén hién thi k¥ ty theo mau tring.

+ Ham tra vé ky tu duge hién thi.

7.4. Ham kbhit()

Kiém tra bd dém ban phim.

+ Dang ham:

int. kbhit{void};

+ Cong dung:

Ham co gia tri khace khong néu bo dém ban phim khdc réng. ¢o elatn 0
néu rai lai.

+ Chuay:

Néu bam mot phim thi ky tur tuong tmg ¢6 thé bi eui vao stdin hay vio
bo deém. Lam sao dé phan biét dicoe?

Cach phan bit nhu sau:

- Néu g3 phim kbhi may ding chd ong cic ham scanf(). gets() va
getchar() thi ky tu duge gt vio stdin.

- (33 phim wong cic trudng hop khac thi ky tr gt vao bo dém.

Ding cae ham kbhit() va geteh() 6 the 1ay ra tat ca cac ky wr dang hru

trong bd dém va nhu vay bo dém bi xda (xem vi du muc 7.6 dudi diy).
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7.5. Xoa man hinh va di chuyén con tré
+ Dé xo4 man hinh ta diing ham:
clrscr ()
+ D¢ di chuyén con tro (man hinh) dén vi tri (x. y) ta dung ham:
goloxy(x, v};
o diy x 12 sb hi¢u ¢ot nhan gid i tir 1 dén 80, y 1a dong co gia trj tir |
dén 25,

7.6. Vai vi du

Dudi day 12 mot s chuong trinh minh hoa cach ding cdc ham vira néu.

Vidy 1:

Néu ta bam mot s6 phim trong khi chwong trinh dang lam vide thi céce
ky tu tuong (ng duoe tam thot dua vao bd dém. Ta ¢o thé dung cdc ham
kbhit() va getch() hay getehe() dé nhan lai cac ky tu nay, va nhu vay ta
¢6 mot cach dé xoa b dém. Sau day la chrong trinh minh hoa. Phan diu
chuong trinh s& cho phat 20 tiéng chuéng. Trong lic nay ta ¢6 thé nhanh
tay bam mat sd phim. Phin tiép chuong trinh $& nhan lai cdc phim da
bam va cho hién [én man hinh. Chuong trinh dung toan to while (xem
Chirong 3).

/%

Khi may dang reo chudng hay bim mdét sbé phim. Chuong trinh

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

*/

#include <conio.h>

main{)

{

int n,ch;

clrscr(}; /* Xoa man hinh */

n=20;
while(n>0) /* réo 20 tiéng chudng */
{
—en;
putch (7} ;
}

while (kbhit ()) /*Nhan cic phim da biam khi may reo chudng*/
{

ch:-getch():

putch{ch);
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Vidu 2:
Dudi day 1a chuong trinh bao thie, né s& reo chudng cho dén khi bim
mot phim bat ky. Trong chuong trinh ¢6 ding toan tir if (xem Chirong +4).
tinclude <conio.h> /* (030702.C) */
main )
{
tiep:
putch(7):; /* Reo chudng */
if (!'kbhit()) goto tiep;
/* Khi chua bdm phim thi tro lai céu lénh
cé6 nhian “tiep” dé Lidp tyc reo chudng */
}
Vi du 3:

Chuong trinh du6i day clng 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(7); /* reo chudng */
if ('kbhit{)) /* Khi chua bim phim thil tr& lai cau lénh
goto tiep:; c6 nhin tiep dé Liép tuc rco chudng */
if (getch{()'=27)
goto tiep;
/* Xhi c6 bAm pnim thi dung ham getch d& nhan.
Sau dé kiém tra =xem dé co6 phdi 1a phim ESC khéng.
Néu khong phai, thi nhdy tré lai cdu 1énh cé nhan
“tiep” dé& tiép tuc reo chudng. */

BAI TAP CHUONG 3

Bai 1: T4 chire nhip mdt ma trin nguyén cdp 6x6 dudi dang mot bang 6
dong va 6 ¢ot.

Bai 2: Viét chuong trinh tao hinh sau:

kK ok ok ok ok ok ok ¥ ok

¥ ok k% ¥ ¥ ok % k%
ok k% * Ok k%
® Ok ok * k%
* ok * ¥



Bai 3: Nhip phin thue x va phin ao v cua mdt s6 phire, sau d6 in ra
theo mau:

(NCY)

VO cae véu cius

+ $3 inra ¢ 2 ¢hit 6 sau ddu chim thap phan.

t K&t qua in ra tyo thanh mot diy ky tu lién tiép nhau (khong ¢6
khoung trdng).

Bai 4: Lap chuong wrinh:

a) DA tidn in ra cac dong chit:

NGON NGU LAP TRIN{

b) Néu khong bam phim hode bam mat phim khae € va P thi dong chix
(wén Gép tue hicn ra.

- Néu bam C thi chwong trinh in ra cic dong chi:

1TURBO ¢

- Néu bam P thi chuong trinh in ra cde dong chir:

TURBO PASCAL,

¢) Bim tiép phim bit ky thi chuong winh két thue.



¢tvoxe 4 CAU TRUG RE NHANH

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

Trong C mdi ciu lénh c6 thé viét trén mot hoﬁc nhiéu dong va duoc két
thic bang dau ; (dau chidm phiy). Khai niém vé khoi lénh hay cau 1&nh hop
thanh da trinh bay & Churong 2. O day ta chi nhic lai vai dicu:

- Khéi 1énh la mot day cac cdu I¢nh dat trong cdp ddu { ...} (déu
ngodc nhon).

- Khéng duge dat diu : sau diu 1 (d 1au ngodic nhon d(’Jan) két thue khoi.

- Khdi 1énh twong duong véi cau 1énh riéng ¢ vé mat ci plmp Noi1 cach
khic, chd ndo dat duge mot cau 1énh thi & chd doé ta cling cd quyén viét mot
khoi Iénh.

- Khi khéi 1énh chi gom mot cau lénh thi ¢6 thé bo cac diu | (diu
ngodc nhon ma) va ddu }. N6i cach khac cé thé xem cdu lénh la truong
hop riéng cua khdi 1énh.

Duéi day khi trinh bay cac toan tir lya chon nhu if (va ¢ (,humw ké IILP la
for, while, ...), ta dung thudt ngir "khdi Iénh". nhung moi didu vin dang néu ta
dang "cdu lgnh" (vi ciu [énh xem nhu trudng hop riéng ctia khi 1énh).

§2. TOAN TU if
Todn t if cho phép lua chon mdt trong hai nhanh tay thudc vao su biang
khong hay khéc khong cta mot bicu thirc, no ¢o hai cach viét sau:

if (biéu thie) if (biéu thic)
Khéi lénh 1; Khéi lénh;
else
Khéi 1énh 2;
(Dang 1) (Dang 2)



Cha y: Bicu thiie ¢ thé nguyén hodc thue.

Su hoat ddng cita todn wr if dang 1: Trudce tién may s& xac dinh gia i
ctia bicu thire, Néu bidu thire ding (¢6 1a tri khac khong) may s¢ thue hién
khoi 1énh 1 sau do nhay 161 cdc 1&nh viét sau khéi 1énh 2. Néu bidu thue sai
(¢ gia tri bang 0) thi may s& thye hidn khdi 1énh 2 va sau dé thue hicn cac
Iénh viét sau no.

Su hoat ddng cua todn tr if dang 2: Cling nhur & dang 1. may s¢ tinh i
tri cta bicu thire. Néu bidu thire ding thi may thuc hi¢n khéi {enh 1 va sau
do thue hién cac 1énh liép theo. Néu biéu thic sai thi maiy bo qua khéi 8nh
1 ma chuyén dén cac Iénh viét sau no.

Vi dy 1: Dé tinh max cua hai bién a va b ta ¢4 thé st dung hai chuong
winh ng vai hai dang khic nhau cua todn tu if,

/* Chuong tLrinh tinh max cua hai so thuc. Ban 1 (0402()1m'.(:) * /
#include "stdio.n"

#i1nclude "conio.h"

main ()

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

aclrscr ()
printt ("\n Vao hai so a va b: "};
scant ("%f%t", &a, &b);
/* Gia tri cua a va b nhan tu ban phim */
if (a > b) max = a;
else max - b;
printi{" a - $0.2f\n b - %0.2f\n max — %0.2f", a, b, max);
printi{"\n Co tiep tuc khong, c/k? ");
k = gcoteh ()
if (k == '¢c" || k== "C") goto tt;
}
/* Chuong trinh tinh max cua hai so thuc. Ban 2 (040201B2.C) */
finclude "stdio.h”
#hinclude “conio.h™
main{)
{
float a, b, max;
int k;
Le:

clrscer {);
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printt ("\n Vao hai so .+ va b: "“);

scanf{ ("%f4%f", &a, &b);

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

Mmax = a;

if (b > max) max = b;

printf{{(” a = %0.2f\n b = %0.2f\n max = %0.2(", a, b, max);
printf{"\n Co tiep tuc khong, c/k? *);

k = getch();

it (k == "' |} k =- 'C') goto tt;
}
Vidu 2:
D¢ tinh max va min cua 2 bién a, b, ¢6 thé dung cau 1énh sau:
if (a > b)
{
max — 4ajy
min = b;
}
else
t
max - by
min = a;
}

St 16ng nhau cua toan tix if; Cho phép sir dung cdc toan w if 1dng nhau.
Didu d6 c6 nghia la: cac khdi 1énh 1 va khbi 1énh 2 (xem dang 1 v dang 2)
lai ¢6 thé chira cac toan tir if khac. Trong truéng hop nay néu khdag sw dung
cice ddu { ...} (dong ma khéi 1énh) thi rit d& gdy ca sy hidu nham. Khi sd
khoa if bing s6 tir khoa clse:

it

elsc

it

alse

ta d& dang xdic dinh duge timg cip il v else toong Ung. Vin d¢ dat ra:
may s& sur ly nhir thé nao trong trrdng hop sé tr khoa else it hon s 1ir khoa
11? Cau tra loi nhu sau: else duge giin vai if khong ¢é clse gdn nhat trude do.

Chiing han, trong doan chuong trinh:

1T (n > 0)

it (a > b)
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thi clse s¢ di Va1 if bén dudt. D¢ tranh nham 1an t nén s dung khoi
I¢nh. khi do doan chuong trinh trén ¢d thé vidt:

it (a > b)
7. — aj
clse
Z b

Cha ¥ cich viét chuong trinh ¢6 ciu trae:

D& chuong trinh o rane. d¢ kiém tra va tranh nham tan, 1@ nén viét
chuong trinh theo cac quy tic sau:

- Cac cau 1énh va khoi [¢nh nam trong mot todn didu khién thi vidt Lt
o bén phai,

- Cde cdu 1énh va khoi 1énh cung ¢dp thi vidt trén cang mot ¢ot (thang ¢ot).

- Diem dau va digm cudi ctia mdt khdi 1enh cling thang cdt.

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

§3. TOAN TU else if
Khi mudn thue hién mat trong n quyét dinh ta ¢6 thé su dung toan wrif
dudt dang sau:
vf (bidu thic V)
kKhéi Lénh 1
olse it (bidu thic 2)

Khéi lénh 25

cise 1+f (bidu thac n 1);
Khdéio lénb n-1;
else
Khéi 1énh nj;
Do1 vot toan ta ndy thi:
- Chi mot wong n khoi 1énh trén duge thue hién.
- Ncu bicu thae tha 1 1a bicu thae dau tién khac 0 G- 1, ....n - 1) thi
cau iénh 1 duge thue hién.
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- Néu can — 1 bicu thae déu co gt tri bine 0 thi cau Iénh n duge thue

hien.
Vidu I:

Gla sur de theo dot trinh do cua cdn bd L dung bang ma sau:

| Ma| Trinh g

1 So cflp

2 Trung cflp
.3 . Darhoc
4 Cao hoc
!' h) Pho Tién sf
L6 Nienss

Chuong trinh d& tr mi sty ra trinh d6 hoe van ¢o thé vict nhu sau:

/* Chuonygy trinh Lim Irinh do hoc van Lheo ma.
Bare 1: dung eolse if (DAC301.C) */

fome inde "stdio.h”

Aancelece "conio.h™

e in

{

int. ma;
clrscr();
prinl{ ("\n ma - "};
scant ("vd”, smal) g
orontt ("\n wa w24, ma);
11 (ma 1)

printf (", so «ap”);
clse Li{ma -—— 2)

print (", trung cap");
else 1f (ma - 3)

printf (", dai noc");
alse it (ma - 4)

printf(”, cao hoc");
else (f{ma - - L)

print{ (", pho tien sy"};
also VE(ma 6)

printf (", Lien sy");
alse

priot (", nhap wa sa1! Nhap lal ma tu 1-6."};
aeteh ()

}
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Vidu 2:

Chuong trinh giai phuong trinh bic hai ¢6 thé viét nhu sau:
finclude <stdio.h> /* (040302.C) +*/

#include <conio.h>

#include <math.h>

main{)

{

float a, b, c, d;
floaL x1, x2;
clrscr();
printt("\n Nhap a, b, c: “);
scanf (“$f$fwt", &a, &b, &)
d=Db*b -4 % a*c;
if (d < 0.0)
printf ("\n Phuong trinh vo nghiem.");
elsc
ifb(d == 0.0}
printf(”"\n Phuong trinh co nghiem kcp, \
X = %0.2f", -b/{2*a));
alse
{
x1 = (-b - sqrt({d)) / (2 * a);
x2 = (-b t sqrt(d)) / (2
printf(”"\n x1 = %0.2f x2

"

aj;
$0.2f", x1, x2);

§i

}
getch ()

§4. TOAN TU switch
Todn tir switch cho phép can cir vao gia tri cia mot bicu thirc nguyén dé
chon médt trong nhiéu cach nhay. N6 ¢6 dang sau:
switch (bidu thic nguyén)
{
case nl:
Cac cdu lénh;
case n2:

cac cau lénh;

case nk:

Cac cdu lénh;
[defaull:

Céac céau lénh;)
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O day ni (i = 1.2, ...) 12 cac s& nguyén. hing ki tur hoae biéu thirc hang.
Cédce ni cin o gid tri khic nhaa. Doan chuong trinh nam gitra ¢ap { ... ! goi
[d than cua todn tr switch. Dudi day. khi noi ra khoi toan tu switch e la ra
khoi than cua né. Pidu dé ¢6 nghia 1a may s€ nhay téi cdu 1&nh o ngay sau
diu Y (déng két thace than cua switch).

default Ia mdt thanh phfm khong bit bude.

+ Su hoat dong cda todan tir switch phu thude vao gid 1 cua bicu thac
vidt trong cdc ¢ap ddu ( ... ).

1/ Khi gid tri nay bang ni may s& nhay t&i cdu [¢nh ¢6 nhin case ni.

2/ Khi gia tri bidu thire khac tdt ca cdc ni thi cach lam viée cua may lai
phu thude vao su co6 mat hay vin g mat cua default.

a. Khi co6 dctault, may nhdy toi cdu 1énh cé nhan default.

b. Khi khong co default mdy ra khoi todn tir switch.

+ Ra khoi toan ¢ switch: May s€ ra khol todn tir switch khi nd pap mét
céu 1énh break hodc gap ddu ) cudi cung cua than switch. Ta ciing ¢6 thé si
dung ciu 1énh goto trong than toan tr switch dé nhay téi mot cau 1énh bit ki
bén ngoai switch. Khi toan tir switch nam trong thian mdt ham nao do, ta ¢d
thé su dung ciu 1énh return trong thian cua switch dé ra khoi ham nay (cdu
I¢nh return trinh bay trong Chirong 6)

+ Chut y: Khi may nhay 161 mot cau Iénh nao do thi sy hoat dong tiép
theo cua nd s€ phu thude vio cic cdu I¢nh dirng sau ciu [énh ndv. Nhu vy
néu mdy nhay 161 cdu 1¢nh ¢é nhan case ni. thi no6 ¢o thé thue hién it ca cac
ciu Iénh sau dé cho 161 khi nao gap ciu Iénh break, goto hodc return. Néi
cich khac, mdy ¢o thé di tlr nhom 1énh thude case ni sang nhém 1¢nh thude
case ni + 1. Néu mdi nhom Iénh duoce két thoc bfmg break thi toan tir switch
s€ thue hién chi mot trong cac nhém [¢énh nay.

Chuong trinh tim trinh dé hoc véin trong §3 ¢ thé viét theo mot dang
khdc nhd str dung todn tir switch nhu sau.

/* Chuong trinh tim trinh do ho¢c van theo ma.

Ban ?, dung switch (040401.C) */

ftinclude "stdio.h"

finclude "conio.h"

main (}

{

int maj;

clrscr{};

printf ("\n ma = "); /* Chon ma tu ban phim */
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scanf ("sd", &ma};
praont C("\n $23Y, ma);
switah (ma)
{
case 1:
printf (", so cap™);
break;
case 2:
printf (", trung cap");
broeak;
case 3
print{ (", dat hoc"™);
break;
case A
prink{ (", cao hoc");
break;
Cdse e
printi (", pho tien si™);
break;
Case 61
printi (", Lien sy");
breoiak;
default:
printf (", nhap ma sai! Nhap lal ma tu 1-6.");
}
geteh () ;

§5. TOAN TU goto VA NHAN

Nhin ¢6 thé viét nhu én bidn va ¢d thém déu : (ddu hai ¢ham) dimg sau.
Nhin ¢6 the duoe gan cho bit kv cau 1énh nao trong chuong winh. Ching
han. trong vi du:

tiep tuc: s ali);

thi ticp tue [a nhan cua cdu I¢nh gan s += afi].

Todn tu goto ¢6 dang:

qoto nhan;

Khi ¢iip toan ttir nay may s¢ nhay 11 cau lénh ¢o nhin « it sau o Khoa
volo.

Khi dung toan tw goto can luu y cic didm sau:
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- Cau lenh goto va nhdn can nam trong mét ham. Diéu do noi 1én 1‘fmg:
toan W goto ¢hi cho phép nhay tir vi tri nay dén vi tri khac tronge thin cua
mot hiam. N khong thé ding dé nhay tir ham nay sang ham khac.

- Khong cho phép dung toan wr goto dé nhay tir ngoai vao trong mddt
khéi 1¢nh. Tuy nhién viée nhay tir trong ra ngoai khdi 1énh lai hoan toan hop
1¢. ('\h:"mg han doan chuong trinh:

goto alta /* Vi dy sai */

alfa: prinl.f ("\n Kot gua tinh toan™);

)

[a sail vi nod thue hién y dinh nhay tir ngodi vao rong mét khai 1¢nh.
Khi su dung todn 10 if va goto theo mau:

lap lai: cau Yénh 1;

cau lLénh 2;

cau lénh n;

it (bidu thuc) goto lap lai;

ta s¢ nhan duoc mot chu trinh. Than chu trinh gf)m n cau I1énh sC duoe
thye hién 1ap di [ap gt chimg ndo ma bicdu thire trong i’ van con dang (¢6 gia
tr1 khac 0).

Xét mdt vi du: Gia st can [Ap chuong (rinh tinh tich v6 hudong cua hai
vée 1o x vay. Cac phin tir cua x va y duge dia vao tir ban phim. Dudi day
[a chuong trinh nhip 2 véce to va tinh tich vo hudng cua ching.

/* Chuong t.rinh tinh tich vo huong hai

vee Lo, dung if va goto (040501.C) =~/

finclude "stdio.h"

#include "conio.h”

fdafine N 100 /* Chicu cua vecto khong aua 100 4/

maing)

{

tloat x|[N], y[N], s;

int n, 1i;

01



clrscre();
/* So chicu thuc te cua cac vecto x va y */
printf ("\n Chicu cua vecto = ");
scant ("%3", &n);
/% Vao s0 lieu cho cac vecto x va y */
1= 1;
vaols:
print{ {(“\n x[{%d} - *, 1):
scan{ ("$%t", &x[i]);
printf (" yl4d) - ", i);
scanf ("$f{",&ay[1});
it { vvi <= n )
goto vaols;

/% Tinh tich vo huong */

s = 0.0;
i = 1;
Lvh:

s += x[i] * ylil;
if (FHiiL <- n)
goto tvh;
/* In kel gua Y/
[
inkq:
printf ("\n x{%d|= %0.2( y{3dl= $0.2(", i, x(il, 1, ylit);
1f (+41 <= n}
goto inkqg;
print{ ("\n\n Tich vo huong - %0.2f", s}:
getch () ;
}

Chuong trinh trén gom ba chu trinh dng véi ba phan vie: vao so lidu,
tinh tich v6 huong va in két qua. Ban hay vi¢t mét chuong trinh khic cho
bai todn néu trén nhung chi dang mot chu trinh.

BAI TAP CHUONG 4

Bai 1: Giai lai Bal 8 & Chirong 2 véi if:

A

Lap chuong trinh xéac dinh gid try 1on nhat va £1a try nho nhAt cla 3 s
thue nhip tr ban phim,

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

Xem va tu lam cdc bai tap vé cde cAu tric & nhanh va ciu trac vong 1ap
(goi chung {a cic Cau triie Picu khién - Control Structures) & Chuong 5.
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HUONG DAN/BAI GIAI
Bai 1: (Bai giai)
main ()
!
floal a2, b, c, max;
clrscri();
printf (”\n Nhap vao 3 so: "};
scant (“$L$f8f", &a, &b, &c);
max = a;
if (max < b)
max = b;
v (max < )
max C;
printt("\n Gia tr: lon nhat = %.1f"™, max);

gelch () ;
}

Ghi chut: Loi giai irén ¢d thé khdng can diing dén cdu énh gan max = a..
Va khi do ban co thé viét cau triic ré nhanh nhie sau:

it (a > b)
max = aj;
else
max = b; /* max hofc bing a hoic bing b */

if (max < C)

max = c; /* so sanh max vdéi c ¥/
Bai 2: (Bai gidai)
main ()
{
float a, b;
clrscr();
printf{"\n Nhap vao he so 2, b = ");
sconf {("$£%t", &a, &b);
if (a =—— 0)
it (b == 0)
printf{”\n BPI cou vo so0o nghicm.");
else
prinlLf ("\n BPT vo nghicm.™);
clse
if (a < Q)
printf({"\n BPI co nghiem x < §.2f", -b/a);
alse
print("\n BPTl co nghiem x > $_.2f", -b/a);
getlch ()
}



Ghichua:

- Loi giai trén da khong dimg dén bién x md dimmg luéon gic tri -bra. Ban
thire sir Ilz(iix' vice swedung if ... else “linh hoat” nhu thé néao. Ban Ih[r')' sauf
khong phai i else ma ¢ thé la mét if khdc, vie rude else khong phai laif
nii la mot else khaco mdce div ching lién di theo cip... Co & ban s¢ hidu ru
diroe ban chart cua if ... else chi can gua mot chwong (rinh!?

- Chiry viée trinh bav code, cac cap if ... else luén di theo ¢ap div ching
c6 thé khéng 0 gan nhau™. Bun ¢6 (hé sir dung thém cap dau | .. ) nén
thay: can thiét va nhie vy ¢6 the code s& dé doc hon. Ty nhién. bun viét nhie
hé ndo s& thé hién viée hidu, vi ca phong cdch viét code cua ban niva
Chang han ban “nén” vidt cdu trie r& nhanh o bai trén nhie sau (dic ¢6 the
hi ché Id "vict thira ™ cap dau [

if (a — 0)
{
f (b —- 0)
print({("\n BPl co vo so nghiem.");
clse

print{ ("\n BPl vo nghicm.™);

else
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oy CAU TRUC VONG LAP

§1. TOAN TU for

Nhu da chi ra ¢ §5 cia Chirong 4, ¢6 thé tgo nén chu trinh bang cach

dang cac todan tr if va goto. Toan tur for cho ta mdt cich khac xay dung chu
trinh hi¢u qua hon, nd ¢o6 dang sau:

for (biéu thuac 1; bidu thoc 2; bidu thtc 3)

Khdi 1&nh; /* Than chu trinh */

Nhu viy toan tu for gf’m] ba biéu thie va than for (than chu trinh for).
Than for la mdt cau Iénh hodc mat khéi Iénh viét sau tir khoa for. Bt Ky
bi¢u thire nao trong ba bidu thirc noi wén déu ¢6 quyén ving mit nhung phai
gitr ddu ; (ddu cham phay).

Thong thudmg biéu thie 1 1a mdt todn tr gén dé tao gid tri ban diu cho
bién diéu khién. biéu thire 2 1a mot quan hé logic bidu thi diéu kién dé tiép
tue chu trinh, bi¢u thire 3 1a mot todn tr gdn dung dé thay doi gid tr] cua
bién di¢u khién.

Su hoat dong cua todn tu for:

Toan wr for [am vice theo cac budce sau: *

—

. Xac dinh biéu thire 1.

[§e]

. Xac dinh bicu thie 2,

(5]

. Tly thude vio tinh ding, sai ctia bicu thirc 2, miy s¢& lua chon mot
trong hai nhanh:

a) Néu biéu thire 2 ¢6 gia tri 0 (sai), may s& ra khoi for va chuyén t6i cau
Iénh sau than for.



b) Néu bicu thire 2 ¢6 gid tri khac 0 (dang) mdy s& thue hién cac ciu [¢nh
wong thin for. Khi gap ddu } (ddu ngodc nhon déng) cudi cling cua than for
hodc gap cau I¢nh continue may s¢ chuyén i bude 4 (khoi diu lai).

4. T'inh bidu thire 3. sau dé quay trd lai bude 2 dé bit dau mat vong madi
cua chu trinh.

Nhin xét:

1. Biéu thiic 1 bao gi¢r cling chi duge tinh mét lan,

2. Biéu thie 2. bidu thie 3 va than for ¢o thé duoe thue hién lap di lap
lai ahicu 14n.

Vii cha y:

1. Khi biéu thie 2 ving mat thi né ludn duge xem 1a ding. Trong trudng
hop nay viée ra khoi chu trinh for can duge thuce hi¢n nhd cdu 1énh break.
goto hodc teturn (viét trong thin chu trinh).

2. Trong diu ( (ddu ngodc tron md) ngay sau tr khoa for oém 3 phfm
phin cach nhau boi diu chidm phay. Trong mai phin khang nhing ¢6 thé
viét mot biéu thire (nhu vira néi ¢ trén) ma con co quyén viét mot diy
biéu thire phin cdch nhau bai ddu phay. Khi dé cac bidu thire trong mdi
phin s& duoc xac dinh tir trai sang phai.

Tinh ding sai cua diy biéu thirc trong phin thd hai dugc hidu 1a tinh
dang sai cta biéu thire cudi cung trong diy nay.

3. Bén trong than cua toan wr lor ta Jai ¢6 thé su dung cdc toan tu Jor
khac. Bang cdch nhu vy ta ¢6 thé xdy dung nhimg chu winh 16ng nhau
(xem vi du 3 dudi day).

4. Khi gip cdu Iénh break (xem §4) trong than for, may s€ ra khoi toan
tr for sdu nhat chia ciu 1¢nh nay.

5. Trong thin for c6 thé sir dung todn tir goto dé nhay ra khoi chu trinh
dén mot vi tri mong mudn bat ky (xem vi du 3 dudi diy). Cling ¢6 thé st
dung toan nr return trong thin for dé trg vé mot ham nao do. Dudi day la
mot sb vi du minh hoa cach sir dung todn tu for, if, switch va goto,

6. Trong than for ¢6 thé dung cdu lénh continue (xem §5) dé chuyén
dén ddu mot vong 13p mai ciia chu trinh. Néi rd hon: khi gap continue thi
may s¢ bo qua cdc ciu 1énh con lai trong than chu trinh dé chuyén dén
xét bidu thire 3.

Vidu 1:

Céc khia canh khac nhau cua todn & (or duoc thé hién trén 6 chuong
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trinh sau. C4 6 chwong trinh ndy giai quyét cling mot bai todn: dao nguoc
mot diy so.

/* Chuong trinh dao nguoc mot day so. Ban 1 (05010181.C) */
#include "stdio.h”

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

main{)

i

/i

int i, 73;
float c;

clescre ()

for(i=0, j=n-1; i<j; ++i, -—-1)
{

c = xI[i];

x[l1] = x[j1;

x[j] = e

}

printf (“\n Day ket qua: \n");
for (i=0; i<n; ++i)
printf("%8.2f%, x[i])}:

getch (),

Chuong trinh dao ngquoc mot day so. Ban 2 (050101B2.C) */

#include "stdioc.h"

#include “conioc.h"
float x[] = {63.2, -45.6, 70.1, 3.6, 14.5});

int n = sizeof(x) / sizeof(float);

main ()

{

}

int i, Jj;

float c;

clrscr();

for (i=0, j=n-1; i<j; c=x(i}, x[il=x[3], x[Jl=c, ++i, --j);
/* Than for la cau lenh rong */

printf{"\n Day ket qua: \n" );

for(i= =-1; +i1i < n; ) /* Vang mat bieu thuc 3 */
printf ("$B.2€",x[L] )
getch();

/* Chuong trinh dao nguoc mot day so. Ban 3 (050101B3.C) */
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finclude "stdio.h”
nclude "conio.h"
(loal x|} = {63.7, -45.6, 10.1, 3.6, 14.bL};

1nton - sitzeot (x) / sizeof (Floav);
main{)
{

jnt v - =1, 3;

float ¢;
clrscr();
for ( ; m-1 - vvi, i<q; ) /* Vang mal bieu thuc 1 va 3 %/
{
(S A
x[vI o~ x[1):
x|j] ~ <
i
printd {"\n Day kel qua: \n");
tor (i-0; 1-n; } /* Thay quan he 1 < n bang bieu thuc 1 - n
printf (e 28", x1ive )y,
gerenh{) s
t
/* Dao nguoc mot day so. Ban 4 (05%0101BA4.C) */
b nclude "stdio.n®

Linelude “conlooh!
tinclude “conio.h™

floal x{| - (63.2, -45.6, 70.1, 3.6, 14.5}:
nt no= sizoeot(xy / sizeof (tloat);
main [}
{
nLl 3 = 0, 3 - n-1;
(loal. «;

clrscr ()

{or(; ; y /* Vang mat ca 3 bieu thuc */

{
c = xVi});
x[1) = x[]j]:
x1jl - s
1Lt > —= )
golto LL; /* Ra khoi for bang goLo */
}

tL: printf ("\n Day ket qua: \n"};
tor (i—-1; i++<n-1; printl("%8.2f", xji)))};
getch (),

]

/* Dao ngquoc mol day s6. Ban S (050101B5.C) */
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ffinctude "stdio.h”
ttinclude "conio.h”
tloat x[] = {63.2, -45.6, 70.1, 3.6, 14.5};
int n = sizeof(x) / sizeof({floal};
main ()
{
int 1 =0, j =n-1;
floalt c¢;
clrscr();
for{ ; i ) /* Vong mat ca 3 bieu thuc */
{
c = x{i];
x[1i] = x[3];
X3l = ¢
1E(++1 >= -—3)
break; /* Ra khoi for bang break */
}
printf ("\n Day ket qua: \n™);
for(i=-1; i++<n-1; printf("%8.2f", x[i]1));
getch();
}
/* Chuong trinh dao nguoc mot day so. Ban 6 (050101B6.C) */
finclude "stdio.h"
#include “conio.h”
float x[] = (63.2, -45.6, 70.1, 3.6, 14.5};
int n = sizeof(x) / sizeof(float);
main {)
{
int 1 = 0;
int j = n-1;
float c;
clrscr{);
tor( ; ¢ = x[i], x{i] = x[j], x[J] = ¢ , ++¥i<--J; )i
fprintf (stdprn,”\n Day ket qua: \n "};
for{i = 0; printf("$8.2£", x[i], ++i~-n); )7
getech();
}

Vidu 2:
Su dung bang ma trong §3 cta Churong 4 va biet ring trong mang a chira
ma trinh dd cua 15 can bé. Can thong ké:

- 86 can bo ¢d trinh dd tir dai hoe trg 1én.
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- 86 can bd ¢d trinh d6 tr cao hoc tro 1én.
- SO can bd ¢6 trinh dd i pho tién sT tro 1én.
- S6 can bd la tién si.

St dung todn tr for va switch ¢6 thé vidt chuong trinh cho bai todn trén
nhur sau.
/* Chuong trinh thong ke can bo theo trinh do (050102.C) */
linclude "stdio.h"
#include "conio.h"
int a(] - {6, 1, 4, 3, 2, 5, 1, 6, 4, 5, 2, 3, 1, 3, 5};
main()
{
int i, trendh = 0, trench = (0, trenpts = 0, ts = 0;
clrsce(); ’
for (i=0; 1i<15; +1i)
switch(alil)

{
casc 6: ts+t+;
casc 5: Ltrenpls++;
casc 1: trenchitl;
case 3: Lrendhtr;
}

printf (“\n So can bo tu dai hoc tro len la: %d", trendh);
printf("\n So can bo tu cao hoc tro len la: #d", trench);
printf("\n So can bo tu pts tro len la: %d", trenpts):
printf{"\n S0 can bo co hoc vi tien sy la: %d", ts):
gerch () ;

I

Vi du 3:

Chuong trinh tim phan tir Am dau tién cua mdt ma trdn dudi diy s¢ minh
hoa ciach str dung cdc chu trinh long nhau va cach dung goto. break d¢ ra
khoi chu trinh (ban 1 ding goto va ban 2 ding break).

/i

Chuong trinh tim phan tu am dau Lien cua ma tran.

Ban 1 dung goto (050103B1.C)

«/

finclude "stdio.h"

{loat afd){4] = {

{ 15, 46, 3.5, 6.3 1},

{ 34, 0, -25, 351},

(1, =13, 46, -38 )
Vi
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main ()

{
mnt i, j;
clrscr{);
for (1=0; i<3; ++i)
for (j=0; <4; ++3)
if (a[i]lj]<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) = %0.2t",
i+1, j+1, alij(il)s
ket thuc: ; /* Cau lenh rong */
qaotch():
}
/w

Chuong trinh tim phan tu am dau tien cua ma tran.
Ban 2 dung break (050103B2.C)
*/
linclude "“stdio.h"
Lloat a(31[4) = {
{ 15, 46, 3.5, 6.3 },
{ 34, 0, -25, 35},
{1, =13, 46, -38 )
}i
waind)
{
int i, j:
clescr{);

for {i=0; 1<3; ++1i)

{
if (afil[3)<o
brecak:
if {j<4)
break;
}

if (i3 && 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.");
gelch(};
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Vidu 4:

Chuong trinh duéi diy giai quyét bai todn tim gia tri 16n nhét va nho
nhit trén méi hang cua ma tran. Trong chuong trinh su dung cidc chu
trinh 1dng nhau.

/i

Chuong trinh tim max va min tren moi hang ma tran (050104.C)

x/

#include “"stdio.h"

float a(3}114] = {

{ 15, 46, 3.5, 6.3},
{ 341, 0, -25, 35},
(1, 13, 46, 31 })

bi

main ()

{

int 1, j, cotmax[3], cotmin{3);
float max |3}, min[3];

clrscr():

for (1=0; 1<3; ++1i)

{

max[i) = min[i] = a[i][0];
cotmax|[i] = cotmin[i] = 0;
for (j=1; j<4; ++j)
{
if (max({il< a[il(j])
{
max[i] = alil{j]:
colmax|[i] = j;
}
if (min[i]>alil(31])
{
min[i] = alil[j];
cotmin[i) = J;
}

}
for( iL=0; i<3; ++i )

printf (“\n Hang: %d max = a(3%d, %d) = $5.2f\
min = a(%d, %d) = %5.2f", i+1, i41l, cotmax[i]+],
max[i], i+l, cotmin(i}+1l, min[i]};

getch () ;



§2. TOAN T while

Ciing gidng nhu for. todn tir while dung dé xay dung cic chu trinh, né ¢
dang sau:

while (biéu chuac)

Khdi Lénh /* Thian chu trinh */

Nhu viy todn tr while ¢om mat bicu thive va than while (than chu trinh).
Than while 12 mét cau [¢nh hode mot khdi 1enh.

Su hoat dong cua while:

Toan tir while 1am vi¢e theo cic bude sau:

1. Xac dinh gid tri cua bidu thire (vidt sau while).

2. Tay thude vao tinh dung sai cua biéu thire nay. may s¢ lua chon mot
trong hai nhanh:

a) Néa bidu thire ¢6 oid tr1 O (sai). may s¢ ra khot chu trinh va chuyén 101
ciu Iénh sau than while.

by Néu bicu thice ¢o oid tri khac 0 (ddang) may s¢ thire hien cac cau Ienh
ong thin while. Khi eip diu ! cudi cung cua than while mdy s¢ vo lai
budc 1.

Nhin xét: Than cia while ¢6 thé duoe thue hién mdt 1an hodc nhidu lan

A cling ¢6 thé khdng duoe thue hién lan ndo néu ngay tir diu bicu thire (sau
while) di sai.

Vii cha y:

1. Cling giéng nhu déi vaéi for. trong cip diu {...) (dfm neode tron) sau
while chang nhimg ¢6 thé dat mot biéu thire ma con ¢ thé vidt mot dav bicu
thire phén cich nhau boi diu |, (diu phiy). Tinh ding sai cua day bicu thire
duoe hiéu i tinh ding sai cta biéu thire cudi cime trong day,

2, Bén trong thin cua mot toan o while lai ¢o thé su dung c¢ac toan ur
for hodc while khac. Bang cach dé ta ¢6 thé xay dung duve cac chu trinh
long nhau.

3. Khi gap cdu I¢nh break (xem §4) trong thin while, may s¢ ra khoi
todn tr while sau nhat chira cdu 1énh nay.

4. Trong thdn while ¢6 thé si dung todn tr goto dé nhay ra khoi ¢hu
trinh dén mdt vi tri mong mudn bit ky. Ta ciing ¢6 thé su dung 1dn i
return trong than while dé ra khoi mt ham nao dé.

5. Trong thin while ¢6 thé ding cau 1énh continue (xem §3) dé chuyén
dén diu mot vong ldp madi cua chu trinh. Néi 16 hon: khi ¢ip continuce thi
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may s& bo qua cac cau 1énh con i wrong than chu trinh dé tro lai budce tinh

va kiém tra biéu thirc (viét sau while).

Cic vi du:
Vidu 1:

Khi sir dung cac kha ning cia toan t& while, chuong trinh tinh tich vo

hudng cua hai vée to x vay ¢o thé vict theo cac cach sau.

/* Chuong trinh tinh tich vo huong. Ban 1 (050201B1.C)

#include “stdio.h"

#include "conio.h"

floatl x(] = {4, 6, 8, 3.5},

yll = {2.6, 3.2, 4, 7};
main ()
{

tloat s = 0.0;

int 1 = -1;

clrscr();

while (++i < 4}

§ += x[i] ¥ yl[i];

printf (“\n Tich vo huong =

getch(});
}

/* Chuong trinh tinh tich vo huong,

finclude "stdio.h"

#include “conio.h”

float x[] = (4, 6, 8, 3.5},

yll = {2.6, 3.2, 4, 7}
main ()
{

float s = 0;

int i = 0;

clrscr () ;

while (1) /* Bieu thuc luon luon dung */

{

s += x[1] * y[i]);

if (i++ >= 4} ygoto xong;

)

xong: printf{"\n Tich vo huong

getch ()
)

/* Chuong trinnh tinh tich vo huong. Ban 3 (050201B3.C)

#include "stdic.h"
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#include "conio.h"

float x[] = (4, 6, 8, 3.5},
y(l = (2.6, 3.2, 4, T};

main()

{
float s = 0; int 1 = O;
clrscre();
while(s += x[i] ¥ y{i], ++1 - 5);
/* '"han while la cau lenh rong */
printf("\n Tich vo huong = %B.2f", s}
getch ()

t

Vidu 2:

Poan chuong trinh duéi day s& cho s6 nguyén duong n nho nht sao cho
1+2+..+n>10000.

int s =1, n = 1;

while (s <= 10000)

s +—= ++ny

Vi du 3:

Cho diy n sb nguyén chia trong mang a (bat dau tir a[1]). Hay xac dinh
xem c6 tOn tai phin tr 4m trong diy hay khong? Néu cé, thi cho biét phan
tir 4m dau tién. Doan churong trinh sau s& dép tmg yéu céu trén.

int 1 = 1;

while (afil >= 0 && 1 <= n) ++i;

if (i <= n)
printf (*\n Phan tu am dau tien = a[%d] = %d™, i, al[i]l);
else

printf (“\n Day khong co phan tu am.");

§3. TOAN T do while

Trong céc toan tir while va for, viéc kiém tra diéu kién két thic dat & diu
chu trinh. Khac v&i hai toan tr trén trong chu trinh do while viée kiém tra
diéu kién két thuc dit cudi chu trinh. Nhu vdy thin cua chu trinh bao gid
cling dwoc thuc hién it nhit mot lan.

Toan tir do while c6 dang sau:

do

Kh&i 1énh /* Than chu trinh */
while (bidu thuc);

Ta nhan théy, cac thanh phén cua todn tir do while theo thur tur gfnn: tr
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khoéa do. than chu tinh. tir khéa while. bidu thire va diu ; (diu chdm phay).
Than do while (ciing gidng for va while) ¢6 thé 1a mot cdu 1énh riéng 18 hodc
mot khéi 1énh.

Su hoat ddng cia do while: Todn tir nay lam viée theo cac budce sau:

1. Thuc hién cédc cdu 1énh trong thin do while.

2. Khi gip ddu } cudi cang cua thin do while. may s& xdc dinh gia tri
cua bicu thire sau tir khoa while.

3. May s& phan nhéanh theo gid tri ciia bidu thirc vira nhan duoc:

a) Néu bidu thire ¢6 gid tri dung (khac 0), may s& trd lai bude | dé tiép
e thue hién vong mat cna chu trinh.

b) Néu bicu thie co gia tri sai (bfmg 0), may s& ra khoi chu trinh va
chuyén t6i cau ténh dimg sau diu ; (dau chdm phay) dit cudi toan wr do
while.

Chu y: Nhing diéu cén luu y déi véi todn tir while néu trong §2 ciing
ding vai toan tir do while.

Vi dy minh hoa:

Vidu 1:

D& tinh ¢in bac hai ciia mdt s6 duong a ¢o thé dung cong thire 1ap:

x(®)=a

x(n+ 1) =(x(n) * x(n) +a)/(2* x(n)), véin>=0

Qua trinh 13p két thac khi:

abs((x(n + 1) - x(n)) / x(n)) < 0.00001

va khi do x(n + 1) duge xem la gia tri gin dung ctia cin a.

Thudt toan trén duge chuwong trinh hod nhu sau.

/* Chuong trinh tinh can bac hai (050301.C) */

linclude "math.h"

#include "stdio.h"

Finclude *“conio.h”

main ()
{
double a, xn, c;
int ch;
Ltz
printf{("\n a = ");
scanf ("%1f", &a); /* Vao a tu ban phim */
if (a < 0)
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printf ("\n a<0 ? "j;
goto kt;

if (a == 0 }

/* Bat dau vao thuat toan */

Xn = aj;

¢ = Xn;

xn = (xn * xn + a) / (2 * xn);

while (fasb{{(xn -~ ¢) / c) >= le-5);

kgq: printf("\n a = %8.2f sqgrt({a) = ¥8.2f", a, =n});
printf ("\nCo tiep tuc khong? - c/k ");
ch=gectch();

if (ch == ‘*c' || ch == 'C"}
goto tt;
kt:
}
Vidy 2:

Poan chuong trinh x4c dinh phan tr 4m dau tién rong vi du 3. §2 ¢6 thé
viét lai bang cach dung do while nhu sau:
int 1 = 0;
do
++i; /* Than chu trinh 1a cau lénh */
while (ali] >= 0 && i <= n);
if (¢ <= n)
printf{"“\n Phan tu am dau Lien = a[%d] — %d”, i, ati(}:
alse

printf(”\n Day khong co phan tu am.");

§4. CAU LENH break

Cau l1énh break cho phép ra khoi for, while, do while va switch. Khi ¢6
nhiéu chu trinh 16ng nhau, cAu 1énh break sé dua may ra khoi chu trinh
(hodic switch) bén trong nhét chira né. Nhu vay. break cho ta kha nang ra
khoi mot chu trinh (tir mot diém bat ky bén trong chu trinh) ma khong ding
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dén didu kién két thie chu trinh. Moi ciu 1énh break c6 thé thay bfmg ciu
1énh goto v&i nhin thich hop.

O cac muc trén di co mdt vai vi du vé vide sur dung cau 1¢nh break. Bay
21¢r 8¢ trinh bay mdt vi du khic.

Biét sd npuyén duong n s {2 nguyén té néu nd khdng chia hét cho
cic sd nguyén trong khoang tir 2 dén can hai cua n. Thuit 104n wén s@
dugce su dung trong doan chuong trinh dudi ddy dé kiém tra tinh nguyén
td cua n.

int i, 1, ng Lto — 1;
for (1 = 2; 1 <— sgrt(n); ++i)
il {(n mod i} == 0)
{
ng to = 0;
break;
}
if (ng_Lo)

printf("\n %d la nguyen to", n);
else

printf ("\n ¢d la hop so", n);

§5. CAU LENH continue

Trai voi cau [énh break (dung dé ra khoi chu trinh), cau 1énh continuc
ding dé bt diu mdt vong mai caa chu trinh bén trong nhat chira nd. Noi
mot cach chinh xac hon:

- Khi gap ciiu 1énh continue bén trong thin cua mdt toan tr for, may sé
chuyén 161 bude khoi diu lai (budc 4 trong diém "Sie hoat ding cria for").

- Khi gap cdu Iénh continue bén trong thian cua while hojc do while
mdy s& chuyén t6i xdc dinh gia tri biéu thiic (viét sau tir khoa while) va sa
do tién hanh kidm tra diéu kién két thic chu rinh,

Mot diém can luu v 1a: continue chi ap dung cho céc chu trinh chi
khong ap dung cho switch,

Vi du:

Gia st can viét chuong trinh dé tlr mot ma trin a cho trude:

- Tinh tong cac phan tir duong cua a.

- Xdc dinh s phédn tir dwong ctia a.

- Tim cuc dai cua cdc phan tir duong cia A.
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Chuong trinh s€ nhu sau.
/* Chuong trinh xu ly cac phan tu
ducng cua ma tran (050501.Cy */
finclude "stdio.h™
iinclude "conio.h"
tloat af[][4] -
{
{25, 0, -3,5},
(-6, 4, 0, -2},
{30, -4, 7, -3}
};
main ()
{
int i, j, k
float s = 0, max = 0;
clrscr{);
for{i = 0; i < 3; ++i)
for(] = 0; 3 < 4; ++3)
{
if (alil[]j] <= 0)
continue;
s += alilljl;
if {(max < alill3j])
max = afi) 3}
ttk;
}
printf("\n So phan tu duong la: ¥d", k);
printf ("\n Tong cac phan tu duong la: %0.2f", s);

printf ("\n Max cac phan tu duong la: %0.2f", max);
getch (};

BAl TAP CHUONG 5
Bai 1: Lip chuong trinh gidi hé:
ax +by=c¢
dx +ey=f
cac hé sd a. b, ¢, d. e, { nhin tir ban phim. Yéu cau x¢ét tat ca cac truong
hop cé thé.
Bai 2: Lap chuong trinh dé:
- Nhéap mot diy sb tir ban phim.
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- Tinh trung binh cdng cua cac sé duong va trung binh cong cua cic $6
am trong day sd trén.
Bai 3: Lap chuong trinh tinh ¢' theo ¢dng thic xdp xi:

2 "

. X X n 5
e =l+—+—+4+ . +—xx"x
2 n

v do chinh xac 0.00001. Ture 14 n can chon sao cho:

T < 0.00001
n!

Bai 4: Liap chuong trinh tinh sin(x) véi do chinh xdac 0.0001 theo
c¢ong thire:
5 24+l

. X ox X
Si(x)=x——+~—+ .. +(-1)' ——
) 38 =1 2n+1)!

Bai 5: Lap chuong trinh dé: .

- Vao bén day $8 4y, voi 2y; Bly oy Bal €1y ey €t Ay o dy
- In két qua trén n dong, mbi dong 5 gid tri theo mau sau:

ai bi ¢ 4, min(a. b. ¢c,,d))  max(a, b;, ¢, d;)
Bai 6: Lap chuong trinh tinh tich phan:

e
()
theo cong thirc Sim Son.
Bai 7: Lap chuong trinh tinh t5 hop chip m cta n:

o - n(n=1..(n=m=+1)

H

!

Bai 8: 1.ip chuong trinh dé in mdt d3y n sd thue X, ..., X, trén nhiéu
dong, mdi dong gdm m sb (dong cudi cing ¢6 thé it hon).

- Céc ¢ia tri m,n va xy,...,X, nhan tir ban phim.

Bai 9: Nhip céc h¢ sb ay, ..., ay tr ban phim sau d6 in ham {{x) trén mot
dong theo mau sau:

f(x)=ax;+...+ am

Bii 10: Lip chuong trinh tinh:

S=(u; +..+a)”

trong dé n va a,, ..., a, nhan tir ban phim.

Bai 11: Céin cd tdng sb 2000004 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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Bas 12: Lip chuong trinh tim philn (it Am cudi cung cua diy aj. ... a,.

Biai 13: Cho hai diy s6:

dy. ..., Vva by, ... by,

ca hai déu ,\'C‘p theo thir ty ting. Lip chuong trinh dé tir hai day trén xay
dung mét day mai cling theo thir tu tang.

Bai 14: Cho diy sb ay, ..., a,. Loc cac sb duong duva vao mang b, cic $b
Am dua vao mang c.

Bai 15: Sip xép mot diy s6 theo thir ty tang dén.

Bai 16: Cho day sb a1, ... &y Lap chuong trinh in cdc sb am trén mot
dong, cdc sé dwong trén dong tiép theo.

Bai 17: Cho hién 1én man hinh cac ki tr ¢ ma ASCII tur 33 dén 255,

]



("one § HAM VA CAU TROC CHUUNG TRINH

§1. TO CHUYC CHUONG TRINH THANH CAC HAM
1.1. Xét bai toan don gian sau: Tim gid tri lén nhit cia ba s6 ma gia tri
cua ching duoc dua vao tir ban phim.

Ta 16 chire chuong trinh thanh hai ham: ham main va m6t ham ma ta dat
tén la max3s. Nhiém vu cua ham max3s 1a tinh gia tri lén nhét cua ba s6 gia
dinh ma ta goi la a, b, c. Nhiém vu cuia ham main la doc ba gia tri tor ban
phim, ding ham max3s dé tinh max cua ba gia tri vira doc duge, dua két qua
ra man hinh va doc tiép ba gia tri khic néu mudn. Chuong trinh dugc viét
nhu sau;

finclude "“stdio.h"

float max3s(float a,float b, float c); /*Nguyén miu cla
ham* /

main() /* bat dau ham main */

{

float x,y,z;

int ch;

tt: printf("\n Nhap vao ba so: ");

scanf ("$£%£%€", &x,8y,&2);

printf ("\nx= %0.2f\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;



} /* ket thuc ham main */
/* Dong dau khai bio kidu ham, tén ham,
kiéu dbi va tén déi */
float max3s(float a, float b, float c)
{
float max; /* Bién cuc bd ding trong than ham */
max = a>b?a:b;
rcturn (max>c?max:c); /* Gia tri ham tra vd »/
} /* ket Lhuc ham max3s */

Chuy:

+ Khong nhit thiét phai khai biao nguyén maiu (prototype) cua ham,
nhung nén ¢6 vi nd cho phép chuong trinh bién dich phat hién 13i khi goi
ham (sb dbi khong dung) hay tr dong viée chuyén dang (vi du déi tir int
trong 1o goi ham sang float 1a kidu cia dbi).

+ Nguyén miun cua ham thue chéit 1a dong ddu cua ham va ¢é thém vao
dau cham phay. Tuy nhién trong nguyén miu ¢6 thé bo én céc doi.

Qua chuong trinh nay cé thé rat ra nhiéu khai nidm va qui tic quan trong
lién quan dén viéc xdy dung va str dung ham:

+ Trude hét mdi ham phai ¢6 mot tén. Ta co thé dit cho mdi ham mot
tén bat ky theo cde qui tie néu trong chuong 1. L& di nhién trong cing mdt
chuong trinh, ciac ham phai ¢6 tén khac nhau vd mic du tén la tay v nhung
ta cting nén dit cho ham nhitng (én phit hop véi chire ndng cia no.

+ Ham thudng c6 mot vai ddt. Vi du ham max3s c6 ba dbi la a, b, c. Ca
ba dbi nay déu co kiéu gia tri float. Ciing ¢6 ham khong dbi nhu ham main
hay ham clrscr chang han.

+ Ham thuong cho ta mot gia tri nao dé. Lé di nhién gia tri cua ham
phu thudc vao gia tri cua céc déi. Ham max3s cho gid i on nhit cua ba
doi cua néd. Gia tri ctia ham ¢6 thé ¢6 kiéu int, float, double, ... Ham max3s
c6 gia tri kiéu float. Ham ciing c6 thé khéng c6 gia tri, khi do kiéu cia no
[2 kicu void.

1.2. Quy tac xay dwng moét ham

Ham c¢6 thé xem 1a mdt don vi doc 1ap cua chuong trinh. Cac ham trong
C ¢é val tro ngang nhau, vi vay khéng cho phép xay dung mdt ham bén
trong cdc ham khac. Ham duogc viét theo thit tu sau:

+ Dong ticu dé

Trong dong dau tién (ciia mot ham) chia cac thdng tin vé: kiéu ham. tén
ham, kiéu va tén mdi déi. Vi du:

float max3s (floal a, float b, float c)



+ Thin ham

Sau dong ti¢u dé 1a than ham. Than ham 1a néi dung chinh cua ham
bit didu bang ddu ! va két thae boi ddu 3. Trong than ham chira cac ciu
1énh cin thiét d¢ thue hién mdt yéu ciu nao do da dd ra cho ham.

Vi du: Than cua ham max3s 1a doan chwrong trinh tinh gid try 16n
nhit cua ba ddi a. b, ¢. Trong than ham max3s ta ding thém bidn max. Can
phan bidt sy khic nhau gitra bidn max vai cde dbi a. b, ¢. Bién max 13 bién
cuc bd nod chi ed e dung trong than ham va khong ¢6 bat ¢r mot lién hé el
dén cdce bién cua cac ham khac wrong chuong trinh. Tréi lai cdc déi a. b, ¢ lgi
duoe ding dé trao dbi dir lidu gitra cde ham.

I'rong than ham ¢6 thé st dung mdt cau 1¢nh return. ¢6 the dung nhidu
¢iu 1énh return ¢ nhitng ¢hd khac nhau va cling ¢6 thé khong st dung c¢iu
I¢nb nay. Dang 1(')1\;_: quat cua no la:

return | biédu thuc )

Gia tri cua biéu thic trong cdu [énh rcturn s€ duoc gan cho ham. Néu
ham ¢é kidu void thi khang ¢6 pia tr tra vé, do dé khéng cin 1énh return.

Trong vi du dang xét, gid tri cua biéu thite nay 1a gia tri 1én nhit cua ba
ddia. b, c.

1.3. Quy tac hoat dong ciia ham

Tro Lo vi du trén ta thfly tham s6 cudi cua haim printf 4 max3s(x.v.z). do
L 1ot got ham max3s. Mot cach dng quat, 1o goi ham ¢ dang sau:

tén ham (| danh sach cac tham sb Lhyc |);

Mot didu can nhd khi viét 161 goi ham 1a: 6 tham sb thue phai bing 6
thant s6 hinh thire (d6i) va mdi tham sé thue phai ¢6 cung kiéu @ia tri nhu
kicu gia tri cua dbi trong tmg véi né.

Khi gdp mot 10 goi ham thi ham bit dau duee thue hién, Noi cach khac.
Mhi may edp mot o1 goi ham o mét chd nio doé cua chuong trinh, thi mdy s&
tam 1ot ¢hd do v chuyén dén ham wong tme. Qua trinh do s& didn ra theo
trinh tu cic bude nhu sau:

- Clp phat bd nhd cho cac déi va cac bién cyc bo.

+ Gan gid tri cva cie tham $0 thue cho céc doi tyong uang.

¢t Thuee hién cac cdu I¢nh trong thin ham,

+ Khi gap cau 1énh return hode diu cudi cling cua than ham thi may s¢
xod cde ddi, cac bién cuc bd va thoat khor ham.
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+ Néu trd vé tir mot cdu 1énh return co chira biéu thire thi 014 tri cua bicu
thae duge gdn cho ham. Gia tri cia ham s& duge sir dung trong cac bicu
thirc chira néd.

Trong vi du trén, gid tri cua ham max3s(x,y.z) s&€ duoge st dung trong
cau 1&nh printf. Noi cach khae. gia tri 1on nhat cua ba sé x. y, z s¢ duge dua
ra man hinh.

1.4. Cau trac tdng quat ctia chrong trinh

Chwong trinh gém nhiéu ham duoge viét theo trinh tu sau:

I Cac finclude (ding dé& kbal bao cac thﬁ vign)

t Cac #define (dung d& khai bao cac hing)

1 Khali bao cac dbi tugng dit liéu ngoai

(bién, mang, ciu truc, hop,...)

+ Khai bao nguy&n miu cla cac ham

+ Ham main

+ Dinh nghia cadc ham

Chu y: Ilam main c6 thé dit sau hodc xen vao gita cac ham khac.

§2. XAY DU'NG HAM VA SU’ DUNG HAM
Trong muc nay 1a s& hé thdng hoa nhitng didu dd ndi rai rac & muc §1
va bd sung thém vai diém méi.
2.1. Cac khai niém ¢é lién quan dén ham
+ Tén ham
+ Kiéu gia tri ciia ham
+ Pbi hay tham sb hinh thirc
+ Than ham
+ Khai bao ham (khai bao prototype)
F Lot poi ham
+ Tham sb thuc
D61 voi mdi ham bao gid cling ¢6 hai giai doan khac nhau la: xdy dung
ham va sua dung ham.
2.2. Xay dwng ham
Khai bdo kiéu ham, dat 1én ham. khai bio cac dbi va dua ra cac cau
1énh can thiét dé thyue hién yéu cau dé ra cho ham.

Mot ham duogce viét theo mau sau:
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Kidu ten ham {khai bao cac dbi)

{
khai bac cac bién cuc bd
cac cau 1¢nh
[return [bieu lthuc];]

}

Chi y: DSi véi cac ham khong cho gid tri (twong tw nhu thit tue trong
Pascal) thi dung kiéu void. Vi du ham dung d¢ hién thi gia tri 1on nhat coa
ba doi thue ¢é thé viét nhu sau:

void ht max 3s(float a,float b,float c)

{

floal x;

x = a>b2a:b;

print.f ("\n Max- %0.2f",x>c?x:c);
}

2.3. Str dung ham
am duoe sir dung thong qua 101 goi i né. Cach viét mot 161 goi ham
nhtr sau:
Len ham(|danh sach cac tham sé thucl);
(3 day ta can tuu y:
+ 86 tham s6 thue phai bang sé déi.
1 Kidu ctia tham sé thue phaj phit hop véi kiéu cta ddi trong tng.

2.4. Nguyén tac hoat déng cua ham

Diéu nay da néi kha ddy di trong §1. ¢ ddy 1a ndi thém mét sb didu vé
cac tham sb thuce, cac adi va cac bién cuc bd.

Do ddi va bién cuc bd déu co pham vi hoat ddng trong cung mdt ham
nén déi va bién cuc bo cin ¢6 1én khac nhau.

DI va bién cue bd déu 14 cac bién tr dong, nghia la ching duge cdp
bd nhd khi ham duge xét dén va chang sé 1ap tic bi xo4 trude khi ra khoi
ham. Nhu vdy, khéng thé mang gid tri cua ddi ra khoi ham. Didu do ciing
6 nghia 14 khong thé sir dung dbi dé lam thay déi gia tri cua bit ky mot
dai lwong nao & bén ngoai ham. Ta ciing cAn cha y ring: dbi hodc hién
cuc bd ¢o thé tring tén véi bit ky dai lugng ndo & ngodi ham ma khong
pay ra mot nham 1dn ndo cd. Noi cach khdce, khi xay dung mdt ham ta ¢d
thé ty do sur dung céc ddi va cac bién cue bd ma khong so chung co trung
t&n vai cac ddi twong nao khic & bén ngoai ham hay khong.
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Khi mét ham duge goi toi. viée dau tién 1a gid trj cua cac tham sd thyc
duoc gan cho cac déi. Nhu viy, cac d6i chinh 1a ban sao cua cac tham sb
thue. Ham chi lam viée trén cac doi. tire 1a chi Jam viée trén cac bin sao
ndy. Céc déi ¢6 thé bi bién ddi trong than ham, nhung cac tham s6 thue (ban
chinh) khang hé bi thay doi.

Xét vi du sau. Gia su ta can xdy dung mot ham dang dé hoan vi hai bién
thue va ta viét ham nay nhu sau.

void hoan vi(float x, float y) /* vi dyg sai */

{
float z;
LN
x=~y;
y=2;

)

Ta viét thém doan chuong trinh sau dé str dung ham nay.

main(}
{
NMoakL x,vy;
x = 3.5;
y = 1.2;
hcan vi(x,y);
printf ("\n x= $0.2f y= %0.2f",x,y);
}

By gior ta phin tich xem chuong trinh trén lam viée ra sao va thu duge
céi gi. Theo cdu 1énh diu tién cia ham main may s& danh hai khoang nho
(mdi khoing 4 byte) cho cdc bién x va y. Hai cau 1énh tiép theo 1a gan 3.5 cho
x vd 7.2 cho y. Cau 1énh sau d6 14 151 goi ham. Céc bién x v y trong 1ai goi
ham la cac tham sb thue. Theo cau 1énh nay may tam thoi roi khot ham main
dé chuyén dén ham hoan_vi. Cac ddi x, y va bién cuc bd ~ duoe cung cflp
khodng nha. O diy tuy ¢6 sur tring tén gifta cic bién x, y & ham main va cac
ddi x , y o him hoan_vi nhung mdy van phin biét duoc theo nguyén 1y sau:

+ Bién x & ham main va dbi x ¢ ham hoan_vi duoc bd tri tai cdc kKhoang
nhd khic nhau.

+ Bién x ton tai trong sudt ca qua trinh lam viée ciia chudng winh. con
ddi x chi 16n tai khi may lam viée bén trong ham hoan_vi.

+ Khi may gip t¢n x ¢ ham main nd hicu d6 1a bién x, con khi may gip
tén X & ham hoan_vi thi n6 hidu do 1a dbi x.

+Dbiy va bién y ciing duge phan biét theo cach nhw vay .
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Tro 1al sir lam viée cua may: sau khi cﬁp phat khoang nhé cho cic dbi x
va v, may s& sao gia trj tir cac tham sé thuc sang cdc ddi wong tme. Nhur
vily gid trf cua bién x s¢ dugce gan cho dbi x va gia trj cua bién v s& duge edn
cho déi y. K&t qua 12 ddi x nhin duoc gid tri 3.5 va dbi y nhéan duoe 214 tri
7.2 . Tiép do, may sé& thue hién cac ciu 1énh trong than ham,

Khai bao:

tloat z;

¢ tic dung cung C'flp mot khoang nh& cho bién cuc bd z. Ba ciu [¢nh
tiép theo fam nhiém vu hoan 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 d6 1a ddu ) cudi cung ctia ham hoan vi.
Khi gap ddau nay may trg lai ham main va thuc hién cau lénh printf. Cau
Iénh nay cho hién gia tri cla cac bién x va y 1én man hinh. RS rang ham
hoan vi khong lam thay @di gia trj cta cac bién x va y, nén trén man hinh s&
xuat hién dong sau:

X -3.50 y--7.20

Sau d6 chuong trinh két thic.

Nhu vay ham hoan vi(x,y) da viét & trén khong dap tmg duoe yéu ciu
dé ra. Vin dé 16n tai nay s& duge giai quyét trong muc sau nhd str dung mot
khai niém mai rdt quan trong trong C 1a con tro.

§3. CON TRO VA BIA CHi
3.1. Bia chi
I.ién quan dén mot bién ta da c6 khai ni¢m:
+ Tén bién
+ Kidu bién
+ Gid trj cua bi¢n
Vi du ciu lénh:
float alpha = 30.5;
xdc dinh mot bién ¢6 tén 1a alpha cé kidu float va co gid 1 30.5. Ta
ciing da biét. theo khai bao trén, mdy sé cap phét cho bién alpha mat khodng
nhé gdm 4 byte lién tiép. Dia chi cua bién 1a sé thir tw cua byte diu tién
trong mot diy cic byte lién tiép ma may danh cho bién (cic byte duoe danh
O 1 0).

Mot diéu can chut y 1a mac du dia chi cia bién la mot s6 nguyén nhung
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khong duge danh démg né vai cice sd nguyén théng thuang dang trong cac
phép tinh.

RS rang dia chi cua hai bién kiéu int lién liép cach nhau 2 byte. dia ¢chi
cua hai bién ki¢u float lién tiép cdch nhau 4 byte.... Nén may s& phin bict
cde kiéu dia chi: dja chi ki¢u int, kicu float, kiéu double....

Phép todn &x cho ta dia chi ctia bién x.
3.2.Contrd

Con tro la mét bicén ding d¢ chuaa dia chi. Vi ¢o nhicu loai dia ¢h
nén cung ¢o nhi¢u kiéu con tro wwong ung. Con (ro kicu int dung d¢
chita dia chi cac bién kidu int. Tuong tu. ta ¢6 con o kiu float. kidu
double,... Cling nhu déi vai bit ky mot bién nao khic, mot con o cén
khai bado trude khi s dung. Vi¢e khai bao bién con tro duoc thue hién
theo mau sau:

kidu *tén _con tro;
Viduy cau Iénh
int x, y, *px, *c;
khai bao hai bién kiéu int X,y va hai con tro kiéu int 12 px va c.
Tuwong tu cdu I1Enh:
tloall *t, *d;
khai bdo hai con tro kicu Noat t va d.
Kht da ¢o cic khat bdo trén thi céice chu 1énh:
c= &y
px = &x;

hoan toan xdc dinh. Cau 1¢nh thir nhit s& gan dia chi cua y cho con tré ¢
vi cdu 1énh thie hai s§ gan dia ¢hi cua bién x cho con ré px. Nhu viy trong
con tro ¢ chia dia chi cua bién y va trong con o px chira dia ¢hi cua bicn .
Cha y ring néu viét:

L= &y

thi s& nhin duge mdt ciu 1énh sai, vi: t 13 con tro kicu (loat. nd chi chira
duge dia chi cua cic bién float. Cau 1énh trén nham gan dia chi cua bién
neuyén y cho con tré t 1a khong thé chip nhin duge.

3.3. Qui tac str dung con tré trong cac biéu thire

Ta ¢6 the sir dung 1én con tro hode dang khai bao cua nd wong cic bidu
thire. Vi du déi véi con ro pX. ta ¢é thé st dung cde cach vict: px (1n con
tro) v *px (dang khai bdo cua con tro).
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+ Cach 11 Su dyung tén con tro. Con tro cling 1a mot bién nén khi tén
cua nod xuit hién trong mot bidu thie thi gid tr1 cua noé s¢ duoce sy dung
trong biéu thae nay. Chi ¢é mdt didu can luu ¥ & day: gid i cua mot con
tro 1a dia chi cua mot bién nao dé. Khi tén con tro dirng ¢ bén trdt cua
mdt toan tr pan thi gia tei cua biéu thire bén phai (dé gan cho con ro)
phat la dia chi.

Ta hily xem cic cdu Iénh sau lam @i ?

floal a, *p, *q;
p sa;
qQ p;

ciu lénh thir nhat khai bao mot bién kiéu float (bién a) va hai con tro p
va q kicu float. Cau 1¢nh thir hai s& gan dia chi coa bién a cho con tro p va
ciu 1énh thi ba s gan gia tri cua p cho q. Két qua 1a con tro q chaa dia chi
cta bién a.,

Ciing gidng nhu cic bién khic, ndi dung cia con trd ¢é thé thay doi. Ta
c6 the str dung qui tic nay dé bién dbi dia chi. Chang han, néu con 1é p
chira dia chi cta phan tir mang ali] . thi sau khi thuc hidn phép toan ++p nod
s¢ chira dia chi cua phan tir afi+1]. Van dé nay s con duge thao ludn trong
cae mue sau.

t Cach 2: Su dung dang khai bao cua con tro. Nhur da bidt sau khi thue
hién cac cau 1énh:

float x, vy, 2,*px,*py;
pXx = &X;
py  &y;

thi px 6 101 X, py tro toi y. Bay gidr ta ¢d thé ban dén v nghia cua cic
cach viét:

*px va *py

Di¢u nay duge phat biéu trong mdt nguyén ly rat ngan gon nhu sau: Néu
Ccon (ro px tro 161 bién x thi cac cach vide :

X va *px
13 tuwong duong trong moei nglr canh.
Theo nguyén ly nay thi ba cau [énh sau déu ¢6 hiéu luc nhu nhag:
y = 3*x + z;
*py < 3*x + 73
*py 3% (*px) + z;
Tir diy co thé it ra mot két luan quan trong la: khi biét duoce dia chi cua



mot bién thi ching nhimg ching ta ¢o thé st dung gia tri ctia nd ma con ¢o
thé gan cho né mot gid i madi (lam thay dbi ndi dung ciha nd). Piéu ndy sé
dugce ap dung nhu médt phuong phip chu yéu dé nhéan két qua ctia ham thong
qua doi.
3.4. Ham c¢6 ddi con tro

Didu dau tién cin ghi nhé & diy [a: Néu déi cva ham 14 con 16 kiéu int
(hoac float, double....) thi tham s thue wong tmg phai a dia chi cua bidn
hodc dia chi cua phfm tr mang kiéu int (hodc float, double....). Khi d6 dia
chi cua bién duge truyén cho déi con tro twong tmg. Do da biét dia chi cua
bién, nén 1a c6 thé pan cho né cic gia tri moi bing cach st dung cice ciu
Iénh thich hop trong than ham. Biy giér bang cach dung ddi con 116 ta ¢d thé
xdy dung ham ho4n vi hai bién kic¢u float nhu sau:

void hoan vi (ftloat *px, float *py) /* vi du dang */

{
floal z;
2 = *px;
*px = *py;
Ypy = z:
}
#include “"stdio.h"
main ()
{

float a = 7.6,b = 13.5;
hoan vi(&a, &b);
printf("\na = $0.2f b = %0.2f",a,b);
}
Két qua thuc hién chwong trinh la:
a=13.50 b=7.60
Ta hdy xem ham hoan_vi lam viéc thé nao? Nhu da biét, chuaong trinh
bit ddu tr cau [&énh diu tién trong ham main. K&t qua Ja bién a nhan gia
wri 7.6 va bién b nhan gia tri 13.5. Tiép d6 12 101 goi ham hoan_vi. May s&
gan gia tri cua cac tham sé thue cho déi tong Ung. Nhu vdy dia chi cta
a dugce pan cho con trd px , dia chi cua b duoc gan cho con trdé py. Sau d6
may 1an lugt xét dén cac cau lénh trong than ham. Cau lénh thir nhit s&
C{’lp phat cho bién cuc bo z mot khoing nhé 4 byte. Theo qui tic Ve su
dung con troé néu trong diém 3 thi 3 cau 1énh tiép theo twong duong vai
cac cdiu lénh:



Nhur vay a sé nhin gid tri cia b va nguoc lai. Tiép do. mdy twd vé ham
main va in ra nhitng dong két qua nhu di chi ra & wén.
3.5. Khi nao str dung déi con tré

Trong s6 cac dbi cua ham. ta ¢6 thé chia ra 1am hai loai. Loai thir nhét
gdm cac ddi ding dé chira cac gia tri da biét, ta goi ching 14 cac ddi vao.
Loai thit hai gdm cic ddi dung dé chia cac két qua méi nhan dwoc, goi la
cdc doi ra.

Vidu can lap mot ham giai phuong trinh bac hai ax® + bx + ¢ = 0. DI v
ham nay thi a, b, ¢ 1a cic ddi vao. con cac nghiém x1, x2 1a cac dbi ra. Ngoai ra
¢6 thé thiét ké dé ham nhan gid trj bing:

Okhia=0
1 khi a khac 0 va delta>=0
-1 khi a khdc 0 va delta< 0

Ta tré lai véi cau hoi khi nao su dung dbi con we? Cau tra 1oi nhu sau:
cie ddi ra phai 1a con tro. Bang sau day chi ra mbi quan hé gita tham s6
thyre va déi tuwong tmg.

Tham s6 thuwe Doi twong g
Gia ui kiéu int Bién kiu int
(float, double) (float, doublc)
Dia chi kidu int Con tro kidu int
(float, double) (Noat, double)

Bdy gior viée x4y dung ham gidi phuong trinh bic hai d3 wo nén dé
dang. Chuong trinh duéi diy s¢ minh hoa cic diéu noi trén.
linclude "stdio.h™
Ilinclude ™math.h"
int ptb2(float a, float b, float ¢, Lloal *x1, floal *x2);
main()
{

int s,ch;

float a,b,c,x1,x2;

prinl [ ("\n Vao a,b,c");

scanf ("¢fEL4(", 8a, &b, &C) ;

s ptb2(a,b,c, §x1, &x2);
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i (s == Q)

print{("\n a = 0 “);
clse i1 (s == -1)

print.f("\n delta < 0 "};
clse

prinLf("\n x1 - $0.2f x2 - %0.2f",x1,x%x2 );

/* llam giai phuong trinh bidc hai */
int plb2(float a, float b, float ¢,
float *x1, (loat *x2)
{

float delta;

1L (a -- 0) rcturn 0;

delta - b*b-4*a*c;

i{ (delta<0) return -1;

*x1 = (-b — sqrt(deltal))/(2*a};

*x2 = (-b + sqrt(delta))/(2*a};

reclurn 1;

§4. CON TRO VA MANG MOT CHIEU

Trong C ¢6 mdi quan hé chit ch@ gitta con tro va mang: cac phan i cua
mang ¢6 thé dwoe xac dinh nhe chi sé hoc thdng qua con tra. Trong muc
nay s¢ trinh bay cde van dé 6 lién quan dén mang va con tro.

4.1. Phép toan lay dia chi cho cac phan tiv cia mang mét chiéu
Gia s ta c6 khai bdo:
double b[20];
Khi dé phép todn:
&b 1)
vi i trong khoang [0,19] cho dia chi etia phan i b[i).

4.2. Tén mang la mét hang dia chi

Nhur da biét véi khai bio:

floaL all0];

mdy s& bd tri cho mang a mudi khoang nha lién Giép (mdi khedang nha 4
byte). Nhur vy néu biét dia chi ctia mat phdn tor nao do ciia mang a thi s& dé
dang suy ra dia chi ctia cac phan tr khac. Mot didu ma ta can noi o day 14
tén mang 1a mét hing dia chi, né chinh la dia chi cta phin wr diu tién cua
mang. Nhu vdy, trong moi ngdr canh:
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a tuong dwong voi &a[0]
a+i twong duong véi &ali]
*(ati) wong duong vai afi]

4.3. Néu con tré pa tré t&i mot phan tiv a[k] nao dé thi:
pati tré toi phén tir thir i sau a[k), e 1a a[k+i)
pa-i tro téi phin tor thir i trude a[k], tirc 14 a[k-i]
*(pa+t) tuong duong véi pali)
Nhu vy sau hat cdu 1énh:
float al30], *p;
p - &;
thi bén cach viét sau ¢6 tac dung nhw nhau:
ali] *(a4i) *(p+i) pli]
Bay i ta dira ra mot vi du minh hoa céc didu néu trén.
Xét mot bai toan don gian: vao tir ban phim s lidu cua cac phin tr cua
mdt mang va tinh tdng cua ching. Dudi diy 1a bdn chuwong trinh giai bai
104n néu trén.
/* Ban 1: vao so lieu cho mang va tinh tong */
#include "stdio.h"
main ()
{
float al4],s:
int ij
for (i=0;i<4; ++i )
{
printf{"\n a(%d] = ",i);
scanf ("$f",&ali]l);
}
s - 0;
for (i=0; i<4; ++1 )
5 += a[il;
printf{("\n tong = %8.2f",s);
}
/* Ban 2: vao so lieu cho mang va tinh tong*/
linclude "stdio.h™
main()
{
float a[4],s;
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}

int 1i;
for (i=0; i<4; ++i )

{

printf ("\n a[%d] - ™, 1i);
scanf (“$£f", ati );

}

s = 0;

for{i=0; i<4; ++1 )
s += ali];
printf(™\n tong = %8.21{",s);

/* Ban 3: vao so licu cho mang va tinh tong */
#include "stdio.h"

main ()

{

)

/* Ban 4: vao s0 lieu cho mang va tinh tong

{loat al4d], s, *pa;

int 1i;

for (i = 0; 1i<4; ++1 )

printf("\n a[%d) = ",1i);
scanf ("$E",&pali] );
}
s = 0;
for{(i=0; i<4; ++1i )
s += pali];
print{{("\n tong = %8.2f",s);

#include "stdio-h"

main{)

{

float al4), s, *pa;
int i;
pa = aj;
for (i=0; i<4; ++i)
{
printf(”\n al%d]| = ",i ):
scanf ("$f", pa+i );

I3

*/
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s 0;
for (i 0; i<4; ++1i )
s t= ¥(pali);
printf{("\n tong - %8.2f",s);
}

4.4. Béi la mang mét chiéu

Néu tham sd thue 13 tén mang a (mdt chicu) kidu int (float double....) thi
ddi pa tuong dng can phai 1a mét con tro kiéu int (float. double....). DS pa
¢6 the khai bao kiéu con tro:

inL *pa;
float *pa;
double *pa;

hodc cling ¢6 thé khai biao nhw mdt mang hinh thire:

int pall;
floaot palls
double pall;

Chu ¥: Hai cich khai bao trén 1a tuong duong.

KKhi ham bit ddu lam viée thi gid ti cua a duge truyén cho pa. Vi a la
hfmg dia chi bicu dién dia chi diu cta mang. nén con trd pa s¢ chia dia chi
phén tir dan tién cua mang. Nhu vy khi mudn truy nhdp dén phin wr ali] @
6 thé dung mot trong hai cach viét sau (trong thin ham):

*(pati) va pali

Gia sur ta cin xay dung mot ham dé tinh tdng cac phan tr cia mdt mang
Kicu double. RS rang khi 2oi toi ham nay can sir dung hai tham sd thue: tén
mang chira diy va do dai ctia diy s6. Do dé. ham cin ¢6 hai doi: mét doi la
con tro kidu double . mot ddi 1a bién kiéu int. Dudi diy 12 bdn cach vidt
khac nhau cho ham nay.

linclude "stdio.h"

/* Cdc nguyén mau cta ham ¥/

double suml (double *a, int n);

double sum2 (double *a,int n);

double sum4 (double al],int n);

double sumS (double af{],int n);

main(}
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double b[4];

bl10] = 465.2;

b1l - 1256.7;

bl2] = 2.35e3;

b[3]1 = 45e-2;

printf ("\n suml = $5.2 sum2 = %5.2",sunml (b, 4),
sum2 (b, 4));

print ({"\n sum3 = $5.2 sum4 - $£5.2%,sum3(b,1),
sumd (b, 1)) ;

printf ("\n sumb
sum6{b,4});

%5.2 sum6 - $5.2",sunS(b, 4},

}
double suml (double *a,int n) /* ban 1 */
{
double 5 = 0;
int 1;
for (1=0; i1<n; ++1)
s += *(a+i);
rcturn s;
}
doublc sum2 (double *a, int n) /* ban 2 */
{
double s = 0;
int: i;
for (i=0; i<n; ++1i)
5 t= alil;
relurn s;
}
double sum3(double all,int n) /* ban 3 */
{
double s = 0;
int. i;
for (i-0; i<n; Hii)
s t= *(all);
return s;
}
double sumi (double a[l,int n) /* ban 4 */
{



doublc s = 0;

int i;

for (i=0; i<n; ++1i)
s += a(i];

return s;

}

4.5. Mang, con tré va xau ky tw
Nhu da biét xau ki tr 1a mot day ky ty dit trong hai diu nhay kép, vidu
“Pham Van Anh"

Khi gap mét xau ki tu ., may s& cap phat mét khoang nhd cho mdt mang
kiéu char du 16n dé chira cac ki tr cua xau va chia thém ki twe \0' ( ki tu nay
duge dung lam dau hiéu két thue mét xau ki tu). Mai ki tu cua xau duoce
chira trong mét phan tur ctia mang.

Diéu mudn néi ¢ day la: ciing gidng nhu tén mang. xau ki tu 1d mot hang
dia chi biéu thj dia chi dau caa mang chira nd. Vi vay néu ta khai bdo st nhu
mdt con trd kidu char:

char *st;
thi phép gan:
st = "Pham Van Anh";

hoan toan ¢6 nghia . Sau khi thuc hién ciu 1énh ndy trong con tro st s¢
c6 dia chi diu ctia mang (kidu char) dang chira xAu ki ty bén phai. Khi do
cac cau lénh:

puts ("Pham Van Anh");

6l
puts (st);

s€ ¢d cuny tac dung 1a cho hién 1én man hinh dong chit:
Pham Van Anh

Mang kiéu char thuong dung dé chira mot day ki tu doc vao bd nhd. Vi
du: dé nap tir ban phim tén ciia mét ngudi ta cin ding mdt mang kiéu char
vai dg dai 25. Céce ciu I¢nh sau cho phép thue hién diéu nay:

char t(25};
printf{("\n Ho ten: ");
gcets(t);

Bay gidr ta xem gita mang kiéu char va con trd kiéu char c6 nhiing gi
giéng nhau va khac nhav. Bé thiy duoe su khac nhau cia ching ta dua ra sy
so sanh sau. Néu cac ciu Iénh:
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char *st, t[25]);
st = "Pham Van Anh";
gets (t);

la cé nghta (43 gial thich ¢ trén), thi cac cau Iénh:

char *st,t|15];
t = “Pham Van Anh"“;
gebs (st);

12 khong hop 1&. Cau Iénh thtr haj sai o chd: t la mot hﬁng dia ¢hi va ta
khong thé gan mdt hing dia chi nay cho mét hing dia chi khic. Cau lénh
thtr ba ding vé nglt phdap nhung nd khong thé thue hién duoc. Thuc vily.
muc dich cua cdu [énh nay [ doc tir ban phim mat day ki tr va luu vao mot
viing nhé duge con tro st tro t6i. Thé nhung ndi dung ciia con 6 st con
chua xéc dinh. Néu st da to té mot vung nhd nao do thi cau {{nh nay hoan
todn co nghia.

Chfmg han, sau khi thuc hién cau 1énh:

st = t;
thi cac cach viée:
qgcts(t); va gets(st);

¢o tac dung nhu nhau.

§5. CON TRO VA MANG NHIEU CHIEU

Viée xur ly mang nhiéu chiéu phirc tap hon so véi mang mot chiéu.
Khéng phai moi qui tic dung véi mang mdt chiéu déu ¢o thé dem ra ap
dung dbi vai mang nhidu chiéu. Dudi diy s& trinh bay ciach su dung
mang nhiéu chiéu.

5.1. LAy dia chi ctia phan tir mang

Phép toan ldy dia chi khone dung duroe dbi véi cac phan tir clia ming
nhi¢u chi¢u. N6i cach khac. trong nhiéu truomg hop cdu 1énh :

Salill}l

la khong hop 1é va edy ra 161, (Ddi véi mang hai chidu nguvén ¢o the
dung phép &afi]|j]).

Nhu viy, chuong trinh sau day véi y dinh vio s licu cho mét ma (rin &
khong lam vi¢e duoc.

#include "stdio.h"

main{)

{



tloat af{2]1[31;
int i, j;
for (i = 0; i<2; ++41)
for (3 = 0; j<3; +17j)
scant ("sf",&a(i][j1);
} \
5.2. Phép cdng dia chi trong mang hai chiéu
Nhur da biét, mang hai chiéu a khai bao trong chuwong trinh trén gém siu
phan tr tng v6i sau dia chi lidn tiép trong bd nhé duac xép theo thir ty sau
(thu tw hang):
Phantr  al0[|0]  a[0][1] a[0]|2] a|11[0] all][1] a[1][2]
dia chi 1 2 3 4 5 6
Ta ciing da biét 1én mang a biéu thj dja chi ddu 1ién cua mang. Nhung
phép eéng dia chi ¢ day phai hiéu nhu sau:
+ C quan niém mang hai chiéu 1a mang (maét chiéu) ctia maneg.
Nhur vy véi khat bdo
floal. af2)[3};
thi a 12 mang ma mdi phfm tir ctia nd 1a mdt diiy 3 $d thue (mot hing cua
bang). Vi vay:
a tré tai diu hang thir nhét (phin tr a{0][0}).

ail 1o 11 dau hang tha hai (phﬁn wra[1][0]).

5.3. Con tré va mang hai chiéu
DE 1an heot duyét trén cac phin t cta mang hai chicu ta van ¢6 thé ding
con tro theo cdch sau:
fioat *pa, a(2]3];
/¥ Cht y !1&nh nay */
pa = (floal*) a;
Khi do:
pa trd tn al 01[0]
pat! tro i a[o0][!]
pat2 o161 a[0}2]
pat3 o tai o[ 1]{0]
patd o i a[l]l]
pa+5  tro td a|1][2]



Chu y: Phép gan
pa = a;
fam cho C ban khoan, vi kiéu dja chi ctia pa va a khic nhau. Trong khi pa
1a con tro float thi a la dia chi kidu float[3]. Khi dich C s& dua ra loi canh bao:
Suspicious pointer conversion in function main
Tuy vdy cau 1énh trén van 1am viée t8t.
Chuong trinh dugi ddy minh hoa cach dung con tré dé vao sd lidu cho
mang 2 chiéu.
ftinclude “stdio.h"
main{)
{
floal al2][3), *pa;
int 1i;
pa = {float*) a;
for (1 = 0; i<6; +41i)
scan{ ("%f", pati);
)
Cé thé cai tién chwong trinh trén bing cach dat phép ép kidu dia chi
ngay trong ham scanf nhu sau (khong cin diing con tro pa):
finclude "stdio.h"”
main{}
{
float al[2]1[31;:
int i;
for (1 = 0; i<6; +41i)
scanf{"%{", (float*)a+i);
}
Trén y tudng nay ta co thé viét chuong trinh vao sé lidu cho ma tran
thue cAp man nhu sau:
#include "stdio.h"
main{)
{
float al5011501;
int m,n,1i,j;
printf("\n Vao m va n: ");
scanf ("%d%d", &m, &n}) ;
for (i=1; i<-m; ++1)

for (j=1; j<=n; ++j)



printi ("\n z(%d] (¥dl= ",1, ]}
scanf ("$f”, (float*)a + i*50 + )~

}
5.4. Str dung bién trung gian
O trén trinh bay cdch diing con tro dé vao sb lidu cho mang nhiéu chiéu.
Mot cach khice don gian hon 13 ding bién trung gian nhu sau:
Doc mot gid tri va chia tam vao mot bidn trung gian. sau do 1a gan bién
ndy cho phan wr mang.
Dudi day 14 chuong trinh vao sb lidéu cho cdec ma trdn a va b, sau d6 tinh
tich cua chiing, Két qua in ra theo thir t:
ma tran a
ma tran b
ma trin tich ¢
Céac ma trdn in ra dudi dang bang.
Jinclude "stdio.h"

main()
{
float al3]1[21,b[2]1(4),c(3](4],x;
int i,73,k;
/¥ vao ma Lran a */
for(i = 0; i < 3; 4+i)
for() —= 0; 3 < 2; 1t3)
{
printf("\n al%d] [%d] = ", 1, );
scanl ("%f", &x);
alil 3] = x;
}
/* vao ma tran b */
for(i=0;i<2;1+¢1)
Cor(j=0; j<4;1+3)
{
printf(”\n b[3d)] (¥d]= ",i,3);
scanl ("&f", &x);

bli) )] = x;



/¥ tinh c=a*b ¥/
{for (i=0;1i<3;1+1)
for (§=0;j<4;++])
{
clillyl = 0;
for( k=0; k<2; ++k )
clil(j] += alillkl*blk](j]:

/* in ma tran a */
printf{("\n MA TRAN A \n"});
for(i=0; 1<3; t+i )
for(j=0; j<2; 4+ )
prinLf ("%8.2f%c™,ali]lil, j=-12"'\n':" ");
/* in ma tran b */
printf ("\n MA TRAN B \n");
for(i=0; 1<2; ++i )
tor(3-0: j<4; tv13 )
print{ ("$8.2€%c",b[i])(J]),j==32"'\n":" T"};
/* in ma tran tich */
printf(“\n MA 1TRAN C = A*B \n");
for(i O;1<3;++1)
tor (]=0; j<4; ++t])

printf("¥8.2f%c”,cli]l[)},]J==32"\n"

)
)

5.5. Tham sé thwe ta tén mang nhiéu chiéu
Gia sir a la mang hai chi¢u:
floatL a[60])[50);
Vin dé dat ra ¢ day 1a: Lam thé nao dé ¢6 thé ding én mang hai chidu a
trong 101 goi ham. Co hai cach:
Cach 1:
+ Diang dbi con tro kiéu float| 50), khai bdo theo mét trong hai miu sau:
float (*pa)[b0];
float palll50];

Chii y: Mau 2 chi dung dé khai bdo ddi, mau | dung dé khai bao con tro
kic¢u Noat] 50].

+ Trong than ham. dé truy nhap dén phén to afi}[j] ta dang:
pali]l []3]



Chu y: Theo cach nay, ham chi dung duge dbi véi cac mang hai chiu
¢ 50 ¢bt (sd hang khdng quan trong).

Cach 2:

+ Dung 2 déi:

float *pa; /* bidu Lhi dia chi ddu cua mang a */
int N; /* bidu thi sb c8t cua mang a */

+ Trong than ham, dé truy nhap dén phin tir a[i}[j] ta dang cong thirc:

*(pa + 1i*N + j)

Chu y: Theo cach 2, mang hai chiéu duoc quy vé mang mot chidu.
Viée xir ly trong thin ham s& phitc tap hon so vai cach thir nhét, nhung vi
khong ¢ dinh bao nhidu ¢t nén c6 thé ding ham cho bat ky mang hai
chiéu ndo.

Cac vi du dudi day s€ minh hoa hai cach néi trén.

Vi du: Chuong trinh dudi day gém ham tinh cac tdng hang cia ma tran
thue cap mxn thiét ké theo cach 1. Ham nay s& dwoc dung trong ham main.

¥include "stdio.h"

void tong h(float a[}[50], int m, int n, int *th);

/* th trd dén ving nhé chta cac téng hang */

main ()

{
float b{30]{501; /* b phai cb6 50 cét */
float h[30); /* chizta cac toéng hang */
float x; int i,j,m,n;
/* Vao sb6 liéu */
printf(”\n Vao m va n: ");
scanf ("%d%d", &m, &n) ;
for (i=1; i<=m; 4+1i)
for(j=1; j<=n; 1+j)})
{
printf ("\n b[%d] [8d]= ",i,]);
scanf {("%(",&x); b{i][]] = x;
}
tong_h(b, m, n, h); /* Tinh céac tdng hang */
/* In céc tdng hang */
for (i=1; i<=m; ++1)
printf{”"\n Tong hang %d = $0.2f",1,h{i]);
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void tong h(fleal al]{b0], int m, int n, int *th)

{
inlL 1, ]3;
for (i=1;i<=m; i)
{
th{i]-0;
for(j=1;9<-n;++7)
th(il 4= al[i)(3j];
)
}

§6. KIEU CON TRO, KIEU DIA CHi

6.1. Kiéu con tré va kiéu dia chi

Con tr6 dung dé luu trir dia chi. Mai kiéu dia chi cin ¢éd kicu con tro
tuong tng. Phép gdn dia chi cho con tré chi dién ra sudn sé khi ki¢u dia chi
pht hop vai ki¢u con tré. Néu khdng phu hgp, trinh bién dich C s¢ phian nan

bang 1&i canh béo:
Suspicious pointer conversion
Vi du theo khat bao:
[foal a[20] (30], *pa, (*pm)[30);
thi:
+ pa la con tro kiéu {loat,
+ pm la con 16 kiéu float|30],
+ 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 €.

6.2. Cac phép toan trén con tro

Co6 bon nhom phép todn lién quan dén con trd va dia chi la: phép gdn.
phép tang giam dia chi, phép truy nhdp bd nhd va phép so sinh. Kilu con

tro va kiéu dia chi ¢é vai trd quan trong trong cdc phép todn not wén.

+ Phép gan: Nhu di né1 & trén, chi nén thue hién phép gan cac con tro
cung ki¢u. Muon gan cic con 1ré khac kiéu phai dung phép ¢p ki¢u nhu vi

du sau:

(V3]
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int x;
char *pc;
pc = (char*) (&x); /* ép kidu */
+ Phép ting gifim dia chi: Ta s& giai thich quy tic tang eiam dia chi
qua cac vi du.
Cac cau lénh
floal x|30), *px;
px — &x|107];
cho biét px 1a con trd float o toi phin tw x[10]. Kiéu dia chi float 1a
kiéu dia chi 4 byte (mdi gia tri float chira trong 4 byte). nén cac phép ting
giam dia chi duge thyc hién trén 4 byte. N6i cach khac:
px + i tro t¢i phéan i x| 10+i]
PX - 11ro 16i phin tir x{10-i]
Mét vi du khac vé phép tang, giam dia chi. Cau lénh: {loat b[40][50];
xac dinh b [d mang gdm céc dong 50 phén tir thure. Do d6 suy ra:
b 1r6 &1 dau dong thir nhat (phin tir b[0][0])
b+1  rod 61 diu dong thir hai (phan t b[1]]0])
b+5  tro 161 ddu dong thir sau (phan tir b{5][0])

+ Phép truy nhiip b nhé: Co nguyén tic 1a con o float truy nhip 16
4 byte, con tré int truy nhap 2 byte, con tro char truy nhdp mdét byte. Ta
minh hoa didu nay qua mat vi du don gian. Gia sir di ¢6 cic khai bao:

float *pf;

inl *pi;

char *pc;

Khi dé:

+ Néu pf tré dén byte thir 10001, thi *pf biéu thi ving nhg 4 byte lién
tiép tlr byte 10001 dén byte 10004.

+ Néu pi ro dén byte 10001 thi *pi bicu thi ving nhd 2 byte gdm cac
byvtc 10001 va 10002,

+ Néu pe tro dén byte 10001 thi *pe biéu thi ving nhé 1 byte 1 byte
10001.

+ Phép so sanh: Cho phép so sanh cdc con tré cung ki¢u, vi du néu pl
va p2 1a 2 con tré float thi:

pl<p2 néu dia chi pt tro t&i thip hon dia chi p2 w6 16i.



pl=p2 néu dia chi p! tro 16 bflrlg dia chi p2 wd tdi.
pl>p2 néu dia chi p1 o toi cao hon dia chi p2 tro6 t6i.

Dudi day 1a doan chirong trinh tinh téng céc sé thie ¢o ding phép so
sanh con 1ro:

float a|l100], *p, *pcuoci, s=0.0;
int n;
pcuoci a+n-1; /* Pia chi cubi diy */
for (p=a; p<=pcuoi; ++p)
s 4 *p;
8.3. Con tro kiéu void
Con tro void dugc khai bao nhu sau:
void *tén con tré;

Pay [a con tro dac biét (con tré khong kiéu), né co thé nhan bét ky dia
chi kidu ndo. Chfmg han cdc cau lénh sau la hop &

void *pa;
float a[20][30];
pa - a;

Chi y: Céac phép tang giam dia chi, truy nhdp bd nhé va so sanh khong
ding trén con trd void.

Cich dung: Con tro void thuong dang lam ddi dé nhan bit ky dia chi
kicu nao tur tham sé thue. Trong thin ham phai dang phép ép ki¢u dé chuyén
sang dang dia chi cdn xir ly. Vi du 2 duéi diy minh hoa di¢u nay.

Vi du: Ding con tré char d& dang tach cac byte ctia mot bién nguyén
nhu sau. Gia str di ¢6 cac 1énh:

unsigned int n = OxABCD; /* 36 nguyé&n hé 16 */
char *pc;
pc = (char*) {&n);
Khi dé:
*pc = OxAB (byte Lhd nhAt cia n)
*(pct+l) = 0xCD (byte thu hai cua n)

§7. MANG CON TRO

Ming con tré 1a su mé rong khdi niém con tro. Mang con (r¢ 12 mdt
mang ma mdi phan tir cua nd ¢6 thé chira duge mét dia chi ndo dé. Ciing
gibng nhur con trd, mang con tré ¢6 nhiéu kidu: mdi phan tr ciia mang con
tro kiéu int s¢ chua duge cde dia chi kiéu int. Tuong tu, ta suy ra y nghia
clia cidc mang con tré ki¢u char. float, double, ...



Mang con tré duge khai bao theo mau:

kiéu *tén mang[N];

trong dé kiéu co thé 1a int, tloat, double, char, .... tén_mang la tén cua
mang, N 12 mét hing sé nguyén xac dinh do ldn clia mang.

Khi gap khai bdo trén mdy s& cip phat N khoang nhd lién tiép cho N
phz“m tr cia mang tén_mang. Vi du, ciu lénh:

double *pa[1001;

khai bao mot mang con tro kiéu double gdm mot trim phan . M3
phin tr pa[i] ¢6 thé dung dé luu trir mét dia chi kiéu double. Ciing nhu ddi
voi cac mang khic | ta ¢6 thé khai dau cho ciac mang con tré ngoai va tinh
theo cdch nhu da trinh bay ¢ chwong 2,

Chu y ring ban than mang con tro khong thé ding dé luu trir s6 lidu.
Tuy nhién mang con 116 cho phép su dung cac mang khac dé luu trir sé
licu mot cach ¢d hiéu qua hon theo cach: chia mang thanh céc ph‘fm vi
ghi nhé dia chi ddu cua mdi phin vao mdt phin tir cua mang con o
(xem vi du 2 dudi day).

Cuing nén lwu ¥ ring trude khi sir dung modt mang con wro cén gan cho
mdi phin tr ciia ndé mat gia tri. Gia tri ndy phai la dia chi cua mat bién hoic
clia mét phan tir mang, Cac phin wr cua mang con tro kiéu char ¢ the duge
khoi déu bing cac xau ky ur.

Bay gid ta dwa ra vai vi du vé viée sir dung mang con tro.

Vidu 1:

Trong thuc té thudng gdp bai todn tim mét abi tuong khi bidt mi sd
cua né. Sau diy 1a mot bai toan don gian loai nay: Mot td ¢6 10 ngudi. mi
cua mdi ngudi chinh la sd thir tw. Ta cin 1ap modt ham dé khi biét ma sb
cua mdt 1 vién thi xae dinh duoe ho va tén cua t vién do. Danh sach cna
t6 duoe bidu thi boi mot mang con tré tinh ki¢u char. Ho 1én cac 1 vién
duoc dua vao theo co ché khoi diu cha mang static. Chuong trinh gom
ham tim_ng va ham main. Ham tim_ng cé tac dung tim kiém va in ho én
cua mdt 18 vien theo mi cna ngudi dé. Ham main sir dung ham tim_ng dé
in ra ho tén cua nhitng nguwdi tng voi ¢dc mi cu thé. Dudi day 1a chuong
trinh cho bai todan ndy.

/* Chuong trinh tim nguoi khi biet ma */

/* Minh hoa cdch khol dau mang con tro static */

finclude <stdio.h>

Finclude <ctype.h>

vold tim ng{int ma);



main ()
{
int i;
tt: printf("\n Can tim nguoi thu: ™};
scanf ("$d4d”,&i);
tim ng(i);
printf{("\n Co ticp tuc khong? - C/K");
if (toupper(getch()) = 'C"}
goto tt;
}
void tim _ng(int ma)
{
static char *ds{] = {
"Ma sai",
“Pham thu Iluong"”,
“Pham thi Lan®,
"Nong thi Thu®,
"Nguyen tien Trong”,
Do thi Be",
"Le kim l,ong",
“Nguyen thanbh Hung",
"Tran van Thong",
"Pham quoc Khanh",
"Yu thi Binh"
}:
printf ("\n\n Ma %d", ma);
print{{(™: %s", {ma<l || wa>10)?ds[0]:ds|ma]l});
}

Vi du 2:

Trong vi du 2 ta xét bai todn tinh khéi lwong van chuyén (tin-km) cho
mét 16 14i xe gdm m ngudi trong mot ngdy . Thong tin nhin duoc tir gidy di
dudng cua mdi lai xe pdm quing dudmg (km) va trong tai (1dn) cho mdi
chuyén di. Néu mét 1ai xe thuc hién ba chuyén di thi sé licu ctia nguoi do
g5111 ba cédp $d, Ch'fmg han :

25 km 4.5 tdn

50 km 5.2 thn

30 km 3.6 t4n

Do s6 chuyén ena mbi 14i xe khae nhau nén dé dai mang s6 licu cta cac 14
xe ndi chung 1a khde nhau. S4 licu cua bai toan duoe 1 chire nhur sau:
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Dung mang k kiéu int d¢ tuu i 6 li€u vé quing dudng va mang t kiéu
Hoat dé luu trir s6 liéu v€ trong 1ai cho toan déi. Nhir vay néu s6 1idu cia cic
lai xe [a (m = 6)

ngudi 1 nguoi 2 nguoi 3 nguoi4 | ngudi S | nguoi b
_}\'m 14n km | tin km [tin | km |tin [ km | tin | km | tAn
25 145 100 | S.0 |40 |45 |80 |62 [45 |55 |35 [42!
50 52 60 |38 35 i35
\_30 3.6 ] | J
thi cac mang Kk va t s¢ ¢4 ndi dung nhur sau:
ko [kt [s2 Ties Therd | kes [ kee [ ko7 [ ka8 [ ko
25 |50 |30 | 100 {40 |60 [80 |4S |35 155
t tH1 [ 2 |3 | t+4 [ S5 | 1+6 | t+7 | 1+8 | 4D
45152 |36 |50 |45 |38 |62 |55 |42 |35

Trong mang k, phin sé liéu cua ngudi thir nhat bat diu tr k[0]. ena
npudi thir hai bit dau tir k[3 J... Tuong tir, ta co céc phén tir t[0].4[3],... trong
mang t. D& luu uir dia chi cua cae phin tir ndy ta diing hai mang con tré pk
va pt. Trong vi du dang x¢ét, nd1 dung cta hai ming ndy nhu sau:

| pk pk+1 pk+2 pk+3 pk+4 pk+5
&Kk[0] | &Kk|3] &Kk(4) | &k[6] | &Kk[7] &Kk(8] |
pt pt+l pt+2 pt+3 pt+4 pt-+5

| &1{0] &1[3} &t{4] &t[6} &t[7] &1 8]

Chuong trinh gdm: ham

vaosl dung dé vao so liéu cho tung lai xc. SO
lidu ciia mdi 1l x¢ bao gom cac cdp sO quing dudmg va trong 1ai . Moi cip

sb ghi trén mot dong. Phan s6 lidu cha mai l4i xe két thiic bang mat ¢ip hai
s0 khéng. Chang han, ddi vai mot lai xe ¢d hai chuyén hang thi s6 liéu duge
nap vao nhu sau:

47
55
0
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Ham vaosl s& doc so li¢u tir bin phim va xay dung cac mang k.t.pk va pt
theo s6 lidu thire t& nhin dugc. Cic mang nay ¢6 thé su dung trong 1t ¢a ¢caic
ham cua chuong trinh vi ching la cac mang ngoai.

Ham rasin dung dé in s6 liéu cia lai xe thir 1. ¢ ddy 1 xem nhu mdt s
nguyén cho trudce trong khoang tir 1 dén m.

I1am klven dung dé tinh khdi luong van chuyén (tAn-km) cua l4j xe thir 1.

Ham main sé dang cic ham trén dé vio s6 liéu va in ra khoéi lugng vin
chuyén cua ting 141 xe trong to .

Pé co dong trong viée md rong hodc thu hep cac mang k.t pk. pt ta
da ding todn W #define d¢ xac dinh kich ¢& cua ching. Duéi diy 1a ban

chuong trinh.,

/* Chueng Lrinh Linh kholi luong van chuyen cua lai xc */

#include "stdio.h"

#define N 1000/* so chuyen di trong 1 ngay khong

qua 1000 */
dcfine L 20 /* so lai xc khong qua 20 */

int. k|[NJ}; /* km */
{loat t[N]: /* tan */
int *pk[L]; /*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 xc la m */

{

int i, * pkk;
float *ptt;

pkk
ptt = pt(0] = t;
for(i=1;i<=m;++1i)

pk[0]) = k;

printf{"\n so lieu cua lai xc %d
doc: scanf ("%d%{", pkk,ptl)};
if (*pkk!= 0)

{
pttit;
pkkii;
gol.o doc;
}

pk(i]l = pkk;

",

141



ptli] - pti;

}
void rasln(int m,int 1)
/¥ so lai xc¢ thuc te la m, can in so licu

cuga nquoi i, 1 <- i <=n */

{
int *pkk;
float *ptt;
if{ L <1 || 1 >m)
{
printf (thongb,i}; return;
}
pkk = pk[ i-1 ];
ptt = ptli-11;
printf("\n\n so lieu lai xe %d\n",i);
while ( pkk < pk[i] )
print{("\n %$4d km %$8.2( tan™,*pkklt, *ptrit);
}

floal klven{int m, inbt 1)
/* so lai xc la m */

/* tinh khoi luong van chuyen cua lai xe i */

int *pkk;
float *ptt, s = 0.0;
if(i<1 ] i1>m)
{
printf (thongb,i});
return 0,07
}
pkk = pk{i-11;
ptt = ptfi-1};
while ( pkk < pk[i])
s += ( *pkkt+t+)*( *plLt++);
return s;
}
mzain ()
{

int m, 1i;
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printf(”\n s0 lai xe "), scanf("sd", &m});

vaosl (m) ;

/* in s0 licu va khoi luong van chuyen cta ca té */
for( L = 1; 1 < =m; 41 )
{

rasln(m, i) ;

printf("\n khoi luong van chuyen=%8.2f km/tan",
klven{m,1}));

§8. CON TRO TO'I HAM

8.1. Cach khai bao con tré ham va mang con tré ham

Ta trinh bay quy tic khai bdo théng qua cdc vi du.

Tac dung cva cau 1énh: float (*f)(float), (*mf]50])(int);

la khai bao:

+ {14 con tré ham kiéu float c6 déi float,

+ mf la mang con 1r6 ham kicu float ¢6 dbi int (mang ¢6 SO phan ).

Tac dung cdu Iénh: double (*g)(int, double). (*mg[30])(double, {loat);

1a khat bdo:

b o 12 con tré ham kicu double ¢é cac doi int va double,

+ mg 1a mang con tré ham kiéu double ¢6 cde déi double va loat (mang
¢6 30 phiin tr).
8.2. Tac dung cua con tré ham

Con tr6 ham dung dé chia dia chi coa him. Mudn vy ta thue hién phép
gan t&n ham cho con tré ham. Dé phép gan ¢6 nghia thi kiéu ham va kiéu
con tré phai tuong thich. Sau phép gan, ta ¢d thé ding t&n con wo ham thay
cho tén ham.

Cic vi du sau minh hoa diéu nay.

Vi duy 1: Vira khai bdo vira gan.

linclude <stdio.h>

double fmax(double x, double y) /* Ham tinh max */

{
return (x>y?x:y);

}

/* Khai bao va gan tén ham che con tro ham Y/



double (*pf) (doublce, double) = fmax;
/* 8 dung con trd ham */
main()
{
print{ ("\nmax= %f", pf(41.5, 78.9)});
}
Vi du 2: Gan sau khi khai bao.
kinclude <stdio.h>
double fmax(double x, double y) /* llam tinh max */
{
return (x>y?x:y);
}
/* Khai bdo con trd ham */
doublce (*pf) (double, double);
main ()
{
/* Gan té&n ham cho con tro ham */
p{ = fmax;
/* S dung con trdé ham */
printf("\nmax= %$f",pf(4.5,78.9)});
}
8.3. Béi con trd ham
C cho phép thiét ké cac ham ma tham sé thuce trong 1o poi toi no lai
14 tén cua mdt ham khac. Khi dé tham sé hinh thie trong tng phai la
mdt con tré ham.
Cach dung con tro ham trong than ham cé thé dién dat nhu sau:
Néu dbi duge khai bdo:
double (*f) (doublc, 1int)
thi trong thian ham ta cé thé ding cdc cdch viét sau dé xdc dinh gia tri
cua ham (do con tro { tré tdi):
f(x,m) (f) (x,m) {*f) (x,m)
¢ day x la bién double, m 13 bién int.
8.4. Cac vi du
Vidu 1:
Chuong trinh dudi day sé:
+ Lap ham tinh tich phin cua {(x) trén doan [a,b] theo phuong phdp hinh
thang bang cich chia [a.b] thanh 1000 khoang ¢4 do dai nhu nhau.
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+ Dumg ham trén dé tinh:
S1 = Tich phan trén [0,P1/2] cua sin(x)
S2 ="Tich phin trén [0.PI/2] cua cos(x)
S3 = Tich phin t:¢n [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 "stdio.h™
ftinclude "math.h"

doublc tp(double {*f) (double), doublec a, double b);
double g(double);

double tp(double (*f) (double), doublec a, double b)

{
inl., i, n=1000;
double s, h-{(b-a)/n;
s= (f(a)+f(b))/2;
for(i=1; i<n; ++i) s += f(ati*h);
return h*s;
}
double g(double x)
{
double s;
s = (exp(x)-2*sin(x*x))/(1+pow(x,4});
return s;
}
main ()
{
prinLf{"\nSl= %$£",Lp(sin,0,M P1/2));
printf ("\n82= $f”,tp(cos,0,M PI/2));
printf(”\nS3= $f",iplexp,0,1.0));
printf ("\nS4= %ft”,tp(g,-1.2,3.5));
}
Vi du 2:

Chuong trinh dudi diy sé:
+ Xay dung hiam sap xép diy n dbi tugng dit trong viing nha do con 1o

buf (kiéu void) tro téi. DO dai cua doi tuong 1a size byte. Tiéu chuan sip xép
cho theo ham ss.



t Dimg ham trén dé sdp xép diy s6 thue theo thir tr ting dan.
/%
Sap xcp Ltong quat:
n doli tuong
chieu dai doi tuong la size
dia chi dau buf
thco tiecu chuan ss la mot ham
*/
ftinclude “stdio.h"
include "malh._h”
#include "mem.h"
finclude "alloc.h™
void sort {void *buf,int size,int n,
int {*ss) (void*,void*));
inL tang{void *u,void *v);

int tang{void *u,void *v)

{
return { *({float*)u) <= *((float*)v}));
1
void sort(void *buf,int sizec,int n,int (*ss) {(void*,void*})

{
void *tq; char *p; int i,j;
p=(char*)buf;
tqg {char*)malloc(size);
for(i 0;i<n=1;1+1i)
for(j-it1;3<n;+147j)

i(f!ss(pli*size,pij*size))

{
memcpy (tg,pti¥size, size);
memepy (pti*size,ptj¥*size, sizc);
nemcpy{ptj*size,tqg,size);
}
}
float x|]={20, 25,10, 5,15};
main ()
{
int j;

sort (x,4,5,Lang);

clrscr{);
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for{(j3=0; j<b; ++j)
print("$10.2{",x(j1);
}

Vi du 3: -

Chuong trinh duéi day minh hoa cich ding mang con tré ham dé lap
bang gid tri cho cic ham: x*x. sin(x). cos(x), exp(x) va sqrt(x). Bién x chay
tir 1.0 dén 10.0 theo bude 0.5.

#include "stdio.h"

finclude "math.h"

double bp(doublc x) /* Ilam tinh x*x */

{
return x*x;
t
main ()
{

int j; double x=1.0;
/* Khai bao mang con tro ham */
typedef double{*ham) (double);
ham f]6};
/* C6 thé khai bdo mang con trd ham nhu sau:
double (*f|6]) (double); */
/* GAn tén ham cho cac phdn tu mang con Lrd ham */
f[(11=bp:
fl[2]=sin;
(13]=cos;
fl4] =cxp;
Fisl=sqrt;
/* Lap bang gia tri */
while (x<=10.0)

{
printf("\n");
for (3=1; j<=5; t+7j)
printf("310.2f", £15] (x}); x+-0.5;
}

}
Vi du 4: Minh hoa cach ding con tré ham dé thue hién cic ham cua
DOS. Dung moét con tré ham tro tdi ham khét ddng lai (Restart) cua DOS
dat tai dia chi phin doan OxII'FIF : 0x0000. Sau d6 dung chinh con trd ham
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ndy dé goi ham Restart cia DOS. Chuong trinh dudi day minh hoa di¢u nay.
Chuong trinh yéu cdu nhdp mat khiu, néu nhdp sai s¢ cho may tinh Khoi
dong lai.

/* Chuong trinh kiém tra mat khiu */

linclude <stdio.h>

linclude <conio.h>

finclude <dos.h>

#include <ctype.h>

char mk{]="ABC";

’

void far {(*f) (void);

main ()
{
char ch; int i;
int dung = 1;
clrscr);
printf ("\n Vao mat khau (3 ky tu): “);
1=0;
whilce (1<3)
{
ch=gectch(};
i.f (toupper (ch) '=mk(i])
{
dung=0; break;
}
1
}
i £{t{dung)
{
printf("\n Sai Mat khau™); getch{(};
f = MK _FP(OxFFFF,0x0000); f();
}
clsce
printf{"\n Dung Mat khau"); getch();
}
§9. PE QUY

9.1. Khai niém chung vé dé quy

C khong nhitng cho phép tir ham nay goi t&i ham khic, ma né con cho
ph¢p tir mét diém trong thian cta mdt ham goi i chinh ham do. Ham nhu
viy goi la ham dé quy.
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Khi ham goi dé& quy dén chinh no thi mdi lan goi, may sC tao ra mot tip
cac bién cuc bd moi hoan toan doe lap vai cac tip bién (cuc bd) di duwe tao
ra trong céc 1an goi trude.

Ta cling chi ¥ ring: ¢6 bao nhicu 1an goi toi ham thi cling ¢6 biy nhiéu
1in thoat ra khoi ham va o mdi lan ra khoi ham thi mdt tip cée bidn cuc b
bi x6a. Su tuong lmg giita cac lan goi i ham va cde lin ra khoi ham dugc
thue hién theo thir tr nguge, nghia la: lin ra diu tién ung voi lan vao cudi
chng va 1n ra khéi ham cubi ciing img véi 1an déu tién goi t6i ham.

Dé minh hoa nhitng diéu néi trén, ta dwa ra mét vi du don gian. Gia st ta
can viét mét chuwong wrinh tinh n giai thira. Khi khong ding phuong phap dé
quy thi ham nay c6 thé viét nhu sau:

long int gtlint n) /* tinh n! voi n>=0 */

{
long int s=1;
int i;
for(i=1; i<=n; ++i})
§ *= ij;
return sy

}
Tanhén 1hz‘iy rang n! ¢ thé tinh theo cong thlrc truy hdi nhu sau:
nl= 1 néun=0
n'=n*n-1)! néun>0
Dya vao ¢ong thic trén ta ¢6 thé xdy dung ham dé tinh n' mét cach d¢
quy nhu sau:
/* llam Linh n! theo de quy */
long gtdq{int n)
{
if (n==0] |n==1)
return 1;
elsc
return {n*gtdq(n-1)};
}
Ta hiy giai thich co ché hoat dong ctia ham gtdq khi né duge goi tir ham
main dudi day:
#include "stdio.h"™
main{)
{
printf("\n 3! = %$1d"”,qtdg{3));

149



Lan goi dAu tién 161 ham gidq duge thue hién tir ham main. Mdy s¢ tao ra
mot tap cac bién tu dong ctia ham gtdq. Tap nay chi gbém dbi n. Ta goi dbi n
duge tao tir 1an thir nhit la n thi nhit. Gia tri cua tham sb thuc (¢ sé 3) duoc
péan cho n thir nhit. Lic nay bién n trong thin ham duoc xem 12 n thir nhét.
Do n thit nhit co 0id tri 3, nén diéu kién trong toan ur if 1a sai. may lua chon
ciu 1¢nh sau elsc. Theo cau lénh ndy may s tinh bicu thire

n * gtdg(n-1)

Pé tinh biéu thirc trén can goi téi chinh ham gtdq. Lin goi thir hai duge
thue hién. Mdy s& tao ra ddi n méi, ta gol no 1a n thir hai. Gid tr cuan-1 ¢
day van hidu 1a n thir nhit. duoc truyén cho n thir hai. Nhu vay . n thir hai ¢o
oid tri 2. Bay gio rong than ham n duoe hidu 3 n thir hai. Diéu kién n==1 |,
n==0 vin chua duoe thoa min nén may lai tinh biéu thire

n * gtdg(n-1)

Cn phai goi toi ham gtdq lan thir ba. May s& tao ra dbi n mdi | ta goi né
la n thir ba. Gia tri n-1. & ddy n hiéu 14 n thir hai duoc truyén cho n thir ba.
Viy n thir ba ¢6 gid tri 1. Trong than ham n dwoc hiéu 1 n thar ba, Diéu kién
n==1 ding va may thuc hién cau Iénh

recturn 1

Bit dau tir diy may s& 1an luot thuc hién ba 1dn ra khoi ham gtdq. Lan ra
thir nhit tmg véi 1dn vao thir ba. Két qua 1a: ddi n thir ba duge giai phong,
ham cho gia tri gtdq(l) = 1, mdy tro vé dé xét biéu thire

n * gtdg(l}

n hiéu 1a n tha hai. nén n=2. Biéu thire trén ¢ gid tri 2*1 = 2. Theo cdu
Iénh return, may s& thuc hién 14n ra khoi thir hai. Két qua la: ddi n th hai
duge giai phong, ham cho gia tri gtdq(2)=2, may trd vé véi bicu thie

n * gtdqg(2)

n hi¢u la n thi nhat, nén n = 3. Biéu thic trén ¢ gid tri 3.2.1 = 6. Ciu
1énh return thue hién 1an ra thir ba. Ta dé y ring lan ra thir ba tmg véi 1in
vio thir nhit. Miy s& giai phong n thir nhit, tré vé him main va cho gid tri
gtdq(3) = 6. Gia tri nay dugce st dung trong cdu [énh printt wong ham main.
Do vay trén man hinh hién ra két qua sau

3t=6

Nhan xét: Qua vi du trén ta thly mot ham dé quy dung nhiéu ving nhd
tén ngan xép va c6 thé din dén tran ngin xép. Vi vay véi mot bai todn ¢o
cach giai 1ap (khong dé quy) thi nén chon cach nay. Song 10n tai nhidu bai
104n chi ¢ thé giai bing dé quy.
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9.2, Cach dung dé quy

Phuong phap dé quy thuong dp dung cho cdc bai toan phy thude tham 56
¢é hai dac diém sau:

+ B3ai toan dé dang giai quyét trong mét sé trudmg hap riéng mg vai cde
gid tri dac biét cila tham s6. Ta goi ddy 1a trudmg hop suy bién.

+ Trong trudng hop ton;: quat, bai todn ¢6 thé quy vc mot bai todn cung
dang nhung gid tri tham s6 thi bi thay dbi. Va sau mét sé hitu han bude bién
ddi dé quy, s& din toi trudng hop suy bién.

Ham dé quy thudng duoe viét theo thuat toan sau:

if {trudng hop suy bién)
{
trinh bay cach giadi bai toan
(gid dinh d3 ¢c6 cach giai)
}
clse /* trudng hop tdng quat */
{
gol dé quy téi ham (dang lap)
véi gid tri khac cha tham s6
}
9.3. Cacvidu
Mue ndy s& trinh bay mot s& vi du nham minh hoa cich xay dung ham
dé¢ quy néu trong 9.2.
Vi du 1: Xét bai toan tim ude sé chung 1én nhit cia hai sé nguyén
duong x vay.
+ Trudng hop suy bién 1a trugng hop x=y. Khi d6
usc(x,y) = X.
+ Trudmg hap chung x khic v ¢6 thé dé quy nhu sau:
use(x,y) = use(x-y,y) néu x>y
usc(X,y) = use(X.y-X) néu X<y
tHam tim ude s6 chung [én nhit ¢6 thé viét nhy saw:

int usc{int x, int vy)

{
if(
retlurn x;
clse i1 (x>y)
return usci{x-vy,y);
clse
return usc(x,y-x):
}



Vi du 2: (Bai toan thap Ha Nai)

C6 mot thap m ti‘mg dang dat tai vi trf (x1, y1), cdn chuyén dén v tri mai
(x2. v2). Khi chuyén cho phép ding vi trf trang gian (x3, y3).

Dé cho 3 ta quy wée nhu sau:

+ S4 tang m 16n hon hoac bang 1.

+ S6 thir ti tAng danh tir § dén m tir dinh xudng ddy.

+ M3i tang duoc biéu thi boi mdt hinh chit nhat ¢6 chiéu cao 1a mot don
vi ky tw man hinh, va chiéu rong 13 mot s6 1¢& don vi ky tu. Ti‘mg dudi rong
hon ting trén.

+ Toa do hiéu 14 toa d6 man hinh & ché dé vin ban.

+ Tam thap 1 tim cua ting cudi. Nhur vay (x1,y1) ta tdm thap ban dau.

Yéu cau xay dumg quy trinh chuyén thap thco nhiéu bude. Mdi bude
chuyén mét tang tir vi tri nay dén vi tri khac. Ngoai ra khong duoc dat ting
[m dé Ién trén tang nho.

Thuit toan chuyén thap c6 thé dién dat nhu sau:

+ Trudng hop suy bién: m=1, khi dé chi cin chuyén ting 1 ur (x1.y1)
dén (x2.y2).

+ Trudng hop tdng quat m>1 co thé giai quyét dé quy nhu sau:

- Chuyén thap m-1 tang tir (x1, y1-1) dén (x3,y3), dung (x2,y2) lam vi
i trung gian.

- Chuyén tang m tir (x1,y1) dén (x2,v2).

- Chuyén thép m-1 tdng tir (x3, y3) dén (x2,y2-1), ding (x1,y1) lam vi
tri trung gian.

Theo thudt t04an nay c6 ldp ham chuyén thap va chuong trinh nhu sau.
Chuong trinh s& in ra quy trinh vén chuyén. Trong chuong 8 s& mé phéng
vige chuyén tfmg trén man hinh mau va chuong trinh s¢ tao nén maot bd
phim ta canh chuyén thap.

/* 'I'nap lla noi */

#include "stdio.h"

#include ™conio.h"

void cthap(int m, int x1,int yl, inlL x2, int y2,

int x3, int y3);

void cthap(int m, int x1,int yl, int x2, int y2,

inL x3, int y3)



if {m<1)

return;
elsc
Ll (m==1)

pcint £ ("\nChuyen tang 1 tu (%d, %d)\
den (%d,3%d)", =x1,yl,x2,y2);
else
{
cthap(m-1,x1,y1l-1,x3,y3,x2,v2);
printf {(*\nChuycn tang %d tu (%d,%d) den (%d, %d)",
m, x1,yl,x2,y2);
cthep(m-1,x3,y3,x2,y2~-1,x1,vyl);

}
}
main ()
{
int m;

printf ("\nSo tang: ");

scanf ("4d", &m) ;

cthap(m, 10, 24,30,24,50,24);
}

Vi du 3: (Cac vong for 1ng nhau va bai toan 16 hop)

Bai toan té chirc m chu trinh 1dng nhau c6 dic trung dé quy. Thuc vay
1ai chu trinh k<m s& goi t6i chu trinh k+1. Tai chu trinh m (trudng hep suy
bién) s& thue hién mot didu gi dé tuy theo yéu ciu cna mdi bai todn. Xét
ham tao mét vong lap.

Ham nay c6 3 d6i la:

+ Sb hiéu vong lap k,

+ Céan dudi cua bién diéu khién d,

+ Can trén cua bién didu khién t.

Ham ¢o thé xay dung theo luge db sau:

void chu trinh{int k, int d, int L)

{
int i; /* Bién diéu khién ¥/
for (i=d; i<=t; +¥¢i)

if (k==m)
{

/* lam diéu gqi dé */
}



clse

{
/* Goi dé quy, chd y d(i} va t (i)
phu thubdc vao 1 */
chu trinh(k#l,d(1),t{i)}:

}
Bay gior xét bai toan Liét ké cic t& hop chdp m cha n sé: 1,2....,n. MoL 1)
hop i, ba, ..., iy can thoa man diéu:

<= <1 <. <y, <=n
Ta s¢ dung mang ngoai cs|20] dé chira té6 hop theo céch:

cs[1] chira phan tir thir phét i,

cs[2] chira phan tir thir hai i»
Khi m=3 bai toan nay dugc giai quyét bing 3 vong for 1éng nhau

nhu sau:

k=1;
for (11=1; il<=n-2; t+il}
{
cslk]= i1;
+tk;
for (1i2=iltl; 12<=n-1; 4+i2)
{
cs[kl= i2;
++k;
for (i3-i211; 1i3<=n; ++i3)
{
cslkl= i3;
/* Do k=3, in cs([1],...,cs[k] */
}
}
}

Trong trudng hop 16 hop chip m. ta phai 5 chirc m chu trinh 16ag ahau.
Mudn vy phai ding ham:
void chu_trinh(int k, int d. int t)
V&t bai toan té hop thi:
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+ Khi k=1, can dudi d=1.
+ Tai vong lap k cin trén bang n-m+k. vi vay ¢6 thé bo dbi t.
+d(1) = i+l1.
Tur phan tich trén dé dang viét duoce ham chu_trinh cho bai todn t6 hop
nhu sau:
#include "stdio.h"
int m,n,cs[20];

void chu trinh(int k, int d)

{
int i; /* Bién @idu khién */
for (i=d; i<= n-mt+k; ++1)
{
cs[kl=i;
1f (k=-=m}
{
/* in mét té hop */
int j;
printf{”\n");
for(j=1;j<=k;++7j}
printf ("33d",cs(jl);
}
else
chu trinh(ktl,it+l);
)
}

Ham chu_trinh s& duge dp dung trong main nhu sau:
/* Liet ke cac to hop */
finclude “conic.h"
main ()
{
clrscr(};
printf(™"\n Vao m va n {m<=n) ");
scanf ("$d%d", &m, &n) ;
chu Lrinh(1,1);
getch () ;
}
Vi dy 4: (M3t bai toan img dung t& hop)
Cho diy n sb thuc, hiy tim bd m s3 ¢6 tich 1én nhit. Mot bd m s6 chinh
14 mdt t hop chdp m cta n sd, vi viy day chinh 13 bai todn duyét cdc 16 hop.

155



Khi nhan duge mot t6 hop ta cin tinh tich cua ching va so sdnh v6i cic gia
i triedge do dé chon tich 16n nhit. Ta dua vao cac bién, mang ngoal sau:

- Mang thue x]20] chira ddy sb thue,

- Mang nguyén ¢s]20] chira cic 6 hop duge duyét.

- Mang nguyén csmax]20] chira td hop can tim (¢o tich 1¢n nhit),

- Bién thue max chira tich 16n nhét.

Ham chu_trinh dugce stra do1 chat: Khi k=m (tire 14 nhin duoc mot
t0 hop) thi tinh tich cua ching va so sanh véi phuong dn cit d¢ tim tich
{on hon.

Phuong an ban ddu chinh 1118 hop gém cac chi sd I,...,m dwoc x4y dung
trong ham main,

Duéi ddy 1 chuong trinh tim bd m phin ur (trong diy n sb) c6 tich
16n nhat.

/* Tim bo m phan tu (trong n so) co tich lon nhat */

#include "stdio.h™

#include "conio.h™

int m,n,c¢s(20],csmax[20]);

float max,x(20];

void chu trinh(int k, int d)

{
int i;
for (i=d; i<=n-m+k; +41)
{
cs(kl=i;
if (k==m)
{
int j;
{float 5=1.0;
for (3=1;j<=k; +13)
s *= x[les[j11;
if (s>max)
{
max=s;
Tor(j=1;)j)<=k;1+j)

csmax[j} = es(jl;
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elsc
chu trinh{ktl,id1l);

1
majn()
{
int j;
clrscr();
printf ("\n Vao m va n (m<=n) "});
scanf ("%d%d", &m, &n) ;
forlj=1;j<=n;++3)
{
printf ("\nx[%d]= ", j);
scanf ("8f",&x[]31);
}
max—=1;
for(j=1; 1<=m;++3)
{
csmax{jl = j;
max *= x[]3];
}
chu _trinh(1,1);
tor(j=1;j<=m; ++3)
{
printf (“\nx[%d]= %f ",csmax[]j],x[csmax{jll);
}
printf ("\nTich= %f ",max);
}

Vi du 5: (Duyét uén cdy va bai toan biéu dién t('Sng)

Bai toan duyét trén cdy cé thé giai theo dé quy nhur sau:

Xudt phat tir mét dinh nao d6 ta thue hi¢n 2 dong tac:

+ Xét dinh nay.
+ Bi dén cac dinh k& né bang phép goi dé quy.

Bing thi tye trén ¢o thé di qua tét ca cac dinh cia mot cdy. Ta minh hoa
didu nay bang viée xét bai toan phén tich sb n nguyén duong thanh dng cic
s6 nguyén duong nhé hon hon n. Dinh xuat phat 1a n. Tir dinh nay ¢6 thé di
dén cac dinh gdm mat cip 2 s ¢o tdng bing n, cac dinh dé 1a

(i,n-1) , voi 1=1....,1/2.
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Tai mdi dinh 2 s lai ¢6 thé di dén cic dinh 3 sé. Mt cach tong quat. tir
dinh k s6

(al....ak-l.ak)

¢6 thé di dén cac dinh (k+1) sé sau:

(al.....ak-14,ak - 1), v6i i=ak-1,....ak/2

Nhin xét: mdi ddy s tai dinh 1a don diéu khong giam.

D¢ dang chimg minh moi téng déu irng véi mot dinh nao do6 thue vy
x¢t 1ong (k+1) so:

n=1+12+ ...+ tk + tk+]

(dAy ti khong giam). R3 rang tdng nay c6 thé suy ra tir dinh g?‘)m k s6:

(t1....tk-1.tk + tk+1)

Nhu vay mdi tong (k+1) s déu cé thé suy ra tir dinh k sb. Do tap cac
ong mot sO 1a diy dd (chi g6m n), nén lan lugt suy ra céc tap k so cling day
di vai moi k>1. D6 1a diéu can ching minh.

Ta ding mang ngoai a100] dé chia bd sb cua dinh. Voi dinh xudt
phat thi:

k=1 va a[l]=n

Vi can dung dén a[k-1], nén dua thém af0] = 1. Ta xdy dung ham
duyét_dinh k véi ndi dung sau:

[. Xét dinh k>1: in cac 8 a[1]....,a[k] duéi dang tdng

afl] +a[2] + ... +afk]

(khong xét dinh vai k=1)

2. Di dén cac dinh (k+1) s6:

(al.....ak-1,1.ak - i) . v&i 1i=ak-1,....ak/2

Ham duyet_dinh trong chuong trinh dudi ddy 1ap theo thuat todn nay.

/* Phan Lich n = tong cac so nho hon n duyél Lrén

cac dinh cta cdy bing thu tuc d¢& quy */

finclude "stdio.h™

#include "conio.h"

int al100};

/* Da bielL a[0],...,a[k] */

void duyet dinh(int k)

{
int x,1i;

/* xet dinh k >1 */
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if (k>1)
for(i=1;i<=k; Fti)
print £("%c¥d",i>1?2'+"':'\n"',a{il);
/* di dén cac dinh (k1) sb */

x=afk];
for{i=a(k-11;i<= x/2;++1i)
{
alkl}=i; a[k+1l]=x-i; duyet dinh(k+1};
}
}
main ()
{
int n;

clrscr();
printf ("\n n="); scanf("%d",&n); al0]=1; all)=n;
duyet_dinh(1}; getch();

BAI TAP CHUPONG 6

Bai 1. Xéac dinh két qua cua cac chwong trinh sau:
/* Chuong trinh 1 */
#include<stdioc.h>
#include<conio.h>
void doi(int *a,int b);

void main ()

{
int x,y;
clrscr{);
doi (&x,y=2);
printf{"%d %d",x,y);
getch{}):

)

void doi (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 (x,y);

printf (%4 %d",x,y);
}
int swap{int x,int y)
{

int tam;

tam=x;

X=YJ

y=tam;
}
/* Chuong trinh 3 ¥/
#include<stdio.h>
tinclude<conio.h>
void doi(int *a);

void main ()

{
int x=0,y=1;
clrscr():
while (x<=y) doi (&x);
printf{"%¥d %d",y,x);
getch();

}

void doi (int *a)

{
int Lam=1;
*a+=tam;
tam++;

}

Viét ham/chuong trinh thue hién céc bai toan dudi day.
Bai 2. Viét chuong trinh nhap hai day sé da duge sip xép tang dan thanh
mét diy cling duoc siip tang dan.
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Bii 3. Tinh gia tri da thirc cip n: f(x) = ax" + ... + 2, + a,

Ham ¢o hai d4i 12 bién nguyén n va mang thue a.

Bai 4. Nhap mot diy s. Tinh gia tri 16n nhit va gid tri nho nhit cua day
s0 do.

Bai 5. Nhap mot day sb. Kiém tra diy sé @6 ¢o déi xitng khong.

Bai 6. Nhap mét diy s6. Sip xép diy sb d6 theo thir tr tang din bing
phuong phap nhi phan.

Bai 6. Nhin ma tran A cdp mxn voi vée to X cap n.

Bai 7. Giat phuong trinh AX =B

bang phuong phip khir Gauss (trong dé A 1a ma trdn vudng c¢dp n. B 14
véc to cip ).

Bai 8. Tim nghich dao ciia mdt ma trin vudng bing phuong phap
Jordance.

Bai 9. Nhip mgt ma trdn vuong. Hiy xoay ma trdn mdt géc 90 dd theo
chiéu kim ddng hd. In ma trdn ban diu va ma tran két qua ra man hinh dudi
dang bang.

Bai 10. Giai phuong trinh tring phuong:  ax® + bx" + ¢ =0

Biai 11. Tim toa d6 giao diém cua hai dudng thing AB va CD khi biét
toa d6 cua céc diém A, B, C, D.

Bai 12. Xy dung cac ham s6 sau diy bang phuong phap dé qui

f(x.n) = x"
s(n) = 2n)!t
p(n) = P+22+. . . +n?

Bai 13. Tim mdt nghiém cia phuong trinh {{x)=0 trén doan [a,b]. Gia
thiét ham f(x) lién tuc trén [a,b] va {(a){(b) < 0.

Bai 14. C6 n ngudi va n vide. Biét néu ngudi i lam viée j thi dat hié¢u qua
a(i][j]. Hay lap phuong an phan céng mdi ngudi mot viée sao cho 1dng hidu
qua 1én nhét (ding dé quy).

Yéu ciu ddi vai cac bai toan trén:

+ Xay dung cdc ham (g véi cac bai todn d¢ ra.

+ Viét thém ham main dé sir dung cdc ham nay.

+ Chay may theo cdc dit liéu tu chon.
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HUONG DAN/BAI GIAI

Bai 1.

Kt qua chuong trinh 1:
4 2

Két qua chuong trinh 2:
1 1

K&t qua chuong trinh 3:
1 2

Bai 2.

/* Ghep hai day tang thanh mot day tang */
#include "stdio.h"

float s[40);

void sapxep(float *a, int m, float *b, Int n)

{
int i,j,k,t:

i=j=k=1;
while{i<-m && 7j<=n)
{
if{alil<b(jl])
{
slkl=alil;
14+
k4-+;
}
elsc
{
sikl=b{jl;
BRE
Kt t;
)
}
Lf(i==m+1)
for{t--j; t<=n; tit)
{
slkl-bltl;
kt;
}
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if(j-=n11l)
for(t=i; t<=m; 4+L)
{
slkj-altl;
ktt;
}
for(t-1; t<k; tit)
printf {"$5.2f",s[t]);
}
void main{)
{
int m,n,i;
tiocat af20], bi20]);
printf ("Kich thuoc day thu nhat: "};
scanf ("%d", &m) ;
for(i=1;i<=m;++1)
{
prinlLf("a[%d]l= ",i);
scanf{ ("%f",&alil);
!
printf ("Kich Lhuoc day thu hai : ");
scanf {("%a*™, &n);
for(i=1;i<=n; Hii)
{
printf (*bl%dl= ",1);
scanf ("$£f",&b1})
}

sapxcp{a,m, b, n):

134i 6.

tinclude<stdio.h>

void sorl{inlL all,int m);

void main ()

{
inl alloo), i, n;
print{("n - "};
scanf ("%d", &n};

for {i=0;i<n;i++)
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{
printf ("\na|%d]: %, 1); scanf("%d",&ali]);
}
sort (a,n);
/*Dua ket qua ra man hinh*/
printf (*\n Mang sau khi sap xep:");
for{i=0;i<n;1++)
{
printf{"%d ",alil);
}
}
/¥Gial thuat sap xep nhi phan*/
void sort(int al],int m)
{
int i,j,top,bottem,middle, t;
for(i=1;i<n; i++}
{
t=afi];
bottom=0;
top=i-1;
while (bottom<=top)
{
middle=(bottom+top)/2;
if(t<a{middle)} top=middle-1;
else bottom=middle+tl;
)
for (j=i-1; j>=bottom;j--)
alj+ll=alil;
a{bottom]=t;

Bai 9.

finclude<stdio.h>

void main ()

{
float a[201[20], b[20] {20], tam;
int i, j, N;
print f ("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{j=0; j<N; j++)

{
printf("\n Phan tu a([%d][%d]=",1,73};
scanf (“%£", &tam);
af{il[j]=tam;

}

printf("\n llien thi ma tran vua nhap vac:\n");
for (i=0; i<N;i++)
{
for(j=0; j<N; j++)
printf ("%.2f “,al1](jl)>
printf("\n");
}
printf("\n Hien Lhi ma tran xoay 90 dolheo
chieu thuan:\n");
for (i=0;i<N;it+)
for (jJ=0;3<N; j41 1)

{
bl[j] (N-i-1]=alil(j);/*dung ma
tran phy b */
)
for{i=0;i<N;i++)
{
for ()=0;j<N;j++)
printf("$.2f ",bli][J]);
printf(“\n");
}
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il CAU TRUC VA HOP

§1. KIEU CAU TRUC
Trude khi xdy dung mot hodc mot sd ciu trie ¢é cling mot kiéu ta cian
phai mé ta ki¢u ctia nd. Diéu ndy ciing twong tu nhu viée phai thiét ké mot
kiéu nha trude khi xay dung nhimng cin nha thuc su ¢ cic dia diém khic
nhau. Khi dinh nghia mét kiéu cdu trc can chi ra: tén cua kiéu cu tric va
cic thanh phin ctia né. Viéce nay duoc thuce hién theo mau sau:
struct tén kiéu clu truc
{ N
Khai bdo cac thanh phdn cua né
b
trong d6: struct la tir khéa, tén_kidu_cdu trac 1a mot tén bit ky do ngudi
lap trinh tu dét theo cac quy tic néu trong Chuong 1.
Thanh phin cua cdu triic ¢6 thé 1a: bién, mang, nhém bit, hop hodic mot
¢iu tric khac ma kiéu cua né da dinh nghia tir trude.
Vi du 1: Doan chuong trinh
struct ngay |{
int ngay thu;
char ten thang[10];
int nam;

|
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moé ta mot kidu cdu tric ¢o tén 13 ngay pdm ba thanh phin: bién nguyén
neay thu, mang ten_thang va bién nam.
Vi du 2: doan chuong trinh
struct nhan_cong
{
char ten [15];
char dia chli [20];
double bac luong;
struct ngay ngay_ sinh;
struct ngay ngay_ vao_ CO_quan;
);
thiét ké mot kidu cdu tric ¢6 1én 14 nhan_cong gdm nam thanh phin. 11ai
thanh phin dau 1a cac mang ten va dia_chi (kiéu char). Thanh phan thir ba 1a
mot bién kidu double (bién bac_luong). Hai thanh phfm con lai 14 cde céu trie
ngay_sinh va ngay vao_co_quan, ¢4 hai cdu tric ndy xdy dung theo kidu ¢iu
truc ngay dinh nghia trong vi du 1.
Chi yv: Co thé ding toan tr typedef dé dinh nghia cic kiéu céu tric
ngay vi nhan_cong ¢ trén nhur sau:
tLypedaef slruct
{
int ngay thu;
char ten_thang(10]);
int nam;
} ngay;
t.ypede! stiruct
{
char ten |15]; char dia_ chi [20};
double bac_luong;
ngay ngay sinh;
ngay ngay vao Cco quan;

} nhan_congy

§2. KHAI BAO BIEN CAU TRUC

Viée tam nay nhim xay dung nhimng ciu tric thuce sw theo céce kicu da
thiét ké & cdc phin trén. V& mat ngir phap didu nay hoan toan gidng nhu
viée khai bao cae bidn va cac mang. Khi khai bio mot bién cin chi ra
kicu va tén cua no. Vi du khai bdo:
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float x , y:
cho ta hai bién kiéu float véi céc tén 1a x va y. Ta cling s& lam y hét nhur
vy khi khai bdo bién cdu triic. Gia sir ta di ¢6 céc kidu cdu troc ngay va
nhan_cong nhu trong myc 1. Khi dé ta co thé xét cac vi du sau.
Vi du 1: Khai bao
struct ngay ngay di, ngay den;
s& cho ta hai bién cau tric voi tén 1a ngay di va ngay den. Ca hai déu
duge xdy dung theo kiéu ngay (xem vi du 1.1).
Vi du 2: Khai bao
struct nhan_cong nguoi a,nguoi_b;
s& cho ta hai cdu triic voi tén 13 nguoi_a va nguoi_b. Ca hai hai déu dwoc
xdy dung theo kidu nhan_cong (xem vi du 1.2).
Mét cach tong quat, viée khai bdo cdu triic duoe thyre hién theo mau:
strucL tén_kiéu cdu tric  danh s&ch tén clu tric;
Sau day 1a mét vai diéu can lwu y .
Nhin xét 1. Cac bién cdu triac duge khai bao theo mau trén sé duge
cip phat bd nhd mdt cach ddy du cho tét ca cac thanh phin cua né.
Nhin xét 2. Viée khai bio ¢c6 thé thye hién ddng thai véi vice dinh
nghta kiéu cdu tric. Mubn vay chi can dat danh sich tén bién cdu tric can
khai bao vao sau ddu } cudi cling trong mau 1.1,
N&i cach khac: D& vira thiét ké kiéu vira khai bdo cac bién cdu tric ta st
dung maiu sau:
struct tén_ kidu_cau_trac
{
cac Lhanh phdn cba cdu truac
} danh sach té&n bién chu tric;
Vi du 3: Cac cdu tric ngay_di va ngay_den trong vi du 1 ¢6 thé dugc
xay dung theo cach:
slruct ngay
{
int ngay thu;
char ten thang [101];
int nam;
} ngay di, ngay den;
Vi du 4: Céc ciu tric nguoi_a, nguoi b trong vi du 2 ¢6 thé xay dung
thco mau sau:
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sLruct 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;

Nhian xét 3. Khi vira dinh nghta kiéu (cdu tric) vira khai bio chu truc
nhu trong cdc vi dy 2.3 va 2.4, ta c¢6 thé khong cin dén 18n kiéu cdu truc |
No6i cach khac cde cdu triac ¢6 thé duoc khai bao theo mau sau.

struct

{
cac thanh phdn cua clu true
} danh sach tén clu truc;

Vi dg 5: Céac ciu tric ngay_di va ngay den trong vi du 3 duoc khai bao
theo cach:

struct

{
int ngay thu;
char ten thang(10];
in nam;

} ngay di, ngay den;

Néu dung typedet dé dinh nghfa kidu cu trac, thi khi khai bdo ta chi cdn
dung tén kiéu (bo tir khéa struct). Vi du néu kidu cdu tric ngay duoc dinh
nghia nhu trong muc 1, thi cac cdu 1ric ngay_di va ngay _den trong vi du 1
6 thé khai bao nhv 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 tir mang va
(én mang trong cac cau I¢nh. Ta ciing di biét cac thanh phin co bin cia mot
cdu tric 1a bién va mang, nén mot 1& tu nhién va cling 1a mot quy tic cin ghi
nhd 1a viée xir ly mot cAu tric bao 210 cling phai duoc thie hién thong qua
cdc thanh phan co ban cia né.

Pé truy nhap téi mot thanh phin co ban ( bién hodc mdng ) ciia mdt ciu
tric ta sir dung mot trong cach viét sau:
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tén_cau trdc.tén thanh phin
Lén clu _truc.tén clu triGc.tén thanh phin

tén_cdu tric.tén_cdu trdc.tén clu tric.tén thanh phdn

Cach viét thir nhit duoc sir dung khi bién hodc mang 1a thanh phin trie
tiép cua mot cau tric. Vi du bién ngay_thu, bién nam va mang ten_thang la
cac thanh phan trye tidp ctia cdu tric ngay_di. Mang ten, mang dia_chi va
bién bac_luong la cac thanh phan truc tiép cua cAu trac nguoi_b. Cac cich
viét con lai duge str dung khl bién hodc mang 12 thanh phan truc m.p cla
mdt cdu tric ma ban thin cdu trie nay lai 1a thanh phin cia mét chu tric
1ém hom.

Vi du 1: Ta xét vai phép todn trén cace thanh phan cia cu tric nguoi_a
va nguoi_b.

Cau lénh

printf ( "$s"™, nquoi a.ten });

s€ dua tén ctia nguoi_a 1én man hinh

Khi thiee hién ciu [¢nh

5 = ngquoi_a.bac luong + nguoi b.bac luong:

thi & bién s s¢ nhan duoc tong bac lrong ciia nguoi_a va nguoi_b.

Ciu lénh

printf("%d", nguoi_a.ngay sinh.nam);

s€ cho 1&n man hinh nim sinh cua nguoi_a.

Cau 1¢nh

printf ("%d”,nguol b.ngay vao co_quan.nam};

$¢ cho [én man hinh nim vio co quan cua nguoi_b.

Cha ¥ 1: €6 thé sir dung phép toan ldy dia chi dbi véi thanh phin
cdu tric dé nhap sd 1icu true tiép vao thanh phfm chu wrac.

Vi du ¢ thé viét:

scanf ("%d", &nguoi_b.ngay vaoc co quan.nam) ;

Nhung déi vdi cdc thanh phan khéng nguyén, vige lam trén c6 thé dan
dén treo may. Vi viy trude tién nén nhap sb Jicu vio mot bién trung gian,

sau do mai gdn cho thanh phan chu tric. Cach lam nhu sau:
int, x;
scanft ("%d"™, &x);
nguoi b.ngay vao_co_guan.nam = X;

Cha y 2: D¢ tranh dai dong khi lam viée vaéi cae thanh phan ciu trac ta

170



6 thé dung 1énh #define. Vi du ciu 1énh scanf trong chd ¥ trén ¢6 viét theo
cich sau:
tdefine p nquoi _b.ngay vao co quan
scanl ("%dY, &p.nam) ;
Dé két thiic muc ndy, 1a dua ra mot vi du don gian vé t chire théng tin
can bd. Gia str dir liéu cua mdi can bod g&n:
+ Ngay thang nam sinh,
+ Ngay thang ndm vao co quan.
+ Bac lvong,.
yéu cau viét mot chuong trinh dé:
+ Xay dung cAu tric cho can bo.
+ Vao s6 liéu cia mot can bd.
+ Pua sb liéu d6 ra may in.
Dudi day 12 mdt chuong trinh va két qua thue hién cua no.
/* Chuong Lrinh minh hoa:
+ Cach xay dung cau truc

+ Cach vao ra cho cac tLhanh phan cua cau truc */
finclude "stdio.h"™
typedel slLruct
{
int ng;
char t[101;
int nam;
}date;
Lypede! struct
{
date dates;
datc datceccqg;
floal. luong;
}person;
main(}
{
pcrson p;
printf ("\nNgay sinh: ngay thang nam ");
/ * Nhap 25 hai 1945 */
scanft ("$d%std", &p-dates.ng,p.dates.t, ¢p.dates. nam) ;
printf("\nNgay vao c¢o quan: ngay thang nam ™);
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/* Nhap 30 tu 1970*/
scanf ("%d%$s%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 %d4",
p.dates.ng,p.dates.t,p.dates.nam) ;
fprintf{stdprn, *\n $2d %3s %d",
p.datecqg.ng,p.datecq.t,p.datecqg.nam) ;
tprintf (stdprn, "\nluong =%7.2f",p. luong);
}
Két qua thue hién chuong trinh
25 hai 1945
30 tu 1970

luong = 550.00

§4. THANH PHAN KIEU FIELD (NHOM BIT)

Cac thanh phin nguyén (unsigned hoac signed) vdi mién gia tr1 nho
(nhu tidi bién thién tixr 1 dén 100) ¢ thé khai bao kiéu nhom bit theo
mau sau:

struct date

{

int

-y

int

int

c o0 o e
N O @

int

~

}ox;
Khi do sizeof(struct date) = 3 (3 byte).
Khi dung kiéu field can luu y cdc diém sau:
1. Kiéu cua ficld phai 14 int (unsigned hodc signed).
2. D& dai ctia méi ficld khong qua 16 bit.
3. Khi mudn bo qua mot sb bit thi ta bo tréng tén trudng,
Vidu: Khi viét
int:8;
intix;

tire 12 bo qua 8 bit thép, x chiém 8 bit cao ctia mdt word.
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4, Khong cho phép ldy dia chi thanh phén kiéu field.
5. Khéng thé xay dyung cic mang kiéu ficld.
6. Khong thé tra vé tir ham bing mot thanh phin kiéu field.
Chang han khong cho phép viét:
return x.d;
ma phai diing thi thuat sau:
int t = x.d;
return Lt;
Ung dung ciia nhém bit: Nhom bit thuong duoc g dung dé:
+ Tiét kiém bd nha.
+ Dung trong union dé lziy ra cac bit ctia mot .
Vi du:
union
{
struct
{
unsigned al;
unsigned a2;
} s
struct
{
unsigned nl:1;
unsigned:15;
unsigned n2:1;
unsigned:7;
unsigned n3:8;
1 £
}ou;
Khi do:
w.{n! la bit 0 cua u.s.al
u.f.n2 la bit 0 cua u.s.a2

u.f.n3 la byle cao cia u.s.a2

§5. MANG CAU TRUC
Nhu da biét & cac muc trén: khi str dung mot kiéu gid tri (kiéu int ching
han) ta ¢d thé khai bao céc bién va cac mang kiéu int. Vi du khai béo:



int a,b,cll0];
cho ta hai bién nguvén a,b vi mang nguyén c.
Hoan toan tuong tu nhir viy: C6 thé sir dung mot kidu cdu trac da mé
dé khai bao cac cdu triic va cde mang chu tric.
Vidu 1: Gia str kiéu cdu tric nhan_cong d dinh nghian trong §2, khi
do khat bao:
struct nhan cong ngquoi a,nguoi b,Lo 1[10],te 2{20};
s¢ cho:
+ hai bién cu tric nguoi_a va nguoi_b.
+ hai mang cau tric to_1 vato_ 2.
Mang to_1 ¢6 10 phan tr va méing to_2¢6 20 phin ta. Mdi phin tur cua
ching la mét ciu trac kiéu nhan_cong.
Vi du 2: Doan chwong trinh sau s tinh 10ng luong cua 10 ngudi ¢ to_1.
double s -0;
for(i=0; i<10; ++1i)
s += to 1[i].bac luong;

§6. KHO'l GAN CHO CAU TRUC

Co thé khot didu cho cdu trae ngoai. cdu e tinh, mang cdu tric ngoai
v mang cdu trie tinh bang cach viét vao sau khai bao ctia ching mét danh
sach céc gid tri cho cac thanh phan.

Vi du 1: Doan chuong trinh

struct date

{

intt day; int month;
int ycar;

int. ycarday;

char * month name;
}:

struct
xac dinh mot cdu tric ( theo kidu date ) ¢6 tén 1a dd va khoi dau cho cac
thanh phan cta nd. Nhur vay: ndi dung cua dd.day la 4, cla dd.month 1a 7.
cua dd.ycar 1a 1990, cua dd.ycarday ld 120 va cta dd.month name la

date dd = { 4,77,1990,120," Dcccmber™ };

"December”.
Chu y néu month name dugce khai bio ki¢u mang ky tu nhu
char month_name[QO];

thi cdc khoi dau trén vin dang.
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Vi du 2: Doan chuong trinh
struct. month
{
int numboer;
char * name;
} year(12] = |{
{ 1,"januvary" 1},
{ 2,"fcbruary™ 1},
{ 12, "decembcer”™ }
};

xédc dinh va khai ddu mot mang cu tric ¢6 tén 1a year bao gém 12 phin
tr. Vi mdi phin tr cva mang lai [d mét cdu wie (kiéu month) nén dé khoi
diu cho mang year, mét cach hop v hon ¢a 1a st dung 12 bo khai diu cho
12 ciu tric tuong img. Ching han:

{ 1,"January” }

12 b6 khoi dau cho phan tir thir nhit ctia mang year.

Ciing nhir ddi véi cac mang khace. khi khoi ddu mot mang ciu trae ngoai
(hodc tinh) ta khéng cin chi ra kich ¢ ctia n6. Liic do kich ¢& cua cac mang
duge khoi dau sé duoe xde dinh mot cach chinh xde (khi dich chuong trinh)
théng qua 36 cac bd khoi dau. Nhw vay, doan chuong trinh trong vi du 2 ¢6
thé viét mot cach khac nhu saw:

struct month

{
int number;
char * namc;
b oyearll = {
{ 1,"january” },
{ 2,"february”™ }°'
{ 12,"december™ }
}i

Dé xac dinh sb phan tir cia year ta ¢6 thé ding toin tir sizeof theo
cach sau:

int n = sizeof (year)/sizeof{strucl month);

Nhién xét cudi cung ¢ mue nay la: nhimg gi da néi vé viée khoi dau mot
mang thong thudng vin con dang déi véi mang cau teie. do 14



+ Chi cho phép khoi ddu cac cdu tric va mang cdu tric ngodi (tinh).
Chiing s& nhan gia tri 0 néu khong dwoce khoi dau.

+ Néu kich thude ena mang céu triie ¢én khai dau da duoc khai bio fan
thi 6 bd khai dau (m) cin khong vurot qiia n. M3i bd khéi diu cho gia tri
cua mét phan wr mang ciu teve. Khi m < n thi chi ¢6 m phin tr ddu cia
mang duoc khaoi diu, (n-m) phin tr con lai nhan gia i 0.

+ Viée khoi dau duoe thyre hidn mot 1an khi dich chuong trinh.

Vi du khi dich doan chuong trinh

struct

{
float a;
int b;
char * ¢;
}

d[10]={

{ 7-1,5,"alpha" 1},
{ -10.6,8, "beta"}
};

chi hai phan tir ddu ctia mang cdu tric d dwoc khéi dau. Trong vi dy ndy

n=10vam=2.

§7. PHEP GAN CAU TRUC
Co thé thue hién phép gan trén cac bién va phan tir mang céu tric
cung ki¢u nhu sau:
1. Gan hai bién (chu tric) cho nhau.
2. Gan bién cho phén 1y mang (cdu tric)
3. Gan phin tv mang cho bién.
4. Gén hai phan tir mang cho nhau.
M&i phép gan noi trén tuong duong vai mét diy phép gan cic thanh
phin twromg tmg.
Doan chuong trinh satt minh hoa cdch dung phép gén chu tric dé sip
xép n thi sinh theo thir tr giam ctia tdng diém.
struct thi sinh
{
char ht[25]); /* ho Lén */
float td; /* téng diém */
} tg,ts(1000];
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int i,3,n;
for(i=1;i<=n-1;++1i)
Tor(j=i1l;j<=n;++j}

if(ts[i].td<ts[j]-td)
{
tg-tslil;
ts{i] Lusl[3l:
ts[jl=tg;

§8. CON TRO CAU TRUC VA PIA CHi CAU TRUC

8.1. Con tro va dia chi
Xét cdc kiéu cdu triic ngay va nhan_cong:
struct ngay {
int ngay thu;
char ten thang[10];
int nam;
)
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 cau triic kiéu nhan_cong c6 thé duoc khai bio cling voi
bién va mang (cau tric) nhu sau:
struct nhan cong *p,*pl, *p2,ncl,nc2,ds[100];
Trong khai bao trén thi:
+p, pl vap2 1a con tro chu tric
+nel va ne? 1a bién cdu tric
+ ds 1a mang ciu tric
Con 116 ciu triic ding dé luu triy dia chi ctia bién cAu tric va méng cau
tric, vi vay cac phép gan sau ddy 1a hop 1¢:

pl=&ncl; /* Gui dia chi ncl vao pl */



p2:-&ds(2); /* Gui dia 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 mét trong
hai cach saw:
Cach 1:
Tén con tro->Lén thanh phin
Cach 2:
(*én _con Lro) .tén thanh phdn
Chang han, sau khi thue hién cic phép gan dia chi trong 8.1 thi cdc cach
Vit sau 1a twong 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 tré
Gia thiét di ¢6 cac Iénh:
pl=&ncl; /* Gui dia chi ncl vao pl */
p2 -§ds(2]; /* GUi dia chi ds|2] vao p2 */
khi d¢ trong cic phép gan ciu tric:
+ C6 thé dung *pl thay cho ncl
+ Co thé dung *p2 thay cho ds[2]
Nhur vy cach viét:
ds|4] ncl; ds|?] - nc?;
trong duong vél
ds(4] -*pl; Yp?2 nc2;
8.4. Phép cong dia chi
Sau cie phép gan:
p-ds;
p2=&ds|[2]:
thi p tro t6i ds]0] va p2 té t6i ds[2]. Ta ¢6 thé ding cic phép cong, trir
dia chi dé 1am cho p va p2 tro 161 cac thanh phin bt ky nao khac. Vi du san
cac cau Iénh
p-pi1l0;
p2-p2-2;
thi p tro 31 ds[ 10| con p2 tro 161 ds|0].
8.5. Con tro va mang
Gia st con tro p teo 161 ddu mang ds. khi d6 hai didu sau 1a ddng ghi nhé.
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+ C6 thé truy nhap téi cac thanh phéin bing 3 cach sau:
ds[i].thanh phdn
pli].thanh phin
(p1i)->thanh_phan

Vi du ba cach viét dudi day ¢6 y nghia nhu nhau:
ds[i].ngay sinh.pam
p{i}.ngay sinh.nam
(p+i)->ngay sinh.nam

+ Khi sir dung ca céu tric (ching han trong phép gan ciu trie) thi cic

cach viét sau la tvong duong:
ds[i] pli) *(pii)

§9. HAM TREN CAC CAU TRUC

9.1. Bbi ciia ham c6 thé 1a

+ Bién cau tric. Khi d6 tham sb thue tuomg Gng 1& mdt gid tri cdu trac.,

+ Con w6 cdu truc. Khi dé tham sd thue tuong mg 13 dia chi cua bién
céu tric.

+ Mang c4u tric hinh thie hodc con tro cdu trae. Khi d6 tham sé thue
tuong (g la tén mang ciu tric.
9.2. Ham c6 thé tra vé gia tri

+ Gia trj ciu troc.

+ Con tro cau tric.

9.3. Cac vidu
Vi dn 1. Xét kiéu cdu tric person gdm 3 thanh phin:
+ ht (ho tén) kiéu mang char
+ ns (nam sinh) kiéu struct date
+ bl (bic luong) kiéu float
Ta dua vao 6 ham thao tic trén kiéu person.
+ Ham ptim:
person *ptim(char *ht,person h[],int n);
¢d tac dung tim trong danh sach n nhan vién luu trong mang h, nguoi ¢6
tén cho trong ht. am tra vé con trd trd téi ngudi tim duge hodc tra v
NULL néu khéng tim théy.
+ Ham tim:

person tim{char *h{,pcrson h(]),int n);
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cling ¢6 tic dung tim kiém nhu ham trén, nhung né tra vé mot cdu tric
chita thong tin nguoi tim dwoe. Cac thdng tin nay s& bang khang néu khéng
tim thiy.

+ Ham hv:

void hv( person *pl, person *p2);
diing d¢ hodn vi hai ciu tric.

+ Ham sapxep:

void sapxep( person *p,int n);

¢6 tac dung sip xép n phin tr cdu tric chira trong p theo thir tir tang cia
ndm sinh. Trong ham sapxep ¢6 dung téi ham hv,

+ Ham vao:

void vao( person *p);
ding d¢ nhdp dir liéu cho mot ddi tugng kiéu person. Mdt chii ¥ quan
trong 1: Néu trong ham vao ta diing c4u lénh
scanf ("%£f%*c", &h.bl};
dé nhip tryc 1iép vio thanh phan h.bl thi bi treo may.
+ 11am in:
void in( person p};

diing dé in mot cdu tric.

Cach thire 1am viée cua chuong trinh nhu sau: Pau tién 1a ph{‘m nhap sb
fidu, rdi dén sip xép, sau do s in danh sach nhén vién da sip xép. Cudi
cing dén cde muc tim kiém theo ham ptim va ham tim. Dudi day 1a chuong
trinh ngudn.

finclude “"stdio.h"

kinclude "conio.h"

#include “string.h"

struct date

{
int ngay, thang,nam;
}:
typedef struct
{

char hL[25];
slruct date ns;
floal bl;

} person;

person *ptim({char *ht,person h[],int n):
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person Ltim(char *ht,person h(],inL n);
void hv{ pecrson *pl, person *p2);
void sapxep( person *p,int n);
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=1;i<=n;+t+1i)
i{ (strcmp(hi,h[i].ht)=-0)
return(h[i]);
return(ps);
}
person *ptim{char *ht,person h|],int n)
{
int i;
for(i=1;i<=n; t+i)
it (strcmp(ht,h[i}.ht)-=0)
return(&hii]);
rcturn (NULL) ;

void hv( person *pl, person *p2)

{
pcerson h;
h=*pl;
*pl:*pz ;
*p2=h;
}
void vao( person *p)
{

paerson h;

float bl;

printf (*\nllo ten ");

gets(h.ht);

printf ("\nNgay thang nam sinh: "};

scanf ("3d%d%ds%*c”, &h.ns.ngay, &h.ns. thang, §h.ns.nam) ;
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void

void

main (

printf{ ("\nBac luong: “);
scanf ("$fs*c”,&bl); h.bl=bl;
*p=-h;

in( person p)

printf ("\nllo ten $s Sinh ngay %d thang %d nam %d \

Bac luong %.11", p.ht,p.ns.ngay,p-ns.thanag,
p.ns.nam,p-bl);

sapxep{ person *p,int n)

int 1,3;
for(i=1;i<=n-1;++1)
for(j=itl;j<=n;++7j)

if(plil.ns.nam>p{j)].ns.nam) hv{spfi}],&ap{ijl};

person *p,ds[100];

int n,i,j3;
char ht[40];
/* vao so lieu */

clrscr();

printf ("\nSo nquoi n = ");

scanf ("$d%*c", &n) ;
for{i=1;i<=n;++1})
vao (&ds{i]);
/* sap xep theco ehieu tang cua ns{nam sinh) */
sapxep (ds,n);
/* in danh sach sau khi sap xep */
for(i=1;i<=n;++i)
in(dstil);
/* Lim kiem theo ho ten (dung ham ptim) */

whilce (1)

{
printt ("\nHo ten nguoi can tim (bam cnter de
ket thuc) ");
gets(ht);
if (ht[0])==0}

break;



if{ {p=ptim(ht,ds,n)) -=NULL)
prinLl ("\n Khong tim thay™);
elsc in(*p);
}
/* tim kiem theo ho ten (dung ham Lim) */
while (1)
{
printf ("\nllo ten nquoi can tim \
{bam cnter de ket thucg) "),
gets(ht);
L (hE[0]==0)
break;
if( tim(ht,ds,n) . ht{0]- -0)
print{("\n Khong tim thay™);
clse
in{tim(ht,ds,n)});
}
} /* Ket thuc */
Vidu 2:
Xét kiéu ciu trac sophuc (sé phuc) gbm 2 thanh phin:
1 bién x kitu float biéu thi phin thuc
+ bién y kiéu float bidu thi phin ao
Ta dua vio hai ham thao tac trén kiéu sophuc.
+ 1lam sophuc
sophuc cong(scphuc u, sophuc v);
diing dé cong cac gia tri phirc u, v. Gid iri ciia ham la chu trie chira tdng
u+v.
+ Ham insp
void insp(sophuc u);
diing dé in cdu trac v, Mt diém déng luu y & day la: Co thé dung ham
nay dé in true tiép tong cta hai gia tri phite cho boi ham tong.
tinclude "stdio.h"
#include "conio.h"
typecdef struct
{
float x,y;
} sophuc;



sophuc cong (sophuc u, sophuc v} ;
void insp(sophuc u);
sophuc cong{sophuc u, sophuc v)
{
sophuc w;
w.X u-Xtv_x;
W.y=u.ytv.y;
relurn w;
}
void insp(sophuc u)
{
printf (" (20.2£f,%0.2E)",u.x,u.y);
}
main()
{
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 ("\nLong = ");
insp(cong(u,v));

getch(};

§10. CAP PHAT BO NHO BDONG

Gia str ta can quan 1y cac vién nghién ciru. M3i vién ¢6 nhiéu phéng va
mdi phong ¢ nhiéu nhin vién. Khi thiét k& chuong trinh ching ta chua biét
¢6 bao nhidu vién, chua biét mdi vién ¢6 bao nhiéu phong va cling chua biét
mdi phong ¢6 bao nhiéu nhan vién. Néu sir dung mang (cdp phit bd nha
tinh). thi ta phai sir dung s& vién 16 ta. M&i vicn phal xem nhu ¢6 cung mot
s6 phong va mbi phong phai xem nhu ¢ sé nhin vién bang nhau. Nhu viy
s& ¢6 rit nhidu vung nhé duge cip phat ma khong bao ity dong dén.
Chuong trinh dudi day minh hoa phuong phdp cip phat bd nhé dong. S6
vién s& ding bang sé vién cin quan [y. M3i vién s¢ duogc cip phat mét ving
nhd vira di dé chita s phong thure su cia né, va mdi phong ciing ¢6 mot
ving nho img vai s6 nhan vién hién ¢ ctia no.
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Nhan vién dwgec mé ta bang ciu teic person c¢6 2 thanh phin la ht
(ho tén). va ns (nam sinh). Phong dugc mé ta bai cAu tric ppp ¢6 3 thinh
phin la tenphong (tén phong). sonhanvien (sb nhan vién trong phong) va
nhanvien (con trd kiéu person tré téi viing nhé chia théng tin cac nhén vién
wrong phong). Vién duge md ta bing ciu tiuc vvv gdm 3 thanh phin la
tenvien (tén vién), sophong (s6 phong cua vién) va phong (con teo ki¢u ppp
tro tai vung nha chira théng tin ca cac phong trong vién)

Chuong trinh gém hai phén:

+ Phan dau g61n cac thao tac nhap lidu va cip phat bd nhé dat xen k&
nhaw. Nhép liéu dé biét cin cdp phat bao nhi¢u. Cdp phat dé ¢6 ving nhd
chuira thong tin nhap vio sau dd.

+ Phin tiép theo don gian chi 14 in ra man hinh cic théng tin vira nhap vio.

Dudgi diy 1a chuong trinh.

$include "stdio.h"

finclude "“conio.h™

ffinclude "alloc.h™

typedef struct

{
char ht[25); /* ho ten ¥/
int ns; /* nam sinh */
} person;
typedef struct
{
char tenphong[30];
int sonhanviecn;
person *nhanvien;
} ppp;
typedef struct
{
char tenvien([30];
int sophong;
ppp *phong;
} ovvv;

vvv *vien;

int. sovien;

main ()

{

int i,Jj,k,ngay, thang, nam, sophonq, sonhanvicn, ns;
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/* Vao so licu va cap phat bo nho, so vien */

clrscr();

print £ ("\nSo vien: "};

scanf ("$d%*c"”, &sovien) ;

vien~-(vvv*) malloc{ (sovient+l}*sizeof{vvv));
/* Vao so lieu tung vien */

for(i=1;i<=sovien;++1)

{

printf{"\nTen vien thu $d: *“,1i);
gets(vicen(i] .tenvien);
printf ("\nSo phong cua vien %s:",
vien(i].tenvien);
scanl{ {"%d%*c", &sophong); vienli]).sophong=sophong;

vien|i] .phong=(ppp*)malloc({sophongtl) *sizecofl (ppp)

for (j=1; j<=sophong; ++7j}

printf("\n Ten phong %d cua vien %s: ",
Jj.,vien)i]).tenvicn);
gets(vien[i] .phong(j].tenphong);
printf ("\nSo nhan vien cua phong %s vicn $s:",
vien{i].phong[j].tenphong, vien[il.tenvicn);
scant ("%4d%*c", &sonhanvien);
vien[i] .phonglj].sonhanvien=sonhanvien;
printf{"\n Vien %s Phong t%s",vien{i].tenvicn,
vien(i).phong[jl.tenphong):
for(k=1; k<=sonhanvien; +1tk)
{
print{ ("\nllo ten nhan vien %d: “,k):;
gebs{vienfi) .phong[]j).nhanvienlk].ht);
printf("\nNam sinh nhan vien %d: ", k);
scanf ("%d%*c", &ns);
vien[i].phongi{j)-nhanvien[k].ns#*ns;

}
/* Dua ra man hinh */

clrscr{);

for(i:1;1<=sovicn;++1i)



printf ("\nVien %s co %d phong ",
vien[i].tenvien,vicn{i].sophong);

for (j=1;j<=vien[i| .sophong;++j)

print{ {("\nPhong %s vien %s co %d nhan vien: “
vien[i] .phong[j].tenphong, vien|i].-tenvien,
vienfi].phonglj].scnhanvien);
for{k=1;k<=vien{i) .phong[j] -sonhanvien;++k)
{
printf ("\nllo ten %s sinh nam %d",
vien|i).phongljl.nhanvien[k].ht,

vienli].phong[j].nhanvienik].ns);

geteh{):

§11. CAU TRUC TU TRO VA DANH SACH LIEN KET
CAu tric c6 it nhat mdt thanh phan 1a con tro kiéu cau tric dang dinh
nghia goi 1a cau tric tw trd. Dudi ddy trinh bay 3 cach dinh nghia chu trac tu
{ro person
Cdch I:
typedecf strucl pp
{
char ht{253i; /* ho ten */
char gq(20]; /* que quan */
int tuoi;
struct pp *tiep;
} person;

Cach 2:

typedef struct pp person;
struct pp
{

char ht[25];
char qql20];
int tuoi;

person *ticp;
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Cach 3:
struct pp
{
char ht[25];
char gql20];
int tuoi;
struct pp *tiep;
}:
typedef pp person;
Cau trie wr tro duge dung dé xdy dung danh sach lién két (modce néi). doé
[a mdt nhom cac cau tric ¢é tinh chat sau:
+ Biét dia chi ciu triic dan dang duoc hwu trit trong mdt con tro nio doé (gia
sur pdauy),
+ Trong mdi cau tric (trlr cau trise cudi) chira dia chi clia cdu tric tiép
theo cua danh sach.
+ Cau tric cudt chira hang NULL.
Danh sdch ¢d 3 tinh chat trén goi 12 danh sidch mdc néi theo chiéu thudn.
Vai danh sdch nay, ta ¢6 the 1dn lugt truy nhip tir cdu trac diu téi cau tric
cuoi theo chicu twr trén xudng dudi.

Hinh v& dudi day minh hoa mot danh sach lién két thuan.

[ Pdau |  Addr(etn)] ctl
I Pham Van A
qq [1a Noi
ticp Addr(ct2)

y

ct?
ht Neuven Thi T
qq Hai Phonga
ticp Addr(ct3)

.

ct3
It Tran Van C
qq Thai Binh
tiep NULL
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Tuong tu, danh sich lién két theo chiéu nguoc ciing ¢6 3 tinh chit trén
nhung theo chiéu nguge lai:

+ Biét dia chi cAu tric cudi.

+ Trong mdi cAu trae (triv cAu trie diu ) chiia dia chi caa cdu trie trude.

+ Céu triic ddu chira hang NULL.

Véi danh sédch nay, ta ¢4 thé lan luot truy nhép tir cdu tric cudi 161 cAu
triic ddu theo chidu tr dudi 1én trén.

Ngoai ra ¢6 thé xdy dung cdc danh sich ma mdi phan tir chta hai dia
chi: dia chi cdu trae trude va dia chi cdu tric sau. Voi loal danh sach nay. ta
¢6 thé truy nhap tir trén xudng dudi theo chiéu thuan hoie tir dugi 1én trén
theo chitu nguoc.

Dudi day la 2 chuong trinh minh hoa cich dung danh sich méc nbi.

Chuong trinh 1 gém cac phfm:

+ Nhap mot 56 ngudi va chira vao bd nhd dudi dang danh sach moc
ndi thudn (lap danh sach mai).

+ In danh sach méc ndi ra man hinh.

+ Tim kiém trén danh sach méc ndi.

+ Xoa mdt nguoi khoi danh sach

+ Bo sung vao cudi danh sich

+ Chén mdt ngudi vao gitra danh sich

Trude khi xem chuong trinh, hiy tim hiéu cac thu thuit lam viée trén

danh sach méc ndi.
+ Dé tao danh sach moi can thue hién cac khau sau:
- Cip phat bd nhd cho mot chu trc.
- Nhiip mot ngudi vao ving nhd vira cip.
- Gan dija chi ngudi sau cho thanh phin con trd cia ngudi tride.
+ Dé duyét qua tit ca cdc phan tir cia mot danh sach ta thuéng ding
con tré p chira dja chi ciu tric dang xét.
- Déu tién cho p = pdau
- Dé chuyén dén nguai tiép theo ta diang phép gan:
p = p->tiep:
- Déu hi¢u dé biét dang xét nguoi cubi la:
p->ticp == NULL

+ D¢ loai mOt ngudi khoi danh sach can:
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- Luu trir dia chi nguom ¢dn loai vao mdt con tro

(ding dé giai phong bd nhé cva ngudi can loai)

- Stra dé ngudi trude do ¢6 dia chi cia ngudi dimg sau ngudi ma ta
dinh loai.

- Gial phéng bd nhé cua ngudi can loai.

+ B¢ b6 sung (hodc chén) cin
- Cip phét bd nhé va nhap bd sung.
- Stra thanh phdn con tro trong céc ciu tric ¢6 lién quan dé dam

bao mdi nguoi chtra dia chi ngudi tiép theo.

Chuong trinh dudi didy s& minh hoa cac ky thudt néd1 trén. Ngodi ra
ching ta con thdy phuong phap cdp phdt bé nhd va cac cich truy nhip t6i
thanh phan céu triic théng qua con tro.

/* Chuong trinh 1 */

linclude "stdio.h™

ltinclude "alloc.h”

finclude "string.h"

typedef struct pp

{

char ht(2b5]; /* no ten ¥/
char qqf20); /* que quan */
inlt tuoi;

struct pp *tiep;

} person;

main ()

{

int t;
char ht[2b5]),qq(20];
person *pdau, *p, *pl;
/* Vao mot so nguoi va luu tru trong bo
nho duoi dang mot danh sach lien ket */
pdau=NULL;
whilec (1)
{
printf(”\nHo ten (bam cnter kel thuc
vao s5o0 lieu): ");
gets (ht);
if (ht[0]==0)

break;
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if (pdau==NULL}
{

pdau= (pcrson*)malloc(sizeof (person));
p=pdau;

}

else

{

p->tiep= (person*)malloc(sizeof (pcrson)});

p=p->tiep;

}
strcpy (p—>ht, ht) ;
printf {"\nQue quan: ");

gets (p->qq) ;
printf ("\nTuoi: ™);
scanf ("%dg*c™,sL);
p—>tuoi=t;
p->tiep = NULL;
}
/* 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—>Liep;

}

/* Tim kicm thco que quan */

while (1)
printf ("\nQue (bam enter ket thuc tim kiem): "};
gets(qq);

if (qq(01==0)

break;
/* duyct tu dau danh sach va in
ra man hinh nhung nguoi tim duoc */
p=pdau;
while {p!=NULL)
{
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if(suLremp(p->qq, qq)==0)
printf ("\nllo ten %-25s 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 */
free(p):; /*giai phong vung nho cra nguol dau*/
}
printf ("\nBo sung mct ngquoi vao cuol danh sach *);

i[(pdau- =NULL) /* Danh sach rong */
{
pdau=(person*)malloc(sizeof (person)};
p~pdau;
}
clse
{
/* tim dia chi cuei va dat vao p */
p-pdau;
while (p->tiep!=NULL)
p=p->tiep;

/* cap phat vung nho va nhap bo sung */
p—>tiep~ (person*)malloc(sizcof (pcrson));
p=p->tiep;

}
/* Nhap bo sung */
printf ("\nlle ten: ™);
gcts (p->ht) ;
printf ("\nQue quan: ");
gets(p->qq):
printf("\nTuoi: ");
scanf ("%d%*c", &t);
p—>tuoi=L;
p->Liep: NULL;



printf ("\nChen them vac truoc nquoi thu hai"™);
/* Chen them mot nguoi vaoe truoc nguoi thu hai

gia thiet co it nhat hai nguoi, truoc tien cap
phat

vung nho cho p de chua ngquoi bo sung */
p (person*)malloc(sizeof (pcrson));
printf("\nllo ten: ");
gels (p—->ht);
printf ("\nQue gquan: ");
gcts (p—>qq);
printf{"\nYuoi: ");
scanf ("%d¥*c", &t); p->tuoi -L;
/* ket noi */
pl=pdau->Liep; /* pl chua dia chi ngquoi thu 2 ¥/
pdau->ticp=p; /* sua de nguoi dau chua dia chi
nquoi 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
biel con tro pdau tro toi dau danh sach ¥/
p-pdau;
whilce {p!--NULL)
{
printf ("\nllo ten %-25s Que %-30s Tuoi %d",
(*p) .ht, (*p) .qq, (*p}.tuoi};
p = p—->tiep;

}

Chuong trinh 2 cting nhap mot sO ngudi va tao thanh mdt danh sdch lién
két, nhung phic tap hon chuong trinh 1 ¢ chd: Ngudi vira nhip duge chén
vao vi trf thich hop dé danh sach duoc sflp theo chidu 1ang cua tudi. Nhu viy
ta co quy trinh dé vira nhip licu vira sip xép mét cach dong thoi. Chuong
irinh dang hai ham. Ham

void vao_sl(char *ht,pcrson **p);

ding dé gin ht (ho tén) vao p->ht, gén NULL cho p->tiep vi nhdp qué
quan gan cho p->qq, nhap tudi gan cho p->tuoi. Ham
void bo sung{person *pdau,pcrson ng,person **pchen,inl *vt):

dung dé xac dinh xem cdu tric ng can chén vao dau. Néu vt = 0 thi ng
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can

chen vao dau danh sach. Con ncu vt = 1 thi ng ¢can chen vao ngay sau

phan ti duge pchen tro toi.

Chuong trinh 2 chang nhitng minh hoa cac thu thudt {am viée trén danh

sach mdc noi ma con cho nhitng vi du hay vé vige ding cdc ham ¢é doi
con tro.
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/* Chuong trinh 2 */
tinclude "stdio.n”
ffinclude "alloc.h"
tinclude "string.h"
typedcf slruct pp
{
char hL|25); /* ho ten */
char gq(20); /* que quan */
int tuoi;
st.ruct pp *tiep:
} person;
void bo sung(person *pdau,person ng,
person **pchcn, int *vt);
/*
Y nghia ham bo sung:
Biét:
i pdau tro Loi dau danh sach {gia thiet pdau!= NULIL)
+ ng la cau truc chua nquoi vua nhap
Ilam cho bict:
I Ncu vt 0 chen vao dau danh sach
.l Ncu vt 1 chen vao sau cau truc do pchen tro tLoi
*/
void vao_sl(char *ht,person **p);
/* Ham vao_sl dung de:
t Cap phat vung nho cho p
+ Gan ht vao p->hL
+ Vao cac so licu khac nhu que quan va Luoi
*/
void be sung(person *pdau,pcrson ng,

person **pchen, int *vt)
p

person *p-pdau, *pl;

if (ng.tuoi < p->tuoi)



*ylL=0;

return;

else
while (1)
{
pl=p->tliep:
if ({pl==NUOLL) || (plt=NULL &&
ng.tuoi<pl->tuoi))

*pchen=p;
*yi=1;

ratarn;

void vao sl (char *ht,pcrson **p)

{
int t;
person *pp;
pp= (person*)malloc(sizcof(persen));
strepy {(pp->ht,ht);
printf ("\nQue quan: ");
gets (pp~>qq) ;5
printf{("\nTuoi: ");
scanf ("%d&*c”, &t} ;
pp->tuoi=t;
pp->tLiep=NULTL;
*P-pPp;

}

main{()

(
int vt;
char ht[25];
person *pdau, *p, *ptg, *pchen;
clrscr();

/* Vao mot 50 nguoi va luu tru trong bo nho

duoi dang mot danh sach lien kel */



pdau =NULL;
while (1)
{
printf ("\nlo ten (bam enter ket thuc \
vao so licu): ");
gets(ht);
if (ht[0]1==0) Dbreak;
if (pdau=+~NUOLL)
vao_sl (ht, &pdau) ;
else
{
vao sl (ht,&ptg):
be sung(pdau, *ptg, &§pchen, &vi) ;
if{vt=-0) /* Chen vao dau danh sach */
{

ptg->ticp = pdau; pdau = ptg;

}
clse
{ /* chen vao sau pchen */
ptg->ticp = pchen->Liep; pchen->tiep-- plg;
}
H

}
/* Dua danh sach lien ket ra man hinh biet
con tro pdau tro toi dau danh sach */
p=pdau;
while(p!=NULL)
{
printf(”\nlo ten %-25s5 Que %-30s Tuoi %d"
{(*p).ht, {*p).qq, (*p) -tuoi);
p=p-~>tiep;
}
gelch ()

§12. KIEU HOP (UNION)

12.1. Hep (union) 1a gi. Ciing nhu ciu tric, hop gom nhi¢u thanh phan,
nhung ching khac nhau & chd: cac thanh phdn ctia cau tric c6 nhitng ving
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nh¢ khac nhau, con cac thanh phin cua hop duge ¢dp phat mot vang nho
chung. D& dai cvia hop bing do dai cia thanh phin 1én nhiu,
12.2. Khai bao. Viéc dinh nghia mét kiéu hop, viée khai bao bién hop.
mang hop. con 1o hop. cling nhu cach truy nhap dén cdc thanh phén hop
duoc thuc hién hodn toan tuong ty nhu dbi véi chu tric. Mot ciu triie ¢6 thé
¢6 thanh ph?m kiéu hop, nguoc lai cac thanh phﬁn cta hop lai ¢d thé la ciu
tric. Dudi day 1a hai vi du vé khai béo hop.
12.3. Cac vi du vé hop
Viduy 1.
typedel union
{
unsigned int ival;
floal f(val;
unsigned char ch(2];
} val;

val a,b,x[10];

Vi du trén dinh nghia kiéu hop val gom 3 thanh phan la ival, fval va ch.
Do dai cua val bing do dai cta fval va bang 4. Tiép dé khai bao cic bién
hop a. b va mang hop x

Phép gan:

a.ival = Oxalb2;

s& pan mot sb hé 16 cho ival. Do ival va ch cling chiém 2 byte diu clia
hop. nén sau cdu [¢nh trén thi ta ¢o:

a.ch[0] = 0xb2 vita.ch{1] = Oxal

Nhu vay ta da dong hop dé trich ra céc byte ctia mot sé nguycn,

Vi du 2: Dudi ddy minh hoa cach khai bao mot hop ¢6 thanh phin cAu trite.

strucl ng

{

int ngay;
int thang;
int nam;

);

struct diachi

{

int sonha;

char *tenpho;
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union u

struct ng date;
struct diachi address;
} diachi ngaysinh;

Ta két thuc muc nay bi‘mg mét chuong trinh minh hoa cdch dung hop va
cAu trac dé 1ao ra cde bién 6 thé luu triy phiéu kidu dir lidu khac nhau. Bién
chu trice kiu stdata gdm thanh phin type dé nhan biét kiéu va thanh phan v
(union) dé hru tri gia tri. Type ¢6 thé nhan mét trong cac ky tu sau:

'C' (Chudi ky )

'N' (84 thuc float)

'L' (LLogic v&icdc giatri Tty y I { N n)
‘D' (Kiéu date dd/mm/yy)

Trong chuong trinh dung hai ham:

+ Ilam store_data:

stdata store data(char type,char *data);

dung dé bién déi dix licu cho bai type va data thanh mét trong bon kidu
néu én va chira vao mét cdu tric kiéu stdata. Cau tric nay chinh la gid tri
tra vé cua ham.

+ Ham print_data:

void prinl_data{sldata x);

ding dé in ra man hinh gi liéu dang luu trit trong bién x (kicu stdata).
Chuong trinh gom cic néi dung:

+ Vao dit liéu dang (type,data) tir ban phim

+ Dbl dang (type,data) ra mét trong céac kiu chudi ky tu, s6 thue,
logic va date. Két qua duoe luu trong mot bién kic¢u stdata

t In ra manh hinh du li¢u dang Juu trong bién kidu stdata.

Dudi ddy la chuong trinh.

#include "stdio.h"

#include "conioc.h”

#include "ctype.h™

#include "string.h"

tinclude "stdlib.h"

typedef struct

{
unsigned day: 5; /* ngay */
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unsigned month: 4; /* Lhang */
unsigned vyear: 7; /* nam */

} date;

typedef strucl

{
char type;

union
{
char *cval; /* Gia tri kieu char */
float fval; /* Gia tri kicu float */
date dval; /* Gia Lri kieu date */
int lval; /¥ Gia tri kicu logic */

}ovs
} stdata;
/* Cac ham */
stdata slore_data(char type,char *data);
void print data(stdata x);
stdata store data({char Lype,char *data)
{
stdata x; char *p;
switch (x.type=typc)
{
case 'C':
x.v.cval—-strdup (data); break;
case 'N':
x.v.fval=atof {data); break;
casc "D':
/* data = "dd/mm/yy”
ncu trai lai xem la 1-1-95 */
if{ (p=strchr{data,'/"'))'= NULL)
{
*ply - "\0';
x.v.dval.day - aloi(data); /* Ngay */
data=p; /* dala = "mm/yy" */

if( (p-strchr(daLa,'/"})!= NULL)
{
*pir = *\O0';
x.v.dval .month = atoi (data);

x.v.dval.year = atoi(p); brcak;
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/* 'I'ruong hop data khong co dang dd/mm/yy */
xX.v.dval.day = 1; x.v.dval.month = 1;
x.v.dval.year-9b;
break;
case "L':

/* data phai la mot trong cac chu y y N n
hoac T t F £ */
if { strchr("yylt".datal[0]}!= NUOLL )
x.v.lval=1; /* TRue ¥/
clse x.v.lval 0; /* lFaLSe */
}
return x;
}
void print data(stdata x)
{
char *p;
printf("\nbu lieu duec Lluu tru duoi dang: ");

switeh (x.type)

casc 'C': prinlf("Character: %s",x.v.cval);break;
case 'N': printf("Numeric: %.2f",x.v.[fval};brcak;
case 'D': printf{("Date: $%021u/%02u/%02u",
x.v.dval.day,x.v._.dval.month,x.v.dval.ycar) ;brcak;
case 'L': printf(“Logic: %s",

x.v.lval? "TRue": "FalSe" );

)
main ()
{.
char bul[256};
char typc;
stdata x;
Lt
printf ("\nHay nhap du lieu: ™); gets(buf};
prinLf ("\nKicu: C(char) N{(numecric)\
D(date) I.{logic) ");
type - gctche():
type = toupper(typc); /¥ Doi ra chu hoa */
/* Necu type khong hop le cho bang C */

200



if ( strchr{("CNDL", type)==NULL) type~'C';
x = store dala (type,buf); /* Luu tru du lieu
vao cau lLruc x */

print data(x); /* in du licu tu x */
printf ("\nCo Licp tuc? - C/K ");
if (toupper{getch({)) - "C'} golo tt;

BAI TAP CHUONG 7

Bai 1. Trong mot trugng trung hoc, hoc sinh bit bude phai hoc 3 moén
toan, ly va hoa. Ngoai ra hoc sinh nam hoc thém mén ky thudt con hoc sinh
nir hoc thém mén nir ¢ong. Viét chuong trinh:

1. Nhap ho tén, gidi tinh va diém cua n hoc sinh.
2. In 6 lidu v& cdc hoc sinh.

Bai 2. Nhip danh sach n hoc sinh véi cac thude tinh: ho tén, nam sinh va
téng diém. Sap xép danh sich theo thi tu giam cua tong diém. Khi tong
diém nhu nhau thi hoc sinh ¢6 nam sinh nho hon (tudi 16n hon) duoe xép
trude. In danh sdch hoc sinh da sip xép sao cho it ca cac chir cai cua ho tén
chuyén thanh chir hoa.

Bai 3.

1. Xay dung mdt mang cdu trie ma mdi thanh phan coa no cé kiu nhu
ciu tric & bai mot .

9

. Nhap s6 li¢u cua 20 phiéu diém va luu trir vao mang cdu trdc noi trén.

L2

-Tim kiém va in ra cac thi sinh ¢6 tong s6 diém ba mdn 1on hon 13

Bai 4. Gia su di nhip sb lidu cua 20 phiéu diém theo nhu yéu céu cua
bai 2. Hay lap chuong trinh sdp xép lai cac phin tir ciia mang ciu trac theo
thir tu piam dan cua tong sd diém. sau dé in danh sach thi sinh (theo thi ty
noéi trén). Mai thi sinh s& in trén mot dong gdm cdc thdng tin:

- Ho t¢én

- Qué quan

- S bao danh

- Diém toan. 1y, hoa.

Bai 5. Mot hi ai hitu quan 1y hoi vién ciua minh nhu sau: Mdi hdi vién
cé hai thong tin chung Ja ho tén va dia chi. Ai dang cé vo thi khat thém ho
1én vo v ngly cudi. Ai c6 ngudi yéu thi khai ho tén va sb dién thoai coa
ngudi yéu. Hay lap chuong trinh dé:



1. Nhap n hoi vién.
2. In thiép mani cac hdi vién chua ¢6 gia dinh.
(dung union)
Bai 6. Cho mdt danh sdch lién két gém cdc cau true kiéu ts duoe dinh
nghia nhr sau:

struct ts /* Kiéu thi sinh */

{

char ht[26]; /* Ho Lén */

float Ld; /* 'I'éng diém */

slruct ts *tiep; /* Trd toi thi sinh sau */
}i

Cho biét con tré pdau o ¢i ddu danh sich. Lap doan chuong trinh thuc
hién cc yéu ciu:

1. B6 sung mdt thi sinh vao cudi danh sach.

2. Lap mot danh sach lién két mé gf)m cdce thi sinh tring tuyén (cho bide
di¢m chudn bing 15).

Bai 7. Cho mdt danh sach lién két gom cac cu trac kiéu hs:

si.ruclL hs /* Kiéu hoc sinh */

{

char hL[26]; /* lo tén */

int ns; /* Nam sinh Y/

struct hs *Liep; /* 1I'ro td&di hoc sinh sau */
yi

Cho biét con 16 pdau tr6 161 diu danh sach. Lap dogn chuong trinh thuc
hién cac yéu cau:

1. In céc hoc sinh ¢6 nam sinh tir 1972 trd lai day.

2. Xod khoti danh sach cac hoc sinh sinh nam 1974.

Bai 8. Dinh nghia kiéu cau tric tr tré hoc_sinh gdm ba thanh phin;
ho tén. nam sinh va con tro ki¢u hoc_sinh. Sau dé thye hi¢n cac yéu ciu:

I. Nhap tir ban phim mét s6 hoc sinh va chira vio mot danh sich moc
noi. Két thiie vide nhip bfmg cich bam Enter khi chuong trinh dé nghi vio
ho tén ca hoc sinh tiép theo.

2. In raman hinh danh sich hoc sirth theo thir ty nhap vao tor ban phim.

3. Nhtr cau 2 nhung yéu cdu in ra theo thir tyr tang dan cua twdi (chi ding
danh sach moce ndi. khang ding mang).
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HUONG DAN VA BAI GIAI

Bail.
Hinclude "stdio.h”
typedel union kgt
{
int gt; /* nam=1, nu=0 */
MNoal d;
i
typedef struct khs
{
char ht [30]);
tloat dt,dl, dh;
kgt t;
};
void main ()
{
khs hs|[20];
int n,i,k%;
(loat x,y,z;
printf ("So hoc sinh )
scanf ("&d", &n);
for(i=1; i<=n; 1ti)
{
printf(”"Nhap du lieu hoc sinh thu &d: ”,i1);
fflush(stdin);
printt ("\nlic ten: "};
gels (hs{i].ht);
prinlL{{"Dicm toan, ly, hoa: ™);
scanf ("$f3(%1{",&x%x,8y,&2);
hali].db x;
hsli}.dl=y;
hs(i]l.dh 2;
printf ("Gioi tinh (nam-1, nu=0): “);
scanf ("%d", &k);
1if{k==1)
{
prinlf(“Diecm ky thual: "}:

(%]
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scanf ("&d", &x);
hsfi].t.d=x;
ns[il.t.gt-1;

clse
{
printf(”Diem nu cong: ");
scanft ("&d", &x);
hsli).t.d-=x;
hs[il.t.qt=0;
}
} /* end for */
printf ("\nSo lieu cac hoc sinh\n");
printf ("llo tcn GT Toan Ly Hoa
for(i=1; i<=n; ++1i)
print{ ({"%$s5%2d%5.1€£%5.1£%5.1£f%5.1f\n",
nsf{i].ht,hs{i).t.qgt, hs[i).dt,hs[i)
hsfi].dh, hs[i].-t.d):
}
Bai 2.
#include “"stdio.h"
Lypedef struct khs
{
char ht[30];
int nsinh;
float tdiem;
ki
void main{)
{
khs hs{20], t:
int n,i,j;
float x;
printf("\nSo hoc sinh -- ");
scanfl ("sd", &n);
printf{ ("Nhap du licu \n");
tor{i=1; i<--n; ++i)
{
printf {"Hoc sinh thu %d\n",1i);
printf("llo Len: ")

KT/NC\n"} ;

.dl,



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; ++1i)
for(j=i+1l; j<=n; ++7j})
if(hs[j].tdiem>hs[i].tdiem)
{

t=hs|i]:
hs[il=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; ++1)
for(j=itl; j<=n; k+j)
if(hs[j].tdiem==hs[i] .tdiem &&

hs[j].nsinh<hs (il .nsinh)

t=hs{i];
hs(i)=hs{]jl;
hs[j])=t;
}
/* In ket qua sau khi sap xcp */
for{i=1; i<=n; ++1i)
printf("%$10s%¥5d%5.1f\n",hs[i].ht,

hs[i]) .nsinh, hs[i].tdiem);
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(Cvoxe § QUAN LY MAN HINH VA cUA SO

§1. CHON KIEU MAN HiNH VAN BAN

1.1. Ham textmode
Trude khi st dung cac ham quan ly man hinh ta phai ding ham textmode
dé chon kiéu man hinh van ban. Ham c¢6 dang:
void textmode (int mode) ;
O day mode la mot bién nguyén dung dé xac dinh mdt van ban dinh su
dung. Dudi day 1a cdc gia tri méa bién mode ¢6 thé nhin va nghia cta ching.

Bing 1
Ky hiéu twong trung | Gid tri sé | Mt vin ban video
LASTMODE ol Mbt vin ban trude do
BW40 0 Den tring 40 cot
C40 1 16 mau, 40 cot
BWS0 2 Den tring 80 ¢t
C80 3 16 mau, 80 ¢ot
MONO 7 Man hinh don sic, 80 cot

Chu y 1: Cac ky hi¢u tugng trung chinh la cac hfmg dd dugc dinh nghia
trong tép conio.h.
Chu y 2: Ddc lap véi cdc mét vin ban duoc chon, man hinh ludn luén
¢dm 25 hang.
Vi du 1: Cau I¢nh:
textmode (C40) ;

s€ chon mot hién thi van ban 16 mau, 40 cdt. Nhu vay, man hinh s& gom
25 hang va 40 ct. Ma cua ciac mau dugc cho trong bang 2.
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Vi du 2: Ciu [¢nh:
texlmode (CRO) ;

s¢ chon kicu hi¢n thi van ban 16 mau. 80 cdt. Man hinh s¢é g6111 25 hang
va 80 cot. Mai dong trén man hinh chira duge 80 ky tu.

Ta s& thiy cde ky tr & mdt C40 ¢6 bé ngang 1on hon 2 lan cac ky tur &
mot CR0.
1.2. Cach xac dinh vj tri trén man hinh

[1¢ truc toq dd trén man hinh nhin dicm & goe trén bén trdl lam diem
gde. truc hoanh 1a true nam ngang chay tr trai sang phai, true tung chay
tir trén xudng dudi. Nhu vy, dbi voi man hinh 25 hang 80 ¢t thi diém
(1. 1) 1a diém & goc tén bén trai, diém (80. 1) 1a diém & gde trén bén
phai. diém (1. 25) la diém & géc dudi bén trai va didm (80, 25) 1a didém ¢
2éc dudi bén phai.

§2. DAT MAU NEN VA MAU CHIY
Pé dat mau nén (mau ctra $6) ta dung ham:
void textbackground{int color);
D¢ dit mau chit ta dung ham:
void textcolor{int color);
Trong ca hai truong hop color 1a mot bién nguyén chira ma cia mau
(xem bang sau)
Chu y 1: Mudn tao chi nhép nhdy ta cong thém 128 vao tham sé mau.
vi du Iénh texteolor(4+128) s¢ tao dong chir nhflp nhdp mau do.

Bing 2
Ky hi¢u tugng trung Gia tri s6 | Mau chir hay miu nén |
(Ma mau)

BLACK (den) 0 Ca hai
E,UL’ {(xanh da tron) i 1 Ca huai

GREEN(xanh 13 cay) 2 Ca hai

CYAN (xanh lo) 3 Ca hai
| RED (do) 4 |Cabai |
| MAGENTA (tim) 5 Cahai
| BROWN (ndw) 6 Ca hai




ﬁ(}" hi¢u tu'(‘):ng trung [ “Gi‘:l tri sé6 | Mau chir hay ;ni\u nén
(ma mau)

LIGHTGRAY (x4m nhat) 7 Ca hai

l.)ACKGRAY ( xam sam ) 8 Chi cho mau chir

LI[GI ITGBLUE ( xanh nhat ) 9 Chi cho maw chir |
I,[GIII'J'GREIZN ( xanh nhat ) 10 Chi cho mau chiv
LIGHTCYAN ( xanh nhat ) I Chi cho mau chit
LIGHTRED ( 6 nhat ) 12 Chi cho mau chir
LIGHTMAGENTA ( tim nhat ) 13 Chi cho mau chit i
YELLOW (vang) 14 Chi cho mau chir
__W]--II'l;E ( tring ) 15 Chi cho mau chiy ) |

Chua y 2: Cac ky hiéu tugng trung chinh 1a cac hing duoc dinh nghia
trong t&p como.h va trong tép graphis.h. Ching cling chinh la tén cla cac
mau (viét theo tiéng Anh).

Chu y 3: Cac ham trén khong 1am thay dbi mau sdc cua cdc cira s va
cace dong chir da ¢o tir trude trén man hinh.,

Cha y 4: M4t cdu 1¢nh textbackground xadc dinh mdt mau, do s& 1a mau
cua tit ca cac ctra s6 duge xdy dung sau cau 1énh ndy va trude mot cau lénh
textbackground khac. Tuwong tu mét ciu Iénh textcolor xac dinh mdt mau,
do s& 1a mau cha cac dong chir duoe dua 1&n man hinh bang cac cdu 1énh
cprintf va cscanf viét sau clu 1énh texteolor nay va trude mot ciu lénh
texteolor khac.

Vidu 1: Céc ctra 30 duge xdy dung sau cau lénh

textbakground (RED) ;

va trude mot cdu 1énh textbackground khac sé ¢6 mau do.

Vi du 2: Céac dong ky tir duge dua 1én man hinh bing cac ciu [&nh
cprintf va cscanf viét sau cau 1énh

textcolor (WHI'TE) ;
va trude mot cdu 1énh texteolor khic s& ¢6 mau tring.

§3. XAY DU'NG CUPA SO VA SIr DUNG CUA SO
Ham window
void window{int xt, int yt, int xd, inl yd);

s¢ ¢6 hat tdc dung:
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1. Xay dung mot cira s6 trén man hinh ( hinh chir nhit co cac canh song
song voi cdc canh cia man hinh ) trong d6 diém & poc wén bén trdi ¢6 1o
do 1a (xt.y1) va diém ¢ goe dudi bén phai ¢d toa dé 1a (xd.yd).

2. Bua con trd vé vi tri goc trén bén trii ciia cta s6 vira xay dumneg.

Chiry. Cac bién xt,yt.xd.yd ean thoda man didu kién

xd > xt v yd >= 1

Vidu 1: Ta hily xem hai cdu [énh ¢6 tac dung gi ?

Lextbackground (RED) ;
window (45, 5, 3%, 20);

Cau 1énh thir nhit xac dinh mau nén madi 1a mau do. Cac cia s6 Xy
dung sau cau 1énh nay s€ ¢6 miau do. Cau 1énh thir hat xac dinh mét cua
s ¢6 diém trén bén trai 1a ( 5.5 ) va diém dudi bén phai la ( 35.20 ). Thé
thi sau cau 1énh the hai ta ¢6 nhan npay duge mét cura s6 dé hay khong.
Cau tra loi 1a khéng. Céau I¢nh window khong c¢é chire ning xod bo
nhimg gi da cé trong pham vi cira s6 méi md. Mudn ¢6 mau do trén cua
6 nay ta phai xod di tit ca nhitng gi dang ¢6 trén cira s6 do. Ham

void clrscr(voird);

dam nhi¢m chte niing nay.

Vidu 2: Gid suta mudn ¢6 mdt man hinh ¢& 235 x 80 ( 23 hang 80 ¢dt)
mau CYAN. Gitta man hinh 1a mot cira s6 mau RED. Trong cua sé ¢6 hai
dong chir. Dong chit bén trén la

Chue mung nam moi

mau YELLOW va dong chir dudi la

Happy ncw ycar

mau WIITE.

Chuong trinh dudi day s& dap ung duoc yCu cdu néu trén.

Iinclude "conio.h"

tinclude "stdio.h”

mairn ()

{
/* Chon mode van ban 16 mau 80 colL */
texlmode (C80) ;
/* TLam cho man hinh mau CYAN */
Lextbackground (CYAN) ;
window(1,1,80,25};

clrscr ()
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/* Tae cua so mau RED */
textbackground (RED) ;
window (20,8,60,18);
clrscr();
/* Déng chlr mau vang */
textcolor (YELLOW)Y ;
cprintf ("\n%10c Chic ming nam méi™, "' ');
/* Ddng chir mau tring */
textcolor (WHLTYE) ;
gotoxy(1,4);
cprintf{"\n\n%10c Nappy new year™,' ');
}
Vi duy 3: Xét chuong trinh
finclude <stdio.h>
f{include <conio.h>
main()
{
float r,c,pi=3.14;
textmode (C40); /* Chon mode van bin 16 mau 40 cot */
/* Lam cho man hinh cé miau GREEN */
textbackground (GREKN) ; window(1,1,40,25);
clrsecr(});
/* Tao cltra s mau MAGENTA */
textbackground {MAGENTA) ; window(10,8,30,18);
clrscr();
/* Cho hién dong chir " Ban kinh = " mau YELLOW */
textcolor (YELLOW) ;
cprint.{ ("\n\n Ban kinh = ");
/* Chon bian kinh tu ban phim, lay r = 5 */
/* So 5 mau RED sc hien len man hinh */
textcolor (RED); cscant ("$f", &r);
/* Tinh chu vi */
c = 2*pi*r;
textcolor (WHITE); /* Cho hién 1én déng két
qua mau WHLITE */
goLoxy(1,4); cprintf ("\n\nChu vi= %$£6.2",c);
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§4. CAC HAM printf, scanf

Khi man hinh dang ¢ ché d6 vin ban ta ¢6 thé str dung cac ham printf,
scanf. cprintl’ va cscanf dé vao sd licu tir ban phim va dua két qua ra man
hinh. Di¢u nay da chi ra trong cdc vi du 2 va 3 cua §3. ¢ diy ta mudn noi
dén vai diéu khae nhau giira cic ham néi trén,

1. Khi su dung cac ham cprintf va cscanl thi cdc dong ky tu hién 1¢én
man hinh s& ¢6 mau xdc dinh bai ciu I1énh textcolor gin nhat. Con khi s
dung cdc ham printf va scanf thi qui tic nay s& khong con dung nita. Noi
chung cac ham cprintf va cscanf s& cho mdt man hinh dep hon so vaéi cic
ham printf va scanf.

2. Khi ding ham scanf dé nhap s6 licéu ta co thé ty do sua chita khi bim
sai bang cach st dung cac phim chirc nang. Nhung diéu nay lai bi han ché
khi ding ham cscanf.

pé thay rd s khic nhau vira néu. cach tbt nhét 1a hiy thay cdc ham
cprintf va cscanf bing cdc ham prinf v scanf trong cac chuong trinh cta
§3. sau dé thue hién ching trén may va so sanh cac két qua nhin dugce
trén man hinh,

3. Su khde nhau gitra printf va cprintf: Ngoai su khac nhau vé mau hién
thi nhu d3 noi trén, ching con khac nhau vé pham vi hién thi.

+ Ham printf ¢6 tinh toan man hinh khéng phu thude vio cira so hién tai.
Nhur vy cac dong thong tin do ham dua ra cé thé nim ngoai ctra s6 néu nhu
cira sd qua hep.

+ [1am cprintf chi lam viée trén ctra s6 hién tai. Nhu viy cac dong thong
tin do ham dua ra chi ¢6 thé nam trong cira s6 va néu cra s6 khong du chd
chira thi mot s dong s& bi mat.

§5. CAC HAM KHAC
1. Hém clrser: Xod cira sb hién hanh.
+ Dang ham:
void clrscr{void);

+ Cong dung: xo4 cia sd hién tai va dua con tré dén goc trén bén trii
ciia cua s, Sau him pay cia sb s& c6 mau xac dinh bai ham
textbackground. Ham nay di duge gign thiéu va sir dung trong cac chuong
trinh ¢ §3.

2, Ham clreol: Xoa dén cudi dong trong ctra sd.



+ Dang ham:
void clreo!l (void);

+ Cong dung: xod moi k¥ tur dimg sau con chay cho toi cudi dong trong
cua s6 ma khong lam thay doi vi tri cua con chay.

3. Him delline: Xod mdt dong trong ctra s6.

+ Dang ham:

void declline(void);

+ Cong dung: xoa dong cua cira sd dang chira con tro.

4. Ham gotoxy: Di chuyén con tro trong pham vi cua sd.

4 Dang ham;

void gotoxy(int x, int y);

+ Cong dung: dich chuyén con chay dén vi tri (x,y) trong cira s6 hién tai.
Chu y toa do (x,y) khdng phai 4 toa dd man hinh ma 13 toa d§ trong cua s0.
vi du diém (1.1) 1a diém trén trdi cua cua sd.

Chi y: D¢ dua con chay t&1 mot vi tri bét ky ctia man hinh ta ¢6 thé su
dung chice nang thir hai cua ham window (xem §3).

Vi du cdu iénh:

window (1,24,1,24);

s& dua con chay td1 vi tri (1,24) cua man hinh.

5. Ham wherex: Cho vi tri ngang ciia con tro trong ciia so.

+ Dang ham:

int wherex(void);

+ Cong dung: cho vi tri ngang (X) cua con trd trong cura s6 hién hanh.

6. ITam wherey: Cho vi tri doc cita con (ro trong cira sé.

+ Dang ham:

int. wherey(void);

1 Cong dung: cho vi tri doc (y) clia con trod trong cura sé hién hanh.

7. Hiam gettextinfo: Cho théng tin vé& ki¢u hién thi van ban.

+ Dang ham:

void gettextinfo(struct text info *r);

v DAL r 1a con tro ro téi dia chi ctia mat bidn cdun trde kidu fext_info
dugre dinh nghia trong conio.h nhu sau:

strucl text info

{

unsigned char winleft, wintop;
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unsigned char winright, winbottom;
unsigned char attribute, normattr;
unsigned char currmodce;
unsigned char scrcenheight;
unsigned char scrcecenwidth;
unsigned char curx, cury;

};

+ Cong dung: Gui cdc thong tin ¢6 lién quan dén kidu hién thi man
hinh van ban dang sir dung vao cac thanh phin cia bién cAu trac do con tré
r ro t6i. Céc thong tin ndy thuong ding dé khoi phuc kiéu man hinh vin
ban ban dau.

§6. BAl TOAN THAP HA NOI

Chuong trinh trong vi du 2 mue §9.3 chuong 6 cho quy trinh chuyén
thap dudi dang mdt vin ban hudng din. Chuong trinh dudi day sé mo
phong bang hinh anh quéa trinh chuyén thap. Ta s& nhin thiy cac tang duoce
di chuyén nhu thé ndo va téng s 1a bao nhidu in di chuyén. Céc tang duoc
thé hién theo cdc méau khic nhau.

+Té chuc dit licu:

- Ding mang a dé chira do dai cac ting (con goi 14 khdi), sé khoi

m<=1}2,

- Dung mang mau dé chira ma mau cua cic tang.

- Dung bién t dé chira the do di chuyén.

+ Cac ham duge str dung:

- tao_khoi(int x,int y.int k) ding dé tao khéi thir k tai vi tri (x.y).

- xoa_kboi(int x.nt y.int k) dung dé xod khoi ther k tai vi tri (x.y).

- dung_thap(int x.int y.int m) ding dé¢ dung thip m khdi (ting) i vi e
(x.,y), dd cling 14 vi tri cua ti‘mg nm.

- chuyen_khoi(int x1,int y1.int x2,int y2,int k) ding dé chuyén khéi thi
Kt (x1,y1) dén (x2.32).

- chuyen_thap(int x[,int ylint x2,int y2,int x3,int y3,int m) dung dé
chuyén thap m ting tir vi tri (x1.y1) dén (x2.y2) ding vi i wrung gian
(x3.y3).

- Cac sir dung chuong trinh: Chuong trinh yéu ciu nap vao il ban phim
) té‘mg m va toc do chuyén dong t (t cang nho thi clmyén dong cang nhanh).
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Sau khi nap s lidu ta s& thdy hién 1én mot thiap va may tam dimg. Bim
Enter thi bit ddu di chuyén céc ting. Co thong bao s 1An di chuyén.
/* ‘Thap lla Not
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"
tinclude "conio.-h"™
#include "dos.h"
#include "stdlib.h"
fdefine di chuyen(x,y, k) tao khoi(x,y,k); delay(t);
xoa 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 khbéi */
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 khoi{int x,int y,int k); void xoa 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 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,xih,y);
textbackground (mau(k]);

texlLcolor{mau(k]) ;clrscr();
void xoa khoi{int %, int y, int k)
int h=al(k]/2;

window (x-h, y,x+h,y);

textbackground(mau necn); clrscr();



void dung thap(int x, int y, int m)
{
int ij;
for{i=m;i>=-1;--i) tao khoi(x,y-m+i,i);
}
void chuyen khoi (int x1,int yl,int x2,int y2,int k)
{
/* Dua vao bicn static de xac dinh so lan chuyen khoi*/
static sl chuyen=0; /* Lenh nay chi thuc
hicn mot lan khi dich */
int x,y;
s1 _chuyentt;window(1l,1,24,1);
textbackground (BIUE) ;c) rscr () ;
textecolor (WHITE) jecprintt(”Lan di chuyen thu: ");
textcolor (YRLLOWHBLINK) ;eprintf ("%4d", sl _chuyen);
for (y=yl;y>=4;--y} | di chuyen(xl,y,k};}
if(x1<x2)
for (x+x1;x<=x2;++x) { di chuyen(x,4,k);}
clse
for (x-x1;x>=x2;--x) { di chuyen(x,4,k);}
for(y=4;y<=y2;+i1y) { di_ chuyen(x2,y,k);}
tao_khoi(xZ,yQ,k);
}
void chuyen thap(ini x1,inl yl,inl x2,int y2,
int x3, int y3,int m)

{
if (m<1) recturn;
else if{m==1)
chuyen khoi (x1,y1,x2,y2,1);
clse
{
dhuyen_thap(xl,yl~1,x3,y3,x2,y2,m—l);
chuyen khoi (x1,yl,x2,y2,m);
chuyen thap{x3,y3,x2,y2-1,x1,yl,m-1);
}
}
/* Ham main */
main()
{
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int m;
int. x1,y1,x%x2,y2,x3,y3;
x1-13;
x?2 -40;
x3=67;
yl y2=y3-24;
t.extmode (CBO) ;
clrscri{);
printf(”\n So tang cuva 'lhap m (l<m<13): ");
scanf{ ("%4dY, &m} ;
1 {m<2] Im>12) exit{1);
prinLf("\n Toc do di chuyen L (0<1<1000): ™);
scanf ("%d", &t);
textbackground (mau nen); clrscr();
dungmthap(xl,yl,m); geteh();
chuyen thap{xl,yl,x2,y2,x3,y3,m); getch();
window(1,1,80,25);
Lextbackground (mau nen) ;
Lextcolor (WHITE); clrscr();

system{™cls");

BAI TAP CHU'ONG 8

Bai 1. Thue hién cdc chuong trinh di néu trong chuong 8 trén may. Dbi
chiéu nhiing diéu néi trong sach véi cde két qua nhan duoe.

Bai 2. Trong cac chuong trinh noi trén hdy thay ham scanf bing ham
cscanf va npuoe lai. Thue hién cac chuong trinh nhin duge trén may. Tur do
rit ra wa diém va nhuoe didm cva mdi ham.

B‘u 3: Xay dung: chuong trinh dé v& 1én mdn hinh hai ctra sé. thong
tin vé mdi cura s6 dwoe dwra vao tir ban phim gdm: mau, tog do cua diém
trén bén trai va toa dé cua diém dudi bén phai. Lam theo su hudng din
cua chuong trinh ta ¢6 thé tiép tuc v& hay két thue chuong trinh.

Bai 4: Xét bai toan vao sd liéu cua mdt danh sich can bd. S licu duoe
t6 chite dudi dang mang cdu tric. Thong tin vé mdi nguoi gdm: ho tén, wdi
va luong. Pé cho vide nhip s6 licu duoce tién lgi ta xdy dung trén man hinh
bdn ctia 8. Cura 6 thir nhit mau do wong ¢o phi tong s6 cdn bo. Cua s6 thir
hai mau tim s& chira ma ( s6 thir 1) coa can bd dang xét. Cua 6 thir ba mau
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nau dimg dé ghi ho tén . Cua s6 thir tv miu nau ding dé¢ ghi tudi va bic
lwong. Sau khi vao s6 licu s& khoi phuc kiéu man hinh vin ban ban dau rdi
in dir liéu ra man hinh. 11ay xay dung chuong trinh giai quyét bai todn tén.

Bai 5: Chuong trinh trong bai 4 sir dung mdt vin ban C80. Xay dung
chwong trinh giai quyét bai toan dat ra trong bai 4 nhung s dung mdt vin
ban C40. Ta s& thiy cac ky tu trong mdt C40 to hon khoang hai 1in so véi
cice ky tur trong mdt C80.

HUONG DAN VA BAI GIAI

Bai 3:
fldefine mh{x) textbackground(x)
tinclude "stdio.h"
ftinclude "conio.h” f#include "“ctype.h”
main()
{
int m,xt,xd,yt,yd,sg,xt2,yt2,xd2, yd?2,m2;
/*¥Chon mot. man hinh 16 mau, co 25 x 80 */
textmode (C80) ;
/* Man hinh mau CYAN chu mau WHITE */
mh (3);
textcolor (1b);
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(1,1,50,10);
clrscr();
cprint.i (" cua so thu 1: mau xt,yt xd,yd");
cscanf ("29%d%$d%d%sd™, &m, &xt, &yt, &xd, &yd};
cprintf ("\n\n\n cua so thu 2: mau xt,yL xd,yd \n");
cscanf ("$dtd%d3d%d”, &m?2, &xL2, &yt 2, &xd2, &yd2) ;
/* Mo cua sc 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{1l,22,80,22);
clrscr();
cprintf ("Co tiep tuc khong - C/K");
sq gctch();
if (touppecr (sg)=="C') goto ti;
/* Tro ve mot den trang 80 cot
Xoa man hinh, dua con tro ve vi tri ({1,1) */
texlmode (2); window(1l,1,80,25);
clrscr{);
}
Bai 4.
#includc"conio.h"
#include”sidio.h"
main ()
{
struct lLext info h;
strucl. person
{
char ht (25]);
int Luoij;
floal. Tuong;
} pli00];
int n,i,t; float 1;
/* luu kidu hidén Lhi van ban hié&n tai */
gettextLinfo(sh);
/* chon mot man hinh 16 mau 25 x 80 */
textmode (C80) ;
/* Man hinh mau CYAN, chu mau WHITE */
textbackground (CYAN) ;
textecolor (WHITE)
window(l,1,80,25);
clrscr{);
/* Cua so thu 1 mau RED trong do ghi so nguoi */
Lextbackground (RED) ;
window(1,1,30,4);
clrscr();
cprinLf{"\n so nguoi = 2 ");
scanl ("3d", sn});

for(i=0;i<n;+11)



/* Cua so thu 2 mau MAGENTA trong
do ghi nquoi dang xét */
textbackground (MACENTA) ;
window(1,6,30,9);
clrscr{):
cprintf ("\n nquoi thu &%d",i+1);
/* Cua so thu 3 mau BROWN trong do ghi ho ten */
texibackground (BROWN) ;
window(1,12,38,15);
clrscecr () ;
cprintf ("\n ho Lcn: "),
Frlush(stdin); gets(pli].ht);
/* Cua so thu 4, mau BROWN trong do
ghi tuoi va luong*/
window (1, 17/,30,20);
clrscr();
cprintf{{"\nlTuoi va luong: ");
scanf ("4d%{", st,81);
plil.tuoi=t;
pli]).luong=1;
} /* Xet thuc qua trinh vao so lieu */
/* Khéi phuc kidu man hioh vdn ban ban diu */
textmode (h.currmode) ;
textbackground( h.atlribute/16);
textcolor( h.attributc$lé);
clrscr();
/* in di liéu */
for(i=0;it<n;1+1)
{
printf{"\n Ho tcn: %s",p[i].ht);
printf ("\ntuoi: %3d\nLuong: %8.2f€",
plil.tuoi,pli]l.luong);
}
}
Bai 5:
finclude"stdio.h"”

main ()

219



struct text info h;
struct person
{
char ht[25]);
inL tuoi;
floal luong;
} p[(100]; int n,i,t;
float 1;
/* Luu méL van ban hién tai */
gettextinfo (&h);
/* chon mot man hinh 16 mau 25 x 80 */
textmode (C40) ;
/* Man hinh mau CYAN, chu mau WH1YE */
textbackground (CYAN) ;
Lextcolor (WHTTE) ;
window(l,1,40,25);
clrscr{);
/* Cua so thu 1 mau RED trong do ghi so nquoi */
textbackground (RED) ;
window({1l,1,30,4);
clrscr();
cprinLf{"\n so nguoi = ? ");
scanf ("%d4d", &n);
for (i=0;i<n; 141)
{
/* Cua so thu 2 mau MAGENTA trong do ghi
nguoi dang xét */
textbackground (MAGENTA) ;
window(1, 6,30, 9);
clrscr();
cprintf ("\n nguoi thu %d",i+1);
/* 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 so tin 1, mau BROWN trong do ghi
va luong*/

window(1,17,30,20);

clrscr();

tuoli

cprintf ("\nTuoi va luong: ™);
scanf ("%d%L", &t,&l);
pli].tuoci=t;
pl(i].luong=1;
} /* Ket thue qua trinh vao so licu */
/* Khéi phuc mbéL vin ban ban diu */
textmode (h.currmode);
textbackground (h.attribute/16);
textcolor(h.altribute%l6);
/* in dd lié&u */
for{i=0;i<n;tti)
{
printf(*\n o ten: %s",p(i].hl);
printf (*\ntuoi: %3d\nluong: %8.21",
pli]-tuoi,pli].luong);
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(o 9 DO HOA

§1. KHAI NIEM DO HOA

Pé hiéu ky thuat lap trinh d6 hoa, dau tién phai hiéu cac yéu té co bin
cta d6 hoa. Tur trude dén nay ching ta chu yéu lam viée véi kidu van ban.
Nghia la man hinh dugc thiét 1ap dé hién thj 25 dong, mdi dong cé thé chira
80 ky tw. Trong kiéu vin ban, cac ky tu hién thi trén man hinh da dugc phén
cimg ciia may PC dn dinh trude va ta khong thé nao thay déi duoc kich
thude, kiéu chir.

O man hinh dd hoa, ta ¢6 thé xir ly dén timg chdm nho (pixel) trén man
hinh va do vy mudn v& bit ky thir gi cling duge. Sy bai tri va sb pixel trén
man hinh duoc goi 1a dd phin gidi (resolution). Do mdi kiéu man hinh do
hoa c6 mot cach xur ly dd hoa riéng nén TURBO C cung cip mdt tép tin
didu khién riéng cho timg kiéu do hoa. Bang 1 cho thiy cac kiéu db hoa va
cdc tép tin diéu khién ching.

Ngoai cac tép c6 dudi BGI chira chwong trinh didu khién dd hoa,
TURBO C ¢on cung cp cac tép tin dudi CHR chira cac Font chir dé vé cac
kiéu chir khac nhau trén man hinh d6 hoa. D6 1a cac tép:

GOTH.CHR
LITT.CHR
SANS.CHR
TRIP.CHR

[RS]
£
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Bang 1. Cic tép tin diéu khién d6 hoa ciia TURBO C

Tén tCp tin Kiu man hinh dd hya
ATT.BGI ATT & T6300 (400 dong)
CGA.BGI IBMCGA., MCGA va cac may tuong thich

EGAVGA.BGI  IBM EGA, VGA va cac mdy tuong thich
HERC.BGI Hercules monochrome va cac may tuong thich
IBM8514.3GI IBM 8514 va cac may tuong thich
PC3270.83GI IBM 3270 PC

Man hinh db hoa gdm nhiéu diém anh duge sip xép twén cic dudng
thang nam ngang va thing ding. Dicu nay ding cho tit ca cac kiéu man
hinh d6 hoa clia may tinh. Khac biét chu yéu gitra ching 1a kich thude va
s6 cac diém anh. Trong kiéu CGA (do phan giai thip), diém anh co kich
thude 1én. chidu ngang ¢6 320 diém anh, con theo chidu dimg ¢ 200
diém anh. Man hinh VGA ¢6 dd phan giai cao hon: Diém anh nho hon.
trén mdi hang ¢6 640 diém anh va trén mdi cot c6 480 diém anh. Piém
anh ciang nho thi sé diém dnh trén man hinh cang nhiu va chit luong do
hoa cang cao.

Mai kidu db hoa ding mot hé toa do riéng. He toa do cho man hinh VGA
1a 640 x 480 (hinh 1)

(0,0) (639.0)

0.479) (639.479)
Hinl 1. H$ toa do VGA



Nho hé 1oa dé nay. ta ¢6 thé tic dong hay tham chiéu dén bit ky diém
anh ndo trén man hinh dé hoa.

Néu diing man hinh CGA thi géc phai dudi ¢6 toa do (319, 199). Poc lap
voi kiéu do hoa dang su dung, cic ham getmaxx va getmaxy bao gior cling
cho toa d§ x va y 16n nhét trong kidu db hoa dang dung.

Mot chwong trinh dd hoa thudng gdm cée phin sau:

- Khoi dong hé lhf)ng do hoa.

- Xac dinh mau nén (mau man hinh). mau dudng vé. mau 16 va kicu
(mau) to.

- V&, 16 mdu cdce hinh ma ta mong mudn.

- Cac thao tac dd hoa khac nhu cho hién cac dong chir...

- Déng hé thong do hoa dé tré vé mode van ban.,

§2. KHO'Il BONG HE BbO HOA

Muc dich cua viée khai dong hé théng dd hoa 1a xac dinh thiét bi db hoa
(man hinh) va mét d6 hoa s& st dung trong chuong trinh. Dé lam diéu nay ta
dung ham

void initgraph(int *graphdriver. int *praphmode, char *driverpath);
trong dé: driverpath la duéng din cia thu muc chira cde 1ép tin dicu khicn
db hoa. graphdriver. graphmode cho biét man hinh va mét dé hoa s& sur
dung trong chuong trinh. Bang 2 cho cadc gia tri kha di cua graphdriver va
graphmode.

Vi du 1: Gia s may tinh cua ta ¢é man hinh EGA, cic tép tin dd hoa
chira trong thu muc C: \TC, khi d6 ta ¢o thé khoi dong h¢ thong dd hoa
nhu sau:

#include "graphics.h"
void main ()
{
int. mh-¥GA, mode= EGALO;
initgraph{&mh, &mode, "“C:\'lC™);
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Bang 2. Cac gia tri khi di cua graphdriver, graphmode

graphdriver
Detect (0)
CGA (1)

MCGA (2)

EGA (3)
EGAGS (4)
EGAMONO (5)

VGA (9)

HERCMONO (7)
ATT400 (8)

PC3270 (10)
IBMB8514 (6)

graphmode

CGACO (0)
CGACI (1)
CGAC2 (2)
CGAC3 (3)
CGAHi (4)
MCGAO (0)
MCGAT (1)
MCGA2 (2)
MCGA3 (3)
MCGAMed (4)
MCGAH:i (5)
EGALO (0)
EGAHi (1)
EGAGALO (0)
EGAG4Hi (1)
EGAMONOII; (0)
VGALO (0)
VGAMED (1)
VGAII (2)
HERCMONOHI
ATT400C0 (0)
ATT400C1 (1)
ATT400C2 (2)
ATT400C3 (3)
ATT400MED (4)
ATTA400HI (5)
PC3270H1 (0)
IBM8S14L0 (0)
[BMS514111 (1)

D phiin giai

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
640 x 480
720 x 548
320 x 200
320 x 200
320 x 200
320 x 200
640 x 400
640 x 400
720 x 350

640 x 480, 256 mau
1024 x 768. 256 mau

X
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Cha y 1: Bang 2 cho cac hang va gid il cta chimg ma cdc bicn graphdriver,
graphmode ¢4 thé nhan. Chang han hing DETECT ¢6 gia tri 0, hang VGA
cO gid tri 9, hang VGALO ¢é gid tri 0... Khi ldp trinh ta ¢6 thé dung tén
hang hodc gia tri twong dng cua ching. Chang han cac phép gan trong vi du
1 ¢ the viét theo mdt cdch khdc tuong duong nhu sauw:

mh=3;
mode=0:

Chua y 2: Bang 2 cho thay dd phan giai phu thude ca vao man hinh va
mode. Vi du trong man hinh EGA néu dung mode EGALO thi dé phin giai
[a 640 x 200, ham getmaxx cho gia tri 639, ham getmaxy cho gia tri 199,
Néu cang man hinh EGA ma dung mode EGAHI thi dé phan giai la 640x
350, ham getmaxx cho gid tri 639, ham getmaxy cho gia wy 349.

Chu y 3: N¢u khéng bict chinh xac kicu man hinh dang su dung thi ta
gan cho bién graphdriver hang DETECT hay gid tri 0. Khi dé k&t qua cua
ham initgraph s€ la:

- Ki¢u cua man hinh dang stir dung duge phat hié¢n, gia tri s6 cua no duoc
gan cho bién graphdriver.

- Mode d6 hoa & dd phin giai cao nhit ung véi man hinh dang st dung
ciing dugce phat hién va gia trl $6 cua ndé duge gan cho bién graphmode.

Nhu viy viée ding hing s0 DETECT chiing nhitng ¢6 the khoi dong duoe
h¢ thong d6 hoa cua man hinh hién ¢6 theo mode ¢6 dd phan gidi cao nhat, ma
con gifip ta xac dinh chinh xac kiéu man hinh dang sir dung.

Vidu 2: Chuong trinh dudi ddy xac dinh kiéu man hinh dang st dung.

Jinclude “graphics.h”
linclude “stdio.h™
#include "conio.h”
void main()
{
int mh=0, wmode= 0;
initgraph (&mh, &mode, "");
closegraph();
printf (*\n Gia tri sb c@a man hinh 1a: %d", wh):
getch(};
}
Néu chuong trinh cho két qua:
(5id try 8O cua man hinh la: 3

thi ta ¢6 thé khang dinh loai man hinh dang ding 12 EGA.
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Chu y 4: Néu chudi dung dé xac dinh driverpath 1a mét chudi réng (nhu
trong vi du 2) thi chuong trinh dich sé tim cdc ép dic¢u khién d6 hoa trén thu
muc chu (the muc hién hanh).

§3. LO1 DO HOA

Khi khoi dong hé thdng dd hoa néu may khong tim thdy cic chuong trinh
diéu khién do hoa thi s¢ phat sinh 13i dd hoa va viée khoi dong coi nhu
khong thanh. L& dé hoa con phat sinh khi ding cac ham. Trong moi trudng
hop. ham graphresult cho biét ¢6 15i hay khang 181 va d6 1a 161 gi. Bang 3
cho cdc ma 16i md ham nay phat hién duge. Ta ¢6 thé dimg ham
grapherrormsg vai ma 18 do ham graphresult tra vé dé bidt duoe do 1a 161 gi.
vi du:

int maloi;

maloi = graphresult();

print f("\nL&i dd hoa la: %s", grapherrormsg{maloi)):

Bang 3. Cac ma 16i cia graphresult

[ Hing _ Tri | L3i phit hién“ )
arOk 0 | Khong co 15
griNolnitGraph -l Chua khoi dong hé dd hoa
orNotDetected -2 Khdng c6 phin cimg db hoa
grFileNotlFound -3 Khéng tim thiy trinh dié¢u
khién dd hoa o
grlnvalile‘ich_w_’__' -4 _'I'rinh diéu khién khong hop 1S
grNol.oadMem -5 Khéng di RAM cho dd hoa
‘grNoScanMem -6 Vuot vung RAM trong Scan fill
arNotloodMem -7 Vugt ving RAM trong (lood fill
gri'ontNol'ound -8 Khdng tim lhfly tip tin Font
grNoFontMem -9 | Khéng du RAM dé nap Iont
grinvalidMode -10 | Kiéu dé hoa khéng hop 1¢ cho
trinh diéu khién
arlirror 211 | L&i d6 hoa tdng quit
grlOcrror 212 | L3i do hoa vao ra B
grinvalidFont -13 | Tap tin IFont khong hop 1¢
grinvalidFontNum -14 S(')__hiéu Font khong hop 1¢
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§4. MAU VA MAU
Dudi day 12 cac ham dé chon mau va mau.
1. Pé thiét Iip méu nén ta siv dung ham
void sctbkeolor(int color):
2. DG thidt Igp méu dwong vé fa diing ham
void seteolor(int color);
3. Dé thiét Igp mdu (kidu) 16 va min 16 ta ditng him
void setfillstyle(int pattern, int color);
Trong ¢a 3 trudng hop color xdc dinh mi cua mau. Cac 2id 1 kha di cua
color cho trong bang 4, pattern xic dinh ma ciia mau 16 (xem bing 3).
Miu (6 va mau té ¢ duge str dung ong cac ham picslice. fillpoly, bar.
bar3d va floodfill (xem §5 duai day).
4. Chon gidi mau: DE thay dbi giai man di duoe dinh nehia trong bang 4 ta
ding ham
void setpalette(int colornum, int color);
Vi du cdu [énh
sctpalette(0, Lighteyan);
bién mau dau tién trong bang mau thanh xanh lo nhat (Lighteyan ). Cic mau

khic khéng bi anh huong.

Bing 4. Cac gia tri kh: di cua color

| Tén \hfmg | Gia tri s6 | MAu hién thi
BLACK 0 Den -
BLUE 1 Xanh da woi |
“GREEN 2 Xanh 14 ciy B
CYAN 3 Xanh lo )
RIED 4 | Do
 MAGENTA 5 Tim
BROWN 6 Niu
LINGTGRAY 7 Xdm nhat
DARKGRAY 8 Xam sim
LIGHTBLUE 9 Xanh da troi nhat
LIGUTGRELN 10 |Xaohlicaymhat
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Tén hing

Gia tri 56

Maiu hién thl

LIGIITCYAN 11 Xanh lo nhat
LIGITRED 12 | Donhat
[LLIGHTMAGENTA 13 Tim nhat
YELLOW 4 |ving |
| WHITE 15 | Iring |

5. Dé nhan giai mau hién hanh ta ding ham

vord getpalette (struct palettetype *palette):

¢ day palettetype la ki¢u di dinh nghia truée nhu sau:
fdefine MAXCOLORS 15

struct palettetype

{

unsigned char size;

unsigned char colors{MAXCOLORS+11;

}s

¢ day: size 1a $6 lwong miu trong palette, colors [d mang chia mau vén chi
$O mang chay tir 0 dén size - 1.

Bing 5. Cac gia tri kha di cua pattern

Tén h.mg

(,m fri 6

M ti kicu 16

[ MPTY FILL 0 I'6 bang méu nén

SOLID_FILL 1 T bing dudng nét lidn

LINE_FILL 2 To bing - - -
LTSLASH_FILL 3 16 bing ///

SIL f\%ll I [LL 4 L To bam, /1! in dam

BKSLASI I FILL 5 To ban& \Win ddm -
LTBKSLASIH FILL 6 16 bang \\

]IA'i'C[I FILL 7 Td bang dudng gach bong nhat
XHAT CIL_TFILL 8 Tb bing dutmg gach bong chir thap
INTERLEAVE 1L I 9 1o bi‘u‘u_g duong dut qufm; o
WIDE _DOT FHLL 10 To bégig diu chim thua o
CL.OSE_DOT_FILL 11 Td biang déu chim mau
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6. Ham getcolor tri vé miu da xic dinh trude dé bang ham seteolor,

7. Ham getbkcolor tra v& mau da xéc dinh trude do bing ham setbkeolor.

8. Ham getmaxcolor tra v& s6 luong mau cue dai thude giai mau hién
dang ¢o hicu lwe. Trén 256 K EGA, ham getmaxcolor ludn cho gia tri 15.

§5. VE VA TO MAU
(6 thé chia cac dudng va hinh thanh bén nhém chinh:
- Duong tron va hinh won
- Duong pap khice va hinh da giac
- Duomg thing
- Hinh chir nhit
5.1. Bwong tron va hinh tron
Nhém nay gém cung tron, dudng tron, cung cllipse va hinh quat.
1. Cung tron: BE vé mét cung tron ta dung ham
void arc(int x, int y. int gd, int gc, intr);
¢ day:
(x,y) la toa dd cua tAm cung tron
t 1a ban kinh
gd 1a gée ddu
oc 1a goc cudi
Chi y: Trong tat ca cic ham dudi diy, goc tinh theo do va ¢6 gia tri tir 0
dén 360.
2. Dwong tron: D& ve mot duong tron ta dimg ham
void circle(int x, int y, int r);
o day:
(x,y) la toa dd cua tim
r 1a ban kinh dwrong tron
3. Cung ellipse: D& vE mdt cung Ellipse ta dung ham
void ellipse(int x.nt y,int pd.int ge,int xr,int yr);
¢ day:
(x, y) la toa d cua tdm cung Ellipse
od 13 gde dau

gc 1a géc cudl



Xr 1a bin true ngang

yr 1a ban truc dimg

4. Hinl quat: D& vE va 16 mau mot hinh quat ta ding ham

void pieslice(int x,int y,int gd.int ge.int r);

o day:

(x.y) 1a toa dg tim hinh quat

ud 1a goc dau

ge a goc cudl

r [4 ban kinh

Vi du 1: Chuong trinh du6i ddy s& v& Mot cung tron o gbe phan wr
thu nhat, mot cung cllipse & goc phan wr thi ba, mot dudmg ron va mot
hinh quat quét tor 90 dén 360 do.

linctude <graphics.h>

ffinclude <conio.h>

main ()

{

int mh, modec;
/*Kh&i déng dd hoa,man hinh EGA, mode EGALO*/
mh - KGA;
mode -EGAT.O;
initgraph{&mh, &mode, "C:\\TC\\BGI");
/* MAu nén Green, miu dudng vé
White, miu td Red, kiéu té SlashFill */
scktbkcolor (GREEN) ;
sctcolor (WILTE) ;
sctlillsbyle (SLASI FILL, RED);

/* v&: mdL cung Lron & géc phidn tu Lha nht,
mét cung Ellipse o géc phdn tu thi ba,
mdt dudng tron, mdét quat tron */

arc{160, 50, 0, 90, A45);
cllipse{480, %0, 180, 270, 150, 45);
circle(160, 150, 45);

pieslice (480, 10, 90, 360, 45);
gcetceh () ;

/* K&t thac ché d6 dd hoa */

closcgraph();
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5.2. DPwéng gap khic va da giac

1. Muén vé mjt diong g(”;p khuac di qua n dicm: (x1 y1), ... (xnan) thi
truie hét ta pha dua cic toa dd viio mdt mang a nio do ki¢u int. Noi mot
cich chinh xdc hon, cin gan x1 cho a[0], y1 cho a[l], x2 cho a[2], v2 cho
a

3].... Sau do ta viét 1oi goi ham:
drawpoly(n, a);
Khi diém cudi (xn. yn) trung véi diém ddu (x1, y!) ta nhin duyc mot
duong gip khie khép kin.
2. Gid sti a i mdng di ndéi trong diém 1. khi d6 11 goi ham
fillpoly(n, a);
s¢ ¢b tac dung vE va 1o mau mot da gide ¢ dinh la cac diém
(x1.yD) . L(xn, yn).
/i du 2: Chuong trinh dudi ddy s¢ v& mot duong gdp khice va hai hinh
tam gidc.
#includc <graphics.h>
I include <conio.h>
/* Xay dung cac mang chia Loa dd cac dinh */
int polyl[)={5,200,1%0,5,100,300};
int. poly2[]1={20%,200,390,5,300,300};
int poly3l]={405,200,590,b5,5%00,300,405,200};
main{()
{
int mh=0, mode=0;
initgraph (&mh, &mode, "™);
/* Miu nén CYAN, miu dudng va
YELLOW, miu t6 MAGENTA, mau té Solidlill */
scitbkcolor (CYAN);
Setcolor (YELLOW):;
sctfillstyle (SOLID FILL, MAGENTA);
/* bBudng qip khic */
drawpoly {3, polyl);
/* Ninh da giac */
fillpoly (3, poly?);
/* Ulinh da gtac */
fillpoly (4, poly3);
geteh();
closeqgraph () ;
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5.3. Buwong thang
I. Ham line
void line(int x1.nt y1,int x2,int y2):
v& duomg thing ndi hai diém (x1, v1) va (x2. y2) nhung khong 1am thay déi vi
i con tro.
2, Ham lineto
void lincto(int x.int y):
v& duong thing tir diém hién tai toi didm (x. y) va chuyén con tr¢ dén diém
(X, ¥)
3. Ham linerel
void linerel(int dx,int dy);
v& mot duong thang Lo vi tri hién tai (x, y) cta con trd dén diém (x + dx, y +
dy). Con tré duge di chuyén dén vi tri mot.

4. Ham movelo

void moveto(int X.int y);
s¢ di chuyén con (ro téi vi tri (x. ).

Vi du 3: Chuong trinh dudi day tao 1¢n mot dwong gfxp khic bang cac dogn
thang. Duong gip khic di qua cac dinh sau: (20,20), (620, 20). (620. 18N> 7
180) va (320, 100).

tinclude <graphics.h>
$include <conio.h>

main ()
{

int. mh-0, mode 0;
initgraph(&mh, &mode, "7);
sctbkcolor (GREEN) ;
sctcolor (YRILILOW) ;
movelo {320, 100);
line (20,20, 620,20);
lincrel (-300,80);
lineto (620,180} ;
lineto (620, 20);
gcetech () ;

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 nhit cé cac canh song song voi cac canh cua man
hinh. Toa dd dinh trén bén trdi cua hinh chir nhat la (x1.,y1) va diém dudi
bén phai la (x2,y2).
2. Ham bar
void bar(int x1,int yl.,int x2,int y2);
s& v& va td mau mat hinh chir nhit. Cac gia tri x1, yl. x2 va y2 ¢6 y nghia
nhu da noéi trong diém 1.
3. Ham bar3d
void bar3d(int x1.int y1,int x2,int y2.int depth,int top):
s€ vé mot khoi hop chir nhat, mat ngoai cua no 1a hinh chir nhit xac dinh boi
cac toa do x1,y1,x2,y2 (nhu di néi trong diém 2). Hinh chir nhit niay dugc
t6 mau. Tham sé depth an dinh sé diém anh trén bé sau cua khéi 3 chicu.
Tham sd top cho biét khéi hop ¢ nip hay khong: Khi top <>0 la ¢6 nip,
top = 0 la khong nip (xem hinh v&).

by R oy Sl 3 L

top<>0 top=0
Vi du 4: Chuong trinh dudi day sé vé mot duong chir nhat, mét hinh chir
nhat va mot khdi hop chir nhit 6 nép.
ffinclude <graphics.h>
finclude <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);



bar (5,175, 300, 340) ;
bar3d {320,100, 500,340,100, 1)
getch();

ctoscgraph () ;

§6. CHON KIEU PUONG
Muc nay gisi thiéu 3 ham
1. Ham setlinestyle
void setlinestyle(int linestyle,int pattern.int thickness):
tac dong dén nét vE ctia cac thu tuc line, lineto. rectange, drawpoly. circle....
Ham nay cho phép ta an dinh 3 y¢u 10 cua dudng thang 1a dang. bé day va
mau t t2o0.
+ Dang dudng duge xac dinh bai tham sé linestyle. San day la cac gid tri
kha di cua linestyle va dang dudmg thang teong Gng.
SOLID LINE=0 Nét lién
PDOTTED LINE=1 Nétchim
CENTER LINE=2 Nét cham gach
DASHED LINL =3 Nét gach
USERRBIT LINE=4 MAu tutao
+ Bé diy duoc xac dinh boi tham s6 thickness. Tham sé ndy ¢6 thé li:
NORM_ WIDTH =1 8¢ ddy binh thudong
THICK_WIDTH =3 B& day pip ba
+ Mau wr tao: Néu tham sb tho nhat 14 USERBIT _LINE thi ta ¢6 thé tao ra
mau duong thing b%mg tham sd pattern. Vi du xét doan chuong trinh:
int pattern= 0x1010;
sctlinestyle(USERBIT LLINE, pattern. NORM_ WIDTI:
line(0,0,100.200);
Gia tri cua pattern trong h¢ 16 1a 1010 hay trong hé 2 [a
00601 0000 000l 0000
Chd nao ¢o bit 1 diém anh s& sang. bit 0 lam tit diém anh.
2. Bé nhan cdc gid tri hién hanh ciia 3 yéu 66 trén ta dimg him:
void getlinesettings(struct linesettingstype *lincinfo),

vo kiéu tinesettingstype 83 duge dinh nghta trude nhu sau:
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slruct lincscttingstype
{
int linestyle;
unsigned int upaticen;
int. Lhickness;
i
‘i dy 1: Chuong trinh dudi ddy minh hoa cich dung cic ham setlinestyle
va getlinesetlings dé v& dudmg thing.
/* Kiéu duang */
#include <graphics.h>
#include <conio.h>
main()
{
struct linescttingstype kicu cuj;
int mh=0, mode=0;
initgraph{&mh, &mode, "");
if (graphresult!= qroOk)
extb(l);
selbkcolor (GREEN) ;
sctcolor (RED) ;
1ine (0,0,100,0);
/7 Twn lai kidu hién tai */
‘1 cu);
cocu moi *+/
sec..uestyle (DOTTED LINE, 0, THICK WIDTH) ;
line (0,0,100,10);
/* Phuc hdi kidu cit */
scetlinestylc (kieu cu.linestyle,
kicu cu.upaltlern, kicu cu.thickness);
Line (0,20,100,20);
gctch();
closegraph();
}
3. Ham setwritemode

void sctwritemode( int writcmode);
s¢ thidt lap kiéu thé hién duong thing cho cic ham line, drawpoly, linerel.
lincto. rectangle. Kidu thé hicn duoge xde dinh boi tham s writemode:
- Néu writemode bang COPY _PUT = 0, thi dudng thang duoe viét d& 1én
dong dang ¢é trén man hinh.
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- Néu writemode bing XOR_PUT = 1. thi mau cua dudng thing dinh va
s& két hop voi mau cua timg chdm diém cta dwong hién c¢6 trén man hinh
theo phép toan XOR (Chuong 2. $15) dé tao 1én mdt duong thine mai,

Mot tung dung ciia XOR_PUT la: Khi thiét 1ap kiéu writemode bing
XOR PUT 16i v& lai duong thing cting mau thi s& x6a dudng thing cii va
tra vé man hinh nguyén thuy.

Chuong trinh dudi ddy minh hoa cich dung ham sctwritemode. Khi thyc
hién ta s& thdy hinh chir nhit thu nhé dén vao tim man hinh.

Vidu 2:

/* 'hu hlnh; */

linclude <graphics.h>
finclude <conio.h>
main ()
{
stLruct linesettingstype kicu_cu;
int wmh=0, mode=0, x1, yl, x2, vy2;
initgraph(&mh, &mode, "");
it (graphresultt!= grOk)
exit (1)
selbkcolor (GREEN) ;
selcolor (RED) ;
setfillstyle{CrOSE DOYT FILL, YHLLOW);
x1=0;
yl 0O;
x2=getmaxx{) ;
y2Z2=gctmaxy(};
setwritemode (XOR PUT} ;
/* V& hinh chi nhat */
LL: rcctangle(x1,yl,x2,y2);
if ( (xT+1)<(%x2-1) && (y141)<(y2-1) )
{ /¥ xda hinh chu nhat */
rectangle(xl,yl,x2,vy2);
x1=x111;
yl=y1+1;
/* co hinh ch@ nhat */
xX2=x2-1;
y2-y2-1;
goto LL;



/* Trd vé overwrilbe mode %/
setwritemode (COPY PUT);

closegraph () ;

§7. CLPA SO (VIEWPORT)
1. Viewport
LA mdt ving chir nhit trén man hinh d6 hoa twa nhu window trong,
textmode. Dé thiét 1ap viewport 1 dung ham
void setviewport(int x1,int v [,int x2.int y2.int clip);
trong 46 (x1.y1) la toa dd pdc trén bén trdi va (x2.y2) 1a toa db g6e dudi bén
phai. Bdn gia tri nay phai thoa man:
0<=x1<=x2
0 <=yl <= y2
Lham sé clip ¢6 thé nhan mét trong hai gid tri:
clip =1 khong cho phép vE ra ngodi viewport
clip = 0 Cho phép v& ra ngoai viewport.
Vidu cau Iénh
sctviewport(100,50,200,150. 1);
s& thidt ldp viewport. Sau khi 1dp viewport ta ¢6 hé toa dd moi ma goc trén
bén trai cua viewport € ¢6 toa do (0,0).
2. Bé nhin viewport hién hanh ta dimg ham
void getviewsettings(struct viewporttype *vp);
¢ day kiéu viewporttype di dugc dinh nghia nhu sau:
struct viewporttypc
{
int left, top, right, bottom;
int clip;
}:
3. Dé xéa viewport ta ditng hin
void clearviewport(void);
4. Pé x6a man hinh va dua con chay vé toa d (0,0) ciia man hinh ta
ditng ham
void cleardevice(void):

Chu y: Cau [énh nay s¢ x6a moi tht trén man hinh.
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5. Toa do am dwrong:

Nhé st dung Viewport co thé viét cde chuong trinh a6 hoa theo toa do
am duong. Mudn Viy ta thiét 1ap viewport sao cho tdm (diém gitta) man
hinh {a goc trén bén wrdi cua viewport va cho clip = 0 d¢ ¢o thé vE ra
ngoal gidi han coa viewport. Sau diy la doan chuong trinh thuc hié¢n
cong viée trén

int xc, yc:
x¢  qgetmaxx () /2; yc= getmaxy()/2;
setviewport (xc, yc, getmaxx(), gelmaxy(), 0);
Nhu thé man hinh s& duee chia lam 4 phﬁn véi toa d6 dm duong nhu sau:
Phan tu trai trén x Am, y &m
Phin tr trai duoi x 4m, y duong
Phéin tu phai trén x duong. y 4m
Phan wr phai dusi x dvong, y duong

Chuong trinh dudi day vé dd thi ham sin(x) trong hé truc toa dd am
duong. Hoanh do x 14y cdc gid tri tir -4%P1 dén 4*PL Trong chuong trinh ¢6
dung hai ham mai [a: outiextxy va putpixel (xem cac muc sau),

Vidu 1:

/* D& thi ham sin; */

flinclude <graphics.h>
#include <conio.h>
#include <math.h>
#define SCALEX 20
fdefine SCALEY 60
main{}
{
int mh- 0, mode=0, x, vy, ij;
initgraph{&mh, &mode, *"");
if (graphresult! qr0Ok)
exit(1l);
setviewport (getmaxx () /, getmaxy () /2,
getmaxx(),qg etmaxy(),0};
/* Ke he truc Loa do */
setcolor (BLUE) ;
line (- {getmaxx()/2),0,gctmaxx(}/2,0);
line (0, - (getmaxy({)/2),0,qetmaxy()/2);
scttextjustily(1,1);
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sel.color (RED) ;
outtextxy (0,0, (0,0)");
tor (i —400;i<=400;1+1)
{
x round(2*M PI*i*SCALEX/200) :;
y=round(sin(2*M PI*i/200)*SCALLY) ;
putpixel (x,y, YELLOW) ;
}
getch(};
closcgraph();
}

Vidu 1 tao 1&n mot dd thi tir cac chim diém. By gidr ta stra vi du 1 doi chit:
gilt nguyén tir dau dén outtexixy. thay phin cudi bai doan chuong trinh dudi
day. Ta sé& duoc dd thi lién tue g6n1 cac doan thz:mg ghép lai voi nhau,

Vidu 2:

/* Phin dau qidng vi du 1 */
sctcolor (YELLOW) ;
for (i=-400;1<=4100;++1i)

{
x=round {2*M PT*i*SCALFEX/200) ;
y=round(sin{2*M PI*i/200)*SCATLEY) ;
if(i= —-400)
movcto(x,y);
else
lineto(x,y):
}

gelcech () ;

closegraph () ;

§8. TO BPIEM, TO MIEN
1. Ham putpixel
void putpixel(int x, int v, int color);
s¢ 10 diém (x.y) theo mau xdc dinh bdi color.
2. Ham gertpixel
unsigned getpixel(int x, int y);
$& tra vé sd hidu mau cua diém anh & vi tr (x,y).

Chi y: néu diém nay chua duge t6 mau béi cac ham v& hoic putpixel
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(ma chi mai duge tao mau nén hoi setbkeolor) thi ham cho gia tri bang 0. Vi
viy ¢6 thé dung ham nay theo mau dudi ddy dé xac dinh cac nét v& trén man
hinh db hoa va ve ra gidy.
if (gelpixel (x,y) !'=0)
{
/* Diém (x,y) duoc vd , dat mdt chém didm ra gidy */
1
3. Té mién. DE td mau cho mot mién nao do trén man hinh ta ding ham:
void floodfili(int x, int y, int border);
o day: .
(x.y) la toa A6 cva mot diém nao do goi la diém gico.
tham sd border chia ma cua mot mau.

Su hoat dong cua ham floodfill phu thudce vao gia tri cua x, y. border va
trang thai man hinh.

a) Khi trén man hinh c¢6 mot dwong (cong hodc gdp khue) khép kin ma
mi mau ctia né bing gid tri cua border thi:

+ Mién gioi han béi duong kin s& duoc td6 mau néu didm gico (x.y)
nim bén trong mién nay.

+ Néu (x.y) nim bén ngoai thi phin man hinh bén ngoai mién déng noi
trén dugc 16 mau.

b) Khi trén man hinh khong c¢é mét duong nao nhu vy, thi ca man hinh
dugc t6 mau.

Vi du 1: Chuong trinh dudi ddy sé v@ mot duong tron do trén man hinh
xanh. Toa dd (x.y) cua diém gico dugce nap vao tir ban phim. Tuy thude vao
gla trl cu thé cua x, y. chuong trinh s& t& mau vang cho hinh tron hode phin
man hinh bén ngodi hinh wron.

#include <graphics.h>
¥include <stdio.h>

main ()
{
int mh=0, mode=0, x, y;
initgraph (&mh, &mode, "");
if (graphresuli!= grQCk)
exit(1);
sctbkcolor (GREFN) ;

sel.color (RED) ;
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sctiillstylae{11l, YHELLOW) ;
cirele (320,100, 450);
moveto (1, 150);
outtext (" Toa do diem gico x,y ")
scanf{ {("%d%d"”, &x, &y) ;
flooddfill (x,y, RtD);
getch () ;
closegraph (};
}

Vi du 2: Minh hoa cach ding ham putpixel va ham getpixel dé v¢ cdc
did¢m anh va sau dé xo6a cac diégm anh, Mubn két thue chuong trinh bam 128C
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finclude <conio.h>
linclude <graphics.h>
#include <stdio.h>
Jinclude <stdlib.h>
int secd = 1962; /* Nhan cho bd tao
56 ngdu nhié&n */
int numpts - 2000; /* V& 2000 chim diém */
int ESC = 27;
voild putpixelplay(void);
main ()
{
int mh~+0, mode-:0;
initgraph (&mh, &mode, ""};
if (graphresult({)! grOk)
{
exit(1l);
}
putpixclplay{);
closeqgraph();
)
void pulpixelplay(vold}
{
int i,x,y,color,xmax,ymax,maxcolor,ch;
struct viewporttype v;
gelvicwseltings (&v);
xmax- (v.right - v. left -1);
ymax={v.bottom - v_.top -1);

maxcolor=gctmaxcolor{};



while (!'kbhit{})
{
/* V& cic chim diédm mét
cach ngiu nhién */
srand(sced);
1=0;
while {i<=numpts)
(
++1;
xX=random (xmax)+1;
y=random (ymax)}+1;
color=random (maxcolor) ;
putpixel (x,y, color);
}
/* Xba cac didm anh */
srand(seed) ;
1=0;
while (i<=numpts)
{
1+
x- random(xmax) + 1;
y= random(ymax) + 1;
color=random (maxcolor) ;
putpixel (x,y,0);
}
Lf (kbhit ())
{
ch=gectch{(};
if (ch==KESC)

break;

}
} /* Két thic ham putpixelplay */

§9. X(r LY VAN BAN TREN MAN HiNH DO HOA

9.1. Hién thj vin ban trén man hinh dé hoa
Him outtext
void outtext (char *s);
s& cho hién chudi ky tu (do s tro tdi) tai vi tri hidn tai cvia con tro.

[
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Ham outtextxy
void outtextxy(int x.int y,char *s);
s& cho hién chudi ky tur (do s trd 1) tai vi tri (x.y).
Vi du 1: ai cach sau ddy s& cho cang két qua
outtexixy (100,100,"Chao ban");

moveto (100.100):
outtext ("Chao ban");
Cha y: Trong mdt dd hoa van cho phép ham vao dir liu scanf va cic
ham bt phim geteh. kbhit.
9.2. Fonts
Nhu da néu cac Fonts nim trong cac tép tin .CHR trén dia. Cac Font nay
cho cde kich thudce va kiéu chir khac nhau sé hién thi trén man hinh dd hoa
bing cac him outtext, outtextxy. Dé chon va nap Font ching ta dung ham:
void settextstyle(int font.int dircction.int charsize):
Cha y: ham chi ¢6 tie dung néu tdn tai cae tép .CHR
+ Tham s6 direction ¢6 thé nhin mot trong hai gid tri:
HORIZ DIR =0
VERT DIR =1
Néu direction = 1IORIZ_DIR. vin ban s& hién thi theo chiéu nam ngang
tir trdi sang phai. Néu direction = VERT DIR. van ban s& hién thi theo chicu
dung (o dudn 18n trén,
+ Tham s6 charsize la hé s& phéng to ky tu va ¢ gid tri trong khoang
I dén 10,
- Néu charsize = 1, Font duoc thé hién trong hinh chir nhit 8*8 pixel.

- Néu charsize = 2. Font duoe thé hién trong hinh chir nhit 16* 16 pixel.

- Néu charsize = 10. Font duge thé hién trong hinh chit nhit §0#80 pixel.
1+ Tham s6 font dung dé chon kiéu chir va nhin mdt trong cdac Qia try sau:
DEFAULT FONT =0
TRIPLEX TONT =1
SMALL FONT =2
SANS_SERIIF FONT =3
GOTHIC FONT =4
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Cdc gia tri do settextstyle thiét 1dp s& dir nguyén cho dén khi goi mot
scttextstyle méi.
Vi du 2:
settextstyle (3.VER'T DIR.2):
outtextxy (50.50." JHELLO "):
9.3. Vi tri hién thij
Ham settextjustify quy dinh vi tri vin ban hién thi (trong cic ham outtext
va outtexixy) so vai diém moc (x.y).
[lam nay ¢6 dang
void settextjustify(int horiz. int vert);
Tham b horiz ¢d thé 1a mot trong cac hfmg 56 sau:
LEFT TEXT = 0 (Diém mbe bén wai van ban)
CENTER TEXT =1 (Diém mdc o giita viin ban theo chi¢u ngang)
RIGHT TEXT =2 (Diém mde bén phai vian ban)
Tham sb Vert ¢o thé 1a mot trong céc hing s6 sau:
BOTTOM TEXT =0 (Diém mbe & day vin ban)
CENTER_TEXT = 1 (Diém mbe & gifta van ban theo chi¢u doc)
TOP _TEXT = 2 (Piém mbe & dinh van ban)
Vidu 3:
scttextjustify(1.1);
outtextxy(100.100."ABC"):
Két qua 1a diém (100.100) s& ndm gitia chit B.
9.4. Bé rong va bé cao ciia van ban
Ham textheight
void textheight (char *s):
tra vé chiéu cao (theo pixel) cua chudi do s trd &i. Vi 8*8 bit map Font va
hé sb l(huyéch dai chir la 1 thi
textheight ("[1") = 8
Vi du 4: Doan chuong trinh dudi ddy s¢ cho hi¢n 5 dong chi.
finclude <graphics.h>
$include <conio.h>
main()

{

int. mh=0,mode=0,y,size;
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initgraph (&mh, &mode, ™"} ;
y=10;
settextjustify(0,0);
for{size=1; size<=%; t+slize)
{
settextstyle(0,0,size);
outtextxy(0,y, "GRAPHICS") ;
y t= textheight ("GRAPHICS™)} + 10;
}
gcectch () ;
closegraph () :
}
Ham textwidth
void textwidth(char *s);
st dura vao chidu dai cua chudi, kich thuéc Font chit. hé sb khuyéch dai chit
dé tra vé bé rong (theo pixel) cna chudi do s trd 161
Vi du 5: Trong chuong trinh dudi diy sé lap cac ham vao ra wrén 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 text write{int *x,int *y,char *s)
{

outtextxy(*x,*y,s); *x += textwidthi{s);

}
void text_writeln(int *x,int *y,char *s)
{
outtextxy(*x, *y,s);
*x=Lmarqgin;
*y += textheight(s)i5;
}
void text read(int *x,int *y,char *s)
{

int i=0;



char ch{2];

chll] O;

whilc (1)

{
ch[0]l=gctch();
I[(ch[Oj==Enter) brecak;
Lext write(x,y,ch);
s(i]=ch[0]); 1+1L;
}
s[i]=0;
}
main{)
{

in{. mh=0,modc=0, x, y, Xmax, ymax;

char namc[25];

initgraph{&mh, &émode,”");

sctltextstyle (TRIPLEX__L"ONT, HORTZ DIR, 3);

x=Lmargin;

vy 100;

text wrike (&x,&y,"cho ten cua ban: ™) ;

text read (&x,§y,name);

text writeln (&x,&y, "™ )

text. write(&x, &y, "chao ban ");

text write(&x,§éy,name);

getch{);

closcgraph();

§10. CAT HiNH, DAN HINH VA TAO ANH CHUYEN BONG
1. Ham imagesize
unsigned imagesize(int x 1,int y1,int X2,int y2)
tra vé s6 byte cin thiét dé luu trir anh trong pham vi hinh chit nhi
(x1.y1.x2.y2).
2. Ham malloc
#include <alloc.h>
void *malloc(unsigned n);

wa vé con tro tro to1 mot vung nhéd n byte mdi duge cap phat.



3. Ham getimage

void getimage(int x1,int yl.ant x2.int y2,void *bitmap);

s& chép cac diem anh cua hinh chit nhit (x1.y1.x2,y2) va cic thdng tin vé bé
rong. cao cua hinh chir nhdt vao vang nhd do bitmap trd tdi. Vang nhé va
bicn bitmap cho boi ham malloc. DG 1dn cta vang nhd duge xae dinh bing

ham imagesive.

4. Ham putimage

void putimage(int x,int y,void *bitmap.int copymodc):

dung dé sao anh hru trong ving nhd bitmap ra man hinh tai vi tri (x,y). Tham
s0 copymode xac dinh kiéu sao chép anh. né ¢6 thé nhan cac gid irj sau:

COPY_PUT =0

XOR_PUT = 1
OR_PUT =2

AND_PUT =3
NOT PUT =4

Sao chép nguyén ban

Cac diém anh rong bitmap két hop véi cac
diém anh trén man hinh bing phép XOR
Cac diém anh trong bitmap két hop vai cac
diém anh trén man hinh bing phép OR
Céc diém anh trong bitmap két hop vai cac
diém anh trén man hinh bang phép AND
anh xuat hién trén man hinh theo dang dao

nguoc (phép NOT) vdi anh trong bitmap.

Nhin xét: Néu dung mode XOR PUT dé sao hinh, rdi lip lal ding ciu
lénh do thi hinh s¢ bt x04 v man hinh tr¢ 1ai nhu cu. Ky thuat nay dung dé

tao 1¢n cac hinh anh chuyén dong.

Vi du 1: Chuong trinh dudt ddy minh hoa cach dung imagesize, malloc,

pctimage va putimage.

¥include <alloc.h>

Jinclude <graphics.h>

main{)

{

int mh-0,mode=0;

char *p;

unsigend size;

initgraph (&mh, &modec,"");

bar (0,0, getmaxx (), gctmaxy{));

s

= imagesi~zc(10,20,30,40);

p--{char*)malloci{size); /* p tro Lol
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getimage (10,20,30,40,p); getch{);
cleardevicel();

putimage (100,100,p,COPY_ POT);

’

gel.ch();
closegraph();
}
5. Tao inh chuyén dong
Nguyén tic tao anh chuyén dong giéng nhu phim hoat hinh:
- V& mét hinh (trong chudi hinh md ta chuyén dong)
- Delay
- Xo04d hinh do
- V& hinh ké theo
- Delay
A) VE hinh
Cach 1: Vé lai mat anh nhung tai céc vi tri khac nhau.
Cdich 2: Luu anh vao mét vang nhd rdi dua anh ra man hinh tai cic vi
tei Khace nhau.
B) Xéa dinh
Cach 1: Dung ham cleardevice
Cdch 2: Dang ham putimage (mode XOR_PUT) dé xép chdng 1én anh
¢dn xod.
Cdch 3: Luu trang thal man hinh vao mot chd ndo dé. V& mét hinh
anh. Pua trang thai ¢ii man hinh ra xép dé 1én anh vira va.
Ky thuit tao anh chuyén déng duge minh hoa trong cac chuonyg

trinh coa S11.

§11. MOT SO CHU'ONG TRINH DO HOA
Chuong trinh 1: Diu tién vé bau troi dau sao. Sau do timg chum
phdo hoa duoc bin [én biu troi. Khi bidm phim Enter thi viée bin phéo
hoa két thic, ta nhan lai bau trdi dfly sa0. Bim tiép Enter thi két thue
chuong trinh,
/* Bin phao hoa trén biu Lrdi day sao */
#include <graphics.h>
tinclude <conioc.h>

#include <stdlib.h>
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finclude <alloc.h>
main{)
{
int x[101},y[101);
int. mh=0,mode=0,1i,n;
char *p[101];
initgraph (&mh, §mode, " "} ;
if (graphresult {) !=0)
exit (1);
sctcolor (RED) ;
/* V& biu troi didy sao */
for{i-1;i<=1000;+11)
{
putpixel (rdndom(getmaxx{})),
random (getmaxy () ), random(gelmaxcolor(})));
}
/*Luu hidén trang 100 hinh chi nhat
t.rén man hinh dd@ khéi phyc*/

for{i 1;i<=100;1t11)

{
x| i]=random({getmaxx(}))~10;
y[i]-random{gctmaxy{))-10;
if(x[i]<0} x{i]-0;
LE{yfi1<0) yli)-0;
n imagesize(x(i],y(i],x(i]1110,ylilVv10};
plil=(char*)malloc(n);
getimage (x[i],ylil,x[i}+10,y[i]+10,p(i]);
}
/* Chu trinh bin phao hoa */
do ’
{

/* bua 100 gqua phao lén man hinh
tai cédc vi tri quy dinh */
for (i=1;i1<=100;++1)
{
sctFillstyle (SOLID FTLL, i%15+1);
pieslice{x(1]+5,y[1]+5,0,360,5);
}
delay (500)



/*XoA chum phao hoa vua bin
bing cach khéi phuc man hinh¥/
for(i--100;i>=1;—-1)
putimage{x[i],y[il,pli],CORY_PUT);
dclay (500);
}
while(!'kbhit ());
getch () ;
getch();
closcgraph();

}

Chuwong trinh 2: V& ddng hd ¢6 3 kim gid, phit va gidy. Bong hé chay

ding theo gid hé thdng. Mudn két thic chuong trinh bam ..

/*

Déng hd

*/
#include <graphics.h>
finclude <conio.h>
#include <math.h>
#tinclude <dos.h>

/1(

llam ké deoan thing t tam ddng hd theo db,
chidu dai, doé diy va mdu
*/
void ke{int ddo, unsigned dai,
unsigned day,unsigncd mau);
/* Ké kxim qidy khi biét sbé gidy */
void ke giay(unsigned giay);
/* K& kim phot khi biét sb phat */
void ke phut (unsigned phut};
/* Ké kim gio 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,mgio, mphut,mgiay;
unsigned phutgioht, gioht, phutht,giayht;
void ke (int ddo, unsigned dai,

un:zigned day,unsigned mau)



P
wn

{
unsigned x,y; float goc¢;
while (ddo>=360)
ddo>ddo-360;
goc=(M_PI/180) *ddo;
x=x0+ (inl) (dai*cos(qoc)+0.5);
y=y0- (int) (dai*sin(goc)+0.5);
setcolor (mau) ;
setlinestyle (0,0, day) ;
line (x0,vy0,x,v):
}
/* Ham ke kim giay*/
void ke giay(unsigned giay)
{
int ddo;
ddo = (90 - 6*glay);
ke {ddo, rgiay,l,mgiay);
)
/* Ham ke kim phut¥/
void ke phut (unsigned phut)
{
int ddo;
ddo- (90-6*phut);
ke (ddo, rphut, 3, mphut) ;
}
/* Ham ke kim gio*/
void ke gio(unsigned gio, unsigncd phut)
(
int ddo;
ddo = 360 ¢ 90 - 30*(qio%12) - (phuttl)/2;
ke (ddo, rgio, 3,mgio);
}
/* Ham chinh gidy hié&n tai va lam chuyén déng kim giay
void chay kim giay(void)
{
unsigned giay; struct time t;
gettime (&t);
giay=t.li_secc;

it {giay!=giayht)
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}

ke gilay(giayht);
giayht=qiay;
kc glay(giayht);

/* tlam chinh phut hidn tai va 1dm chuydn déng kim phut ¥/

void

{

H
/*Ham chinh
void

{

chay kim phut (void)

unsigned phut;
struct time t;
gettime (&t.);
phut=t.ti min;
11 {phut !=phutht}

{
ke phut (phutht});
phutht-phut;
ke phut (phutht);
}

gid phiit hidn tai va lam chuyén déng kim gio*/

chay kim gio(void)

unslgned h, gio, phut, sophut, sophutht_;
strucl time t;
gettime (&t);
gio=t.ti hour;
phut.-t.ti min;
sophut = gio*60+phut;
sophutht = gioht*60+phutgioht;
if( sophut<sophutht)
sophut=sophut+ 12*60;
h=sophut-sophutht;
if(h> 12)
{
ke gio(gioht,phutgioht):
phutgioht=phut;
gioht=qgio;
ke gio(gioht,phutgioht);

o
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main()
{
struct time t;
char*dso[]={"", "12%,"1","2", "3", "4", "h", 6",
T, g, 9", 10", 117Y);

int i, mh=0, mode=0,r,x,y;
tloatl. gqoc;
initgraph (&mh, §gmode, *"};
x0= (getmaxx () /2)-1;
yO0=(gctmaxy () /2)-1;
r=y0-2;
rgiay = r-10;
rphut=r-50;
rgio=r-90;
mgiay= BROWN;
mphut =RED; /* mgio:=magenta;*/
ngio=YELLOW;

/* V& chu vi ddng hd */
sctcolor (BLUE) ;
sctlinestyle{((,Q, 3}
circle(x0,y0,r);
setfillstyle(1, YELLOW) ;

{ loodfill {0, 0, BLUE) ;
setfillslyle(1l,WHITE);

floodfill (x0,y0,BLUE) ;
sctlinestyle(0,0,1);

cirecle (x0,vy0,10);
setfillstyle(l,GREEN) ;
floodfill (x0, y0, BLUE) ;
sceltextjustify(1,1);

setcolor (MAGENTA) ;
outtexixy(x0,y0+4120, "18M-JIMIKO") ;

/* Ghi chit s6 */
settextstyle(3,0,3);
scltextjustify(1,1});
sclcolor (BL.OE) ;
for{(i 1;i<=12;411)



goc {2*M PI+M_P1/2) - (i-1)*(M PI/6);

X

= x0+ (int) {(rphut*cos (goc)t0.5);

y = y0— (int) (rphut*sin(goc)+0.5);
outtextxy(x,y,dsolil);

}

/* Xac dinh thoi diém dau */
gettime(&t);

gioht=

t.1Li1 hour;

phutht=t _{i min;

giayht—t.ti sec;
phutgioht=phutht;
sctwritemodc(XOR_PUT);

/* Ve kim gio,phut,giay */
ke gio(gioht,phutgioht);
ke phut (phutht);

ke giay(giayht};

/* Lam chuyén déng cac kim */

do
{

chay kim giay{);

chay kim phut () ;

chay kim giol);

}

while (!kbhit ()};
closcgraph!();

}

Chuong trinh 3: V& mét con tau vii tru bay trén bau troi day sao theo
quy dao ellipse. Trong khi tau chuyén déng thi cac ngdi sao thay nhau

nhap nhay

/* TAu vl tru chuyén dong trén biu troi

ddy sao nhép
#f include
ffinclude
ffinclude
#include
tinclude

kinclude

nhay */
<graphics.h>
<stdio.h>
<conio-h>
<alloc.h>
<stdlib.h>
<math.h>

/* Khai bdo cac ham trong chuong trinh */
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void tau cd(void); /* Ldu chuyén déng */
void nhap nhay bt (void); /* sao nhap nhay
trén bau troi */
void main(void); /* ham main */
Khai bao cdc bién mang ngoai */
int a,b,x,vy,x0,y0;
int mh=0,mode=0,n,i;
float goc,xL,yt;
char *p;
int xx[10011,yy[1001];
/* Ham main */
void main(void)
{
initgraph {&mh, &mode, " ") ;
i [ {(graphresult () =0)

exit(1);

/% V& tau via tru */
sctcolor (REDY;
ellipse(100,50,0,360,20,8);
cllipse (100,46,190,357,20,6);
line (107,414,110, 38);
circle(110,38,2);
line (93,44,90,38);
circle (90, 38, 2);
setfi llstyle(SOLID FTLL, RLUE};
floodlil1 (101,54, RED) ;
setfillstyle (SOLI D FILL,MAGENTN) ;
floodfill (94,45, RED);

/* Luu anh ctia tdu vi tru vaoc bd nhs */
n=imaqgesize(79,36,121,59);
p={char*)malloc(n);
qgelimage (79,36,121,59,p);

/%
Vé bAu trdi ddy sao va luu vi tri cua chung
vio cdc mang xx, yy dé phuc vy hdm nhap nhey bt
*/
clcardevice () ;
for{li-1;i<=1000;1+1i)

{



xx|i|=random(gectmaxx());
yylil=random(getmaxy());
putpixel (xx[i],yyI[il],

random (gelmaxcolor{}));

/* Xac dinh gia tri ban diu cho cac bién
diung && diéu khié&n chuydn dong tau */
goc= 2*M PI + M PI1/2;
x0~ (getmaxx{) - 42)/2;:
y0= (getmaxy() - 25}/2;
a=-x0;
b=y0;
/* chu trinh tdu vi tru chuyén déng va
cAc ngdi sao nhip nhay*/
do
{
tau_cd();
nhap nhay bt ();
}
while (!kbhit{});
gctch () ;
closegraph();
}
}
void tau ecd(void)
{
xt=a%*cos (goc) +x0;
yt=-b*sin(goc) +y0;
x={int) (xt40.5);
y=(int) (yt+0.5);
/* DAt tdu vd truyu 1lén man hinh */
putimaqe (x,y,p,X0OR PUT);
delay ({500} ;
/* Xéa */
put imaqe {x,y,p,XOR_PUT);
/* Thay ddi géc d& 13m cho tiu chuydr ddng */
goc -= M P1/30;
if {goc<M PI/2)
goc=2*M PT+M PI/2;
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void nhap nhay bl (void)

{
static i=1; /* Lé&nh nay thuc hién
sl 1an khi dich */
int j};
/* Cho nhip nhdy bing cich déi miu
50 ngdi sao */
for(j-1;3<=50;117)
{
putpixel (xx[i]),yyI[il,
random (getmaxcolor()));
P
L (i>1000)
i=1;
}
}

§12. DO HOA 256 MAU TRONG C

13.1. Cach str dung 256 mau

Cac chuong trinh do hoa bén trén chi st dung duoe 16 mau. Mudn su
dung 256 méau. can lam nhu sau:

+ Trong thu muc 1am viée (chira 1ép chwong trinh d6 hoa dang xdy dung)
cin ¢6 trinh didu khién dd hoa 256 mau (1ép SVGA256.BGI)

+ Vige khai dong hé d6 hog can tién hanh theo mau:

int mh, moda;
mh = installuserdriver("SVGA256", NULL);
mode 16; /* DS phan gial cao */

initgraph {(&mh, smode,"");

13.2. Vidu
Chuong trinh sau minh hoa cich dung 256 mau dé v& 260 hinh chir nhat
¢6 256 mau khace nhau.
flinclude "conio.h”
kincluge “graphics.h®
void main ()

{
int mh, mode, k, i, Jj;

mh = installuserdriver ("SVGA256", NULL);



modc = 16;
initgraph(&mh, &mode, "");
k=0;
for (i=1; 1i<=13; ++i)
for(j=1; j<=20; ++j)
{
11k ;
sctfillstyle(l,k);
bar (5t (j-1)*30,20 +(i-1)*25,5 +
(J—1)*30 +25,20+ {(1i-1)*25120);
}
geltch () ;
closcgraph{};

BAI TAP CHUONG 9

Bii 1. Lap chuong trinh v& mot tam giac ndi tiép trong hinh tron, hinh
tron lai néi tiép trong ellipse. Sau d6 16 cac méau khac nhau cho cac mién
khac nhau tao nén tir cac hinh noi trén,

Bai 2. Lag chuong trinh v& dd thi cva ham sd y = {{x) trén doan [a.b].

Bai 3. V& mot banh xe 1an trén dudng thing.

Bai 4. Viét chuong trinh v& mot dong bac quay quanh truc thing ding.

Bai 5. Viét chuong trinh cho phép vé trén man hinh bang cic phim mii
tén. & moi vi tri chuong trinh sé& chim mot diém va tr do ¢6 thé o cac
dudmg thang va cong.

Bai 6. Viét chuong trinh cho phép nhan va trinh bay ky tu trén man
hinh dé hoa. Luu y néu gb sai c6 thé ding phim BackSpace dé xoa ky tur
20 nhiam.

Bai 7. Viét chuong trinh cho phép chen va huy ky twr cua mét vin ban ¢
mode dd hoa.

Bai 8. Lap chuong trinh v& mot qua ciu dao dong & mot diu pidy. Mot
dau eidy budce ¢b dinh.



@ voxc 1) THAO TAG TREN CAC TEP TIN

§1. KIEU NHAP XUAT NHI PHAN VA VAN BAN
Trude khi gidi thiéu cac kiéu xudt nhdp nhi phan va van ban ching ta

cling can biét cdu tric chung ctia mdt tép tin trén dia. Mot tép tin (di no
duge xdy dung bing cach nao) don gian chi 1a mot diy cic byte (co gia tri
tir 0 dén 255) ghi trén dia. S6 byte cua ddy chinh 1a do dai cua tép.
1.1. Kiéu nhi phan

1.1.1. Bio toan di¥ liéu. Trong qua trinh nhip xudt dit liéu khong bi
bién dbi. Dix liéu ghi trén tép theo cac byte nhi phian nhu trong bd nho.

1.1.2. M két thiic tép

Trong khi doc néu gip cudi tép thi ta nhan duoc ma két thic tép EOF
(dinh nghia trong stdio.h bang:-1) va ham feof cho gia tri khic khéng. Tai
sao lai chon sb -1 1am ma két thuc 1&p? Ly do rdt don gian: Néu chua gip
cudi t¢p thi s€ doc duge mot byte ¢o gid tri tr 0 dén 255. Nhu vy gid tri -1
s& khong trung véi bét ky byte nao doc dugc tir tép.
1.2. Kiéu van ban. Kiéu nhap xuét vin ban chi khic kiéu nhi phan khi xtr
ly ky tir chuyén dong (ma 10) va ky tu ma 26. Dbi véi cac ky tu khac, hai
kiéu déu doc ghi nhur nhau.

1.2.1. Md chuyén dong:

- Khi ghi, mot ky tu LF (md 10) duoc chuyén thanh 2 ky tw CR (ma 13)
va LF.

- Khi doc, 2 ky tur lién tiép CR va LF trén tép chi cho ta mot ky tw LF.
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Vi du xét ham

fputc(10,[p);

Néu tép fp mo theo kiéu nhi phan, ham s& ghi 1én t&p mot ky tir ma 10.
Nhung néu fp ma theo kiéu vin ban thi ham ghi 1én 3p hai ma 1a 13 va 10.

Diéu nay cbt dé pht hop voi DOS. vi cac dong trén t¢p vdn ban cuia
DOS duoc két thic bai hai ma 13 va 10.

1.2.2. Ma két thiic 1ép

Trong khi doc néu gip ky tw ¢é ma 26 hodc cudi t@ép thi ta nhan duoc
mi két thic t&p EOF (sb -1) va ham feof(fp) cho gia tri khic khong (s6 1).
biéu nay et dé phu hgp véi mot s6 hé soan thao (nhu C, Pascal). Tép soan
thao trong cac hé nay két thic boi ma 26.

1.2.3. Tép viin bin cia DOS. Kiéu van ban trong C tao ra cic t&p vin
ban ¢é cAu tric nhu cac tép van ban chudn cta DOS. Cac hé soan thiao cla
C, Pascal, Foxpro, Sidekick ciing tao ra cic tép nhu viy. Nhu viy ¢é thé
dung tép van ban dé nhan két qua tir mdt chuong trinh C ding cho chuong
trinh Pascal. Mot g dung khac cGa kiéu nhip xudt van ban 1a: Cac két qua
ctia chuong trinh c6 thé dua ra mot p van ban, r6i in 1ép nay o bit ky chd
nao khac cé may in.

1.3. Vi du minh hoa

Chuong trinh sau tao 2 tép ¢é tén 1a vb va np. Trong chuong trinh dung
cdce ham:

+ fopen dé mo 1ép,

+ fputc dé ghi mot ky tu lén tép,

+ fclose dé déng 18p.

finclude <stdio.h>

main ()

Fl1lL.Kk *fvb, *fnp; /* Khai bao 2 bién
con tro tép */
/* MO tép vb dé ghi theo kiéu vin ban
gan con Lrd tép cho bién fvb */
fvb=fopen {"vb"™, "wL");
/* M& tép np dé& ghi thco kiéu nhi phan
gan con tro tép cho bién fnp */
fnp=fopen{("np", "wb"};
/* Ghi cac ky tu lén tép fvb */
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fputc('A’,fvb);

fputc (26, fvb);

fputec (10, fvb);

fputc('B', fvb);

/* Ghi cac ky Ly lén tép fup */

fpute("A', fnp);

fputc (26, fnp);

fputc (10, fnp);

fpulc ('8, (np);

fclose (Lvb); /* bong tép fvb */

fclosc (fnp); /* bbéng Lép (np */
}

Két qua:

t Tép vb co cac ky tr rng vdi cdc ma: 6526 13 10 66
+1¢p np b cdc ky wr tmg vl cae ma: 65 26 10 66

Chu y: Néu dong kiéu van ban dé doc tép vb hay tép np, thi ta chi nhén
dwoc mot ky tu ddu (ma 65) vi khi eip ky tu the hai (ma 26) thi ta nhin
duoc mi két thue EOF,

1.4. M&t vi du khéc. Trong 1.3 di nhic nho ring: mudn doc tat ca céc ky tur
ctia t&p. ta can dimg ham fgete theo kiéu nhi phan. Ta xét thém mét vi du nira
de thfly viée chon kidu 1 can thiét. Xét chuong trinh:
#include <stdio.h>
main ()
{
FILE f; /* Khai bdo bién con tro tép */
/* M& tép sl d& ghi theo kidu
vin ban. Gin 1Lép s1 voi con trdo £ */
M -fopen("s1", "wt");
/* Ghi 3 doéng l1lén tép t ¥/
fprintf (f, "$2d8\n%2d\n%2d",56,7,8);
/* Déng tép */
fclose(f); /* Dong Lep [ */
}

Ham fprint{ dua két qua ra t&p theo cach nhur ham printf, Vi tép £ mé
theo kiéu vin ban nén ky tu xudng dong "\n' dugce ghi thanh 2 mi 13 va 10,
Két qua la 10 ky tu img vi cac ma sau duoe ghi Ién tép:

53541310325513103256

(53 la mé cta chir sd S, 32 1a ma cuaa khoang wréng....)
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Céu tric wén cna tép st phit hop véi DOS. vi vy khi dung 1énh type
(cua DOS) ¢6 thé cho hién hay in ndi dung ctia 1€p st thanh 3 dong.
Bay gitr néu ta mo tép sl theo ki¢u nhi phin bang cach dung ciu 1énh:
t=fopen("sl"."wb");
thi 1¢p sl s& gdm 8 ma sau:
5354103255105256
Céu triic ndy khang phi hgp véi DOS va khi ding 1énh 1YPE s¢ khdng
nhan duge 3 dong mong mudn.

§2. GIOI THIEU CHUNG VE CAC HAM XU’ LY TEP
Cac ham c¢ip 2 su dung céu trac FILE va ma két thuc FOF. tit ca ddu
duoc khai bdo va dinh nghia trong <stdio.h>. Ma EOF bing (-1) con ¢iu
triic FILE pdm cic thanh phin ding dé quan |y tip tin nhu:
+ level cho bidt ¢6 con dir licu trong ving dém khong.
+ bsize dd 16n ving dé¢m (mic dinh 14 512 byte)

-+ flags cac co trang thai

Mic di mdi ham déu ¢ thé dung ca hai kicu. nhung nhur dd néi o trén,
vide lua chon kidu dé ding cho mdi ham 1a can thiét dé tranh nham lan. sai
sot. Dudi ddy chang ta s& phan loai cac ham theo sy lwa chon nay.

2.1. Cac ham dung chung cho ca hai kiéu
1. fopen dung dé ma t¢p. Trude khi lam vige vén t&p can phal mo no.

]

. fclose dung dé déng tép. Can dong 1&p trude khi két thic chuong
trinh hay khi khong lam viée voi tép nira.

(=)

. fcloseall dung dé dong tat ca cace tép dang mo.

4 L2

. {Tlush dimg dé lam sach ving dém cua tép.

. [flushall dung dé 1am sach viing dém cla cdc 1&p dang mo.
. ferror cho biét ¢6 131 (khac 0) hay khong 13i (bing 0).

. perror théng bao 13i trén man hinh (khi bidt ¢ 16i).

e~ O W

. feol cho biét da gap cudi (&p hay chua.

9. unlink va remove diing dé loai tép wén dia.

10. rewind diing dé chuyén con tré chi vi vé dau tép.

11. fscek dung dé di chuyén con tro chi vi dén vi tri bt ky trén 1&p
(ham nay chi nén diing theo kiéu nhij phan).

12, ftell cho biét vi tri hién tai cua con tré chi vi.
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2.2. Cac ham nhap xuét ky tw. Cac ham nay c6 thé dung trong kiéu nhi
phin ciing nhu van ban.

13. putc va fpute diing dé ghi ky tu 1én tép.

14. getc va fgete dung dé doc ky tu tir tép.
2.3. Cac ham nhap xuat theo kiéu vin ban. Cic ham nay chi nén ding
theo kidu van ban,

15. fprintf ding dé ghi dix liéu theo khuén dang 1én tép.

16. fscanf diing dé doc dit licu tir tép theo khubdn dang.

17. fputs ding dé ghi mét chudi ky ty 1én &p.

18. fgets ding dé doc mot ddy ky tu tir tép.
2.4. Cac ham nhap xuét theo kiéu nhi phan, Cic ham nay chi nén ding
theo kiéu nhi phén.

19. putw dung dé ghi mét sé nguyén (2 byte) Ién tép.

20. getw dung dé doc mot sb nguyén (2 byte) tir tép.

21. fwrite dung dé ghi mot s§ mdu tin 1én tép.

22. fread ding dé doc mét s6 miu tin tir tép.

§3. DPONG MO TEP, XOA VUNG BEM VA KIEM TRA LOI

Céc ham trong muc nay dung chung cho ca hai kiéu nhi phan va
van ban.
3.1. Ham fopen; M¢ tép.

+ Dang ham:

FILE *fopen(const char *tén_tép, const char *kiéu);
+ Cic dbi:
Déi thiy nhat 14 tén t¢p, ddi thir hai 14 kigu truy nhip.

Kiéu c6 thé cé céc gia tri sau:

Kiéu Y nghia
e Mo mt tép dé doc theo kiéu van ban. Tép cdn ton tai néu
khong s& ¢6 15i.

"w" "wt" M& mot tép méi dé ghi theo kiéu van ban. Néu tep di tén
tai no bi xoa.

0 n

a" "at" M& mét tép dé ghi bd xung theo kidu van ban. Néu tép
chwa ton tai thi tao t€p moi.
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Kiéu Y nghia

“rh" M¢ mét tép dé doc theo kiéu nhj phan. Tép cén tdn tai néu
khong sé cé 1o1.

"wh" M@ mdt 1ép méi dé ghi theo kidu nhi phan. Néu 1ép di tdn
tai né bi xoa.

"ab" Mo mét tép dé ghi bd xung theo kidu nhi phan. Néu tdp
chua ton tai thi tao tép mai.

e+ et Mo mét tép dé doc/ghi theo kiéu van ban. Tép can ton tai
néu khong sé& cé 16i.

"wt" M@ mét tép méi dé doc/ghi theo kiéu van ban. Néu wp da

"Wt ton tal no bi xoa.

"t tatt” | Mo mot tép dé doc/ghi bd xung theo kidu van ban. Néu ép
chua tdn tai thi tao tép mai.

"r+b" Mé& mot tép dé doc/ghi theo kidu nhi phdn. Tép cin ton tai
neu khong s€ ¢6 16i.

"wtb" Mo mbt tép méi dé doc/ghi theo kiéu nhi phan. Néu tép da
tdn tai né bi xoa.

"ath" Mé mot tép dé doe/ght b xung theo kidu nhi phén. Néu ép

chua tdn tai thi tao tép moi.

+ Cong dung: Ham dung dé mé tép. Néu thanh céng ham cho con tro
kiéu FILE tng vai tép vira mo. Cac ham cap 2 s& lam viéc vai tép thong qua

con tré ndy. Néu ¢é 181 ham tra vé gia i NULL.

+ Chi y: Trong cac kiéu doc/ghi. can lam sach ving dém trude khi
chuyén tir doc sang ghi hoac tir ghi sang doc. Cac ham fflush va ham di
chuyén dau tir déu lam duoc chuyén nay.

3.2. Ham fclose: dong tép.

+ Dang ham:
int fclose(FILE *fp);

+ Poi:

fp 14 con tro turong tmg voi tép can dong.

+ Céng dung: Ham dung dé dong tép. Noi dung dong tép gom:

- Déy dit lidu con trong ving dém 1én dia (khi dang ghi)

- Xoa vung dém (khi dang doc)

rJ
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- Gidi phong bién (p d¢ no co the dang cho tép khic. Néu thanh cong
ham cho gia try 0, wéi lyi ham cho 1XOF.
3.3. Ham fcloseall: dong cac tép dang mo.

+ Dang ham:

int feloscall{void);

+ Céng dung: Ham dung dé dong tit ca cac ¢p dang mo. Néu thanh
cdng ham cho gia tri nguyén bing s6 (¢p déng duoc, trai lai ham cho EOF.
3.4. Ham fflush: lam sach ving dém.

+ Dang ham:

int {flush(FILE *tp);
+ Dbi
fp 1a con o tép.

+ Cong dung: Ham dung lam sach vang dém cua t¢p fp. Néu thanh
cong ham cho gia tri 0, trdi lai him cho EOF.
3.5. Ham fflushall: lam sach ving dém.

+ Dang ham:

int flflushall(void);

+ Cong dung: 1lam dung lam sach ving dém cua cac t¢p dang mo,
Néu thanh ¢éng ham cho gia tri nguyén bing sb t&p dang mo, trii lai ham
cho LOI-,

3.6. Ham ferror: kiém tra 15i.

+ Dang ham:

mt ferror(FILE *fp);
+ Dbi:
fp 1a con tro tép.

+ Cong dung: Ham ding d¢ kiém tra 13i thao tac trén @ép fp. 1am cho
uid tri 0 néu khong 161, trai lai ham cho gia tri khic khéne.
3.7. Ham perror: thong bao 18i hé thong.

+ Dang ham:

void perror{const char *s):
+ Déi:
s 12 con wd trod ta1 mot chudi Ky tu.

+ Cong dung: 11am in chudi s va thong bao 161.
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3.8. Ham feof: ki¢m tra cudi tép.
+ Dang ham:
int feof(FILE *fp);
+ Pbi: fp 1A con tro 1&p.
+ Céng dung: Ham ding dé kiém tra cudi tép. Ham cho gia ui khac 0
néu gip cudi ép khi doc, trdi lai ham cho gia tri 0.
3.9. Ham unlink: xo4 t¢p.
+ Dang ham:
int unlink{const char *tén_t¢p);
+ Dobi: 1a tén 1&p cln xo4.
+ Cong dung: Ham ding dé xod mot 1ép trén dia. Néu thanh cong him
cho gia tri 0, trdi lai ham cho gid tr1 EOF.
3.10. Ham remove: xoa tép.
+ Dang ham:
remove(const char *tén_tép);
+ Doi: 12 tén t&p cin x04.
+ Cong dung: 1am dung dé xo4 mot 1¢p trén dia. N6 ham macro goi
ot unlink.
Vi du: Poan chuong trinh sau s& mo mot (&p va kiém tea 13i.
FILE *fp; /* Bién con trd tép */
/* MO tép so lieu d& dgc theo ki&u nhi phéan.
Néa thénh-céng con tré tép so licu gan cho bién fp.
Cac ham sé& lam viéc voi tép so licu théng qua Ip.
Vi vay ta cb ndéi tép so lieu hay tep fp.
*/
fp = fopen(so lieu"™,"rb");
/* Kiém tra 151 */
if (fp==NULL)

perror ("LL6i khi md tép so licu: ");

§4. NHAP XUAT KY Ty
Cac ham nhap xuit ky tr ding duge cd trong kiéu nhi phan va ky ur.
nhung tac dung ¢6 nhitng diém khac nhau,
4.1. Cac ham putc va fputc
+ Dang ham:
int putc(int ch, FILE *fp);



cho

4.2

int fputc(int ch, FILE *fp);
+ Péi: ch 1a mot gia tri nguyén, fp la con 1ro tép.
+ Cong dung: [1am ghi lén t&p fp mdt ky tur ¢6 ma bang:
m = ch % 256
trong d6é ch duoc xem 1a sé nguyén khong dédu. Néu thanh cong ham
mi ky tr duoc ghi, trai lai ham cho EQF.
Vi du ciu 1énh:
putc(-1,fp);
s& ghi 1én tép fp ma 255, vi dang khéng diu cua -1 13 65535,
+ Ghi chi:
- Hai ham trén cé y nghii nhu nhau.
- Trong kiéu vin ban, néu m=10 thi ham s& ghi 1én t&p hai ma 13 va 10.
Cac ham getc va fgetc
+ Dang ham:
int getc(FILE *{p);
int fgetc(FILE *{p);
+ Doi: fp 1a con trd tép.
+ Cong dung: Ham doc mot ky tur tir t&p fp. Néu thanh cdng ham cho

ma doc duoc (co gia tri tir 0 d&n 255). Néu gap cudi tép hay c6 161 ham
cho EOF.

+ Ghi chu:
- Hai ham trén ¢é y nghii nhu nhau.

- Trong kiéu van ban, ham doc mdt luot ca hat ma 13, 10 va tra vé gid

tri 10.

- Trong kiéu vin ban, khi gip ma 26 thi ham khdng tra vé 26 ma tra

vé LOF.

4.3.

Cac vi du minh hoa
Vi du 1: Chuong trinh sao tép.
/*SA0 TEP Dung mode nhi phdn va getc, putc */
#include "stdio.h"
main ()
{
int: ¢;

char t1[14],12[14];



FILE *f1,%12;
printf {(“\n TKP NGUON: *™);
gets(tl);
printf ("\n TEP DICI: “);
gets(t2);
f1=fopen(t1,"rb"){
1 f (£1==NULT,)
{
printf{"\n T'KP %$s khong ton tai”,tl);
getch();
exit{1l);
}
f2=fopen(t2, "wb");
/* Viéc sao tép dugc thyc hién & doan nay */
whilc ((c=fgetlc(fl)) !=EOF)
tputc(c, £2);
fclose(fl);
feclose (£2) ;
}

Chuong trinh thue hién sao t¢p theo thuit toan sau:

1. Poc mét ky tu cua tép 1, két qua dat vao bién c.
2. Néu ¢ bang FOF thi két thic.

Néu ¢ khac EOF thi ghi ¢ vao tép {2 rdi trd lai 1.

Nhén xét 1. Néu trong chuong trinh trén ta thay bang kiéu nhip xuét
van ban, thi chi cac byte ding trudc mi 26 dau tién cua tép fl duoge sao
sang t¢p 2.

Nhin xét 2. Néu dung ham feof va thuat toan:

1. Néu feof(f1) khac khong thi két thue, trai lai chuyén xudng 2.

2. Doc mot ky tur tir tép 1, ghi lén tép (2, rdi trar lai 1, thi nhan duoc
doan chuong trinh:

while (tfeof(f1))

fputc(fgcte(f1).12);

Nhung doan chuwong trinh sau khéng that ding. Tép {2 s& dai hon t¢p f1
diing mdt byte ¢é gia tri 255. Ly do ciing d¢ giai thich. Gia st t&p {1 ¢6 ding
mot Ky tu ma 65, khi d6 thudt toan s dién ra nhu sau:

1. Pau tir dang tro vao ky tr A nén feof(f1) = 0, chuyén xubng 2.
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o

. Poc ky tu A cua f1 va ghi Ién 2, trd lai 1.

-

3. Du doc dat & cudi 1ép f1 nhung chua c6 thao tac doc nén leol(I1)
van bing 0. chuyén xudng 2.

4. Boc mot Ky tur cua 1. Khi d6 ta nhin dugce -1. Ghi -1 1én 2 (hi ma
255 & dwoc ghi. Ngoai ra. do khi doc tir f1 gap phai cudi tép nén lic nay
fcof(f1) khac 0.

Dén day thuat todn két thc,

Vi du 2: Chuong trinh cho hién 1én man hinh céic ky tu cua tép. Trén
mdi dong dit 10 ky tu. M&i ky tir s€ duge thé hién boi 2 thong b 14 ma va
dang ky tu. Sau khi cho hién 24 dong thi chuong trinh tam dumnge. Bam phim
bat ky dé xem tiép.

/*DOC TEP*/

#include "stdio.h”
finclude “"conio.h™
main{)
{
int c,i,k:
char tep[l4];
FILE *fp;
printf{"\n TEP NGUON: "); gets(lLep):
fp=fopen(tep, "rb");
if(fp-=NULL)
{
printf("\n TEP %s khong ton tai", tep);
getch(); exit(1);
}
i=0; k=0; clrscr{);
while ((c=fgetc{fp)) ! EOF)
{ /* 1In ma */
printf ("%-4d",c):
if (c<32) c=16;
printf ("%~4c",c); tii; /* In ky tu */

if{i--10)
{
i=0; ttk;
}
if (k==24)
{
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getch(); k-0; clrscr();

}

fclose (p);

§5. CAC HAM NHAP XUAT THEO KIEU VAN BAN
Cac ham trong muc nay chi nén dong theo kiéu vin ban.
5.1 Ham fprintf: ghi div liéu theo khuén dang
+ Dang ham:
int fprintf(FILE *fp,const char *dk....);
+ Dbi:
fp 1a con tro tép.
dk chua dia chi cua chudi didu khién.
.1a danh sich cac ddi ma pia tri cua ching cdn ghi 1&n @p.
Chudi di¢u khién va danh sich dbi ¢6 ciing ¥ nghia nhur trong ham printf,
+ Cong dung: Gia tri cic ddi duge ghi 1én té&p fp theo khuon dang xac
dinh trong chudi diéu khién dk. Néu thanh codng, ham trd vé mot 0ld tn
nguyén bang s6 byte ghi lén tép. Khi ¢6 161 ham cho EOF, Ham lam viéc
giong nhur printf.
+ Vi du: Xét chuong trinh:

finclude <stdio.h>

main{)
(
FILE *f;
intL i;

1 fopen{"texl", "wt");
fprintf{{, Cac dong"};
for(i=1;i<=2;++1i)
Iprintf (£, "\nbhong%2d™, 1) ;
fclose(f);
}
Churong trinh trén s¢ 120 ra tép van ban text gdm 3 dong voi ndi dung
nhur sau:
Cac dong
Dong 1 Dong 2



5.2. Ham scanf: Doc dit liéu tir tép theo khudn dang

Dang ham:

int fscanf(FILE *fp, const char *dk, ...);
+ Déi:
fp 14 con tro tép,
dk chura dia chi cua chudi di¢u khién,
... 14 danh sach cic ddi chira két qua doc duoc tir tép.

Chudi diéu khién va danh sach ddi c6 cting ¥ nghia nhu trong ham scanf.

+ Céng dung: Doc dir liéu tir tép fp, bién dbi theo khudn dang (dic ta)
trong dk va luu két qua vao cac déi. Ham lam viée gidng nhu scanf. Ham tra
vé mot gia tri bang s truomg dugce doc.

+ Vi du 1: Gia sir c6 tép kiéu van ban “da_giac.s!" chtra thong tin vé
mdt da giac. Tép gdm n+1 dong véi ndi dung sau:

Dong 1: n (sb dinh)
Dong 2: x1yl (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 s dinh va toa dd cc dinh tir tép "da_giac.sl"
finclude <stdio.h>
main ()
{
FILL *f; int i,n;
floal. x[50],y(50];
f=fopen("da giac.sl™,"rct");
fscanf (f, "%d",&n);
for{i=1;i<=n;++1)
fscanf (I, "%0%f", &x[i], &yl[il);
fclose(f);
}

+ Vi du 2: Gia str c6 mdt diy s6 nguyén ghi trén tép "sLsl". Gitra hai s6
nguyén cé it nhit mét khoang tréng hay cac ddu xudng dong. Yéu cu doc
va in ra man hinh day s6 néi trén.

Ta phan biét hai truedng hop:

1. Sau chi¥ 6 cudi cung 1a ma 26 hay cuoi tép.
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2. Sau chir sb cudi cling ¢6 it nhit mot khoang lréng hay cac diu xuf)ng
dong.
Duéi ddy 1a hai chuong trinh img vai hai truong hop néu trén.
/* Doc diy sé theo trudng hop 1 */
finclude <stdio.h>
main{)
{
FILE *f; int c;
f=fopcn(”"sl.sl","r");
while(!feof(f))
{
fscanf ({,"%d", &c);
printf ("\n%d",c):
}
fclose(f);
getch{);
}
/* bPoc diy sb6 theo trudng hop 2 %/
#include <stdio.h>
main{)
{
FILE *f; int c;
f=fopen ("sl.sl","r");
while (1)
{
fscanf (f, "%d", &c) ;
if{feof (f)) break;
printf("\n%d",c);
}
fclosec{f);
qgetch();
}
5.3. Ham fputs: ghi méat chudi ky 1y 1én 1ép.
+ Dang ham:
int fputs(const char *s, FILE *fp);
+ Doi:
s 1a con tr6 tro téi dia chi dau ciia mot chudi ky wr két thic bing diu \0'.
fp 1a con trd &p.
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+ Céng dung: Ghi chudi s 1én tép fp (dau \0' khdng ghi 1¢n tép). Khi
thanh cdng, bam tra vé ky tw cudi cing duge ghi tén tép. Khi co 181 ham
cho EOF.

+ Vi du: Chuong trinh sau s& nhip cac dong ky 1w 1ir ban phim va ghi
[&n tép "dong_vb".

/* ghi cac dong van ban 1én Lép */
ftinclude <stdio.h>

ffinclude <conio.h>

main ()
{
int i=0;
char d[2561;
1Ll *{;

I fopen{"deng vb™, "w");
clrscr();
whilc (1)
{
+1-1;
printf {"\nbDong %d (Bam Enter \
ket thuc): ",1i);
gets (d};
if(df0]=="\0")
break;
1F(1>1)
fputc (10, £);
fputs{d, £f);
}
fclose (f);
}
5.4. Ham fgets: doc mat day ky tu tir tép.
+ Dang ham:
char *fgets(char *s. int n, FILE *fp);
+ Doi:
s 1a con tro (kiéu char)trd i mot ving nhé da 1on dé chita chudi
ky tu doc tir tép.
n 12 s6 nguyén xdac dinh dé dai cye dai cta ddy cén doc.
fp 12 con tro ¢p.
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+ Cong dung: Poc mdt diy ky tur tir tép fp chda vao ving nha s.
Viée doc két thic khi:
- Hodc di doc n-1 ky tur.
- Hoic eap dau xuéng dong (Cap ma 13 10). Khi d6 ma 10 dugc dua
vao xau két qua.
- Hodc két thuce 18p.
Xau két qua s& duoe bd sung thém dau hiéu két thiae chudi N0,
Khi thanh cdng, ham tra dia chi ving nhan két qua. Khi ¢6 181 hodc gap
cudi tép. ham cho gia tri NULL.
+ Vi du: Chuong trinh sau s€ doc cac dong ky tu trén t¢ép "dong_vb™ (xem
5.3) va in ra man hinh.
/* Poc cac dong ky tu
trén t3n vin ban */
#include <stdio.h>
#include <conio.h>
main(}
{
int 1=0;
char d|[256];
FILE *f;
f=fopen{"deng vb","r");
clrscr();
while{!feof(f))
{
+41;
fgets(d, 256, f);
printf ("Dong %d: %s",i,d);
}
fclose (f);
gcich (),

§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 da dinh nghia cdc t&p tin va con tro 1&p ting véi cac thiét b
chuén nhy 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 18i chudn (man hinh)
prn stdprn Thiét bi in chuan (may in) |

Khi chirong trinh C bit dau lam viée thi cac tép nay duge nr déng mo,
Vi vay ¢d thé dung cdc con o néu trén dé nhap Xuit trén cac thiét bi chuin.
Dudi day 1a mt chuong trinh minh hoa:
/* Chuong trinh minh hoa céach ding cac con
t.ro Lép tin chudn */
Jinclude "stdio.h"
¥include "conio.h"
main ()
{
char ht[25];
float diem;
int ns;
printf ("\nHo tecn: ");
fgets (ht, 25, stdin) ;
print{("\ndiem va ns: ");
fscanf (stdin, "%£%d", &dicm, &ns) ;
fputs (ht, stderr);

fprinLf{{stdoul, "Piem %$f ns %d",diem,ns);

§7. CAC HAM NHAP XUAT THEO KIEU NH| PHAN
Cae ham trong muc nay chi nén dimg theo kiéu nhi phan.
7.1. Ham putw: ghi mdt sb nguyén.
+ Dang ham:
int putw(int n. FILE *{p);
+ Déi:
n la gia tri nguyén.
fp 14 con tro ép.
+ Cong dung: Ghi gia tri n 1én ép fp dudi dang 2 byte. Néu thanh
cong. ham trd v¢ s6 nguyén dugce ghi, Khi ¢6 161 ham tra vé EOF.
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7.2. Ham getw: doc mdt sb nguyén.

+ Dang hiim:
int getw(FILE *(p);

+ Dbi:

fp 1a con tro ép.

+ Cong dung: Doc mdt sb nguyén (2 byte) tir t&p fp. Néu thanh
cong, ham tra vé sd nguyén doc dugc. Khi ¢é 161 hodc gap cudi tép, ham

tra vé EOF,

+ Vi du: Chuong trinh sau minh hoa cach dung cdc ham putw va getw.

Dau tién ghi mot

day s6 nguyén 1én tép "so_ng", sau d6 doc cac sO nguyén

tir tép nay va in ra man hinh.

/* Chuong trinh ghi, doc sb nguyén

minh hoa ¢ach ding cac ham: pulw va getw */

ffinclude "stdio.h"

#include "conio.h"®

main()
{
FLLE *f;
int i;

}
7.3. Ham fwrite

/* Ghi cac sé nguyédn */
f={open({"so_ng", "wb") ;
for (i=1000;i<=1010;++i)
putw(i, f);
fclose (f);

/* Doc cic sé uguyén */
clrscr():;
f=fopen("so_ng”,"rb");
while ({i=getw(f}) !-FOF}
printf ("\n%d",i);

fclose(f);

Ghi cdc mdu tin Ién t&p.

+ Dang ham:

int fwrite(void *ptr, int size. int n, FI[.E *fp);

+ Déi:

ptr )a con tro tro t1 vang nhd chua dit li¢u can ghi,
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size 1a kich thude cua mau tin theo byte,
n 12 s6 mau tin ¢dn ghi,
fp 1a con tro tép.
+ Cong dung: Ghi n mAu tin kich thude size byte tir viing nhé ptr 1én
@p fp. Ham tra vé mot 214 tri bﬁng sé mau tin thue sy ghi duoe.
7.4. Ham fread: doc cac miu tin tir tép.
+ Dang ham:
int fread(void *ptr, int size, int n, FILE *{p);
+ Poi:
ptr 12 con tro tro tdt vung nhd chira div 1iéu doc duge.
size 1a kich thude ctia mau tin theo byte,
u 1a s6 miu tin can doc,
fp la con tro tép.
+ Céng dung: Poc n mau tin kich thudc size byte tir tép {p chira vao
vung nha ptr. Ham tra vé mot gia try bfmg sb mau tin thue su doc duoc.
Cic vi du minh hoa fwrite, fread.
Céac ham fread, fwrite thuong dung dé doc ghi cac dbi tugng ¢é cling do
16n nhu cu tric, sb thue.... . Duéi day 1a 3 vi du minh hoa.
Vi du 1: Chuong trinh dugi ddy thuc hién viée sao t&p bing cac ham
fread va fwrite.
/* SAO 1RP dung fread, f[writc */
#include "stdio.h”
main ()
{
int n;
char t1[14),%:2[14},c{1000];
FILE *f1,%*€2;
printf ("\n TEP NGUON: ");
gets(tl);
print{("\n TEP DICI: "};
gets (t2);
fl=fopen(tl,"rb™);
i £ (£1==NULL)
{
print{ {"\n TEP %s khonqg ton tai”,ttl);
getch();
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exit (1);
}
f2=fopen(t2, "wb");
while ( (n=frcad(c,1,1000,f1))>0 )
{fwrite(c,1,n,t2);
{close (1)
fclose(f2);
\ .
Vi du 2: Chuong trinh dudi didy minh hoa cach dung cdc ham fread va
fwrite dé ghi doc mot diy n phf‘m tr (nguyén, thuc, cu tric).
/* Dung frcad va fwrite dé ghi doc mdét diy n phin tia */
#include "stdio.h"”
Jinclude “"conlo.h”

typedet struct

{
char ht[2b1;
int. ns;

} hs;

/* Khai bao va khoi ddu mang chu tric ds */
hs ds(b0)={
{"",01},
{"Pham Thu Huong", 1976},
{"Nguyen Viet Dung”,19%78},
{"Thanh 'lam™,1974}

main{)
{
FLLE *Ip;
float x(50}; int a(50];
int 1t
/* Gan gia tri cho ali] va x[i] */
for(i=1;i<=10;++1)
alil]=100%*i;
for{i=1;i<=5;1t11i)
x{i{=1.0/1i;:
/* Ghi mang a, x va ds tu
phidn t& cé6 chi s6 1 */
fp--fopen("mang.s1","wb");

fwrite(all,sizecof{int),10,fp);
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fwrite(x+l,sizcof(float),5, fp);
fwrite(ds+l,sizeof (hs), 3, fp);
fclose (fp);
/* DPoc tir tép va dua ra mang tu
phidn to¢ chi s&6 11 */
fp=fopen("mang.sl","rb");
frecad(atll,sizcof (int), 10, fp):;
fread{x+11, sizeof (float),5, fp);
fread{ds+11,sizeof (hs),3,fp);
fclose (fp);
/* In */
lor(i=11;i<=20;++1)
printf ("\n%d”, a(i]);
for{i=11;i<=15;++1i)
print £ ("\n%f", x[i]);
for(i=11; i<=13; ++i)
printf("\n%s %d", ds[i].ht,dsl[i].ns);
}
Vi du 3: Chuong trinh dudi ddy minh hoa cich diung cdc ham fread va
fwrite dé ghi doc cdc cu tric (chua biét rd s6 luong 12 bao nhiéu)
/* doc/ghi chu triuc bing frcad fwrite */
finclude “stdio.h"”
linclude “conio.h"
Lypcdef struct
(
char ht[25];

int ns;
} hs;
main{)
{
FILE *fp;
hs h;

/* Nhap sb liéu tir badn phim rdi ghi 1é&n 1ép */
fp=fopen("hs.sl1”, "wb");
whilce (1)
{
printf("\nHo ten {BAm Enter két tLhéc): ");
gets (h.oht) g
if(h.ht[0]=="\0")
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break;

printf ("\nNam sinh ");

scanf ("%$d%*c", sh.ns);

fwrite (&h, sizeof (hs), 1, Ip);

}
fclose (fp);
/* Doc dir Lliéu tu t&p va in ra mdan hinh */

fp=fopen("hs.sl1l", "rb");
whilc({ fread(&h,sizeof (hs),1, fp)>0)
printf ("\n%s %d”,h_.ht,h.ns);
fclose (fp);

§8. NHAP XUAT NGAU NHIEN

MBoi tép khi dang mé cé mdt con tré chi vi (File position locator) diing
dé xac dinh vi tri doc ghi trén tép. Khi ma tép tin dé doc hay ghi, con tré chi
vi luén ludn & dau tép tin (byte 0). Nhung néu t3p duge mo theo mode "a”
thi con tré chi vi & cubi tép dé ghi thém dir liéu vao @p nay. Viéc nhdp xuét
dir lidu duoe bit ddu tir vi tri hi¢n tai cda con trd chi vi va sau khi hoan
thanh thi con tro nay dich chuyén mot sé byte chinh b%mg sb byte da doc hay
ghi. Nhir viy viée nhap xudt dwoe tién hanh tuin tu theo chiéu tir ddu dén
cudi tép tin.

Trong muc ndy s& ndéi cach di chuyén con tro chi vi dén vi tr{ niong
mudn, nhd dé ta c6 thé nhap xudt tai bit ky chd nao trén tép tin. Cich lam
nay goi 1a nhdp xuit ngiu nhién (Random Access 1/0) rAt tién loi cho viée
stra chira, bd sung dit lidu truc tiép trén tép.

8.1. Ham rewind: chuyén con 1r6 chi vi vé dau 1ép.

+ Dang ham:

void rewind(FILE *{p);
+ Poi:
fp 1a con tro tép.

+ Cong dung: Chuyén con tro chi vi cha tép fp vé dau tép. Khi d6 viée
nhip xudt trén tép fp duoc thuc hién tir diu 1¢p.

8.2. Ham fseek: di chuyén con tré chi vi dén vi tri mong mudn.

+ Dang ham:

int fscck(FILE *fp, long sb, int xp);



+ Do
{p la con tro 1ép.
sb 12 56 byte can di chuyén,
xp cho biét vi tri xuat phat ma viée dich chuyén duge bit ddu
tir ddy. xp ¢6 thé nhan cac gia i sau:
xp = SEEK_SET hay 0: Xuét phat tir dau 1ép.
xp = SEEK_CUR hay 1: Xudt phat tir vi tri hi¢n tai cua
con tro chi vi.
xp = SEEK_END hay 2: Xuit phat tir cudi tép.

+ Céng dung: Ham di chuyén con tré chi vi cia tép fp tir vi tri xac dinh
bai xp qua mot sé byte bang gid tri tuyét dbi cua sb. Chiéu di chuyén 1a vé
cudi tép néu sb duong, trai lai s di chuyén vé phia diu ép.

Khi thanh ¢ong ham tra vé gid tri 0. Khi ¢6 18i ham tra v& gia tri khéc
khong.

+ Chu y: Khong nén dung fseek trén ki¢u vin ban, vi su chuyén déi ky
tr s& 1am cho viée dinh vi thi¢u chinh xac.

8.3. Ham ftell: cho biét vi tri hién tai ctia con trd chi vi.

+ Dang ham:

long ftell(FILE *fp);
+ Dbi:
ip 1a con tro tép.

+ Cong dung: Khi thanh cong ham cho biét vi tri hién tai cua con tro
chi vi (byte thi mfmy trén tép ip). Sb thir t cia byte dugce tinh tir 0. Khi ¢6
161 ham tra vé -11.,

+ Minh hoa: Cdc vi du sau s giai thich thém cach lam viée cua ham
fseek vi ftell

Gia sir tép fp ¢6 3 ky tu lan luot 1a A, B va C.

1. Sau cau 1énh

fseck({p,0,SEEK _END);
thi con tro chi vi & cudi tép va fiell(fp) = 3.
2. Sau cau lénh

fseek(fp,-1,SEEK _END);
thi con tro chi vi dat tai C va ftell(fp) = 2.
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3. Sau cdu 1&énh

fseek(fp,0,SEEK SETY;

thi con tro chi vi dat tai A va ftell(fp) = 0.

Hai vi du minh hoa

+ Vi du 1: Chuong trinh duéi day dung cic ham fseek va fiell dé xac
dinh d6 dai cua tép bét ky.

/* Dung fseek, ftell xac dinh do dai tep tin */

ffinclude "stdio.h"

#include "conio.h”

main(}

{

FILE *f{p;
long n;
char tep(i4];
clrescer () ;
printf ("\nTen tep: "™); gets(tep):
fp=fopen(tep, "rb™};
if { fp==NULT.)
{
printf("\nTen %s khong ton tai ",tep);
exit (1);
}
fscck({fp,0,SEEK END);
n=ttell (fp);
fclose (fp);
printf ("\nDe dai cua tep %s la $1d byte™,tep,n);

}

+ Vi dy 2: Chuong trinh dudi ddy dung cac ham fseek, ftell, fread va
fwrite dé td chie mdt hé quan trj dir 1iéu védi 4 chirc nang: tao mai, bhé sung.
sua chira va xem dir liéu.

/*

Dhng ciac mode wb, ab, rb, rtb va cac bam f
write, fread, fseek, ftell dé td chic co s6 dia liéu
>/
finclude "conio.h”
finclude "stdio.h"
void taomoi (void);

void bosung(void);



void suachua(void);
void xem(void);
typedef struct
{
char ht([25];
int bl;
float nc;
} person;
long size = sizcof(person);
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")
taomoi () ;
else if (sg=='2")
bosung(};
else if (sg=='3")
suachua () ;
else if (sg=<='4")
xem () ;
else
{
clrscr{);

exit(l);

}
void taomoi (void)
{

person cb;



}

FILE *fp;
int n=0;
fp=fopen("dscb.sl", "wb");
while (1)
{
clrscr();
printf ("\nNquoi thu %d\n\n",n+1);
printf("\nHo ten (Bam Fnter ket thuc): ");
gets(cb.ht);
if(cb.ht{0]}]==0) break;
printf ("\nBac luong: "):;
scanf ("$d", &cbh.bl);
printf ("\nNgay cong: ");
scanf ("$f%*c"”, &cb.nc};
tin;
fwrite(&cb,size, 1, fp);
}
fclose{fp);

void bosung{void)

{

person cb;
FILE *fp:
long n;

fp-fopen("dscb.sl", "ab");

/* Xac dinh n = so ban ghi */
fseek (fp, 0, SEEK END);

n=ftell (fp)/size;

while (1)

{

clrscr();

printf ("\nNguoi thu %1ld\n\n",n+1);
printf{"\nllo ten (Bam Enter ket thuec): ");
gets{cb.ht);

if(cb.ht[0}==0) break;

printf ("\nBac luong: ");

scanf ("%d",&cb.bl);

printf ("\nNgay cong: ");

scanf ("%f%*c", &cb.nc) .
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14n;
fwrite (&cb,size, 1, fp);
}
fclose(tp);
)
void suachua (void)
{
person cb;
FILE *fp; long i,n;
if{ (fp=fopen("dscb.si","r+b"))==NULL)
{
printf ("\nChua co du lieu");
rcturn;
}
/* ¥Xac dinh n = so ban ghi */
fseek (fp, 0, SEEK_END);
n=ftell (fp)/size;
while (1)
{
clrscr{);
printf(”"\nSua ngquoi thu (n<=%1ld)",n);
scanf ("%$1d%*c", &1);
1F{1>08&1<=n}
{
fseek(fp, {i~1) *size, SEEK SET);
fread(&cb, size, 1, fp);
printf{("\nSo licu hien tai:");
printf(”\nllo ten: %s",cb.hi};
printf ("\nBac luong: %d",cb.bl);
printf {“\nNgay cong: %0.2f",cb.nc);
print £ ("\n\nSua la:");
printl ("\nlo ten (Ram &nter \
ket thuc): ")
gcts(cb.ht);
if({cb.ht[01==0) break;
printf ("\nRac luong: ™);
scanf ("%d", &cb.bl};
printf ("\nNgay cong: ");

scanf ("$f%*c", &cb.nc);



printf{"\nCo Chi sua ? — C/K");
if (Ltoupper{getch{))--='C")

{
fseek(fp,m, SEEK SET) ;
twrite(&cb,sizc, 1, fp);
}
}
}
fclose ([p);
)
void xem{void)
{
pcrson cb;
FILE *fp;

int i=0;
if{ (fp=fopen("dscb.sl™, "rb")):==NULL)
{
printf{"\nChua co du lieu");
return;
}
clrscr();
while{ fread(&cb,size,l, fp)>0 )
{
1 ;
printft ("\n\nNguoi %d",i);
printf ("\nlo tcn: %s”,cb.ht);
printf {"\nBac luong: %d",cb.bl);
printf{"\nNgay cong: %0.2f",cb.nc);
}
fclose (fp} s
gcetch () ;

§9. TAO TEP, DPONG MO TEP VA KIEM TRA LOI
9.1. Ham creat: Xay dung tép mai.
+ Dang ham:

int creat(const char *{name, int amode);
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+ Doi:
Déi thir nhét 12 tén tép,
D6t thtr hai 1a thude tinh tép. Cac gia tri thudong dung cua 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 nay co thé xoa. sira. bd sung.

+ Cong dung: Xdy dung &p mai ¢é 1én cho bai ddi thir nhit vi ¢o thude

tinh cho boi amode. Trong trudng hop tép da ton tai:
- Néu tép dé ghi. thi n bi xo4,
- Néu tép chi doc. thi bj 15i.

Khi ¢4 15i, ham tra vé -1,

Khi thanh céng, ham tra vé sb hi¢u 1&p (handle). S6 hiéu nay co thé
dung trong ham write d¢ ghi théng tin Ién tép (ngay ca khi amode =
S IREAD). Kiéu ghi dwoc xac dinh boi bién _finode (dinh nghia trong
fentl.h va stdlib.h). Gia tri mic dinh cta _fimode 12 O_TEXT (kiéu vin ban).
Mudn ghi theo kiéu nhi phéan thi ta cdn xac dinh lai _tmode (trude khi dang
ham creat) bing cau i¢énh: _fmode = O_BINARY;

+ Vi du v¢ ereat: Chuong trinh sau ding creat dé tao 1&p mé6i va ghi
lén dé 5 s& nguyén. Tép ¢6 thude tinh chi doc nén né duge bao vE. Sau nay
néu mudn stra, ghi bd sung hay xo04 ta ¢an thay déi thude tinh cua nd bang
ham chmod hay _chmod.

finclude <io.h>
finclude <fcntl.h>
ftinclude <sys/stat.h>
int a[5]={10,2,10,4,5};
main{)
{
int fd;
/* Tao tép méi sl.sl dé& ghi theco
kidu nhi phan */
_fmede = O BINARY;
fd=creat ("s1l.s1",S TIREAD);
/* Ghi S s6 nguyén 1lén tép %/
write(fd,a,10};
closc (£fd); /* béng tép */



9.2. Ham _creat: Xay dung t&p madi.
+ Dang ham:
int _creat(const char *fname, int attrib);
+ Doi:
D41 thir nhét [a tén tép,
Déi the hai 14 thude tinh tép. Cac gia tri thuomg dung cua attrib
(dinh nghia trong dos.h):
FA_RDONLY Tép chi doc, khéng thé xoa hodc swra chira,
FA_ARCH Tép dé ghi.
FA_HIDDEN Tép 4n, khong hién trong lénh DIR cua DOS.

Chu y: Gia trj cta attrib ¢o thé 12 mot t6 hop (c6 nphia) cua cic gid tri

trén, vi du néu
attrib = FA_HIDDEN | FA_ ARCH

thi thude tinh tép la: an va c6 thé ghi.

+ Cong dung:

Xay dung t&p méi ¢6 tén cho bai dbi thir nhit va c6 thude tinh cho bai
attrib. Trong trudng hop tép da ton tai:

- Néu tép dé gli. thi n6 bi x04,
- Néu tép chi doc, thi bj 13i.

Khi ¢6 18i, ham tra vé -1.

Khi thanh cong, ham tra vé sé hiéu tép (handle). S& hidu nay cé (hé
ding trong ham write dé ghi thong tin [én tép (ngay ca khi attrib =
FA RDONLY). Kiéu ghi tudn ludn 1a nhi phan.

+ Vi du v& _creat: Chuong trinh sau ding _creat dé tao tép mai va ghi
1én d6 5 s6 nguyén. Tép ¢6 thude tinh dé ghi nén sau nay ¢6 thé sira, ghi bo
sung hay xoa.

#include <io.h>
#include <dos.h>
int af[5]={10,2,10,4,5};
main ()
{
int [d;
/* Tao tép méi sl.sl d& ghi
theo kidu nhi phan */
fd= creat("sl.sl",'A ARCH);
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/* Ghi 5 s& nguyén lén taép */
write(fd,a,10);
closc(Ed); /* Déng tép */
}
9.3. Ham open
Mo tép d3 ¢6 hodc xdy dung t&p moi dé doc ghi
+ Dang ham:
int open(const char *fname. int access. {, unsigned amode]):
+ Doi:
- Doi thi nhit fname xdc dinh tén tép can mo,
- Déi tha hai access xde dinh quyen va kicu truy nhap. né ¢6 thé nhan
tr cac gia tri sau (dinh nghia trong fentl.h)

Gid trj Y nghia

O RDONLY Poc

O WRONLY “Ghi

O RDWR | Doc/ghi -

O_APPEND Ghi bd sung o

O_TRUNC " | Xod t&p néu n6 n ti

(g1t ngyen thudc tinh)

O TEXT Kiéu nhip xuz{t van ban
_(5_131\’/_\@ - Kiéu nhip xuit nhi phin
_(_)__Eil_[i_/\’l"m" Néu tép chua cd thi nd dugce tao.

(Khi d6 cdn dua thém doi thir ba).

Cha y 1: Db thir hai access ¢6 thé 1a mdt td hop co nghia bit ky cua
cde gia tri néu trén (dang phép | ), vidu
O _WRONLY.O TRUNC|O BINARY
Chu y 2: Néu trong déi access khong mo @ rd O TUEXT hay
O _BINARY thi ki¢u truy nhdp duogc xdc dinh theo gld tri cua bidn
fmode (xem ham creat)
- NI thtr ba amode (xem ham creat) ding dé xdce dinh thude tich cia 1&p
maoi duge tao, nd thuong nhan hai gia tri sau:
S_IREAD Tép chi doc. khéng thé xoa hodc sira chira.
S _IWRITL Tép c6 thé ghi.
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+ Cong dung:

I. Khéng c6 O CREAT: Mo mot tép da tdn tai dé truy nhédp theo cach
xac dinh bd access. Loi xay ra khi:

- Tép khong ton tai,
- Mo dé ght mot (ép chi doc.
2.C6 O_CREAT: Néu tép chua ¢6 thi né duoce tao. Loi xay ra khi:
- M@ dé ghi mét t&p chi doc.

+ Gia tri ham:

Khi thanh cong ham tra vé sé hiéu ép, né s¢ dung trong cic ham dé
truy nhap tdi 1ép. Khi ¢6 161 ham cho gia tri -1.

+ Vi du v¢ open:

Cau I¢nh:

{d=open("sl.sl".0 WRONLY|O BINARY|O TRUNC;O CREAT,

S IWRITE),

s¢ ,md 1p sb.sl dé ghi theo kiéu nhi phan. Néu tép da ton tai thi n6 bi
xod. Néu 1ép chua ¢6 thi ndé duge xay dung.

Ciu I¢nh:

td=open("sl.s]",O_RDONLY|O_ BINARY):

s& ma tép da ton tai sl.sl dé doc theo kiéu nhi phan.

9.4. Ham _open: Md tép da ton tai dé doc ghi.

+ Dang ham:

int open(const char *fname, int oflag):

+ Doi:

- D4 thir nhit fname xac dinh tén tép cAn mé,

- D6i thir hai oflags xac dinh quyén va kiéu truy nhap. nd ¢6 ¢ nghia
nhu doi access trong ham open, ngoai trir 2 diém sau: kiéu mice dinh la
0O BINARY (chir Khong phai O TEXT) va phuong an O_CREAT khong
€0 tac dung tao tép moi.

+ Cong dgqg: Md mot ¢ép da 10n tai dé truy nhdp theo cach xac dinh
hot oflags. 1.61 xay ra khi:

- Tép khong ton tai.
- Mo dé ghi mdt t&p chi doc.

+ Gia tri ham:

Khi thanh céng ham tra vé sb hidu tép, n6 sé dung trong cac ham dé
truy nhap t&i tép. Khi ¢6 16i ham cho gid tri -1.
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9.5.

+ Vi du v¢ open:
Céu 1¢nh:
fd= open("sl.sI".O_ WRONLY|O TRUNC);
s¢ md vt xoa 18p sl.sl (da ton tai) dé ghi lai tir ddu (theo kiu nhi phan).
Ciu I¢nh:
fd= open("sl.s!",O RDONLY);
s& mo tép da ton tai sl.sl dé doc theo kidu nhi phén.
Cac ham close va close: dong tép.
+ Dang ham:
int close(int {d):
int close(int {d):
+ Déis
fd 1a s6 hicu t¢p nhan dwoc trong cac ham crecat, _creat open va _open.

+ Cong dung: Dong tép ¢6 sé hiéu fd. $6 hiéu fd duge giai phong va

no ¢6 thé dung cho t&p khéc.

9.6.

Khi thanh ¢dng ham tra vé s6 0. Khi ¢6 18i ham cho -1.
Ham chmod: thay dbi thude tinh tép.
+ Dang ham:
int chmod(const char *fname, int amodc);
+ Déi:
DG fhame xac dinh tén tép can déi thude tinh.

o1 aodme cho thude tin mdi cua tép. Cac gia tri cua amode ¢ ddy

piong nhu amode trong ham creat;

9.7.

202

S IREAD Tép chi doc,

S WRITE Tép dé ghi.
+ Cong dung: DAi thudc tinh 1ép fname theo amode.
ITam cho gia tri 0 néu thanh cong va -1 néu ¢6 14i.
Ham chmod: Nhin hay ddi thude tinh ép theo kiéu DOS.
+ Dang ham;

int _chmod(const char *fname, int [unc |.int attrib]);

+ Doi:

D1 mame xac dinh 1én 1&p cin nhan hay ddi thude tinh.
Néu func = 0, ham cho biét thude tinh ctia tép. va khéng can ding abi
thur ba.



Néu fune = 1, thay dbi thude tinh, dimg dbi attrib dé xac dinh thude
tinh mai. Cac gid tri cua atrib ¢ ddy gidng nhu attrib trong _creat:
A _RDONLY Tép chi doc,
FA_ARCH Tép dé ghi.
FA_HIDDEN Tép an.
+ Cong dung: Cho biét thude tinh ca tép frame (func=0) hodc déi
thudc tinh tép theo attrib (func=1).
Ham cho gia tri 0 néu thanh ¢éng va -1 néu ¢6 15i.
9.8. Ham perror: thong bdo 13i hé théng.
(Ham nay da trinh bay trong §3.7)
+ Dang ham:
ffinclude <stdio.h>
void perror{const char *s);
+ Pbi:
s 14 con tré trd té1 mot chudi ky tu,
+ Cong dung: Ham in chudi s va thong bio 15i.

§10. CAC HAM wirte, read VA Iseek
Pé nhap xudt dir liéu trén tép, hé théng cdp 1 cung cip 3 ham: write.
read va Iseck, chang 1am viée giéng nhu cdc ham [(write, fread va fscek. Cac
him ndy nén diing véi kiéu nhap xudt nhi phan.
10.1. Ham write: ghi mot diy cac byte 1én tép.
+ Dang ham:
unsigned write(int fd, void *ptr, unsigned n):
+ Déi:
fd 1a 6 hicu 1ép,
ptr 1a con tro tro a1 ving nhé chia dit licu,
n 1a sé byte.
+ Cong dung: Ghi n byte tir ving nhd ptr 1én t&p c6 s6 hi¢u fd. Khi
thanh ¢6ng ham tra vé mat sd bing sb byte ghi dugc.
Khi c6 15i ham trd vé -1.
+ Nhin xét: Khi gia tri tra v& ciia ham khac n 1a ¢6 131,
10.2. Ham read: doc mot diy céc byte tir tép.
+ Dang ham:

unsigned read(int {d, void *ptr, unsigned n);



+ D
fd 13 s6 hiéu (¢p,
ptr la con troé tro td1 vang nhd nhan do liéu doc duge,
n 1a s6 byte.

+ Cong dung:

Poc n byte tir tép c6 sé hicu fd chia vao ving nhé ptr. Khi thanh
cong ham tra vé mot sd bang sd byte doc duge. Khi ¢6 181 ham tra vé -1,

+ Nhin xét:

Khi gap cudi ép thi @id tri tra v¢ cia ham ¢6 thé nhé hon n.

10.3. Ham Iseek: di chuyén con tro chi vi.
+ Dang him:
long Iseek(int fd, long sb. int xp);
+ Ddi:
(d 1a s6 hiéu tép,
sb 1a s6 byte cin di chuyén,
xp cho biét vi tri xuit phat ma viéc dich chuyén duoc bat dau i
day. xp co6 thé nhan cac gid ui sau:
xp = SEEK_SET hay 0: Xuft phat tir ddu 1&p.
xp = SEEK _CUR hay 1: Xuit phat tir vi tri hién tai cua con tro chi vi.
xp = SEEK_END hay 2: Xuit phat tir cudi tép.

+ Cong dung:

Ham di chuyén con trd chi vi clia tép fp tir vi tri xdc dinh boi xp qua
mdt s& byle bing gid tri tuyét dbi ctia sb. Chiéu di chuyén 1a vé cudi 1ép néu
sb duong, trai lai s& di chuyén vé phia dau t&p.

Khi thanh céng ham tra vé mot gia tri kiéu long bf-mg vi i mdn cla
con tr6 chi vi (s6 thir tr cua byte ma con tro chi vi tro t&). Khi cé 161
ham tra vé -1L.

+ Chuay:

Khong nén dong Iseek trén kiéu van ban, vi su chuyén ddi ky tu s¢ lam
cho vide dinh vi thiéu chinh xée.

+ Vi du:

Dé xdc dinh d6 dai cua 1¢p co sb hiéu fd ta ¢6 thé dung ham lseck
nhu sau:

fong do_dai;
do_dai - Iseek((d.0,2),



§11. MOT SO CHUWONG TRINH DUNG HAM CAP 1

Vi du 1: Chuong trinh sao 1ép.

/*

Sao Tép

Dung cdc ham creat open rcad write theo kidu nhi phan

*/

#include “"dos.h"

finclude "io.h™

finclude "fentl.h"

finclude "stdio.h"

main ()

{

int. n;
char t1[14],L2[14],c{1000];
int fdl, fd?2;
printf ("\n Tép ngudn: "y ;
gets{L1);
print {{"\n Tép dich: ")’
gets (L2);
fdl= open(tl,0 RDONLY) ;
if{fd1==-1)
{
printf ("\n Tép %s khong tdn tai",rl);
exit (1)
}
fd2 - creat (1.2, KA ARCH) ;
if(fd2=--1)
{
print{{"\n Loi tao tep %s ",L12);

exit (1);

/* Thuc hidn sao La&p */
while ( (n-rcad(fdl,c¢,1000)) > 0)
write(fd2,c,n);
close ({dl);

closc (fd2);



Vi du 2: Chuong trinh thay dbi thuéce tinh tép.
/* D&i thudc tinh, ding ham chmod */
finclude <stdio.h>
#include <conio-h>
#include <io.h>
finclude <fentl.h>
main ()
{
char tepllA};
int x,attrib;
printf ("\nTep: ");
gets(tep);
printf ("\nChon thudc tinh: 0-P& ghi 1\
—Chi doc (Cébng thém 2 thanh dn) ™);
x=getche() - '0';
i f{x==0)
attrib=FA ARCII;
clse
attrib=FNA RDONLY;
if (x>=2)
attrib=attrib|FA HIDDEN;
if( chmod(tep,1l,attrib)==-1)
perror {"\nL&i:");
else
printf("\nDd thay ddi thudc tinh");
}
Vi du 3: Xay dung h¢ quan tr dit liéu nhu vi du 2 muc §8. Dung cac
ham creat open write read lseek (kiéu nhi phan).
/* Ding cac ham cdp 1: creat open write, read, lscek
48 td choc co sd du lidu */
tinclude "“conio.h"
#include "stdio.h"
#include "sys/stat.h™
#include "fcntl.h™



#include "io.h"
void taomoi {void);
void bosung{void};
void suachua(void);
void xem(void);
typedef struct

{
char ht|2%];
int bl;
floal. nc;

} person;

long size = sizcof(person);
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")

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 Laomoi {void)

{

)

person cb;
int fd,n- 0;
mimode O BINARY;
fd -crcat ("dscb.s1",S 1IWRITE) ;
11 (fd==-1)
{
perror{"\nLol tao tep dscb.sl");
exit (1)
}
whilco (1)
{
clrscr();

prinl{ ("\oNguoi thu %d\n\n",ntl};

printf ("\nllo ten (Bam Knter kel thuc):

gets(cb.oht);
if(cb.ht[0)==0)
brecak;

printt {"\nBac luong: "};
scanf ("%d"”, scb.bl};
printf ("\nNgay cong: ");
scanf ("$f%$*c", &cb.nc) ;
tin;
write (fd, &cb,size);

}

closc{{d);

void bosung({void)

{

pcrson cb;

intL fd; long n;

fd-open{"dscb.sl",0 BINARY|O WRONLY|O APPIND

|O_CREAT, S TWRTTE);

if(id- —1)
{
perror ("\nl,oi Lao Lep dscb.sl™);
axtil(1);
}

")



/* Xac dinh n so ban ghi */

}

n=1lsecck(fd, 0, 2) /size;
while (1)
{
clrser () ;
printf{"\nNguoi thu %ld\n\n",n+1);

printf ("\nllo ten (Bam kEnter ket thuc):

gets{cb.ht);
if{(cb.ht (0}-=0)
break;

printf {"\nBac luong: ");
scanf ("$d", &cb.bl);
printf ("\nNgay cong: ");
scanf ("$f$*c”, &cb.nc) ;
ten;
write(fd, &cb, size);
}

close (fd);

void suachua{void)

{

person cb;
int fd; ltong i,n;
fd=open("dscb.s1"”,0 BINARY|O RDWR]);
1f{ fd==-1)
{
printf ("\nChua co du lieu™);

relurn;

/* Xac dinh n - so ban ghi */
n=1seek(fd,0,2)/size;
while (1)
{

clrscr();

printf ("\nSua nguoi thu (n<=%1ld)",n);

scanf{ {"$1d%*c", &1}
if(i>0&8i<=n)}
{
lseek (fd, {i-1)*size, SEEK SET);

")
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void

read (fd, &cb, size);
printf {("\nSo lieu hien tai:");
print f ("\nllo ten: %s”,cb.ht);
printf ("\nBac luong: %d",cb.bl);
printf ("\nNgay cong: %0.2f",cb.nc);
printf ("\n\nSua la:");
print€ (“\nllo tcn (Bam Enter ket thuc):
gets{cb.ht);
if(cb.ht[0)==0) break;
printf ("\nBac Lluong: ")
scanf (*%d”, &cb.bl);
printf {"\nNgay cong: ");
scanf ("%¥f%*c", &cb.nc);
printf("\nCo Ghi sua 2 — C/K"):
if (toupper (getch())=="'C")
{
1seek({d,m, SEEK SET);

write(fd, &cb,size);

}
close (fd);

xem(void)

person cb;
int fd,i=0;
fd=open (*dscb.s1",0 BINARY|O_RDONLY) ;
if( fd==-1)
{
printf ("\nChua co du liecu");
return;
}
clrscri);
while{ read(fd, &cb,size)>0 )
{
+41i;
printf ("\n\nNguoi %d",i);
printf (“\nHo ten: %s",cb.ht);

") s



printf ("\nBac luong: %d",cb.bl);
printf ("\nNgay cong: %0.2{",cb.nc);
}

closc(fd);

getch();

BAI TAP CHU'ONG 10

Bai 1. Lap chuong trinh xem va sira ndi dung cua mdt tép bat ky
(tén tép nhép vao tr ban phim). Chuong trinh cho hi¢n 1én man hinh ting
trang 200 ky tw cua 1ép. Mdi ky tu sé hién ma ASCII va dang ky tu néu
¢d. C6 thé dung cac phim mii tén dé di chuyén dén ma cin swa. Bim
Enter dé xem/sira trang tiép theo. Bam ESC dé két thic chuong trinh.

Bai 2. Cho biét thong tin ¢ dinh vé luong ctia mdi can bd trong don
vi X gdm:

- Ho tén
- 86 thir wr
- Bac luong

Sé thir tir dwge danh sb lién tiép tir 1,2,

Yéu ciu:

a) Xay dung mot tép (goi 1a tép LUONG) dé luu trir thong tin ¢b dinh
vé luong cua don vi X.

b) Str dung tép LUONG dé tinh luong cho mét ngudi khi biét sé thir ny
va sb ngdy cong ctia ngudi 6. Hai s6 1idu nay nhap vao tir ban phim. Luwrong
tinh theo céng thie:

luong = (béc luong * ngay cong)/26

Bai 3. Sao chép cac dir liéu coa tép LUONG (trong bai 2) sang mot 1€p
méi (goi 1a tép L_MOI) theo thir tu giam din cta bic lvong, in ndi dung 1&p
L. MOI ra man hinh.

Bai 4. Lap chuong trinh thyc hién cac viée sau:

+ Xdy dung tép MA_TRAN va ghi 1én d6 cic phan tir cia hai ma trin
vudng cung cip A va B.

+ Dung tép MA_TRAN @ tinh ma tran tich C = A*B, sau d6 ghi b
sung ma tran C 1én tép MA_TRAN.

+ Doc cac ma trdn A, B va C tr tép MA _TRAN vao bd nho £di in
ching ra man hinh.
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Bii 5. Xét mang ciu tric

struct

{
char ht[25]; /* ho tén */
char qql30]; /* qué quin */
int tuoi;

} person[100];

M&i phan ti cua mang cdu trilc person chira thdng tin v& mot nguoi.
Hay lap chuong trinh thuc hién cac yéu cdu sau:
+ Vao sd lidu ciia n ngudi va ghi [én 18p NHAN _SU
+ Poc thong tin tir t¢p NHAN_SU va chira vao mang person
+ Ghi danh sach nhan vién 1r mang person vao tép NS_MOI theo thi
1 tang cua tudi.

LI
=
[N



¢ vore T LU TRU DU LIEV VA TO CHUC
BO NHO CHUONG TRIiNH

§1. BO NHO' CHUONG TRINH

Bd nhd chuong trinh dugce chia lam 4 phﬁn la (theo thir tu tir dia chi
thap dén dia chi cao):
+ Ving ma 1énh (chira ma 1énh va hing).
+ Vung cp phat tinh (chira cic dbi tuong ngoai va tinh).
+ Viing cip phat dong (heap).
+ Vung ngan xép (chtra cac dbi tugng cuc bo).

Hai ving ddu ¢6 do 16n ¢6 dinh trong sudt thoi gian chuong trinh
lam viéc.

Ving cap phat dong luu trir cac ddi tuong (bién, cdu tric, mang....)
dugc cap phat bing ham malloc. Vi vy mdi khi thuyc hién ham nay, thi
vung heap no ra. Nguge lai khi thuc hién ham free (dé giai phong mdt ving
nhd trén heap), thi khong gian sir dung trén heap bi thu lai.

Ving ngan xép ding dé luu trir cac dbi tuong cuc bd. Mdi khi chuong
trinh thue hién mdt khéi 1énh hodc mdt ham, thi cac ddi tuong khai béo
trong khdi hodac ham dé duogc luu trir trén ngan xép va ngin xép phinh ra.
Khi chuong trinh ra khoi mot ham hay mot khoi 1énh, thi cac dbi trong cuc
bo ctia ham hay khéi do bi Iy ra khoi ngin xép, va ngan xép bi thu nho lai.

Nhu vdy do 16n str dung cta ving heap va ngan xép ludn thay doi trong
thoi gian chuong trinh lam viée.
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Hinh vé& dudi day minh hoa 16 chite bd nhé ciia chwong trinh:

+ Cac ving ma 1énh va cdp phat tinh ¢6 do 16n ¢b dinh.

+ Giira ngan xép va heap la mdt ving tu do. Ca ngan xép va hacp déu
c6 quyén ding ving ty do nay khi can thiée. Vi du khi cn luu it 3 bidn cuc
bo (kiéu int), thi ngin xép s& duge ma rong 6 byte (lay tir vang ur do). Khi
giai phong 3 bién néi trén thi ngan xép tra lai 6 byte cho ving tut do. Ngan
xép bi thu nho lai, con viing tu do thi rong ra. Cach phat trién va thu nho
vung hacp ciling tuong tr nhu viy.

DPia chi cao

Ving ngan xép, phat trién xudng

Ving nhé tu do con chua duge ding

Viing heap phat trién 1én

Vimg cép phat tinh

Ving mi [énh

Dia chi thip

§2. T KHOA auto
Tir khod auto ¢6 dit trusc mot khai bao bién bén trong ham dé chi 16
tinh cuc bd cua cae dbi twong duoe khai bao. Vi cac bién khai bao trong
mot ham duong nhién 1a cuc b, nén tir khoa nay 12 khong cdn thiét va rat
it dugc dung.
Vi du:
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 bd

Bién khai b4o bén trong mot him hodc mot khbi 1a bién cuc bd. No
duoc luu trix trong ngdn xép khi chwong trinh xét dén ham hoac khdi chia
nd. Pham vi str dung cua bién cuc bo 1a bén trong ham hoic khdi ma noé khai
bao. Khi chua duoce khai diu thi gia tri ca bién cuc bd 1a chwa xac dinh.
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3.2.Bién ngoai

Bién khai bao bén ngoai cac ham p0i 12 bién ngoai hay bién toan bd. No
c6 mdt dia chi ¢é dinh (tai vung cip phat tinh) trong subt thoi gian chuong
trinh lam viée. Khi chua duge khoi diu thi gia tei cia toan bd bing khong.
Pham vi sir dung cua bién ngoat 1a tir vi tri khai bao cua né cho dén cudi tép
tin chuong trinh. N6 ciing ¢6 thé sir dung cho cac tép khac (khi chuong trinh
pdm nhiu 1&p) nho khai bio extern viét trén cac tép nay.

Vi du sau minh hoa pham vi sir dung cua bién ngoai dbi voi chuong
trinh trén mot tép tin. Pham vi sir dung ctia bién ngoai dd 12 trong cac ham
in_| va in_2, vi vay chuong trinh lam viée tét. Néu su dung truc tiép dd
trong ham main() thi churong trinh s& bao 1.

#include <stdio.h>

void in_1{void);

void in_ 2 (void);

main ()

{

in 1{); in _2():

}

double dd=89.55;

void in_1{void)

{
printf ("\ndd= %0.2t",dd);
}
void in_2{void)
{
printf{"\n2*dd= %0.2f{",2%*dd) ;
}

3.3. Tir khoa extern

Tir khod extern sir dung khi mét chuong trinh viét trén nhiéu (ép va cac
tép nay duoc dich doc lap sau dé méi lién két voi nhau dé tao thanh tép
chuong trinh kba thi (dudi exc). C6 hai cach lam nhu vay. Céch thir nhat 1a
ding menu Project trong méi trudng phat trién két hop cua TURBO C. Cich
th(r hai 1a diing chuong wrinh TCC.EXE tir DOS.

Ta minh hoa vin dé néu trén qua vi du sau. Gia sir chuong trinh duoc
viét trén hai tép 1a tepl.c va tep2.c. Trén tepl.c ta khai bao bién 10an b
b chung (kiéu int) va ta mudn su dung né trong tep2.c. Lam sao dé dich va
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lién két hai t¢p ndi wrén thanh mot chuong trinh kha thi. Ta thu duwa ra vai
phuong an va xem ching lam viéc ra sao.

Phuong 4n 1: Dich ddng thoi bing cich ding #include. Cach thuce
tam nhu sau:

+ Thém vao dau tép tep2.c dong Iénh:

fiinclude "tepl.c”

+ Dich tep2.c theo cach thong thudng (vi du dung chue ning Make Exe
File ctia menu Compile).

D4y la cach don gian ma ta thuong ding. Péang tiée 1a theo cach nay thi
cac t€p tepl.c va tep2.c dugc dich modt cach déng thoi nhu thd dich mot tep
ngudn ghép 2 1ép nay véi nhan. Cach lam nay ngoai tén thai gian phai dich
lai ca hai tép ngudn, con ¢6 nhuoc didm rit co ban 1a khéong thé dich duoce
néu tepl.c va tep2.c ¢é kich thude lon. Trong thue té chang 81 da oap nhitu
truedng hop nhu vay.

Phuong an 2: Dich ddc 1ip. Diu tién ta dich tepl.c dé tao ra 1&p dich
tepl.obj. Diéu nay s& dién ra thuin lgi. Tiép do6 ta dich tep2.¢ dé 1a0 wep2.obj.
Chuong trinh dich s& bao 13i vi trong tép nay ¢6 st dung bién b_chung nhung
lai chira khai bao. Néu ta bd sung vao tep2.c khai bao:

intb_chung;

thi viéc dich chot lot va ta nhan duoce hat mé dun chuong trinh: tepl.obj
va tep2.0bj.

Budre tiép theo 14 lién két hai mé dun trén dé tao thanh chuong trinh kha
thi. Bude ndy khéng 6n, vi chuong trinh dich s& gap hai bién b_chuag vi né
s& béo 16i:

Linker Frror: b_chung defined in module tepl.c
is duplicated in module tep2.c

Pay chinh 1a e can dung tir khod extern. B¢ tep2.¢ ¢6 thé sir dung bién
b_chung d3 khai bao & tepl.c (khai bio ngoai) ta chi cin thém vio tep2.c
mot khai bao bién b_chung nhu d3 lam & tepl.c nhung thém vao tir khod
cxtern nhu sau:

extern int b_chung;:

Khai bao extern nai trén bdo cho chuwong trinh dich biét bién b_chung
d3 duoc dinh nghia & dau @6, do dé khéng cin cip phat bd nhé cho nd mot
lAn nira. Viée dich tep2.c sang t&p tep2.obj s& tién trién t61. Ngoai ra khi lién
két cac md dun tepl.obj va tep2.obj s& mic 181 khai bio hai lin bién
b_chung va nhu viy moi viée déu én thoa.
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Dudi day 1a mat vi du don gian vé cach diing extern.
Churong trinh cta ta gom hai &p véi ndi dung sau:
/* tép bl.c */
int a[51-{(1,2,3,8,5};
float x=10.5;
int imax(int x,int y)
{
rcturn (x>y?x:y);
}
Tép nay chura:
+ Mang ngoai a di c6 gia tri khoi dau.
+ Bién ngoai x = 10.5.
+ Ham imax cho max cia hai sé nguyén.
Tép thir hai (b2.c) s& dung céc bién. mang va ham cua tép thir nhat, ndi
dung cua né nhu sau:
/* Tép b2.c */
finclude <stdio.h>
cxtern int imax(int x,int y);
exl.ern int al[5);
void in x(void);
veid in _xx{void);
main ()
{
int i,max; max—= a(0];
for(i=1;i<5;++1})
max=imax {max,a[il);
print{ ("\nmax= td",max);
in x();
in xx();
{

extern float x;

}
printf ("\nx= %0.2f",x);
}
void in_ x(void)
{
printf("\nx= %0.2{",x);
}



void in_xx(void)
{
print f {"\n2*x= %$0.21",2%x);
}
3.4. Vi tri khai bao va pham vi str dung cua bién extern
+ Vi tri khai bido extern:
- (6 thé ngoai cac ham.
- C6 thé bén trong mdt ham hodc mot khoi 1énh.

+ Pham vi sit dung cua bi¢n extern: Du khai bdo & dau thi pham vi sur
dung ctia bidn extern (trén t&p chua khai bio ndy) duoc tinh tir vi tei khai
bao cho dén cubi tép. RS rang diy la didu khac thudmg so véi nhung gi da
noi veé pham vi su dung cua mdt bién.

Van dung nguyén 1y nay cho tép b2.c ta nhan thiy:

+ Mang a ¢é thé su dung trén toan tép b2.c.

i Bién x co thé xudt hién (sir dung truc tiép) trong cdc ham in_x. in_xx
va phin ham main phia dudi khdi chira khai bdo extern bién x. Néu trén
khéi nay ta ding bién x thi chuong trinh dich s& bio 131,

§4. T’ KHOA static

4.1. Coéng dung
Ttr khoa static ding dé khai bao cdc bién tinh trong (cuc bo) va cac bién
tinh ngodi (toan bd). Vi du:
ffinclude "stdio-h"
stalic int size; /* Bién tinh ngoai */
static float aa[100); /* Mang tinh ngoai */
void dem(void)
{

int statie dd=1; /* Bién tinh trong */

}
4.2. Bién tinh trong
+ B0 nho.
Bién tinh trong duge luu trit trong ving cip phat tinh. nd ton tai

trong sudt thoi gian chuong trinh lam viée. V& diém nay nd gidng nhu
bién ngoai.
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+ Gia tri khoi diu.

Bién tinh trong duge khai ddu mot 1an khi dich theo gia tri ghi trong
khai bao dang:

static int so_thu tw=1;

Néu khdng cho gia tri khoi dau thi gid tri khai ddu mac dinh cua bién tinh
trong bang khdng. V& diém nay bién tinh trong ciing gidng nhu bién ngoai.

+ Pham vi sir dung cia bién tinh trong chi gidi han bén wong ham ma
no khai bao. Tuy nhién gia tri cta né vin duoe gitr khi ra khoi ham va gia
nay cé thé su dung mdi khi ham duge thue hién tro lai.

+ Vi du: Ta lap ham danh s6 trang. Ham ¢6 hai cau lénh: in ra sb
hiéu trang hi¢n 1ai va ting sd hidu trang 1¢én mot don vi dé chuan bi cho
lin in sau. Trong ngit canh nay, hay hon ca la ding mét bién tinh dé bicu
thi s6 hiéu trang.

Chuong trinh ¢6 thé viét nhur sau:
ftinclude "stdio.h"
vold 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;1i<10; ++i) danh_so trang({};
}

4.3. Bién tinh ngoai

+ B nhé. Bién tinh ngoai duoe lwu triy trong vimg cip phat tinh, n6 ton
tal trong sudt thoi gian chuong trinh lam viéc. V& diém nayv no giéng nhu
bién ngoai va bién tinh trong.

+ Gia tri khoi diu. Bién tinh ngoai duge khoi ddu mét lan khi dich
theo i tri ghi trong khai bao dang:

static int so_thu_tu = 1;

Néu khong cho gia tr1 khoti diu thi gid tri khoi dau mac dinh cda bidn
tinh ngoai bing khdng. V& diém ndy bién tinh ngoai ciing gidng nhur bién
ngoai va bién tinh trong.

309



+ Pham vi sit dung cia bién tinh ngoai duwgc tinh tr khi khai bio cho
dén cudi tép chuong trinh. Pham vi sir dung ciia n6é khong thé mo rong
sang cdc 1ép khac-bang khai bao extern nhu déi vai bién ngoai. Tham chi
ta co thé diing cac bién tring tén vdi bién tinh npoai trén cac tép khac
nhu vi du dudi ddy. Ta clng nhan thay ring khi chuong trinh viét trén
maot tép thi bién ngoai va bién tinh ngoai ¢6 tic dung nhu nhau.

+ Vi du: Ta tach chuong trinh trong 4.2 thanh 2 tép la tl.c va t2.c. Tép
tl.c c6 ndt dung sau:

/* Tép tl.c */

tinclude "stdio.h"
static int so _hieu trang = 1;
void danh so trang{void};
void danh _so trang(void)
{
printf ("\nTrang: %d4”,
so hiecu trang); so_hicu trang+t+;
}

Ham danh_so_trang ding bién tinh ngoai so_hicu_trang dé ting sb hi¢u
trang 1én mot don vi sau mdi lan in.

Ndi dung tép t2.c nhu sau:

int so hieu trang;
main()
{
for{so hieu trang=0;
so_hicu trang<5;++so_hieu_trang )
danh_so_trang(); getch(};
)

Trong tép nay ta cd ¥ dung bién ngoai so_hieu_trang trimg tén véi bién
tinh ngodi cua tl.c, nhung bo dich vin phan biét duge d6 1a hai bién khac
nhau va chuang trinh van hoat dong tdt.

§5. T’ KHOA register
Tir khoa register ¢6 thé ding d& khai bao cac bién cuc bd vi cac dbi
kiéu int hodc char theo mau:
register int 1,;
register char ch;

Céc bién register duoc luu trir trong cac thanh ghi SI hodc DI néu ¢6
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thé. Khi cac thanh ghi nay ban thi cac bién register dwge luu triy vao ngin
xép nhu cac bién cuc bd thong thudng.

Bién register thuong duoe s dung Tam bién diéu khién dé tang toe dé
thue hién cua cac vong 1ap. Vi du trong ham tinh xn ta dua vao ddi register n
nhu sau:

double pow{double x, register inlL n)

{
double s5=1.0;
for{; n; ——n)
3 Y= x;
return s;
}

Chu y: Ta c6 thé khai bao nhiéu bién register nhung khdng qua 2 trong
ching duoce lru tri trong cdc thanh ghi. Chuong trinh dudi ddy khai béo dén
4 bién register, nd van hoat dong binh thudng.

#include "stdio.h"™
malin ()
{ register int i,j,k,t; L-0;
for{i 1;i1< bH;++1)
for (j=1;3<=5;+1+3)
for (k=1;k<=b; rtk) t++;
printf ("\ni= 3d j= %d k= %d Tong= %d",i, ), k,t);

§6. T KHOA const

6.1. Cong dung

Tur khod const ¢o hai tac dung:

+ Diing dé khai bao va khoi diu gid tri cho cac bién trong va bién ngoai
ma sau nay gia tri cua n6 khong cho phép thay doi boi cac lénh trong
chuong trinh. Ta goi chung 1a cac ddi turgng hang.

+ Dung dé khai bao cic dbi con tré ma trong thin him ta khong dugce
phép 1am thay doi gid tri cde ddi trong duoc trd tdi boi cac dbi nay.

Cac diéu ndi wén duoe minh hog qua hai vi du sau.

Vi du 1. Khi bién dich chuang trinh:

#include "stdio.h"

main ()



const int s=10;
s++; /* Bai, khéng duoc
thay d8i bién const s */
print.f("\ns= %$d",s);
}
ta nhin duoc thong bao 16 sau:
cannot modify a const objcct in fungtion main
Vi du 2. Khi bién dich ham:
void tang stt(const int *sti)
{
*stt - *stt + 1; /* Sai %/
}
ta nhan dugce théng bao 16i:
cannot modify a const object in function tang_stt

6.2. Cach dung

1. Tir khoa const thuomg ding dé 120 ra céc hang cé kiéu str dung trong
chuong trinh.

2. C6 thé dimg tir khod const trong cac ham dé khai bao cac di mang
ma gia trj cta n6 khong bj thay dbi trong than ham. Vi du xct ham tinh tich
cua 2 ma tran vudng a va b cip n, Dé a va b khong bi thay déi trong than
ham ta cAn khai bdo chiing 1a cac ddi mang const nhu sau:

void nhan _mt(const int a|20]1[20]1, const inL b[20][20],

int ¢[20]120], int n)

{
int 1,73,k%;
for(i=1;i< n; H1i)
for(4=1;j<:n;+17)
{
c(i}[3]-0;
for(k=1; k<-n;+ik)
clil 3] += alillk)}*blklljl:

§7. T 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 1d trong chuong trinh, chang
han t_time ¢6 thé thay d6i boi cac ngit cua DOS hay ROM BIOS. Bién
volatile thudng la cac bién toan by dimg trong cac thi tuc ngit. Trong
chuong 15 ¢6 dua ra cac vi du vé viée st dung kidu bién nay.

BAI TAP CHUONG 11

Bai 1. Trinh bay phuong 4n té chire chuong trinh trén nhidu &ép bang
cach dung tir khod extern.

Bai 2. Néu cich dung cac ddi twong dit lidu sau: ngoai. tinh ngodi va
tinh trong.

Bai 3. Khi nao thi ding khai bao tinh déi véi ham.

Bai 4. Khi ndo thi dung khai béo const cho déi ctia ham.

(V)
(9)



o1 GAC CHI THI TIEN XU LY

§1. CHI THI #define DON GIAN
Chi thi #define cho phép tao ra cac macro thay thé don gian va céc

macro thay thé 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

¢6 tac dung thay thé tén bing day ky tw dimg sau né. Thong thudng vin
ban thay thé 1a phin con lai ctia dong. Mot dinh nghia dai ¢6 thé duge tiép
tuc o dong sau b%mg cach dat dau \ vao cudi dong trude. Pham vi cua tén
duoc dinh nghia boi #define 1a tir le n6é duge dinh nghia cho toi cudi tép
gbe. C6 thé dinh nghia lai mot tén (da dinh nghia & trén) va tir thoi diém nay
tro di nd ¢6 y nghia maéi. Trude khi dinh nghia lai mt tén, ta can giai phong
n6 bang chi thi:
#undef tén

Néu thiéu thu tuc giai phong trude khi dinh nghia lai, ching ta s& nhén
duoc 101 canh bao (warning) khi dich chuong trinh. Mgt tén di dinh nghia
¢6 thé str dung trong cac dinh nghia sau do.

Mot diéu can chu y 1a: Phép thé khong thuc hién cho céc hing chudi ky tu
(duge bao boi hai ddu nhay kép). Ching han néu ALPHA la mdt tén di duoc
dinh nghia (boi #define), thi s& khong c6 viée thay thé nao trong cau 1énh:

printf("\n ALPHA ");
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Dé minh hoa cac didu ndi rén. ta xét chuong trinh:
#include "stdio.h"™
f#idefine in printf
#define N 100
main ()
{
inL M = 200;
in{"\nN- $d M=%d",N,6 M) ;
#define M 300
in ("\nN=%d M=%d",N,M);
fundef M
fdefine M (N + 400)
in("\nN=%d M=%d",N, M) ;
}

Trong sudt chuong trinh trén:

+ in ludn luén duoc thay bang print{

+ N (o ngoai cac diu nhiy kép) ludn ludn duoc thay bing 100 Con M
thi dwoc xir 1y khac nhau. Trong 1énh in thd nhit, M duge xem Ia bién
nguyén ¢é gia tri 100. Trong 1¢nh in thi hai, M duoc thay bing 300. con
trong 1énh in thir ba, né duge thay bing biéu thire (N + 400). Ciing c¢én chi
¥ 13 khdng ca vide thay thé ddi vai cic N va M trong cdce 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=500

C6 thé ding #detine dé dinh nghia mét tén ham (nhw ham print trong
vi du trén), mdt biéu thae, mot doan chuong trinh bﬁng mot tén. B'fmg cach
d6 chuong trinh ngudn duoce viét ngén gon va d& hidu hon. Dé wanh xdy ra
nhimg sai sét dang tiée, chung ta can thuc hién nhitmg lra ¥ sau khi ding
#define dé dinh nghia cdc chudi dai.

Cha y 1.1. Khi dinh nghia mot biéu thire ta nén dit no trong cac ddu
ngodc tron. Chang han néu viét:

fdefine length 3 + 5
thi dinh nghfa nay lam viéc tét cho cac cau 1énh don gian nhu:
size = length:

nhung lai hong trong ciu 1énh:



double_size = 2*lenpth;

Néu dat biéu thire 3 + 5 trong cic dau ngozc tron, tie 1a néu dung

dinh nghia:
#tdefine length (3 +5)
thi ta c6 thé ding length ¢ bit ky chd nao cling van ding.

Chu y 1.2, Khi dinh nghia mét doan chuong trinh gf)m nhicu cau lénh.
ta nén viét dudi dang khéi 1énh. Hay néi cach khac: Dit doan chuong trinh
trong cac dau { va |

Vi du néu dinh nghia:

#dcfine KT ¢ printf("\nKet thue"): exit(1); }
rdi suu do dimg KT dé kiém tra gia tri ctia bién x theo mau:

if (x> MAX VALUE) KT
thi chuong trinh chi két thic khi gid tri cua x vuot ra ngodl pham vi cho
phép. Tuy nhién néu bo cac dau { va } trong dinh nghia trén thi ciu 1énh if
s& trg thanh:

if (x > MAX _VALUE) printf("\nKet thuc"); exit(1);

va do dé chuong trinh s& ludn ludn két thie ngay ca khi gid tri cia bién x
trong khoang cho phép.

M6t tic dung nira clia #define 12 ¢6 thé dua vao C cdc phong cach viét
moi. Chz’ing han ta ¢6 thé dinh nghia cac tir khod va cac ham chuan bang cac
tén moi theo nghia tiéng Viét Bﬁng cach dé ta c6 thé Viét Nam hoa ngon
nglr C va dé dang phd bién C cho ngudi chua bict ticng Anh. Nhitng nguoi
véu thich PASCAL ¢6 thé dua vao cde dinh nghia;

#deline § begin
#dcfine } end

roi sau dé dung begin va end dé to chire khoi 1énh.

§2. CHi THI #define CO POI
C6 thé dung #define dé dinh nghia cdc macro ¢6 ddi tuong tyr nhu cdc
ham. Khi dé van ban thay thé s¢ phu thudc vao cach goi 161 macro. Chiang
han ta ¢ thé dinh nghia mot macro dé tinh max cua hai gia tri nhu suu:
fidefine max(A,B) (Ay>(B)?(A):(B)
Khi dé dong:

X = max(p+q.rts)
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duoc thay bfmg cau I1¢énh:
X = (ptq)>(r+s)?(p+q):(rts):

Dong:

y = max(x*y.l+y+x):
duoc thay bang cau lénh:
= (XY P>y ) 2(xPy) (1+y+x);

Nhu vay nhér cdc macro ¢6 dbi ta ¢é thé xdy dung duge cdc ham don
gian dé str dung trong chuong trinh. D3i cta macro khong tmg vai mét kiéu
(dir liéu) nhit dinh. vi vay macro max(A,B) dinh nghia o trén ¢6 thé ding
cho ca gia tri nguyén cling nhu thue,

Khi ding macro ¢6 déi can quan triét hai cha ¥ sau,

Cha y 2.1. Gifra tén macro (tén ham) va ddu ngoic ma khong duge dat
cac khoang tréng. Chz‘ing han dinh nghta sau la hgp 1é:

fidefine max( A, B) (A)>(B)?(A)(13)
Nhung dinh nghia dudi day 4 sai:
#define max (A.B) (A)>(B)2(A):(B)
vi 6 khoang trdng gitra ddu ( va tén macro max.

Chii y 2.2, Khi viét biéu thirc thay thé, cac dbi hinh thirc (nhir A va B
trong Vi du trén) cin duge bao quanh bodi cdc diu ngodc don. Dé minh hoa
di¢u nay, ta thur bo cac diu ngodc don trong dinh nghia macro tich(a.b) (tich
cua a va b) va khao sat hi¢u qua cua chirong trinh sau:

kinclude "stdio.h”
#define tich(a,b) a*b
main ()
{
int x=10;
int y=20,2-5;
printf("\nTich= %d",tich(xty,z));
}

Khi bién dich chuwong trinh nay, trinh bién dich sé& thay

tich(x-ty,z)
bang:
X+ty*z

Nhu viy ta s€ khong nhan duge tich (x+y)*z nhu ta mong muén.
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§3. CHi TH] BAO HAM TEP #include
L.énh #include chi thi cho bd tién xr ly nhan ndi dung cua (ép khac va
dit chén vao tép chuong trinh ngudn dang xét.
Csch viét. Chi thi nay ¢4 thé viét theo cac cach sau:
Cich 1,
#include <|duong dinltén_tép>

Ciach 2.
#include "[duong_dan|tén_tép"

Cac vi du vé cich viét.

Vi du 3.1: (cach [, ¢6 ¢a duong dan)
#include <a:\tvicac _ham.c>

Vi du 3.2: (cach 2, ¢é ca dudng din)
#include "a:\tvicac_ham.c"

Vi du 3.3: (cach 1, khéng cé dudng dan, chi ¢ tén tép)
#include <vao_sl.c>

Vi du 3.4: (cach 2, khdng c6 dudng din, chi ¢ tén tép)
#include "vuo_sl.c"

Tdac dung. Trude khi dich, Chuong trinh dich s¢ tim t¢p theo tén va
dudmg din ghi trong 1énh #include. Néu tim thdy thi ndi dung ctia t&p nay
duoc goi ra va chén vao 1ép ngudn dang xét tai ding vi tri cta #include. Néu
khong tim thay. thi chuong trinh dich s& thong bao 15i:

Unable to open include file Tduong_dan]tén tép'

Cach thire lam viée cia hai dang #include chi khic nhau khi khong cé
thong tin vé duong dan. Khi do #include dang 1 s& tim tép trong thu muc
INCILLUDE cua TURBO C. Con #include dang 2 thi trirde tién tim tép trong
thuw muc chi, néu khéng thiy thi tiép tuc tim trong thi muc INCLUDL. Nl
viy cac vi du 3.1 va 3.2 déu ¢d tac dung nhu nhau 1a tim tép cac_ham.c
trong thir muc tv trén & A. Trong vi du 3.3 tép vao_sl.c chi duoe tim trong
thu muc INCLUDI. Trong vi du 3.4 tép vao_sl.c duge lan lugt tim trong
thu muc chu va the muc INCLUDE,

Cac #include 16ng nhau. C cho phép cac #include 1ong nhau. Diéu nay
duoc giai thich nhu sau. Gia st trong tép gde aaa (8p dua ra dé dich) ¢o
chira chi thi

#includc "bbb"
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Mat khdc trong tép bbb lai chaa chr thy
ffinclude "cee”
Khi do diéu gl s& xay ra trude khi t¢p aaa dugce dich?.
bau tién dong
iinclude "cec"
trong 1&p bbb duoc thay bing ndi dung cua 1ép cee. Ta nhdn duge tép bbb
maot. T¢p mdi nay lai duge dat xen vao t¢ép aaa tai vi tri cua dong 1énh
#includc "bbb"

Nhur vay truge khi dich. ¢a hai t¢p cce va bbb déu duoe phép vao 18p aaa.

Cich thae sir dung. Co thé néu ra 3 c¢ong dung quan trong cua chi thi
#include.

Cong dung 1. T$ chire chuong trinh trén nhitu tép

Mot chuong trinh 1ém thudng gém nhidu ham. M&i ham do mot nhom
nguoi xay dung. nén cdc ham thuong duoe chira trén cac tép khac nhau. Chi
thi #include cho phép ghép cac ham trén cdc ¢p khac nhau vao ép pbe dé
tao thanh mot chuong trinh hodn chinh. Chuong trinh nay duoe dich va thuye
hién theo cac quy tic nhu dbi vai chuong trinh viét wén mét tép. Nhur vy
mic diu trén thue té chuong trinh duoc chia trén nhicu t¢p khac nhau,
nhung nhér #include ta vin ¢6 thé xem nhu chuong trinh viét trén mot 1ép.

Céng dung 2. T6 chie thr vién.

Trong qua trinh lam vi¢ce ching ta thuong xay dung duge cac ham hiru
ich. Ta soan thao cac ham nay trén mdt hoiic nhidu @p. Chiing han cdc ham
vé ma trin ta dua vao t&p ma_tran.tv, cac ham dd hoa dua vao ¢p
do_hoa.tv, cde ham vao sd liéu dua vao t&p vao_sl.tv. Néu trong mdt
chirong trinh nao dé ta can dén cac ham vao sé liéu va ma tran, thi ta chi cin
dwa vao dau chuong trinh nay cée chi thi:

#include "vao_sl.tv"
#include "ma_tran.tv"

Cong dung 3. Str dung cic t&p tidu dé.

Trén cdc tép ticu dé cua TURBO C chira khai bdo cic ham chudn.
dinh nghia cdc h'fmg v cac kiéu di liéu. Khi mudn st dung mot ham, mot
hﬁng hay mot kiéu dir licu nao do. ta phai dung chi thi #include dé két ndi
mét t3p tiéu dé trong tng. Chang han, néu trong chuong trinh ¢6 ding dén
cde ham vao ra va cac ham toan hoc. thi & diu chvong trinh cin dua vao
cac chi thi:

319



ffinclude "stdio."
#include "math.h"
Két néi hai lan.
Gid sir chwong trinh cua ta cin dén cac 1ép module a va module b.
Trong ca hai tép trén déu chira chi thi:
#include "defs.h"
Nhu vay néu 1a dimg céc chi thi:
#include "module a"
#include "module b"
thi tép defs.h duoe két ndi hai lan vao tép chuong trinh. Diéu nay ¢6 thé pay
ra 10i khi dich, vi s& ¢o nhimg déi trong duoc khai bdo lai. DE trdnb 18 ta
cin st dung cac chi thi #if dé bo qua khéng dich cdc phién ban duogce két ndi
tring 13p. Didu nay s& ndi toi trong muc §6 dudi day.

§4. CAC CHI THI BIEN DICH CO DIEU KIEN #if

4.1. Chi thi #if dang 1
#if bidu_thac hing
Boan chuong trinh
fendif

Téc dung cta chi thi nay nhu sau: Néu biéu_thie_hang (a dung thi
TURBO C sg bién dich doan chuong trinh gitra #if va #endif, tri lai doan
nay s¢ bi bo qua.

Biéu_thirc_hing la biéu thirc ma cac todn hang trong dé déu la cac
hing. Cac tén da dugc dinh nghia boi #define ciing duge xem la cic hing.
4.2. Chi thj #if dang 2:

$if bidu thuc hdng
boan 1

telse
bDoan 2

¥endif

Tic dung cua chi thi ndy nhw sau:

Néu biéu_thire_hing 1a dung thi TURBO C s& bién dich doan 1, trai lai
s¢ bién dich doan 2

Vi du 4.1. X¢ét chuong trinh:

#include "stdio.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");
fendif
)

Chuong trinh nay dinh nghia MAX bing 100. Nhu vay diéu kién
MAX > 200

la sai, vi vdy cdu lénh printf thir hai dugc bién dich va sau khi chay. chuong
trinh dura ra thong bao:
Bien dich voi MAX <= 200
Chi y 4.1. Cic doan chuong trinh trong #if lai cd thé chira cdc chi thi
tién xir Iy, Nhu vay ching ta co thé sir dung cac #if 16ng nhau nhu trong cac
vi du sau.
Vidu 4.2.
fdefine MAX 100
¥if MAX == 100
#undef MAX
#define MAX 200
#define MIN -200
endif
Vi du 4.3.
$if MAX > 200
$if VERSION
int port = 198;
felse
int port = 200
fendif
felsc

char buffer[100];
fendif

4.3. #if dang 3

Chi thi #if dang 3 dung dé chon mgt trong nhiéu doan chwong trinh dé
dich, né duoc viét nhu sau:

o
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$if biéu thic hing 1
boan 1

flelif biéu thic hing 2
Doan 2

el if bidu Lhic hing 3

boan 3

fclif biédu thuc hdng n
bDoan n
{ Helse
boan ntl |
#cndit
Vi du 4.4: Doan chuong trinh duéi diy s dung gid tri cua
ACTIVE_COUNTRY dé dinh nghia ddu hidu ctia tién té.
tdefine US 0O
tdefine ENGLAND 1
#define FRANCFE 2
ddefine ACTIVE COUNTRY US

fif ACTIVE COUNTRY == 0§
char money(] - "dollar"
lelit ACTIVE COUNTRY == ENGLAND
char monecyf[] = "pound"™
ffelse
char money[] = "franc”
#endif

§5. CAC CHi TH! BIEN DICH CO DIEU KIEN #ifdef VA #ifndef
Mét phuong phap bién dich ¢ dicu kién khac 13 str dung chi thi #ifdef
va #ifdef. ching cd nghia la: "Néu da dinh nghia” va "“Néu chua duge dinh
nghia". Cdc chi thi nay c¢6 thé ding theo cac dang sau:
Dang 5.1.
fifdef tén macro

Doan chuong Lrinh
tendi £

Dang 5.2.

#ifdef té&n macro



Poan 1
felse

Doan 2
fendif

Dang 5.3.

#ifndef tén macro
Poan chuong trinh
fendif

Dang S.4.

$ifndef tén macro
boan 1

felse
Poan 2

fendif

Y nghia dang 5.1. Néu tén_macro di duge dinh nghia (boi #define) thi
trinh bién dich C s& dich doan chuong trinh nam gitra #ifdef va #endil, i
lai doan nay bi bo qua.

Y nghia dang 5.2. Néu tén_macro da dugce dinh nghia (boi #define) thi
trinh bién dich C s& dich doan 1, trdi dich doan 2.

Y nghia dang 5.3. Néu tén_macro chua duoc dinh nghia thi trinh bidn
dich C s¢ dich doan chuong trinh nam gitra #ifndef va #endif, trai lai doan
nay bi bo qua.

Y nghia dang 5.4. Néu 1én_macro chura duoc dinh nghia thi trinh bién
dich C sé& dich doan 1, trdi lai sé dich doan 2.

Cha y 5.1. Cic doan chuong trinh trong #ifdef va #ifndef ¢ thé chira
cac chi thi tién xur ly. Do dé chilng ta c¢o thé sir dung cdc phuong an 16ng
nhau déi voi #ifdef va #ifndef nhu thé di lam déi voi #if,

Vidu 5.1. Xét chwong trinh:

#include “stdio.h"
#define TED 10
main ()
{
$ifdef TED
printf ("\n1ED");
felse
print.f ("\nNO TED");
tendif
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¥ifndef TOP
printf ("\nNO TOP");
ndif
}

Do TED da dugce dinh nghta nén ciu Iénh printf th nht duoc dich. Do
TOP chua duge dinh nghia nén cau 1énh printf cudi duoc dich. Nhu viy
chuong trinh s€ in ra cac dong sau:

TED
NO 1TOP

Ta ¢c6 thé su dung cac chi thi nay dé dich chuong trinh theo mot
trong hai ché dé: Ché do go rdi (in cic két qua trung gian dé kiém tra) va
ché do khong @& rdi (khi chuong trinh da Jam viéc tdt) theo so db sau:

{define DEBUG
#ifdef DEBEG

/* in k&t qua trung gian */
fendif

#ifdet DEBFG
/* in k&t qua trung gian */

flendif

Khi khong mudn gd réi thi bo chi thi #define DEBUG hodc thay né
bang chi thi: #undef DEBUG.
Ngoai cach dinh nghia mot macro bing #define, con cho phép dinh
nghia macro tir dong Jénh khi dich chuong trinh & mirc DOS bing trinh
TCC.

[.wa chon
TCC -Dsymbol
s¢ xdc dinh macro symbol (xem nhu né di dinh nghia).
[.ua chon:
TCC -Usymbol

s€ khién symbol tré nén khdng xdc dinh.



§6. TO CHU'C CAC TEP THU VIEN
Muc nay sé ban dén céach td chire cac tép thu vién (nhu cie (¢p ticu dé
chuén cta C hoac cac tép thu vién riéng cia mdi npudi) sao cho chang ¢d
thé duoc két ndi nhicu Jan vao mdt chuong trinh ngudn ma khong gay 13i.
Mot tép nhu vay (gia sir tép defs.h) s& duoge 16 chire nhu sau:
/* CAu tric tép defs.h */
#ifndef DEFS H_ #dcfine DEFS H
/* NO6i dung thuc sy cGa tép defs.h */
fendif
DéE dang thiy rang mic di tép defs.h duoc chén vao tép ngudn tai nhidu
chd, nhumg né chi duge bién dich khi gip lan dau (lac &6 DEFS_ N con
chua duge xac dinh). Cac phién ban sau cua defs.h déu bi bo qua (vi
_DEFS H_ @i duoc dinh nghia trong [an dau gip tép defs.h).

§7.CHI THI #error

Chi thi #error s& dirng bién dich chuong trinh va in ra mdt thong bao 161,
Chi thi ndy ¢6 thé sit dung dé kiém tra tinh nhat quan ca cdc hang. Vi du:
Fif (NAME FABLE > MAX_TABLE) ||
(1D_TABLE > MAX TABLE)
Herror MAX TABLE too small. Make it bigger and recompile
bendif

BAI TAP CHUONG 12

Bai 1. Ham x4y dung bai #define khac ham thong thuong o nhing
diém gi?

Bai 2. Dung #include c¢6 thé dich cac chuong trinh 16n viét trén nhicu
tép duoc khoéng?

Bai 3. Néu cong dung cua cac chi thi bién dich ¢é dicu kién.



PHU Luc 1

~ QUY TAG XUONG DONG VA SU DUNG
CAC KHOANG TRONG KHI VIET CHUONG TRINH

M0t cau hoi thudng dat ra khi viét chwrong trinh la:
- Khi nao thi duge phép xuéng dong?
- Khi no thi hai ki tur phai viét lién nhau, khi nio co quyén dit dau cach
gita chung?
Ching han dong:
y=a +b - c;
c6 thé viét trén ba dong theo cach:
y = a
+ b - ¢
hay khong? Hay biéu thirc sin(x) c6 bit budc cic ki wr phai viét lién
nhau khéng? Cé quyén viét mot cich thoal mai nhu:
sin ( x )
hoac:
5in{

X

)

hay khong? i

Muc dich cva phu luc 1 1a giai dap cdc cau hoi néu trén. Trude hét ta cin
hidu thé nao 1a mét ur.

+ Pinh nghia. Tir [ mdt day ki ty viét lién nhau. Cac ki tw trong mot tir
can cic khoang trdng (trir ra ddi véi hang xau ki tu).

Vi du trén dong:

“ 4 4= ([ . ; main alfa **

co !l .

+ Cic loai tir. Khi viét chuong trinh ta sir dung cac loai tir dudi day:

1/ Céc hing. Vi du:

"a" -14%.2 27 "name"

Chi y: Trong hang xdu ky tvr cho phép st dung cac dau cich.

326



Vidu:

"Pham Thu [uong"

2/ Cac tén (tén hfmg, tén bién, tén mang. ...). Vi du:

ax by luong hoan vi sum

3/ Cac tir khoa . Vi du:

goto if switch

4/ Cic diu phép tinh (xem Chirong 3). Vidu:

S T S TSR S S

Chir y: Bbi véi cie phép tinh:

FEod= - == o e

hai ky tur phai viét lién nhau. Chang han khi gdp cau 1énh:

5 + = aj

méy s& thang bao sai (vi cdc ky tur -+ va = khong viét lidn nhau)

5/ Mét s6 diu chire nang khic nhu:

A

+ Qui tiic sir dung cic khodang tring: Giira cdc 1ir ¢6 thé dit mot sb bt
k¥ cac khoang tring. Ciing ahu trén. ¢ day ta hidu khodng tring la diu cich
hoic diu xudng dong \n.

Qui tic nay cho phép ta viét cac dong chuong trinh hét ste thoai mai.
Chang han dong chuong trinh:

tor (i - 0; i < 2; i)
¢6 thé viét trén nhidu dong nhu sau:
for (1 =0; 1 <
2; t+
i)

Chia y 1. Khdng duoc bé gay mot tir trén nhiéu dong. Ching han may s&

khong chip nhan doan chuong trinh:
dou
ble x, y;
printf ("\n x = %8.2f
vy - %38.2f", x, y):;
vi tir khoa double va hang xau ky tr "\n x = %8.2f y = %8.21" da bi be gdy
trén hai dong.

Chi y 2. Riéng déi vai #include va #define, qui tic néi trén khdng hodn
toan dung. Gifia ddu # tir khod include va én ép ¢6 thé dat mot s6 bat ky
cic khoang trdng nhumg ba tir néi trén phai dat trén mot dong. D6 Vi
f#ldeline cling nhu vay (xem Chirong 12).



+ Dudi day 1a 3 vi dy minh hoa cac qui tic néu trén. M3i vi du s& cho
hai ban khac nhau cua ciing mét chuong trinh, Ban thir nhat thé hién mot
céch viét twong dbi chudn muc. Ban thi hai trinh bay mét cach viét chuong
trinh hét sirc tu do thoai mai, xuéng dong va st dung cac khoang tréng maot
cdc tuy hing.

Vidy1,ban 1.

/* Vao so lieu cho cac thanh phan cua mang cau truc

Ban 1 (cach viet chuan muc) */

#include”stdio.h"

main ()
{
struct date
l
int ng;
char th([10];
int nam;
)
struct
{
struct date ngsinh;
struct date ngthue;
float luong;
} p(1007;
int ngs,ngt, i,nams, nam;
float 11;
printf ("\nvac sl 2 nguoi\n");
for (1i—=0;1<2;++1);
{
scanf (“"$d%s%d%d%s%dsf”, &ngs,pli] .ngsinh.th,
&nams, &ngt, p[i].ngthue.th, &namt,&1l};
pf{i) .ngsinh.ng=ngs;
pli].ngsinh.nam=nams;
pli]l .ngthue.ng=ngt;
pli].ngthue.nam=namt;
plil.luong=1il;
}
for (i=0;1<2;++1);
fprintf (stdprn, "\n36d310s%6d\n%6d310s%6d\n%8.2£",
p(i] .ngsinh.ng,pl(i]l.ngsinh.th,p[i]|.ngsinh.nam,
{i] .ngthue.ng, pli].ngthue.th, p[i].ngthue.nam,
pli]. luong);



Vidu 1, béin 2.
/* Vao so lieu cho céc thanh phan cua mang cau truc
Ban hai {xuong dong tuy hung) */
finclude "stdio.h"
main

(

)

{struct date

{ int ng;

char th

L

10

I

int nam

}:

struct

{ sLruct date ngsinh

struct

date

ngthue

float luong;
b op oI
100
1
int ngs,ngt, i
,hams, namt
float 11;
printf{"\n vao sl 2 nguoi \n");
for
{
i=0;1
<2; i
) {
scanf ("$d¥s3d3dEssdsi”, &
ngs, pl
il .ngsinh .th, &nams, &
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ngt, p

(i1

-nglhue.th, &namt;, 11
) g

plil

.ngsinh.ng

ngs; pli}.ngsinh.nam~nams
;plil.ngthue.ng-
ngt;plil .ngthue.nam=namt;
pli]-luong 115}
tor (i1==0;1i<
2; t+
i)
fprintf (stdprn, "\n%6d%$105%6d\n%6d%105%6d\n%8.2",
plil.ngsinh.ng,plil.ngsinh.th,p(i).ngsinh.nam,
pli].ngthue.ng,p(i] -ngthue.th,pl[i].ngthue.nam,
p{i].luong);
}
Vidu 2, ban 1.
/* Chuong trimh tinh % luy thua y
Ban 1 (cach viel chuan muc) */
#include "stdio.h"
#include "math.h"
main ()
{
double x,y,z:; /* khai bao ba bien kieu double */
printf ("\n vao x va y");
scanf ("%1£%1f",&x,&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=%8.2(",%,y,2):
}
Vi du 2, ban 2.
/* Chuong trinh x luy thua y
ban 2 {xuong dong tuy hung) */
finclude "stdio.h"
finclude "math.h"

main



{

double

X,

y.z2; /* kXhai bao ba bien kieu double */
printf

("\n vao x va y"

) s

scanf ("$1f%1lf", &

X,&y);/* vao x,y tu ban phim */

Z-pow (X

,¥); /* tinh x luy thua y va gan cho z */
/* in ket qua tren ba dong */

fprintf (stdprn,
,"\nx=%8_2f\ny=38.2Ff\nz=%8.2f",x,y,7);
}

Vidu 3, bin 1.

/* Chuong trinh tinh tong gia tri tuyet doi cac phan

tu cua mang a va tinh max cac phan tu cua mang a

Ban 1 (cach viet chuan muc) */

#include "stdio.h"”

float all= {3,-4,15,16 };

main ()

{
int i1=0;

float r,max=0,s5um=0;
for(;;++i}
(
r=fabs ( (double)alil]);
sum b=ry
max= (max>afil)?max:af{il;
if(i==3) goto kt;
¥
kt: fprintf(stdprn, "\nsum=%6.2f max=%6.21", sum, max) ;

}

Vi du 3, bin 2.

/* Chuong trinh tinh tong gia tri tuyet doi cac phan
tu cua mang a va tinh max cac phan tu cua mang a
Ban 2 (xuong dong tuy hung) */

$include "stdio.h"
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Lo

1%

= 3
,—4,15,6
) g
main ()
{
int 1 = 0; float r,max=0,sum=0}
for (;;+1
i)

{ r=fabs({double
)
afil);

sSum

max= (max>
afi]
) ?

max

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 LOA! HAM

Dé tién viée tra ciru ta chia ¢ac ham chuin cua Turbo C 2.0 thanh cac
nhém sau:

1.
. Cac ham xwr ly t¢p

00 ~I N W B~ W IV

Céc ham vao ra trén ban phim, man hinh va mdy in

. Céc ham quan ly man hinh van ban

. Cac ham d hoa

. Cac ham tao 4m thanh va tam dimg may
. Cac ham chuyén dbi dir liéu

. Cac ham kiém tra ky

. Céc ham xir ly chudi

9.

Cac ham thao tac bo dém

10. Cac ham toan hoc

11. Céc ham thoi gian

12. Cac ham cip phat bd nhd

13. Cac ham kiém soat thu muc

14. Cac ham kiém soat qua trinh

Céac ham nhom 1 da trinh bay trong Chuong 3
Céc ham nhém 2 da trinh bay trong Chwong 10

Cac ham nhom 3 da trinh bay trong Chuong 8
Cac ham nhom 4 da trinh bay trong Chuong 9

Céc ham nhom § da trinh bay trong Chuong 13

Dudi ddy sé trinh bay cac ham con lai.

Dé viée mé ta cac ham duogc gon nhe ta s¢ st dung cac thudt ngir sau:

+ M6t viing nhé do con trd ps trd 16i (dia chi ddu) goi 14 ving nhd ps
hay vang ps.

+ Chudi 1a mot diy ky tur két thiic bai "\0'

+ Mbt chudi chira trong viing ps goi la chudi ps



§2. CAC HAM CHUYEN POI DU LIEU
1. Chuyén déi tdng quat

#include <stdio.h>

int sprintf(char *s, char *dk, danh sach déi);

Cong dung: 11am lam vi¢e gidng nhu ham quen biét printf. nhung thay
viée dua ra man hinh bing viéc dua chudi két qua ra viing nhd s. Cé thé
ding ham nay dé thue hién rit nhiéu phép chuyén déi nhu:

+ D6 tr gia tri b (cdc kifu) ra ky tu,
+ Tao mdt chudi méi bang cach ghép nhiéu chudi di bibt,
+ Tao mét chudi mai tir cde chudi va cac sb.

Ham rét hivu ich khi ¢in in cdc thdng bao dé hoa dudi dang chudi.

Vi du dé ghép ho, dém vii tén thanh mot chudi (he) ta Jim nhu sau:

finclude <stdio.-h>

main()}
{
char ho(10], dem[10], ten[10];
char ht (301];
/* Ghép ho, dém va tén */
sprintf (ht,"%s %s %s“, ho, dem, tecn):

1

Cac ham sau khai bdo trong ctype.h
2. tolower

int tolower(int c);

Déi tlr chir hoa sang chit thudng
3. toupper

inl. Loupper{(int c);

D6i tir chit thudng sang chit hoa

Cic ham duéi day khai bio trong stdlib.h
4. atof

double atof{char *s});

Chuyén chudi s sang gia trj double.
5. atoi

int atoi (char *s);

Chuyén chudi s sang gia tri int.



6. atol

long atol {(char *s);

Chuyén chudi s sang gia tri long.
7. itoa

char *itoa(int x, char *s, int c¢cs);

Chuyén sb nguyén x trong hé dém co sé cs (cs=10: hé 10, ¢s=8: h¢ 8.
cs=16: hié 16) sang chudi va luu vao ving nhd s. Haim tra ve dia chi cua
ving s.

8. Itoa

char *ltoa(long x, char *s, int cs);

Chuyén s kiéu long x trong hé dém co sb ¢s (cs=10: hé 10, cs=8: hé 8,
cs=16: hé 16) sang chudi va lwu vao ving nhé s. Ham tra 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) sung chudi va luu vio ving nhé s. Ham tra ve dia
chi cua vung s.

10. ecvt chuyén double sang chudi chi gém cac chiy sé

char *ecvt(double x, int n, int *vt cham, int *dau};

Vio: + x 1a gia tri double cin chuyén

+n la sb chir s6 can huu it

Ra:  + ham tra vé chudi két qua gdm n chiv s6 (khong ¢6 diu - dé bicu
thi 6 4m, khong c6 dau cham ngan cach phin nguyén va phén).

+vj trf ctia diu chdm thap phén duge gui vao bién do vt_cham 1r6 t6i.

+ bién do con tro dau trd téi s& nhan 0 néu x duong va nhan 1 néu x am.

(Xem vi du duoi day).

11. fevt chuyén double sang chudi chi gébm cac chiv s

char *fcvt (double x, int n, int *vt cham, int *dau);

Viao: + x 1a gia tri double can chuyén

+n 12 sb chir sb sau dAu cham thap phan cin luu gitr

Ra: + ham tra vé chubi két qua gdm cdc chit s6 (khong ¢o dau - d¢ bicu thi
sé am, khong co ddu chdm ngan cach phin nguyén va phan). Chudi phai cho
dhy dii théng tin dé xac dinh duge n chir sb sau dau cham thap phan.

+vi tri cia ddu chiam thip phan duoe giri vio bién do vi_cham 6 tdi.

(9¥)
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+ bién do con tré dau trd 15 s& nhan 0 néu x duong va nhéan 1 néu x am.
(Xem vi du duai day).
12. gevt chuyén double sang chudi ¢6 ca dAu chAm thdp phan va dAu - cho
s Am.
char *gcvt (double x, int n, char *s);
Vao: + x la gia tri double cdn chuyén
+ n a sb chir sb ¢6 nghia can hru gidr
Ra: + chudi két qua (¢ dang thap phan hodc mi) chira trong ving s.
+ ham tra v¢é 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 thac (0 - ket thuc): "};
scanf ("$1f", &x);
if(x!'=0.0)
{
p=ecvt (x, 6, &cham, &§dau) ;
printf{"\nSo: %s cham: %d dau: %d",p,cham,dau):;
p=fcvt (x,2, &cham, &dau);
printf ("\nSo: %s cham: %d dau: %d",p,cham,dau);
gevt (x,4,s8);
printf{"\nSo: %s",s);
getch({); gotc tLt;

}

Churong 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: }
So: -0.04568

+ Néu nhip x = 345.6789 thi

So: 345679 cham: 3 dau: 0
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 Ty

Cac ham dud day (khai bao trong ctype.h) dung dé kiém tra mot ky
¢6 thudoe mot tap ky tw ndo dé khéng? Néu thudc thi ham tra vé 014 tr1 khac
khong, trai lai ham tra vé 0.
1. isalnum Kiém tra kt ¢6 phai la ky wr alphanumeric (chit cii hogc
chit s6)?

int isalnum(int kl);
2. isalpha Kiém tra kt ¢6 phai la chi c4i?

inl. isalpha(int kt);
3. iscntrl Kiém tra kt ¢6 phai 12 ky tu diéu khién (m3 tir 0 dén 0x1F hoic
mi bang 0x7F (DEL))?

int isentrl(int kt);
4, isdigit Kiém tra kt ¢ phai chir s6?

inl isdigit{int kt);
5. isgraph Kiém tra kt ¢6 phai 1a ky tur in duoc va khdc ky tw tréng (ma ty
0x21 dén Ox7E)?

int isgraph(int kt);
6. islower Kiém tra kt co phai la chit cai thuong (tir a dén z)?

int islower (int kt});
7. isprintf Kiém tra kt c6 phai 1a ky tu in duoc ké ca ky tuw tréng (mi
0x20 dén 0x7E)?

int isprint (int kt);
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8. ispunct Ki¢m tra kt ¢d phai la ky tu ddu chidm cau (ky tr in duoe khic

alphanumeric va khac rong)?
int. ispunct(inl kt);

9. isspace Kiém tra kt ¢6 phai 1 ky tu trong?
inL isspace{inl kt);

10. isupper Kiém tra kt ¢6 phai 1a chir hoa (tir A dén Z)?
int isupper(int kt):

11. isxdigit Kiém tra kt ¢é phai I chit s6 hé 16 (gdm chit s6. cac chit tir a

dén 1) cac chir tir A dén 19)?

int. isxdigil lint kt);

§4. CAC HAM XU LY CHUOI KY TV
Cac ham nay khai bdo trong string.h
1. strcat Ghép chudi
char *slLrceat(char *s nhan, char *s);
Cdng dung: bod sung chudi s vao sau chudi s nhan,
2. strchr Tim 1an xudt hién du tién caa ky ty trong chudi

char *strchr{char *s, int kt);

Cong dung: Tim lan xudat hién dau tién cua kt trong s. N¢u tim thily ham

cho dia chi cua ky tu tim duoc trong s, trdi lai ham cho NULL.
3. strrchr Tim lan xuat hién cudi cing cua ky tur trong chudi

char *strrchr{char *s, int kt);

Cong dung: Tim lan xuat hién cudi cing cia kt trong s. Néu tim thiy ham

cho dia ¢hi cua ky tu tim dugce trong s. tradi lai ham cho NULL.
4. stremp So sanh 2 chudi
inl. strcmp{char *sl, char *s52)
Ham cho:
gid tri Am néu chudi s1 nho hon s2.
gid tri 0 néu chudi s1 bing s2,
pia tri duong néu chudi sl lon hon s2,
5. strempi So sianh 2 chudi khéng phan biét chit hoa chit thudng

inL strempi (char *s1, char *s2)

Flam lam vi¢e nhu stremp nhung khéng phan biét chii hoa voi

thuong khi so sanh.
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6. strcpy Sao chudi

char strcpy(char *s nhan, char *s qgui);

Ham sao chudi s_pui vao vimg s_nban,
7. strespn Tim do6 dai doan dau cua chudi

int strcspn(char *s, char *s con);

Ham cho dd dai doan diu (16n nhit ¢6 thé) cua s, ma moi ky tr cua doan
khéng cé mit trong chudi s_con.
8. strspn Tim d6 dai doan dau cta chudi

int strspn(char *s, char *s con);

Ham cho dd dai doan dau (1on nhat ¢6 thé) cua s, ma moi Ky tu cua dogn
déu co mat trong chudi s_con.
9. strdup Gip d6i mot chudi

char *strdup(char Ys);

Cong dung: Ham cdp mdt ving nhd dé dat 2 14n chudi s. Néu thanh cong
ham cho dia chi vung nay, trdi lai ham cho NULL.
10. stricmp So sanh 2 chudi khong phén biét chit hoa va thudny

inl stricmp(char *sl, char *s2);

ITam nay lam viéc gic")ng nhu strempi
11. strlen Cho d6 dai cua chudi

int strlen(char *s);

12. striwr Chuyén chit hoa thanh chit thuong

char *strlwr (char *s);

Céng dung: Moi chit hoa trong s duge chuyén thanh chir thuong.
13. strncat Ghép thém n ky tr vao chudi

char *strncat{char *s nhan, char *s, int n);

Cong dung: Ghép n ky t ddu tién cua s vao s_nhan
14. strnemp So sanh n ky ur dau ctia 2 chudi

int strncmp(char *sl, char *s2, int n);

Ham tién hanh so sanh n ky tu ddu tién caa s va s2.
15. strnicmp So sdnh n ky tu diu cha 2 chudi khéng phan bi¢t chir hoa
chir thuong

int strnicmp(char *sl, char *s2, int n);
16. strncpy Sao n ky tu

char *strncpy(char *s nhan, char *s qui, inL n);

Ham sao n ky tur diu cua s_gui sang s_nhan.
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17. strnset Gan n lan mét ky tr cho mot chudi.

char *strnscet({char *s, int ¢, int n);

Cong dung: Ky tu ¢ s& duoe gan n lan cho s. Két qua s 12 mot chudi gf)m
nky tu déu lac.

18. strpbrk Tim su xuét hién dAu tién

char *strpbrk(char *sl, char *s2);

Cong dung: Tim sy xudt hi¢n ddu tién cua mot ky tu cia s2 trong si.
Néu ¢6 xuit hién, ham cho dia chi cua ky tur tim thfly trong s1. Trdi lai ham
cho NULL..

19. strrev Dao nguoc chudi ky ty

char *strrev({char *s);

Cong dung: Dao nguoc cac ky tu trong chudi s. 11am cho dia chi chudi
da dao.

20. strset Dat mdt ky tur vao moi vi trf cta chudi
char *strsct(char *s, int kt);

Cong dung: Thay moi ky tu trong s bang ki.
21. strstr Tim su xuét hién diu tién

char *strstr(char *s, char *s con);

Céng dung: Tim sy xudt hién dau tién cta s_con trong s. Néu thiy, ham
cho dia chi chudi con (trung véi s con) trong s. Trai lai ham cho NULL.

22. strupr Chuyén chir thuong thanh chir hoa

char *strupr(char *s);

Cong dung: Moi chir thuong trong s dugce chuyén thanh chit hoa.

§5. CAC HAM THAO TAC BO BPEM

Cdc ham nay khai bdo trong memory.ht hofic string.ls
1. memccpy

char *memccpy{char *nhan,char *gui,int kt,unsignced n);

Sao cac ky tur tir viing gui dén ving nhan, Vige sao két thue khi gap ky
tu kt hodc da sao du n ky tu.

Néu kt duge sao thi ham tra vé dia chi cua bytc dimg ngay sau kt trong
viing gui. trai lai ham tra vé NULL.
2. memchr

char *memchr (char *s, int kt, unsigned n);

Tim ky tw kt trong n byte diu ciia ving s. Néu tim thdy ham tra vé dia chi
ctia byte chira ky tu kt ddu tién trong s, teai lai ham tra vé NULL
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3. memcmp
int mememp (char *sl, char *s2, unsigned n);
So sanh n byle trong cac vung si va s2 va cho két qua sau:
¢14 tri 4m néu s1 nho hon s2
pia tri 0 néu sl trung vai s2
gia tny duong néu st 16n hom s2
4. memicmp
inlL memicmp (char *sl, char *s2, unsigned n);
ITam nay thyce hién giong nlur ham mememp nhung khong phan biét chir
hoa va chir thuong trong khi so sanh.
5. memcpy
char *memcpy({char *nhan, char *qui, unsigned n);
Sao n ky tur tir vang gui sang vung nhan. Ham cho lai dia chi vung nhan.
6. memset
char *memsct {char *nhan, int kt, unsiqned n);
Ham gui ky tr ki vao n byte dau cua vang nhan. Ham cho lai dia chi
vung nhan.
7. movedata
void movedata (unsigned seq g, unsigned ofl g,
unsigned se¢g_n,unsigned off n,unsigned nj;

Sao n byte tir dia chi phin doan seg_g:off_g dén dia chi seg n:off n

§6. CAC HAM TOAN HOC
Cac ham sau khai bdo trong stdlib.lt

1. abs Tinh gi4 tri tuyé1 déi caa sé nguyén x
int abs(int x);

2. labs Tinh gia tri tuyét dbi cQa sé nguyén dai x
long int labs(long int x);

3. rand Cho mét gia tri ngdu nhién tir 0 dén 32767
int rand(void);

4. random Cho mét gia trj ngdu nhién tir 0 dén n-1
int random(int n);

5. srand Khoi dau bo sé ngdu nhién bing gia tri seed
void srand{unsigned seed);

6. randomize Khai diu bo sb ngau nhién bang gid tri ngiu nhicn

void randomize (void) ;



Chi y: Ham nay dung ham time trong <time.h>
Céc ham sau khai bao trong math.h
7. acos Tinh arc cosine cua x
double acos (double x):;
8. asin Tinh arc sinc cua x
double asin{double x);
9. atan Tinh arc tangent cua x
double atan(double x);
10. atan2 Tinh arc tangent cua y/x
double atan2 (double y, double X);
11. cabs Tinh gi4 tri tuyét déi (mé dun) cua sb phue z
double cabs(sitruct complex z);
Cau tric complex da dinh nghia trong math.h nhu sau:
struct complex
{
double x,y;
Yi
12. ceil Xac dinh sé nguyén (kiéu double) bé nhat trén x
double ceil (double Xx);
13. cos Tinh cosine cua X double cos(double x);
14. cosh Tinh cosine hyperbolic cua x
double cosh{double x);
15. exp Tinh e mi x
double exp{(double x);
16. fabs Tinh gia tri tuyét ddi cua x
double fabs (double x);
17. floor Tim sb nguyén (kiéu double) 16n nhit dudi x
double floor(double x);
18. fmode Tim phan du du phdy dong cua y/x
doublc fmode (double y, double x};
19. log Tinh logarit tir nhién cua x
double log(double x);
20. 1og10 Tinh logarit so sb 10 ctia x
double logl10 (double x);
21. pow Tinh y mi x
double pow(docuble y, double x);
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22. sin Tinh sine cua x
double sin(double x};

23. sinh Tinh sine hyperbolic cua x
double sinh(double x);

24. sqrt Tinh can bac hai cua x
double sqrt {double x);

25. tan Tinh tangent cua x
double tan(double x);

26. tanh Tinh tangent hyperbolic cua x
double tanh (double x);

§7. CAC HAM THO' GIAN

Cidc ham nay khai bdo trong time.h. Cic cau tric licn quan khai bao
trong dos.h
1. gettime Nhan gid hé théng

void gettime {struct time *L);

Kiéu cu tric time dinh nghia trong dos.h nhu sau

struct tLime

{
unsigned ti_hour; /* Gio */
unsigned ti min; /* Phat */
unsigned ti scc; /* Giay */
unsigned ti hund; /* Miligiay */
}i

Cong dung: Ham nhan gio hé thong va dit vao cac thanh phan cua mot
bicn cau tric kiéu time do con tro t tro toi.
2. settime Thiét 1ap git hé thong

void scttime(struct time *t);

Cong dung: Ham dit lai gio hé thong theo gid tri cac thanh phan cta mot
bién cau tric ki¢u time do con trod t 1ro téi.
3. getdate Nhin ngay hé thong

void getdate(struct date *d);

Kiéu cau tric date duoc dinh nghia trong dos.h nhu sau

struct dalie
{
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int da year; /* Nam ¥/
char da _mon; * Thang */
char da day; /* Ngay */
};
Cony dung: 11am nhan ngay hé théng va dat vao cac thanh phin cia mot
bién ciu tric kiéu date do con 1ré d tro toi.
4. setdate Thiét 1ap ngiy hé thong
void setdatc(struct date *d);
Cong dung: Ham @it lai ngay hé thdng theo gia tri cac thanh phdn cia
mot bién cdu true kiéu date do con 1rd d tro toi.
5. time Nhin thoi gian hé¢ théng quy ra pidy
long Lime(long *t);
Coéng dung: Ham cho thai gian hién tai theo gidy bt dau tinh tix 0 gidy 0
phut O gidy (2id GMT) ngay 01-01-1970.

§8. CAC HAM CAP PHAT BO NHO’

Cac ham nay khai bao trong alloc.h
1. calloc Cép phat ving nhd cho n déi twong kich cé size byte

void *calloc({unsigned n, unsigncd size);

Cong dung: cip phdt ving nhd n*size byte. Néu thanh c¢ong ham tra vé
dia chi diu vung nhd duoce cap, khi khdng du bd nhd dé cap phat ham tra vé
NULL.

2. malloc Cép phat viing nhé cho n byte

void *malloc{unsigned n);

Cong dung;: cip phat viing nhé n byte. Néu thanh cong ham tra vé dia
chi ddu ving nhé duoc cap, khi khong du bd nhd 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 duoc ¢ip phat boi calloe hoic
malloc) do ptr tro toi
4. coreleft Cho biét bd nhd kha dung trong vung C'flp phit dong

+ D4i véi mo hinh tiny, small va medium

unsigned corelefi {void);

+ Pdi véi mo hinh compact, large va huge

unsigned long coreleft (void);



5. realloc Cap phat Jai bd nho
void *realloc{void *ptr, unsigned size);

Poi:

+ ptr 1a con 6 tro dén mot viing nhé da duoc cp phat tir truée

+ size 12 s6 byte can cap phat lai

Cong dung: Thay doi kich thude vung nhd dad cap phat trede do. Ving
nhd mai ¢d thé ¢é dia chi khac so véi ving nhé cli. Phin di liéu trén ving
nhd cii duge chuyén téi vimg nhd mai va ta ¢o 1hé tiép tuc sir dung ching.

Khi thanh c¢6ng ham tra v¢ dia chi ving nhd méi, trai lai ham tra ve

NULL.

Vi du: Dau tién cdp phat ving nhd dé chita 10 s6 thue, sau do tang kich
thude 1én @é chira thém 5 sb nita. Chuong trinh duéi diy dap ‘mg yéu cau nay.

flinclude <stdio.h>

#include <alloc.h>

main ()

{

float *p; int i;
p = (float*)malloc(10*sizeof(float));
if('p)
{
puts ("\nKhong du bo nho lan 1™}; exit(1l);
}
for (i=0;i<10; ++i) pl[il= 10.0 + i*0.5;
/* tang kich thuoc */
p = (float*)realloc(p,15*sizeof (float)};
if{!p)
{
puts {"\nKhonqg du bo nho lan 2%);
exit (1);
}
for (i=10; i<15;++i) p[i]l= 10.0 + i*0.5;
for(i=0;i<15; +i1i)

printf ("\nSo thu %d= $0.2f",it1,p(i]);

§9. CAC HAM KIEM SOAT THU MUC
Cdac ham nay khai bdo trong dir.hh

1. chdir @4i thw muc cha
int chdir (char *s);



trong d6 s ch\ra tén thu muc c¢an dbi (c6 ca 6 dia dudng dan).
Néu thanh céng ham tra vé 0, néu ¢6 161 ham tra vé -1.

2. getcwd lay tén thw muc cha
char *getcwd(char *s, int n);

O day:
+n la d6 dai tdi da cua tén duong din va thu muc (n can lén
hon dd dai ctia tén dudng dan va thu muc)
+ s 13 ving nhé dung dé chira tén thrr muc chu.
Ham tra vé s.
3. mkdir Tao thw muc méi
int mkdir (char *s);
1Ham tao mét thu muc méi c6 tén cho trong ving s (cé thé pdm ci
duong dan).
Ham cho 0 néu thanh c¢dng, cho -1 néu ¢6 16
4. rmdir Xoa thw muc
int rmdir {char *s};
Ham xo04 thu muc 6 tén cho trong viing s (c6 thé gdm ca duong dan).

ITam cho 0 néu thanh céng, cho -1 néu ¢é 161

5. findfirst Tim tép trén thw muc
inL findfirst (char *path, struct ffblk *fb, int attrib);
Déi:
+ path [a tén dudmng din. tén thu muc va tén t&p cin tim, né cb
dang nhu trong caun 1énh DIR cua DOS vi du
path = "D:NTCW*.C"
path = "A:chg?.exc”
+ {b trd 161 cdu trace fiblk duoe dinh nghia trong dirh nhu sau:
struct ffblk
{
char tf recserved[21};
char ff alttrib;
unsigned ff flimc;
unsigned Ef fdate;
long ff fsize;
char ff fnamc[13];



Thdng tin vé t¢ép tim duge s¢ lun vao cac thanh phﬁn cna ciu tric do con
tro tb tré tdi.

+ attrib 13 thudc tinh cua tép cin tim, ¢6 thé 1a hop cua cac gia tri sau:

FA_RDONLY - tép chi doc

FA_HIDDEN - tép 4n (trong lénh DIR)

FA_SYSTEM - 1ép hé théng

FA_[LABEL - nhan

IFA_ DIREC - thu muc

FA _ARCH - t¢p lru trir (cdc t¢p thong thuong thude loai nay)

Cong dung: Tim trong pham vi quy dinh béi ddi path cic tép

¢6 thudc tinh attrib.

+ Néu tim thiy mét tép dau nhw vay thi;

- Thong tin vé 1&p dau tién tim thiy s& dat vao cAu true do b
tro téi. Thong tin ndy sé dimg cho ham findnext dé liép tue tim
cac tép nhu viy.

- Ham tra vé gia tri 0

+ Néu khong tim thdy: Ham tra vé -1
6. findnext tiép tuc tim tép trén thw muc

int findnext (struct ffblk *fb);

Cong dung: Tiép tuc tim t&p theo cac chi din cho trong 1b.

+ Néu tim thdy mot (ép nhu vay thi:

- Théng tin vé t&p dé s& dit vao fb. Thong tin nay s& ding cho
ham findnext sau @6 dé tiép tuc tim céc tép nhu viy.

- Ham tra v& gia trf 0

+ Néu khéng tim thdy: Ham tra vé -1.

Vi du: Chuong trinh sau dung cdc ham findfirst, findnext va kj thuit dé
quy dé hién 1én man hinh danh sach tit ca cdc t&p bén trong mét thuy muc
nao dé. Can bao cho Chuwong trinh biét tén thu muc hay 6 dia cin xét.

/>

dung findnext findnext

de tim cac tep va thu muc

*/

#include "dir.h"

#include "dos.h"

tinclude "stdio.h”



tinclude "conio.h"
char bs[|="\\*.*";
fdefine attr\
FA RDONLY|FA HIDDEN|FA SYSTEM{FA LABEL|FA DIREC|FA ARCH)
int sf,nn;
void scandir (char *d)
{
char dd|30],ddd[301;
int first=1;
stract ffblk §; int s;
sprintf (dd, "¥s%s",d, bs);
printf ("\n\n%s",dd);
while (1)
{
if(first)
{
s=findfirst( dd, &f, attr};
first=0;
}
else
s=findncext {&f);
if( s!'=0 )
return;
if(f.ff name[0]==".")
continue;
if(f.ff attrib==FA_DIREC)
{
sprintf (ddd, "¢s\\%s",d, . ff_namc);
scandir (ddd) ;
}
else
{
r+sft;
printf ("\nlen $s ", {.ff name);
if (sf%20==0)
{
printf{"\nBam enter xem tiep “);
getch{();
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}
main ()

{
char 4d{30];

clrscr();

printf{”"\n Cho biet thu muc can xet (Vi du c: d:\\tc})
)i

gets (d);

scandir (d);

getch();

clrscr();

§10. CAC HAM KIEM SOAT QUA TRINH

Cdc ham sau khai bdo trong process.h
1. abort Két thiic chwong trinh khéng binh thwong

void abort (void);

Coéng dung: Lam cho chwong trinh két thic tie thai mot cach khdng
binh thuong. Ham nay khong day di kién con sét lai trong ving ky trc
dém 1én tép va khong déng cac tép. N6 tra vé gid tri 3 cho hé diéu hanh.
N6i chung khong nén dung ham nay dé két thic Chuwong trinh trir khi
thdy that can thiét.

2. exit Két thic chwong trinh mét cach binh thwong

void exit (int status);

Céng dung: Lam cho chwong trinh két thic tic thdi mot cich binh
thuong. Ham s& day dir kién con s6t lai trong ving ky tre dém 1én &p va
dong cac tép. Ham chuyén tri status cho hé diéu hanh. Theo quy udce néu tra
vé tri O thi Chuong trinh két thic binh thudng. Ta c¢d thé st dung mot i
khac 0 dé chi thi mét 15i.

3. system Thwc hién mét 1énh DOS
int system(char *1 dos);

Céng dung: Thue hién cdu lénh DOS cho trong chudi | dos. Khi thanh
cong ham tra vé 0, khi ¢4 15i tra vé -1.

Vi du: 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);
getech();



PHU LUC 3
BANG MA ASCII VA MA QUET

1. Bang ma ASCII

B6 ky tir ASCII gdm 256 ky duge phan bd nhu sau:

+ 32 ky tu dau tién 1a cac ky tr didu khién khong in duoe nhu ky tu
Enter (ma 13), ky tu ESC (ma 27).

+ Cic ma ASCII 32-47, 58-64, 91-96 va 123-127 1a cac ky tu dic biét
nhu dau cham, dau phdy, dau cach, dau ngodc, diu mdc, dau hoi. ...

+ Cic mi ASCII 48-57 12 10 chir s6

+ Cac ma ASCH 65-90 1a cac chir cdi hoa tir A dén Z

v Cdc mi ASCII 97-122 1a céc chit ¢4l thudng tir a dén z

Luu y: Chit thuong ¢6 md ASCII 1ém hon 32 so vé chit hoa tuong tng.

Vidumi ASCII cua a la 97 ¢con mi ASCII coa A 1a 65.

+ Cac ma ASCII 128-255 14 cac ky tir db hoa.

Bang sau cho ma ASCII eia 128 ky tu déu tién. Dé nhan duoc cac ky tu
do hoa (c6 ma tir 128 dén 255) ¢d thé dung chuong trinh sau:

/* In cac ky tu dd hoa 1én man hinh */

#include <stdio.h>

¥include <conio.h>
main ()
{
int i;
clrscr();
for{i1=128; 1<=255; ++1)
printf ("$6d%2c™,1,1i);



Bang ma ASCII

(kg tw | Y ) (gf opy | KY B os gy | KY b
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 RO 30 RS 56 8
5 ENQ 31 us 57 9
6 ACK 32 Space 58 :
7 BEIL 33 ! 59 ;
8 BS 34 " 60 <
9 HT 35 # 61 =
10 LF 36 S 62 >
11 VT 37 % 63 ?
12 FF 38 & 61 @
13 CR 39 ’ 65 A
14 SO 40 ( 66 B
15 ST 11 ) 67 C
16 DLE 12 > 68 D
17 nC1 13 3 69 o
18 DC2 41 . 70 F
19 DC3 15 - 71 G
20 nC4 16 . 72 1
21 NAK 47 / 73 i
22 SYN 48 0 74 J
23 ETB 19 1 75 K
24 CAN 50 2 76 L
25 EM 51 3 77 M
78 N as _ 112 P
79 0 96 e 113 0
80 P 97 a 114 R
81 0 98 b 115 S
82 R 99 c 116 T
83 s 100 d 117 U
84 T 101 e 118 v
85 U 102 f 119 W
86 % 103 q *20 X
87 W 104 h 121 Y
88 X 105 i 122 2
89 Y 106 > 123 {
90 2 107 k 124 |
91 [ 108 1 125 }
92 \ 109 m 126 ~
93 ] 110 n 127 DEL
94 0 111 o




2. Bang ma scan tir ban phim

MGi phim trén ban phim caa IBM PC déu duoc gan mdt con sé. goi la
ma scan. tir 1 dén 83. IBM PC AT dung mét nhém ma khdc. tir 1 dén 108
cdc ma ndy bat dAu bang cic phim sb, cac phim chir, r6i dén cac phim
chire nang va cudi cling la cdc phim cho con tro. khi mdt phim dwoe nhan
thi bd xur ly cua ban phim giri cho CPU ma scan tuong mg, khi n6 duge
nha thi ma scann cong thém 80 hex s& duge gui tiép cho CPU.

Hex Thap phan Phim cua PC Phim cua PC-AT
1 1 6SC Tilde

2-B 2-11 1-90 1-90

12 tri, gach dudi tru, gach dudi

D 13 =, + =, + -
I 14 Backspace \, thanh d_L’;ng

o 15 Tab Backspace

10 16 0 Tab

11 17 W Q

12 18 ) Y W i
13 19 R I

14 20 1 R

15 21 T

16 22 u '
17 23 I

18 24 o] I

19 25 P 0

1A 26 [ r

1D 27 ] [ i

1C 28 Enter ] i
1D 29 Ctrl

1E 30 A Ctril

1 31 S 7\

20 32 D S

21 33 I° D

22 34 G F

23 35 1| G

24 36 J H

25 37 K J

26 38 L K

(V™)

L



Hex | Thap phan Phim cuaa BC Phim cua PC-AT |
27 39 Chém__phf}y, .| L :
28 a0 Nhay Chém phf} y, T
29 | m Tidle Nhay
20 Y Shift T Lral
i 13 \,---Lt\arlli ding LEnter
2c | 44 7 Shift trai
2D an X
ok 16 C Z
2F | 47 v X
30 T B c
3 49 N v
32 50 M I
33 51 T ehay N
34 52 Ché&m M
3 | 53 /) 2 Phay
36 YE Shift phai Chém
37 bb_ a *, PrtScr : /., 2
38 v | Alt
39 ¥ - Spacc bar Shift phai
3A 58 Cups “l:;::k ALt
T 59 1
ac | 60 2
3D 61 o '3 Space bar
39| 62 Y
3y 63 s
40 _ 64 F6 Caps Lock
i | 65 B 2 o
7o 66 V8 4
13 61 9 e
aa | e 10 g
15 69 Num Lock r10
- 416 ) 70 _:f;-c}'ol_l_ L.ock, Fl
Break
47 11 Home 3
a8 72 ~ @m@i tén lén Fs
a9 73 " pgup F7 ;
an 74 D&u Lru ban tinh 9 ;




Hex | Thap phan Phim cua PC Phim ciia PC-AT
AB 75 Mii tén trai o

AC 76 5 cua ban tinh
aD 77 Miti tén phai

30 79 End h

50 80 ML Lén xubng _
51 81 Pgbhn m

52 82 1ns

53 83 Del o
5A 90 ¥SC

5B 91 Home

5¢C 92 MGi tén trai
5D 93 End

5¢ 9% ﬁum Lock

60 96 Mdi tén lén

61 57 5 cua ban tinh
62 98 Mai tén xudng
63 99 Ins

64 100 Scroll Lock

65 101 PgUp

66 102 MGi Lén phai

67 103 Pgbn _
68 104 Del

69 105 Sys

6A 106 *, PrtScr

6B 107 -

6C 108 +

wh
w



PHU LUC 4
CAI BAT TURBD C VAD MAY CUNG

1. B6 dia mém chira cac file cuia Turbo C
C6 thé dung 2 dfa 1.2 dé chia cac file cua Turbo C. Nén dung phuong an
DISKCOPY dé ¢6 duoce cac phién ban du trit.

Dia 1 g&n 15 file (trong dé 14 file dudi com va exe). Cic file quan trong gSm:
INSTALL.EXE dung dé cai dat Turbo C
TC.EXE Ia tap tin quan trong nhit chira toan bd méi truong két hop.
TCC.EXE trinh bién dich dong 1énh
MAKE.EXE chuong trinh quan 1y 1ap tin
GREP.COM tim chudi trong nhom tip tin
TOUCH.COM cép nhat ngay thong va gid cua tip tin
CPP.EXE trinh tién ich tién xir Jy
TCINST.EXE céu hinh Turbo C
TLIB.EXE thu vién céc trinh quan ly tap tin
UNPACK.COM bung tap tin
OBJXRIEF.COM trinh tién ich tham khao tdp tin i tuong
CINSTXFR.EXE chép cai dat version 1.5 sang version 2.0
BGIOBJ.EXE déi trinh diéu khién dé hoa sang tép tin déi tuong
THEPIL.COM trinh tién ich giup d&
README.COM trinh tién ich dé doc céc tap tin README
Dia 2 pom céc tép tin ticu dé (dudi h), tép tin thir vién (dudi lib) va tap
tin déi tirgng (dudt obj).
2. Cach cai dat Turbo C vao dia cieng
Dat dia 1 vao 6 A va chuyén sang A sau d6 lian huot thue hién cdce thao
tac sau;
1/ Khot dong chrong trinh install bang cach bim
INSTALL 3 (ky hiéu 1 13 Enter)
2/ Tai day man hinh xuat hién théng béo
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ENTER - Continue  ESC - Cancel
Hiay bam Enter
3/ Xuat hién thong bdo man hinh
Enter thc SOURCE drive to use: A
ENTER - Select ESC - Cancel
Hay bam Enter
4/ Xuat hién thong bao 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 dan:
Install Turbo C on a hard Drive

Turbo C Directory: CNC

Header IFiles Subdirectory: CATCANCLUDE
Library Subdirectory: CATC\LIB

BGI Subdircctory: C:ATC Examples
Subdirectory: CATC

Unpack Examples Yes
Memory Models ...
Start Installation
Thong bdo trén noi rzlmg may san sang cai dat Turbo C tai thu muc 1C
rén b C.
Ta c6 thé chon thu muc va 6 dia cimg dé cai dit Turbo C bing cdch di
chuyén con tro dén dong Turbo C Directory roi bim Enter. Trén man hinh hién
hop sang vdi ndi dung ’

CATC

ta chon lai 6 dia va thu muc sé& cai Turbo C vao dé. Ching han ta mudn
cat Turbo C vao thu muc TURBOC trén 6 D thd ta dwa vao hop sang ndi
dung sau va bdm Enter

DATURBOC

Khi d6 trén cac dong thong bao déu c6 su thay déi: cum tir C:\TC duoc
thay bang D:ATURBOC
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Sau khi d6 chon 6 dia va thu muc ta bim 19 (hodc dua con tro dén dong
Start Installation réi bam Enter). Viée cai dat bt diu. may sé tao thu muc
TURBOC trén 6 D va sao cac file tir dia mém vao dé.

6/ Khi d6 sao hét cac tép ctia dia 1 may dimg va dua ra thong bao

Plcasc Insert the '
LLIBRARY

disk into drive A:

Press any key to continue

Dua dia vao & A va bam Enter, viée cal dat tiép tuc, hat thu muc con

duoc tao la:
4 Thu muc INCLUDE dé chira cac tép dudi h
+ Thur muc LIB dé chira cac tép dudi LIB va ORBJ
7/ Khi d6 hoan tat viéc cai dit may thong 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
tre vé DOS tai & A,
Bay gio ta ¢6 thé thue hién cac chuong trinh C tai thu muc dé cai dat
(vidu DATURBOC).
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PHU LUC
HUGNG DAN SU DUNG M1 TRUING KET HOP
TURBO C

O Chuong 1 da pidi thicu vai nét vé vide ap dung TURBO C d¢ soan
thao. dich va thuc hién chueng trinh. Dudi day <& trinh bay c¢ac kha nang
cua TURBO € mdt cach diy du hon,

§1. VAO MOI TRU'ONG C VA RA KHOI MOI TRUWONG C

1. Khi dang ¢ hé théng (DOS) mubn vao TURBO C ta bim TC va
ENTER.

2. Bé ra khoi TURBO C trg vé DOS ta ¢é thé:

- hodc bam Alt-X (bam dong thoi hai phim Alt va X).

- hozce vé menu File va bam phim Q.

- hodc vé menu File. dua con tro dén Quit Alt - X va bim phim
ENTER.

3. Khi dang ¢ menu File, néu bim phim O (hodc dua con tro dén OS
Shell va bim ENTER) thi mdy s& tam thoi roi khoi TURBO C va wo vé
DOS. Dé quay trd lai TURBO C ta can bim exit.

§2. TRONG MOI TRUONG TURBO C
1. T&r menu chinh. Dé chon mdt menu nio dé, ta dua con tro tdi menu nay
v bam phim ENTER.
2. Tir trong tirng menu

- Biam chir diu cua mot tén chie nang (hode dua con tro to1 mot chire
nang va bim ENTER) dé thuc hién chire nang nay.

- Bam phim Esc dé ra khoi menu ¢ vé menu chinh,

- Bam phim Esc trong menu chinh d¢ trd v¢ menu dang lam viée
trugce do.

- Bam phim I'6 d¢ chuyén v¢é cira s6 dang lam vide.



3. Tir bat ky dau trong TURBO C
- Bim Tl dé xem 101 hudng din vé tinh hinh hién tai.

- Bam F10 dé tré vé menu chinh.

- Bim déng thai phim Alt va chit dau trong tén clia mét menu dé chon
menu do. Chang han bam Al-E dé vé cira so Edit, bam Alt-F dé vé menu
File. bAm Alt-C dé dén menu Compile....

4. Tong két cac cach bam phim va tac dung cua chiing
F1 Hién l1én man hinh thdng tin vé tinh trang hién tai.

2 Gh t&p dang soan thao vao dia.

F3 Nap moét ¢p vao.

'S Déng hodc khong déng khung cho cira s hidn tai.

F6 chuyén tir ctra s6 no sang cira s6 kia.

E7  Chuyén dén vi trf 161 trude do.

F8 Chuyén dén vi tri 16 sau,

I'9 Thuc hién “make".

I'10 Tr& vé menu chinh.

Alt-F1
Alt-T3
Al-TF9
Alt-IF10
Alt-C
Alt-D
Alt-E
Alt-O
Alt-R
Alt-X

Cho hién lai man hinh huéng din vira xem.
Liy mot t&p dé nap vao.

Dich sang 1ép OBJ (tir tép dang soan thao).
Ii¢n man hinh version chwong trinh.

vao menu compile,

vao menu Debug.

vao menu Edit, Alt-T vao menu File,

vao menu option. Alt-P vao menu Proect.
vao menu Run, cho chay thu chuong trinh.
Ra khéi TURBO C va trg vé DOS.

§3. XAY DUNG TEP MO

1. Ctra s6 soan thao van ban Edit

Khi chon menu Edit ta s& nhin duoc cira sé Edit trén man hinh. Bén
trong cua s6 ¢6 dong théng bao vé tinh hinh thue hi¢n soan thao bao gom
cdc thdéng tin: tén 1€p dang soan thao, vi tri con chay trong 1¢p. mdt soan
thao dang sir dung.
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Déng théng bdo ¢ dang:

Linem Coln Insert Indent Tab  D:Filename.ext

+ Line m - Con chay dang & dong m

+ Coln - Con chay dang & cdtn

+ Insert - Pang 0 mdt chén. Pé thay dbi giita mét chén va mdt viéi deé
ta dung phim Ins hoac Ctrl-V.

+Indent - Ty dong sip thing 1& trai v&i dong trude. Bo hodc vao ché
dé nayv bang Curl-Ol.

+ Tab - Pang nhin ddu Tab. Ding hay khéng diing Tab bing cich
bam cic phim Ctrl-OT.

+ D:File name.cxt - tén tép dang soan thao

Trinh soan thao van ban st dung cdu tric 1énh tuong tu nhu cua
Notepad trong Sidekick hodc trinh soan thdo cuva TUBRO PASCAL, hoic
nhu cua Wordstar. Chiéu dai t8i da cia mét dong 1a 248 ky . Cra sd Edit
c6 chidu rdng 77 ky tr. Néu dong vin ban dua vao vuot qua chidu rong cua
cira s6 thi cira sb s& tu cudn theo chiéu ngang. P& vé menu chinh trong khi
soan thao ta bam phim F10.

Min hinh soan thio van duoc hé théng cit gitr dé sau d6 ¢6 thé quay trd
lai lam viéc.

2. Mt s6 1¢nh ciia trinh soaun thio viin bin.

- Di chuyén con chay trong tép dang soan thio bang cac phim miii tén
(1én, xudng, phai, trai). phim Page up (trang trén) va phim Page down
(trang dudi).

- Xoa mdt dong bing Ctrl-Y

- Xoa mdt 1ir bang Ctrl-T

- Danh dan dau khdi bang Ctrl-K-B va danh du cudi khéi bang Curl-K-K

- Chuyén khéi bang Ctrl-K-V

- Sao khédi bing Curl-K-C - Xoa khdi bang Ctrl-K-Y
Chii y: Trong phu luc 6 sé trinh bay hé soan thao C mét cach diy da hon.

3. Tao ra tép gbc moi

Dé tao ra tép gde mai ta thudmg lam nhu sau:

Tir menu chinh ¢chon menu File, sau d6 chon chiic nang New. Khi do
ctra sO vai tén NONAME.C s& duoce ma. Ta cé thé soan thaio mdt tép mai
bing cach sir dung céc [énh di gidi thiéu trong diém 2.



4. Ghi tén tép dang soan thao Ién dia

Cich 1. Khi ta bim phim 2 (1ir bit k§ chd ndo trong TURBO C) hogc
khi ta chon chae nang SAVE cua menu File thi tép dang soan thao dugce ghi
ra dia, Tén cia tép chinh 14 tén duoc chi ra trén cira sé Edit.

Cach 2. Khi chon chitec nang WRITE TO cua menu Iile may sé mo
mot hdp sdng trén man hinh va doi. Ta can dua vao hop sing tén tép va
duong din, sau do bam phim ENTER. Chiang han nhu:

ANNGAN-TIANGWGOAIL-TI:.M

Khi d6 tén t&p dang soan thao s& duge ghi vao dia. Tén t¢p s¢ la
NGOAI-TE.M, tép nim trong thu myc NHAN-HANG & 6 dia A.

Chu y 1: Khi ta khdng dua vio ddu chdm va phan mé rong ciia tén tép
thi may s¢ xem tép cd dudi C.

Chii ¥ 2: Khi ta khong dua vao dudng dan va thu muc thi tép s€ duoc
ghi vao thu muc chu.

§4. HIEU CHINH SUA CHUA TEP

D& hi¢u chinh mot tép da ¢é sin ta dung chirc nang Load cua menu File
dé doc no vao b6 nhd. Sau d6 ta thuc hién céc b sung va sua chira cin thiét
(st dung cac 1¢nh nél trong didm 2 cua §3). Cudi cing ta ghi t&p nhan duge
ra dia (sir dung céac cach ndi trong diém 4 cua §3).

Chi y: Khi doc mét tép chua ton tai thi ctra sé Edit vin md, tén wép
dugre chi ra trén man hinh, Noi dung cta tép 1a réng. Biy gi&r ta ¢6 thé soan
thao mot t&p moi.

§5. CAC MENU TRONG MOI TRUONG KET HQ'P CUA TURBO C
§.1. Menu Fife. Menu File ¢6 cic chirc nang sau.
1. Load (F3). Nap mot tdp vao dé lam viée.
2. Pick (Alt-F3). Liy mot ép trong danh sach 8 1&p trude diy da nap
vao ctra s Ldit.
3. New. Bio hidu cin tao ra mot t&p maoi. He thdng s& chuyén vio chie
nang soan thao. Tén t&p ngim dinh 1a NONAME.C. Ta ¢6 thé thay
dbi tén khi ghi tép vao dia (xem §3, diém 4).

4. Save (K2). Ghi t¢p dang soan thao vao dia.



5. Write to. Ghi tép dang soan thdo 1én dia theo t€n mdi hodc dé 1én
&p di ¢o trén dia.

6. Dircctory. 11ién thu muc hodc tap hop cac tép can quan tam.

7. Change dir. 11ién ndi dung thu muc hién taj va cho phép déi 6 dia
hodc thu myc,

8. OS Shell. Tam thoi roi bé modi truong két hop TURBO C va trés vé
DOS. Dé quay irg lai TURBO C ta bim exit.

9. Quit (Alt-X). Ra han TURBO C va tro vé DOS.

5.2. Menu Edit

Menu Edit ¢6 tdc dung khot ddng chuwong trinh soan thao vin ban ¢o
sdn ciia TURBO C. Trong chuwong trinh soan thio nay ta cé uré trg vé
menu chinh hodc trd vé cac menu khac (xem §2). Man hinh soan thao

van dugce cat git dé san dé ¢d thé tro lat tiép tuc lam viée,

5.3. Menu Run. Menu Run ¢6 cac chitre nang:

1. Run (Ctrl-F9). Khoi dong qua trinh tir dich, lién két va chay chuong
trinh thong qua cac thong tin da chudn bj sin trong chirc nang Project
name ciia menu Project. Néu khong ding Project name thi chuong
trinh ¢é tén trong hop sang Primary C file (menu Compile) duge xét.
Néu hép sang nay rdng thi chuong trinh dang soan thao duoc xét.

2. Program rcset (Ctrl-F2). Lip lai ché do thue hién toin bo
chuong trinh.

3. Go to cusor (F4). Thuc hién chuong trinh cho dén dong I¢nh chua
con tro,

4. Tracc into (F7). Thuc hién tung [¢nh mot.

5. Step over (F8). Thyc hién timg cau Iénh va xem o1 goi ham 1a mot
cau 1énh, nhu vay s& nhay qua mot ham.

6. User screen (Alt-F5). Trd lai man hinh str dung dé xem két qua
do chuong trinh tao ra. BAm Enter s¢ tré vé moi trudmg €

5.4. Menu Compile

Ta ¢ thé dung céc chirc nang ctia menu Compile dé dich chuong trinh
gbe sang tép .OBJ (Compile 1o OBI), dé tao ra tép .EXE (Make EXE File),
dé lién két chuong trinh da dich thanh .EXE (Linh EXE ¥ile). dé dich lai
toan bd (Build all) hodc chon tép C cén dich (Primary C File).
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I. Compile to OBJ. Dich mdt tép C thanh ép OBJ. Tép duoc xdc dinh

theco trat tur sau:

- Trong project Name (néu c6)

- Trong Primary C File (néu c6).
- Trong ctra s6 soan thio.

2. Make EXE file. Dich va lién két dé tao thanh tép EXE. Cac tép
ngudn duge xac dinh nhu trong Compile to OBJ.

3. Link EXE. Lién két céc tép OBJ va LIB dé tao thanh tdp chuong
trinh thywe hién dudt EXE.

4. Build all. Dich lai va lién két dé tao thanh tép EXE. Céc t&p ngudn
duge xic dinh nhy trong Compile to OBJ (khéng cin biét ching ¢6
bi thay doi hay khong).

5. Primary C file. Ding chirc nang nay dé xdc dinh tép C can dich
thanh OBJ hoac EXE.

Khi TURBO C dang tién hanh dich chuong trinh, mdt ctra sé chinh

gitra man hinh duoc mo dé théng bao cho ban biét vé tinh hinh dich.

Néu trong qua trinh dich ¢6 151, TURBO C sé& thdng bao 18i vio cira sb

Mcessage va hién sang dong 161 dau tién.
5.5. Menu Project. Menu nay ¢6 cac chiic nang sau.

1. Project Name. Chitc ndng ndy cho phép chon tép Project chira
thong tin vé cdac tép can dich hoac lién keét.

2. Break make on. Chirc ndang nay cho phép xac dinh liéu viée
dich ¢é phai dimmg lai khi gap warning hay error hay khéng.

3. Auto dependcencies. Khong xét vi it dung.

4. Clear project. Chirc nang ndy ding dé xo4 tép Project va dit lai cira
s6 Message.

5. Remove massage. Xo4 ctia s6 Message.

Chu y: Trong phu luc 7 s€ trinh bay cach dung menu Project dé dich mot
chuong trinh viét trén nhiéu t¢p.
5.6. Menu option. menu nay gém cac chire nang:

1. Compiler. Ding dé chon mé hinh bd nhé (chirc nang con Madel)
va xac dinh d¢ dai cyc dai cua tén trong chuong trinh (chirc nang
con Source).

2. Linker. Chon phuong thire lién két.
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3. Enviroment. Chon moi truong.

4. Directory. Day la chire nang hay ding dé thiét 1dp cac thu muc lién
quan tai qua trinh dich.

5. Argument. Pua vao cac tham sé dong 1énh cho chuong trinh chay
trong moi trudng C.

6. Save option. Ghi lai cac thay d6i trong menu option.

7. Retrieve option. Khdi phuc lai théng tin option tir mot tép nao dé.

Céac menu Debug va 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 nhimg chuong trinh
ngudn viét bfmg ngdn ngit Turbo C. trong dé bao ¢ébm nhiéu chirc ning
cua mdt hé soan thao giap cho cong viée soan thao trd nén thudn tién.
d& dang. Phan nay s& néi dén cach str dung churong trinh soan thao cua
Turbo C.

§1. KHOI DPONG CHU'ONG TRINH SOAN THAO
Vi chuong trinh soan thdo cua Turbo C la mét thanh phi‘m cua moi trudmng
két hop Turbo C. Do vy d¢ khaéi dong chuong trinh soan thao cua Turbo C,
ta chi viée khoi ddng mdi trudng két hop cia Turbo C, bang cach thuc hién
file chuong trinh TC.EXE dugc dit trén the muc nao dé trén dia cimg holc
dia mém.
Vi du:
C:\>CD TC J
CATC>TC A

Sau khi khdt ddng xong, man hinh cita Turbo C ¢é dang nhu sau:

File  Ldit Run  Compile  Project  Options  Debug  Breakfwatch
Edit
Line Col Insert Indent tab hit Unindent C:NONAME.C

Message

FI-Help F5-Zoom F6-Switch F7-Trace F8-Step IF9-Make IF10-Menu

Khi dé, néu phién lam viée truge day dang lam viée véi file nao do. thi
nol dung cua file dé s€ duge ty dua ra. Con néu khong man hinh sé ¢6 dang
nhu trén vai tén file 1a NONAME,C va con tro sé ¢ diu cua dong dau ticn
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trong cua s soan thao LEdit. hodc ciing cé thé khéng nhin thiy con tro ma
thay hdp den trén menu File cua Menu nam ngang, khi do ta chi viée bam
phim Esc dé dua con 1ré vé cira s soan thao Edit.

§2. CAC PHIM CHU’C NANG THONG DUNG KHI SOAN THAO
CHUONG TRINH

+eTlo

sang phai mét vi tri

+ Cul +—

+ Ctrl + «

+ Home, End

+ Ctrl Home

+ Ctrl End

+ Page Up

1 Pape Down

+ Ctrl Page Up

+ Ctrl Page Down
+ <« (BackSpacc)
+ Delete

+Ctrl + T
+Cul+Q+Y
+Ctrl+Y

+ Ctrl + N

+ Caps Lock

+ Insert

: Chuyén con tro sang trdi, lén trén. xuong dudi.

: Chuyén con tro sang phai mat tir

: Chuyén con tré sang trai mot tix

: Chuyén con tro vé dau. vé cubi dong

- Chuyén con tro vé dau trang man hinh

: Chuyén con tré vé cudi trang man hinh

: Chuyén con trd 1én trang man hinh truée
: Chuyén con trod xudng trang man hinh sau
- Chuyén con tro vé diu chuong trinh

- Chuyén con tré vé cudi chuong, trinh

: Xod ky tir ngay trudre con trd

: Xoda ky tir tai vi tri con tro

: Xoa tir dang chita con tro

- X04 tir vi tri con tré dén cudi dong

: Xoi dong chira con tro

: Chén thém dong trong vao trude dong dang chira

con tro

: Chuyén d61 gitra hai ché do chit hoa va chiv thuong

: Chuyén doi gifta hai ché dé cheén va de.

O ché dd de, ky tir danh vao s& dé vao ky tu tai vi tri con tro. Con & ché

dd chén, ky tu danh vao s€ duge chén vao tai vi trf con tro (tdc la dong thoi
day cac ky tu tir vi tri con tré tai cudi dong sang phai mét vi tri )

+ « (Enter) : Khi dang & ché do dg, ¢6 tac dung chuyén con trd xudng
dong liép theo. Con néu dang ¢ ché do cheén sé chuyén cac ky tu (i vi tri con
trd dén hét dong xudng dong mai tiép theo.



§3. QUAN LY CAC FILE TREN DiA

3.1. Ghi ndi dung file dang soan thao vao dia

Bidm phim F2. Khi d6 néu chua dat tén file (dang dung tén ld
NONAMT.C) thi may s¢ moi dua vao 1én file tai vi tri con tro 16 bam .

Chu y: Néu khong gd phiin dudi vao tén file thi Turbo C s& tir gan vio
duoi .C
3.2. Goi file m&i ra soan thao

- Bam phim ¥3. Khi dé ¢6 thé may s& hoi ¢6 mudn ghi file dang soan
thao vao dia hay khdng: Bam Y - néu ¢é, bdm N - néu khong.

Sau d6 mdi chon tén file cin soan thao tai vi tri con tro. Tai diy ta ¢6
hai cach chon nhu sau:

Caceh 1: Go truc tiép tén file can soan thao vao tai vi tri con tro (¢é
thé bao gdm ca 6 dia va dudng din néu mudn chi dinh & noi khac), rdi
bam . Khi d6 néu file da tdn tai & noi dugc chii ra, thi ndi dung ci cua
file s duoc dwa ra man hinh dé soan thao liép. Neguoc lai, né duge cot
nhu file m&i va moi ta bt ddu soan thao tir vi tri con tré. Nhu vay cach
nay c¢6 thé dung dé tao file moi.

Cach 2: G vao nhém ky tr *.C hodc néu di 6 thi bim ngay phim .
dé chon nhimg file ¢é dudi .C di c¢o trén dia. Lac do6 trén man hinh s¢ hién
ra mGt bang chira danh sach cdc tén file ¢6 dudi .C cung voi cae tén thu mue
con néu ¢o cua thu muc duge chon. Muébn chon file hoic thu muc nao ta
dua hép sdng té1 do roi bAdm . Néu mudn chuyén vé thu muc mg. thi
chuyén hop sang vé& ki hidu ".\" rdi bdm - . Nhuw vay cich nay thuong
duge ding dé goi nhiing file chwong trinh da c6 trén dia ma ta khong nho
chinh xac tén hoic noi chira no.

Chi y: - Hai chite nang trén ¢6 thé chon tir menu File bing cach bam
Alt-T. sau d6 chon chirc ning "Save F2" dé ghi ndi dung file dang soun thao
Ién dia, hodc chon "Load F3" dé goi file mdi ra soan thao.

- Ngoai ra menu Iile con chita nhitng chire ning thong dung sau:

1 Pick Alt-F3: dé chon mot trong 8 file dang soan thao gin diy nhit
ra soan thao tiép.

+ Write to: ghi noi dung file dang soan thao 1én dia véi mét tén khac.

+ New: soan thao tap tin mé vai tén 12 NONAME.C

+ Directory: xem céc tap tin trong thu muc chu

+ Change dir: d8i thu muc cha
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§4. S’ DUNG CAC CHUPC NANG VE KHOI DONG
Trong khi soan thao ndi dung file, ta thudong gap nhiing doan van ban
duoc xudt hién nhicu 1an wong néi dung, thi voi nhirng doan do ta co thé
danh diu n6 dudi dang mot khdi dong, dé sau do ¢6 thé copy khdi do t6i vi
tri can xuAt hi¢n ma khéng cin phai gb lai toan bd doan do, hoic cling co
thé ap dung khéi dong dé thye hién ciac mue dich thuong gip khéic sé duge
trinh bay dudt day.
4.1. Cach danh déu khéi dong
- Pua con tro té1 dong diu tién cua khdi, bAm Curl + K + B, sau d6 dua
con tro 161 dong cudi cling ctia khdi, bam Curl + K + K Khi dé cic dong
trong pham vi danh déu s& duge ddi mau nén dé tién theo doai.
4.2. Cac thao tac véi khéi dong
+ Copy khdi dong: Dua con trd t6i noi ¢in Copy rdi bam Ctrl + K + C
+ Di chuyén khdi dong: Pua con tro toi noi can di chuyén réi bim
Cul+ K+V
+ Tat/hién danh du khéi dong: Bam Ctrl + K + H
+ Xo4 khdi dong: Bim Ctrl + K +Y
+ In khéi dong ra may in: Bdm Cirl + K + P. Néu khong c6 khdi dong
nao duoc chon thi toan b chuong trinh s& dugc in ra may in.
4+ Ghi khéi dong ra dia: Bam Ctrl + K + W. Sau d6 vio tiép tén lile tai
vi tri con tré dé ghi khdi dong vao dé rdi bam.
Chiic nang nay duoc ap dung khi ta mudn Copy khéi dong sang mot
chuong trinh khac nho 4p dung tiép chirc ning dudi diy.
+ Cheén ndi dung file trén dia vao tai vi tri con tro: Bim Cul + K + R,
tiép theo vao tén file can chén tai vi tri con trod rdi bam. Khi dé ndi
dung file chén vao s& duoc dinh dau dudi dang mot khoi dong.

§5. TIM KIEM VAN BAN TRONG NOI DUNG FILE DANG SOAN THAO

Chirc nang nay duge ding dé di chuyén nhanh con tré 16i nhitng vi tri
xuét hién ciia nhém tir nao d6 ma ta can quan tim.

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 tro roi bam, Céc
tuy chon khi tim gém cé:
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B: Tim nguoc tir vi tri con tro v¢ ddu chuong trinh

G: Tim xudi tir vi trf con tré vé cudi chuong trinh

L: Chi tim trén khdi duoe danh diu

U: Tim khong phan biét chir hoa, chir thuong

W: Tim tlr nguycn ven

Chay:

- Cac tuy chon ¢é thé g0 vao 1a chir hoa hoac chir thuong va ¢6 thé két
hop nhiéu tuy chon véi nhau.
- Nhém tir ¢in tim khéng vuot qua 30 ki .

Vi du: Khi vao cac tuy chon: GuW J tire la s& tim tir vi trf con tro vé
cudi chwong trinh, trong qua trinh tim s& chuyén con tro dén ca cac tir "do".
"NDO". "dO", nhung s& khong chuyén con trd i cac tir dang "dong". "Don" ...
vi €O tuy chon W,

Khi im con tré sé chuyén dén vi tri ddu tién thoa min trong pham vi
dugce chon.

Bé chuyén con tro tdi vi tri thoa min tiép theo bim Ctrl + 1.,

§6. TIM KIEM VA THAY THE VAN BAN
- Bim Curl + Q + A. Sau dé:
+ Vao nhém tir can tim tai vi tri con 116 rdi bim | vi du Bienl
+ Vao nhom tir can thay thé tai vi tri con tro rdi bdm I, vi du Bien2
+ Tiép theo vao nhimg tuy chon khi tim va thay thé. Cac wy chon ¢
ddy bao gom 14t ca cac tuy chon cia chire nang tim.

Chu y: Tuy chon G s& ¢6 y nghia khac: Tim tr dau dén cudi chuong trinh.

Thém hai tuy chon la:

N - néu cé s& thay thé ngay khi tim thdy. Con néu khong, mdi khi tim
thiy may s& hoi cé mudn thay thé hay khong.

s - La mot s6 nguyén duong cu thé dé chi sb landuogc tim va thay thé,
néu khong ¢d tuy chon nay thi chi tién hanh tim va thay thé mot lan (tuy
chon nay khong ¢6 tac dung déi vai G. né chi ¢o tac dung dbi véi B).

Vi du: Néu vao cic tuy chon GUWI0 J thi s& tim tir ddu dén cudi
chuong trinh, trong qué trinh tim s& khong phén biét chir hoa, chii
thuong, tim mot to nguyen ven. Khi tim théy may sé hot ¢o mudn thay
thé hay khéng (Replace (Y/N) ):
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+Bam Y néu co,
+ Biam N néu khdng va con trd s& chuyén xubng tir tiép theo ciing
thoa man diéu kién tim kiém.
+ Bim ESC néu mudn két thuc qua trinh tim va thay thé,
(Cha y tham sé 10 & day khdng ¢6 tac 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 s& soan thao ( Edit ) dé thong bio trang thai soan thao tai thdi
diém hi¢n tai.

Y nghia céa cdc thanh phin trén dong nhiw sau:

+ Line: Cho biét vi tri dong ctia con tré trén man hinh.

+ Col: Cho biét vi tri ¢t ctia con trd trén man hinh.

+ Insert: Cho biét dang & ché do cheén. néu khong c6 thi dang & ché dé
de. D& chuyén ddi gitta hai ché d4 nay ta bim phim Insert nhu da biét.

+ Indent: Thong bdo dang & ché do tu dong can 1 trai khi chuyén
xubng dong maoi bing phim. Tée 12 khi d6 con tré s& tu can thing 1& véi
dong ngay trén. Con néu khéng c6 Indent ( ché do khong tu déng can 1¢
), thi con tro luén chuyén vé ¢St ddu tién cua dong. pé chuvén déi gitra
hai ché d6 nay, ta gd td hop phinm: Ctrl + O + 1. _

+ Tab: Khi xut hién, thi mi lin gd phim Tab, con tro sé& rdi sany phai
8 ky tir. Mudn hién thi. hoZc tit chit Tab, ta gb t& hop phim Cul+ O + T,

+ Fill: Khi duoc hién thi nghia 1 dang & chire ning tao bang. Néu mudn
tat chirc nang tu dong can bang ta g5 té hop phim: Ctrl + O + F.

+ Unindent: Théng bao dang & ché d4 tu c¢iin 1& trai khi ding phim xo04
Backspace. Tuc 1a khi dé néu dira con tro tdi chit cai dau cua dong nao do,
réi bim phim Backspace, thi dong dé s& duoc can thang mép trai cia dong
phia trén gin nhét co mép trai thut vio it hon. Dé tit m¢ chire ning nay ta
gd: Cirl + O+ U,
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PHU LUC 7

DUNG MENU PROJECT DICH
CHUONG TRINH VIET TREN NHIEU TEP

Menu Project cho phép t6 chitc mét chuwong trinh 1on thanh nhiéu mé
dun doc ldp, mdi mé dun chira trén céc tép khac nhau va ¢é thé ¢ dang
nguon (dudi C) hay dang dich (duéi OBIJ). Project c6 kha nang:

+ Dich cdc mé dun chuong trinh mét cach doc lap (néu ching & dang
ngufm)

+ Lién két cac md dun via dich va cac mo dun da & dang dich (duoc
dich tir trude) dé tao thanh mot tép chuong trinh thuc hién dudi EXIE,

Nhtr vy bang cach diing project ta chi phai dich lai nhung mé dun nao
c6 thay déi. By gid ta minh hoa cich diing project trén 2 vi du.

Vi du 1. Gia sit chuong trinh ctia ta kha 1on va phai viét uén nhiéu
t¢p. Ion nira ¢6 nhirng tép lai bao ham céc tép khac (bing #include). Xét
m{t thi du cu thé 1a can phai dich chwong trinh trén cac tép:

- myprog.C cé 1énh hao ham tép myprog.h

- myprogl.C c¢é 1énh bao ham tép myprog.h va defs.h

- myprog2.C ¢é Iénh bao ham tép myprog.h va ifdefs.h
va phdi tgo ra tép thue hién vai tén myprog.exe.

Mudn viy dau tién st dung menu Project dé chon tén project. Trong
trudng hop nay dé la tép:

Myprog.prj

Sau dé ta s dung trinh soan thao vdn ban cia TURBO.C dé soan thio
nd1 dung cho t&p myprog.prj nhu sau:

myprog.c {(myprog.h)
myprogl.c (imyprog.h defs.h)
myprog2.c (myprog.h ifdefs.h)

Mot khi ta da thiét 1ap dugce tép myprog.prj nhu vy roi thi bat ki hic
nao ta ciing ¢6 thé dich hay dich lai chuong trinh néu trén bing cach ding
phim churc nang F9.

372



Vi du 2. Gia sir trong tép chuwong trinh 11ng511 TINH.C c6 su dung cic
ham trong cac t¢p thur vién (do ta xay dung):

MA TRAN.ORBJ
HAM SO.0BJ

Khi d6 dé dich tép TINH.C ta lam nhu sau:

+ Tao tép TINILPR] véi ndi dung:
TINTIL.C
MA_ TRAN.OBJ
HAM SO.0OBJ

+ Dung chirc ning Proj.ect name cuia menu Project dé chon t¢p project
la tép TINH.PRJ

+ Bim phim F9

Két qua ta s& nhan duoc tép TINH.EXE.

Chuy 1: Cac tép MA_TRAN.OBJ, HAM_SO.ORI phai duoc dich theo
cung md hinh bo nhd (xem Phu luc 10) nhu khi dich t¢p TINH.C. Néu moi
mod dun duge dich theo mot mé hinh khac nhau thi khong thé lién két duge.

Chia y 2: Cac menu Project va Compite tién hanh dich trong moi
triuong két hop cua Turbo C vi vdy chi cho phép dich cac chuong trinh
vira phai. Doi vdi cae chuong trinh 1dn can dich bang trinh TCC (v méi
truong DOS (xem Phu tuc 8).

(OF)
~J1
[S3]



PHU LUC 8

DICH CHUONG TRINH THEO
CHE D0 DONG LENH TCC

Trinh bién dich TCC thue hién & mirc DOS cho phép dich cac chuong
trinh 1&n gdm nhiéu md dun trén nhidu 1€p & dang ngudn (dudi C) va dang
dich (dudr OBJ). TCC s¢& Lién hanh:

+ Dich mét cach doce 1ap cde md dun 1\gu611

+ Lién két cac mé dun vira dich, cac md dun dang dich (da dich tur
trwde) va cac mo dun thu vién (dudi LIB) dé tao thanh t&p chuong trinh thue
hién duoi EXE.

1. Dong lénh TCC & mrc DOS ¢é dang sau:
tcc {tuy chon,...] tén t¢p [tén tép,...]

2. Chu y khi viét:

+ Giita tec cde tuy chon va tén tép cach nhau it nhat mét khoang tréng,

+ Céc tuy chon déu bat ddu bang déu gach ngang vi du -ml
3. Quy wéc veé tén tép:

+ ten_tep hidu 1 cdn dich t3p ten_tep.c

+ ten_tep.c hiéu 14 cdn dich tép ten_tep.c

+ten_tep.xyz hiéu la can dich tép ten_tep.xyz

+ten_tep.obj duoc ghép vao ép chinh khi lién két

t ten_tep.lib duoce 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 thuwc hién

Théng thudng trinh bién dich dat tén cho 1&p thue hién la én cua tép
gdc hodc tép dich dau tién trén dong 1énh.

Néu muédn dung tén khac dat cho ép thuc hién cdn st dung tuy chon

-ctén_té€p thuc hién

ddt trude moi tén tép khac.
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5. Vai vi du
Vi du L. Dong Iénh:
tee -ld:\telinelude -Ld:\te\lib -ckq ttl.c tv.obj tt2
c6 ¥y nghia sau:
+ Thu muc chira céc tép tiéu dé (dudi h) 1a d:\tc\include
+ Thu muc chira cic tép thu vién (dudi lib) 1a d:\ic\lib
+ Tén chuong trinh thue hién la kqg.exe
+ Tép tl.c can duoc dich
+ Tép tv.obj can duoc ghép vao khi lién két
+ Tép tt2.c cin duoc dich
Vi du 2. Dong 1énh:
tce -lc:\telinclude -Le:\teMib -ml -C -K s1 s2.¢ tv.lib
cd v nghia sau:
+ Thu muc chira cac 1ép tiéu dé (dudi h) 12 ¢:Medinclude
+ Thu muc chira cac tép thu vién (dudi lib) la ¢:\Mc\lib
+ M6 hinh bd nhd large (tuy chon -ml)
+ Cho phép céc 1ot chi thich 16ng nhau (tuy chon -C)
+ Khai bao char chuyén thanh unsigned char (tuy chon -K)
1 Tép thue hién la sl.exe
+ Cac tép ngudn sl.c va s2.¢ cin duge dich
+ Tép thu vién tv.lib duoc ghép vao khi lién két
6. Cac tuy chon thwéng dung
Tuy chon mo hinh b nhé
- mc mé hinh compact
- mh md hinh huge
- ml mo hinh large
- mm md hinh medium
- ms md hinh small
- mt md hinh tiny
Tuy chon xu ly chuong trinh gbe
- A Tao ra chuong trinh tuong thich véi ANSI, moi tir khod mo rong
déu bi bo qua va ¢b thé ding nhu tén goi. D6 1a cde tir khoa sau:



near far huge cdecl asm pascal interrupt

es _ds _cs_ss vacac bién gid thanh ghi nhu _AX BX

- C Cho phép cdc 101 cha thich duge 16ng nhau.

- K Xu ly moi khai bao char 1a unsigned char (ngam dinh char 1a
signed char)

Tuy chon mai trudng

-Itm Tim céc 1ép ticu dé trong thu muc tm (gém ca 6 dia va duong din)
-Lim Tim céc (¢p thu vién rong thu muc tm (géln ca b diava duomyg dan)
Tuy chon két qua

- cten_tep T¢p thuc hién cé tén laten_tep.exe

- oten_tep Dich tép ten_tep.c thanh tép dich ten_tep.obj
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PHU LUC 9

SUA LOI CU PHAP Vi 60 ROI CHUONG TRINH

Céc chirc nang sira 151 ¢t phap va g& rdi chuong trinh thude phin Turbo
C Dcbugger. Trong d6 ¢o nhiing kha nang rit manh va thuan tién gidap ta
hiéu chinh nhimg 18i ¢t phép, theo di qua trinh thire hién timg bude clia
chuong trinh dé tim ra nguyén nhan chuong trinh bi quin. hodc chay sai két
qua ... . Phin nay sé trinh bay cdc kha ning @6 cua Turbo C Debugger.

Turbo C Debugger duoc cai sin vdo trong mdi trudmg két hop cua
Turbo C va trd thanh mot thanh ph?m cua moi trudong két hop. Do vay khi
moi truimg két hop dwoc khoi dong Turbo C Debugger ciing duoc tir khoi
ddng va chd sin sang 1am viée (menu Debug).

§1. SUA LOI cU PHAP
Thong thudmg khi vira soan thao xong mdt chuong trinh, ta van c¢on mic
mot sd 181 et phap nio do. Do vay néu thue hién bién dich hoje chay thu
chuong wrinh thi trén man hinh s& hién ra nhimg théng bao vé nhirng sai sot do.
Vi du: Trén man hinh soan thao da vao xong ndi duny cua file THUIL.C
cd nd1 dung nhr sau:

/* thul.c - Vi du ve chuong trinh sai cu phap */

main()
{
inl a=8
int b=5;
tich=a*b;

clrscr();
print (™ Tich a * b= %d", tich};
)
Khi chay hoac bién dich chwong trinh, ctiia s6 Compile s& ¢6 thong bio 16i:
"Error: Press any key"
Khi bam phim bAt ky, trén man hinh s& hién ra ctra s6 Message. ctra s6
nay thong thudng ludn xudt hién ¢ cudi man hinh ngay dudi cira s6 Edit.
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Song cing ¢6 thé nd chiém toan bd man hinh (khong con chd cho cura b
Idit). khi d6 dé lai hi¢n hai cua s ta bAm phim F5.

Trong cira s6 Message ¢6 chta danh sach nhimg 133 ci phap ma chuong
trinh mic phai. Dua trén danh sach nay ta tién hanh viée ndi két gitra thong
bio 18i va 16i trong cira s Fdit thong qua méi trwang két hap.

1.1. Nbi két gitra thong bao 156i va 15i

Viée két ndi nay nham muc dich phét hién cdc nguyén nhin sai va
chuyén nhanh con tro téi noi do dé sira. Con déi v6i nhirng 156i don gian,
d& phat hién. va dé chuyén dén, thi co thé bim ngay .J. hoac AR+E dé
chuyén vao cira s6 Edit va tién hanh sia.

Qui trinh két ndi duoc thue hién ngay khi xudt hién cira s& Message.
Thong bao 16i diu tién duoce 1am sang va dong chira 16i tmg véi thong bao doé
ciing duge 1am sang. Ngoai ra trén dong chuea 131 con xudt hién mét diém danh
diu (co hinh khéi) cho biét noi chuong trinh bién dich phat hién ra 15 dau tién.

Hinh anh man hinh trude khi k&t ndi eod dang:

File Edit Run Compile Project  Options  Debug  Breakiwatch

Edit
Line 5 Col 7 [nsert Indent Tab Fill Unindent C:NONAML.C

Mthul.c*/
* Vidu ve chuong trinh sai cu phap */
main()

{

int a=8

int b=5;

tich=a*b;

clrser();

print{(” Tich a * b= %d"tich);

}

Message
Compiling CXTC\THUI.C
Error CATCATTIUL.C §: Declaration syntax error in {unction niain
Ercor CATCA\THUL.C 6: Symbol 'tich' in in function main
Eeror CATCATHUT.C 6: Symbol 'b' in function main

Fl-Help F5-Zoom F6-Switch 1F7-Trace F8-Step F9-Make F10-Menu
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Thong bao 13i thir nhit trong cura s6 Message 1a "Declaration syntax
error in function main”". Dong ndy duge lam sing trong ctra . Néu may
dang dimg ¢ man hinh mau, thi dong "int b=3; " rong chuong trinh ciing
duoc lam sang va diém danh ddu 12 mdt khdi mau do xudit hién ngay sau chir
"int" trén dong do.

L3i x4y ra do ta quén dua diu chim phéy khi két thic khai bio:

int a=§

Chuong trinh bién dich khong biét da xy ra 161 cho dén khi né (hiy chit
"int" trén dong ké tiép. 1a noi ¢6 diém danh diu. Do vdy cach danh diu noi
cd 131 cua chuong trinh bién dich thuong khéng tring véi didm thue su ¢6
18i ma thudng & nhimg vi tri 1dn cdn dé tr dé goi ¥ ta chuyén dén noi thuc
sur ¢6 181 va tién hanh swa.

Co thé ding cdc phim mili tén dé duyét qua cdc thong bao 13i trong ctra
s6 Message. Khi vét sang dén thong bao khac, dong twong (mg ciia chuong
trinh ¢6 131 d6 trong ctra s6 Edit sé duge lam sang.

Bién "tich" chura duge khai bao ma di duoce sir dung trong 1énh pan:

tich=a*b;
nén phat sinh thong bao 181 thir hai: "Symbol “tich' is in function main". Vi
bién "tich” chua duge khai bdo ma chuong trinh bién dich khong hiéu bién
"b" trong dong lénh trén mac dir bién "b" da duge khai bdo, nén phat sinh
tiép 141 thir 3:

"Symbol 'b' in function main ".

Tur day ta thidy tr mot 151 gap phai ¢é thé danh lira chuong trinh dich 1a
¢6 nhiéu 161 khéc.

1.2. Siva loi

Dé sira 161, duing cac phim mdi tén dura hép sang téi dong théng bao
13i trong cira s6 Message rdi bam. Khi doé con tré s& lai xuit hién trén ctia
so Bdit tai vi tri co danh dfiu, Itc ndy ta dua con rd téi noi can stra va tién
hanh stra. Trong qua trinh stra ¢6 thé bdm phim F6 dé md rong toan bd cira
s0 Edit (ctra s6 Message khi do s& khong xuat hién).

Dé quay vé cira sé Message ta bdm phim F6. Sau dé lai chon thong bdo
15i khac, bAm dé Chuyén sang cua s6 soan thao va sira.

Chi y: Vi chuong trinh bién dich cé sinh ra nhimg théng bao 13i
khéng chinh xdc tir mat 18i trude d6. Nén sau khi sora xong mdbt s6 131 nao
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d6, ta nén bién dich lai dé bé di nhing dong thong bao 13i thira trong cira
s& Message.

Khi bién dich va chay chuong trinh, ¢6 thé gap cac truong hop chuong
trinh bi quin hoac chay sai két qua ma khong 1hé phat hién nguyén nhan
bang cach xem tdng thé toan bd chuong trinh. Khi d6 ta ¢6 thé dung cac
chtic nang thue hién chuong trinh timg bude cia chuong trinh g 18 va ¢é
thé két hop vai vide str dung nhing tién ich hira hiéu khac duoc uinh bay
dud day.

§2. LAN TUNG BUOC (MOI BWO'C MOT DONG)

2.1. Méi 1an mot bwoéc

O mdi budce thire hién ta phai bdm phim F7. Vi lan bam F7 dau tién,
dong dau tién trong chuong trinh ( dong main() )sé duoc lam sdng, dong
duoe lam sang nay duoc goi {4 dong chufn bj thue hién, va nod s& duge thue
hién & l4n bam phim F7 tiép thco. Mdi 1An bidm phim F7 dong dang duoc
lam séng s& duogc thue hién. sau db trg vé mau nén binh thudng, va wy theo
ndi dung ctia dong dé6 ma mot dong [énh tiép theo nio dé s¢ duge 1am sang
dé chuan bj thue hién & bude tiép theo.

Nhu vay nhdy chay timg bude, ching ta d& dang nim duoe cdc 13i logic
trong chuong trinh.

Chu y: Ta ciing ¢6 thé ding phim F8 thay cho F7 déi véi nhitng dong
khong co 161 goi ham duge khai bdo trong chuong trinh. Sy khac nhau gitra
[7 va I'8 chi x4y ra khi trong dong duge lam sang ¢6 1i goi ham duoge khai
bao trong chuong trinh (xem diém 5.1 muc §3).

2.2. Tai lap lai qua trinh g& réi

Bam Ctrl + F2 hodic vao menu Run chon muc Program reset. Khi dé bd
nhé ding cho viée g rdi s& duoc giai 1oa, khong ¢6 dong ndo duge lam sang
va két thic qua trinh g& rdi. dé chuan bi cho Yan gd rdi tiép theo.

§3. DUNG CUPA SO WATCH

Ldn timg budc thudong duoc ding kém véi viée sit dung cira s6 Watch
dé theo dai gia tri cua bién trong mdi bude thuc hién dé dé tim ra nguyén
nhan chuong trinh thuc hién sai.

Dé lam diéu dé ta phai nhdp vao cdc bién can thco ddi, bang cach
chon muc "Add watch" cta menu Break/watch, hodc ¢ thé bam Ctrl+F7,
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sau d6 nhap tén bién vao tai vi tri con ro trong ¢cua $d nho "Add Watch”
va bim ..

Chii y: Mdi ldn chon chirc nang nay chi duge phép nhap vao nhiéu nhat
mdt tén bién. Do viy néu mudn theo dai nhidu bién thi phai chon nhiéu lan
chirc nang nay.

Trong khi soan thao. néu chua nhin thdy cira s Watch (& bén dudi man
hinh). thi ta bim phim F5. Khi d6 trén man hinh s& déng thoi hién ra ci cua
sd soan thao va ctra s0 Watch, dé chuyén aoi gifta hai cua 8 ta bam phim
F6. Mdi bién trong cira sé Watch duoce hién trén mot dong. Khi cua sb
Watch duoc chon s& c6 mdt dong dugce 1am sang dé chi rang bién d6 dang
dugce chon, dé sau do co thé thyc hién nhitng thao tac khac duge trinh bay
dudi ddy véi bién do. Khi ctra s6 nao dang duge chon néu bdm phim I°3, thi
cua s6 do sé& duge md rdng ra toan b man hinh, do vay cira s6 con lai s¢ bi
khudt. Dé hién lai ca hai cira sd ta lai bdm phim F5.

Khi d3 ¢6 cira sd Watch, va néu chay chuong trinh tirng budc, thi gia tri
cia cac bién trong cira s& Watch s& duoc hién ra va thay déi theo két qua
cua ting buge thyre hién.

Cic thao tac sau day dwge chon tir menu Break/watceh.

Néu mudn stra lai 1én mét bién nao do6 trong cua s6 Watch, hay thay
bién dé bang bién khac, trude hét ta chon cira s6 Watch bing cach bam F6
(néu hién thoi dang o cira s6 Edit), sau do chuyén hop sang vé dong chua
tén bién do. chon chirc ning "Edit watch”, hodc bim Enter, roi tién hanh sira
lai tén va bim Enter.

Con néu mudn xoa mdt bién nao d6 trong ctra sd Watch, ta ciing dua
hop sing toi dong chia tén bién do, rdi chon chire nang "Delete wateh”. Néu
muédn xo0d toan bd cdc bién, ta chon chirc ning "Remove all watch”. ma
khong cin quan tam con trd & dau.

§4. SU DUNG DIEM GAY

Nhu trén ta da biét, néu dung chiic ning chay timg bude bing cach
bam phim F7, thi tai m&i bude chuong trinh chi thue hién mot dong 1énh sau
dé 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 dung
chite ning chay timg bude bing cach bam phim F7 thi s& mat rat nhidu thoi
gian (dac biét 1a vai nhimg chirong trinh dai) vi phai di qua timg dong maot.
Dé khic phuc diéu do, chuong trinh g& rdi cho phép dat trudge nhimg diém
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pAy tal nhimg dong cAn quan tam. sau dé mdi lan bam Cul + F9 chuong
trinh s& thue hi¢n va dimg lai ¢ timg diém giy theo thir wr tir trén xudng
dudi cua cac diém gay da duoc dat.
4.1. Cach dat diém gay

Dua con tro 1di dong cdn dat. bam Ctrl-F§, hojc Alt-B dé vao menu
Break/watch sau d6 chon muc Toggle Breakpoint. Khi mét dong duoc dit
diém giy, thi dong d6 s& duge dai thanh mau do. kbhic véi mau cia dong
duge lam sang dé chuan bi thye hién khi ding chiic nang chay timg bude
I'7, hoac F8.

Mudn xod mét didm gy, ta dwa con 1ré téi dong cin xoa, sau do cling
thue hién nhur trén.,

Trong chuong trinh ¢6 thé dat nhiéu diém gay. Khi ¢6 nhi¢u diém giy,
chuong trinh thue hién dén diém gy ndo thi diém gay d6 s& duoc lam sang
gidng nhu dong duge 1am sang khi bdm F7. hojc I'8.

4.2. Diing mét diém gay

Khi chi cin ding mot diém gy, thi ta ¢6 thé khong cin dat theo cach
trén. ma dua ngay con tro i dong can quan tam, bAm phim I4, hodc chon
chire nang "Go to Cursor” trong menu Run.

§5. GO ROI HAM

Khi ¢6 nhidu ham duge dinh nghia trong chuong trinh v ham nay lai
poi ham khac. thi qud trinh g rdi s€ trd nén rit phire tap. Song chuony trinh
iy rbi di cung cip mét sb chire niing dé giam bat su phire tap do.

5.1. Lan tirng dong so véi bwéc qua

Trong khi thure hién tirg bude chuong trinh bing cach ding F7, hoic
I'8. Khi dong duge lam sang (dong dang chuan bi thye hién) ¢ chia 1o goi
ham: Néu mudn kiém ta thuc hién tung dong trong dinh nghia ham, thi ta
phai bim phim 7. Con néu mudn thuc hién ludn ca ham do (bude qua
ham), thi ta bam phim ['8.
5.2. Xem muc Call stack

Khi 1an theo vét qua nhidu cdp cta ham, ta ¢6 thé quén mat noi xuit
phat. Dé nhé lai ta bdm Ctrl-F3, hodic chon muc “Call stack” trong menu
Debug. Khi d6 man hinh s hién ra cura 8 nho "Call stack” chia danh sach
toan bo cac 10i poi ham hudng dén dong dang chuin bi thue hién.
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Chu y:

- Khi ta thue hién tiép qua trinh chay tirng bude chuong trinh, thi cira
s6 "Call stack" s& bi bién mat. Do vay ta khong thé quan sat duoc su
thém bdt cac ham mdi vao danh sach "Call stack” trong khi lin ting
burde chuong trinh.

- Dé chire nang Call stack 1am viée duge. thi muc Standard Stack Frame
phai dat la ON. Muc nay dat trong Code Generation cua muc Compiler
trong menu Option. Gia tr{f ON luén la mac dinh. nén néu khéng ¢é su swa
lai trude 4o, thi ta khong can phai lam gi ca.

5.3. Tim ham

Trong céc chuong trinh dai ¢6 dinh nghia ham, dé khoi méat thoi gian
khi mudn tim dén hiam ndo d6 trong chuong trinh. Ta chon chire nang Find
Function trong menu Debug. sau do pd vao tén ham tai cua s6 "Find
Function" r6i bam (khéong cin gd cac du md dong ngodc va tham sb cua
ham). Con tro khi d6 sé chuyén ngay vé dau noi dinh nghfa ham.

§6. DUNG CU*A SO EVALUATION
6.1. Thay déi gia tri mot bién

Trong qua trinh g& rdi ta ¢ thé lam thay déi gia tri cua cac bién cin
quan tam. D& lam didu do, chon muc Evaluation trong menu Debug, hodc
bim Ctr!-F4. Khi d6 trén man hinh s& hién ra cia s saw:

Lvaluate

— Result

New value

Vao tén bién tai 6 Evaluate (chi duoce nhip mot tén bién), roi bam J . Khi do
trong 6 Result s& hién ra gia tri hién tal cta bién dd, tiep theo dua con tro 101 O
New value dé vao gia tri maéi cho bién, roi bam .

LI
[o 2]
LJ



Dé ra khoi cura s6 trén, bim phim Esc, hoac ctr thye hién tiép cac chi
nang g& roi, thi cura sb trén s& {ur tit.
6.2. Tinh biéu thire

Ta ciing c¢6 thé nhap biéu thire vao 6 Evaluate rdi bdm phim . thi gid uj
cuia bicu thire s& dwoe hién ra trong 6 Result. Nhung khi dé khong duoc
vao gia tri mai cho biéu thie tai 6 New value, vi chuong trinh dich s& khong
hiéu duge su thay ddi nay.

C6 thé nhip vao tit ca cic loai bidu thirc trong 8 Evalvate. Trong bicu
thire ¢6 thé chira mot hay nhiéu bién va nhiéu loai toan tir. Song s& khdng xr
ly duoe néu trong biéu thic ¢é cac ham nhu sin(). sqrt(), hay bt ky tha gi
duoc tao bing #define hay typedef.
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pHU Luc 10

CAC MO HiNH BO NHO

§1. BAN DO BO NHO' CUA CHUWONG TRINH

B6 nhé chuong trinh gom 3 ving chinh la:

b ving mi (gdm cac chu 1énh va cde hing) do thanh ghi doan CS trd i,

+ ving dir liéu (2dm cde bidn tinh va bién toan bd) do thanh ghi doan
DS tro téi.

+ viing ngin xép (chira cic bién cuc bd) do thanh ghi doan SS 6 t6i.

Ngoai ra ¢6 thanh ghi doan EES (Extra Segment) duge ding dé truy nhap
tori dir liéu bén ngoai 3 vimg néi trén (vi du nhur viing nhé cdp phat dong).

Véi cac chuoeng trinh 1én mdi ving nim trong cac doan (634 KI3) khéc
nhau va cac con tro CS, DS, SS tro tdi cac doan Khdc nhau. Véi cae chuong
trinh nho, ¢6 thé dat ca 3 ving m3, dir liéu va ngin xép trong mot doan, khi
d6 ca 3 thanh ghi CS, DS, SS déu trd téi ciing mot dogn.

Trong C ¢6 6 mé hinh bd nhé, mdi mé hinh c6 mét gidi han ve do lon
cho mdi ving: ma. div lidu va ngan x&p. N6 ciing xic dinh cach tham chiéu
dén mdi vine.

Nhu vdy viée chon md hinh bd nhd phu thude vao kich thude chuong
trinh. Vi du di voi chuong trinh rdt nhé ¢ thé diing mé hinh tiny, chuong
trinh rat [n thi nén dang ma hinh huge.

§2. CON TRO GAN VA XA

Vi kién triic phan doan ctia né nén 8086 c6 hai kiéu dia chi bd nhé: gﬁn
(necar) va xa ({ar).

Thanh ghi CS 1udn luén trd tdt doan ma hién thoi. Mot thu tuc gin phii
nam trong doan ma hién thai. Chi thi goi thi tue gén chi doi hoi mot dia chi
16 bit nhur 1a déi s6 cia né. Vi du néu thanh ghi CS chira 2000 thi ma lénh
sau s¢ goi thu tuc ¢ 2000:0100

CALL NEAR 0100!1; Got thu tue ¢ CS:0100

Mot thu xa ¢6 thé duoe dat & bat ky dau trong bd nha. DE goi mot thu
tuc xa cin phai chi & ca dia chi doan va d§ 1¢ch. Vi du dé got mot tha e
tat 6000:0200 ta diing ma §énh
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CALL IFAR 6000H:0200H

Chi thi nay dbi thanh ghi CS t&i 6000 va thae hign thi tue. Khi ra khoi
tha tuc thi néi dung cua CS cin duge khoi phuc.

Trong C mdt con tro gf‘m (near) 161 ham chi ¢dn 2 byte dé chua dia
chi do léch ctia ham (ma né tro toi). Con ré xa (far) can 4 byte dé chua
dia chi doan va dd léch cua ham ma no tro 161, Nhu vay ¢é hai cach tham
chiéu 161 ving ma: tham chiéu gan dung con tré gin va tham chiéu xa
dang con tré xa.

Tuong ty ¢6 2 cach tham chiéu dén ving div lidu, chi ¢ khic [a vai o
cua CS duge thay bﬁng DS. Trong C mdt con tro div licu gan ¢6 kich c& 2
byte. mt con trd xa co kich ¢d 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 khong chi 3 near hay far thi tinh chit cta con trd (gin hay xa)
duge quy dinh b&i md hinh by nhé duoe chon.

Tém lai méd hinh bd nhé quy dinh 2 diém quan trong la:

DO 1dn cua cac vang ma, dit liéu, ngén Xép.
+ Kiéu con tro (gﬁn hay xa) mic dinh ung voi mdi vung. Neodi ra nd
con quy dinh dd lén cua viing nhé phin chia dong.

§3. CAC MO HINH BO NHO' C CHO 8086

3.1. Bac trng cha cac mo hinh dwoc tom lwoc trong bang sau:

Tiny |Small |Medium | Compact| Large | Huge

ving ma 64K 61K 1MB 64K 1Mi 1MB

Vung da 1iédu 64K | 64K | 64K 64K | 64K | 1MB
Viing ngin xé&p 64K | 64K | 64K 64K 61K | 64K
’hin chia déng 64K 64K 641K 1MB TMB T™MB
B& nhé phanmchia GAn | Gan Gin Xa Xa Xa
déng ngam dinh

T&G nhé phan Khéng Coé Co Ngam Ngdm | Ngdm
chia déng xa dinh dinh | dinh
Con tré ma Gan Gan Xa Gin Xa | Xa
Con Lré di liéu Gin GaAn Gain Xa Xa | Xa
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Chi y 1, Cac ¢i6i han khac:
M6 hinh Gidi han dac biét
Tiny M3 + Dt liéu + Ngin xép + Phan chia dong duoc két
hop lai phai nho hon 64K
Small Dir li¢u + Ngin xép + Phan chia déng duoc két hop
lai phai nho hon 64K
Chu y 2.
1 Trong md hinh small va medium. C chia b nhd phin chia dong thanh
2 phan: gin va xa. Cac con tro dir lidu ngam dinh 1a gan. Nhu vay mot 1énh
goi malloc sé tra lai mdt con ird gfm. Lénh got phién ban xa clia ham nay
(farmalloc) s& tra lai mdt con tro xa.

+ Trong cdc md hinh khac chi ¢é mot kiéu phin chia dong.

3.2. Cac chi tiét mé hinh bd nhé

+ Tiny. Tat ca dir liéu va ma duge gan trong mdt doan. Cae thanh ghi
doan CS, DS va SS déu tro téi cung mot doan. Diay Ia mo hinh
nho nhit co thé, Cac con tro gﬁn duoe sir dung cho moi thir.
Bing cach ding lya chon dong 1énh

tec -1t -mt 1én_tép_chuong_trinh_ngudn
¢6 thé tao nén mot tép chuong trinh COM.,
Day 12 md hinh ly tudong cho cac chuwong trinh tién ich thuodng .

+ Small. D liéu va ma & trong cic doan riéng biét. Ngan xép va b
nhé cap phat dong duge gop voi dir 1iéu, M6 hinh nay cho
64K véi ma va 64 K voi dir lidu cde kiéu (dir lidu, ngian xép
va cap phat dong).

Cdc con trd gfm duoc st dung thong sudt, tuy nhién néu can ¢6
thé diing bd nhé phan chia dong xa. Khi do can khai bao 15 con
tro far.

+ Medium, Md hinh nay duoc thiét ké cho chuong trinh véi nhiéu ma
va it dir licu. C6 mot pidi han 64K cua ma cho moi &p, tuy
nhién cac 1&p cé thé lién két dé tao thanh mdt chuong trinh ¢6
vang ma lon hon 64K.

Dt [i¢u, ngan xép va bo nhd cﬁp phat dong duoc két hop vo
nhau phai nho hon 64K.

+ Compact. Kich thuée ma phai nho hon 64K. Nhung dir liéu. ngiin
xép va b nha cdp phat dong déu co cac doan riéng cua ching,
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Trong md hinh nay con tro pan duoc ding cho ma vacon 6 xa
cho dit 11éu.

+ Large. M6 hinh nay tuong tu nhy mé hinh compact trir mét diéu 1a
kich thude ma c6 thé vuot qua 64K va con tro mé Ja con tro xa.
Hau hét cac chuong trinh 16n doi héi mé hinh nay.

+ Huge. Day 12 md hinh bo nhd 16n nhit ¢6 thé. Cac con trd xa duoc st
dung cho ma va dir li¢u. Tuy nhién van bi han ché 64K cho npan
xép.

Day 1a md hinh hitu ich cho cac chuong trinh st dung mét luong
lon ca mi va dir Lidu.
3.3. Trén lan 2 kiéu con trd gan va xa trong chwrong trinh
C6 thé dung ca hai loai con tro gén va xa trong mdt chuong triinh bing
cach thém vao tir khoa near va far. Khi d6 ta da b qua kiéu con tro ngam
dinh duge quy dinh bai m6 hinh bd nhd. N6i chung nén han ché dung trn
1an 2 kiéu con wé trong mot chuang trinh vi dé pay 151

§4. KIEM TRA KiCH THU'O'C CHUONG TRINH
Bay gidr ching ta da thiy cach sdp dit bo nhd cia mot chuong trinh.
Mot cau hoi dat ra 1a: Diéu chinh bd nhé chuong trinh nhu thé nio0? Kich
thude clha ving ma va vang dit lidu duoge quyét dinh bai churong trinh dich.
Kich thudc ngin xép ngam dinh la 4K va kich thude vung cip phat
ddng ngdm dinh cang 1én cang tét. C cung cdp hai bién _stklen va _heaplen
(khai bdo trong dos.h) ding dé xac dinh do 16n cua ngan xép va bd nha cip
phat dong.
Vi du dé ¢6 kich ¢ tdi thidu cho ngan xép va viing cap phat déng ta co
thé dung cac cau lénh:
binclude <dos.h>
unsigned stklen = 1024;
unsigned heaplen = 2;
D& ¢6 dd 16n tbi da cho hai ving trén ta ding cac cau 1énh:
#include <dos.h>
unsigned stklen = OxFFIE; /* 64K */

unsigned heaplen = 0; /* Cang l1én cang tét */
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TOM TAT CAC HAM CUA TURBO € THEO THU TU ABC

1.

] chmod <io.h> Chuong 10, S11 ~

2. close <io.h> Chuong 10, $11

3. _creat <io.h> Chuong 10, S11

4. open <io.h> Chuong 10, 511

5. abort <process-h> Phu luc 2, S10

6. abs <Stdlib'h> Phu luc 2, S6

/. acos <math.h> Phy lyc 2, %6

8. arc <graphics.h> Chuong 9, S5

9. asin <math.h> Phy luc 2, Se

10. atan <math.h> Phu luc 2, Se

11. atan2 <math.h> Phu lyc 2, S6

12, atof <ctype.h> Phu luc 2, 52

13. atoi <ctype.h> Phu lyc 2, S2

14. atol <ctype.h> Phu luyc 2, $2 ]
15. bar <graphics.h> Chuong 9, S5

16. bar3d <graphics.h> Chuong 9, §s

17. cabs <math.h> Phy lyc 2, S6 o
18. calloc <alloc.h> Phu luc 2, S8 ‘
19. ceil <math.h> Phy luc 2, S6

20. chdir <dir.h> Phy luc 2, 59

21. chmod <io.h> Chuong 10, S11 i
22. CirClg“ <graphics.h> Chuong 9, S5

23. cleardevive <graphics.h> Chuong 9, $7 A
24. clcarviewport <graphics.h> Chuong 9, $

25. close <io.h> Chuong 10, S11 i
26. clreol _<conio.h> Chuong 8, S5
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27. clrscr <conio.h> Chuong 1, S va
Chuong 8, Ss t

28.Acoreleft <alloc.h> Phu luc 2, Sg

29. cos <math.h> Phuy luc 2, Se

_30. cosh <math.h> Phu luc 2, S6

-31‘ cprint.f <conio.h> Chuong 8,“§4

52. creat <io.h> ChuonglQg, $10 ]
33. cscanf <conio.h> Chuong 8, Sj

-34. dclay <dos.h> Chuong 16,§1

35. delline <conio.h> Chuong 8, S5 L
36. disable <dos.h> Chuong 15,52

37:“drawpoly <graphics.h> Chuong 9, %%
' 38. ccvt _ <ctype.h> Phy luc 2, S2

39. cllipse <graphics.h> Chuong 9, S5

40. enable <dos.h> Chuong 15, S2

_4fl exit <process.h> Phy lyc 2, 510
ri}f exp _<math.h> Phu luc 2, %6

43. fabs <math.h> Phy luc 2, S6

44. fclosc <stdio.h> Chuang 10, S3
AY. fcloseall <stdio.h> Chuong 10, $3

16. fcvt <ctype.h> Phy luc 2, 52

47 . feot <stdio.h> ChuongA}O, S3 E
A8. ferror <stdio.h> Chuong 10,w§3

49, fflush <stdio.h> Chuong 4, %5 wva

Chuong 10, $3

50. fflushall <stdio.h> Chucng 10, S3

_5{. fgectec <stdio.h> Chuong 10, §4

52. fgets <stdio.h> Chuong 10, Sg

53. fillpopy <graphics.h> Chuong 9, 55 ~
54. findfirst T | <dir.h> Phu luc 2, S9

bé. findnext <dir.h> Phu luc 2, Sq
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56. floodfill <graphics.h> Chuong 9, 98
57. floor <math.h> Phy luc 2, S6
58. fmode <math.h> Phy lyc 2, 56
59. fopen <stdio.h> Chuong 10, S3
60. FP_OIF <dos.h> Chuong 13, §1 va
Chuong 14, $2
61. tP_SEG <dos.h> Chuong 13'.§1 va
Chuong 14, §2
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PHU LUC 12

MOT SO CHUONG TRINH DE QUY
VA QUY HOACH DONG

Trong phu luc nay sé trinh bay mot 5O chieong trinh minh hoa thudt
toan dé quy kiéu quay lui va thudt todn quy hoach dong cé tinh chdt kinh
dién. Chicon g trinh durge 16 chire thanh nhiéu ham.

Bai toan 1: Xép lich thi diu bong dd.

Mo ta cu thé bai toan nhu sau: Cé n doi bong (n chin). Yéu ciu dat ra
la: Hay xép lich thi dau vong tron mét luot cho n doi bong.

Cha y: Lich thi ddu phai duoc xép sao cho & mdi vong ¢ phai ¢ n/2
cap dau (va nhu vay s& co tong 1a n-1 vong déu).

Chang han, Néu nhap s6 doi bong n = 8, khi d6 ¢é 7 vong dau, cu thé
cac vong diu va cac doi bong duoc xép lich thi ddu khi chuong trinh chay
nhu trong hinh minh hoa sau:

dau va cac dau nhy sauz

€1,22€3,42¢5,63¢7,.8)
€1,3>€2,4>¢5,7¢6,82
€1,4>¢ 6.7
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/* BONGDA.C */
finclude <stdio.h>
#include <conio.h>
typedef struct
{
int d1, d2; /* dl, d2 - STT cua 2 doi bong tu 1 den n */
} CapbDau;
void tao ds cap dau(CapDau *c, int n)

/* Tao cac cap dau c[l], ..., c[n(n-1)}/2]1 */



398

{
int t,i,7J;
L-0;
for{i-=1;i<n;++i)
for (J=i+1;j<=n;++7j)
{
+4+1;
clt).dl=i;c[l].d2=];
}

int chap nhan(CapDau *c,int n, int *h, int k, int i)
/* Da xep cac cap dau: h[l], ..., h[k]
Kiem tra xem co the xcp them cap dau i hay khong */
{
int ¢ nhan, 3, v, U
c_nhan 1
for{j=1; j<=k; ++j)
if(i==h{jl)
{
¢ nhan=0; brecak;
}
i f(c_nhan)
{
v=k / (n/2}; t=v*{n/2)+1;

for{j=t; j<=k; ++3}
if( (clil.dl==c(h[j]).d1) || {c[i].-dl==c[h[]j]].d2} ]|
(cf{i]l.d2==c[h[j11.dl) | [({c[i].d2==c[h[]j]].d2))
{
c_nhan=0; break;
)
}

return c¢_nhan;

}
void in_kqg(CaphDau *c, int n, int *h)
{

int v, 3, t;

t=0;

for{v=1l; v<n; ?+v)



{
printf ("\n Vong %d: ",Vv);
for{j-1; j<= n/2; ++3)
{
+4+1;
print{{"{%d, gd)", c(h(t]l]l.dl, clhlt]l]l.d2};
}

int tim duoc pa=0;
void xep_ ticp(CapDau *c,int n, int *h, int k)
/* Da xep cac cap dau h[l]|, ..., hlk]

xep them cap h(k+1] */

int i;

if{Lim duoc 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); ++1i)

il{chap nhan(c,n,h, k, 1))

{
h{kt1l]=i;xep tiep{c,n,h, k+1);
}
}
*/
{
i=1;

while (!tim duoc pa && i<= (n*(n-1)/2))
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if (chap nhan(c,n,h,k,1i))
{
hlk+1]=i;xep tiep(c,n,h,k+1);
1

+¥1;
}
}
}
void main /()
{

CapDau c[100];

int h[100];

int n, k;

clrser();
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 thikc.

MG ta cu thé bai todn nhu sau: Lap chuong trinh cho phép nhdp vao mot
bicu thirc véi 4 phép toan + - * / va ca ddu ngodc don (sb ngodc don khong
han ché). Chuong trinh s& tinh ra gia tri cua biéu thirc.

Ghi ch: chuong trinh ¢6 thong bao 15i khi nhap ddu ngodc don khong
hop quy tic.

Chang han, néu biéu thirc nhap la: (1 +2) * 3 -4) /5 ; khi dé chuong
trinh chay nhu trong hinh minh hoa sau:

% C:\C\DEQUY-BT.EXE

Nhap bisu thuci ((1*2)*3—4)

Bieuw thuc vua nhap; ((1+2)*
Co gia tri = 1.008
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Néu nhap biéu thie: ((1 +2) * 3 — 4 /5 ; thi chuong trinh s& dua ra
thdng bao 15i la thiéu dau ngodc don. Cu thé chuong trinh s& chay nhu trong
hinh minh hoa sau:

Nhap hieu thuqé.g(if

Bieu thuc vua nha

/* 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>
finclude <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);

fleoat tinh gt_bicu_thuc(char *b)

{
float. v;
char *c;
c=strdup(b);
kt so be chuan hoal(c});
v gt bicu_thuc(c);
free(c);
rcturn v;
}
void kt so be chuan hoa{char *Db)
{

char *c, x;
int i, 7, n;

n=strlen(b);

i (n==0)
{
print{("\niiiecu thuc rong "); getch{); cxit(0);

}
¢ - malloc (ntl);
§<0;
for(i-0; i<n; ++i)

{

X=blil;
ifix ' 32)
{
clil=x; +1j:
if (' ((x>-'0" && x<='9"') |} x=="_"' ||
x " lx==")" o x=="+"|] x=='-"' ||
x=="*" || x=2"'/"))
{
printf (*\nKy tu la: %c", x); gctch(); exit(0);
}
}
}

cljl=0; strcpylb,c);

[ree () ;
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int vt_cuoi_so hang(char *b, int i) /* Cho bli}= chu so,

xac dinh vt cuoi 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;
1Lf{n<le6)

{

/* Kiem tra xem co chua phep toan */

deml=0;
for(i=0; i<n; ++1i)
if(b(i]=="+" || b[il=="-" || b[i]=="*"
Il bli]l=='/"}
{

++deml; bhreak;
}
/* Kiem cho so va dau cham */
1f (deml==0)
{
gt _ham=1;
dem2=0; loi_ kt=0;
for(i=0; i<n; ++1}
{
Lf(b(i]l=="."') ++dem2;
else if (! (bli]>="0" && bl[il<="9"))
{
loi kt=1;
}
}
if{dem2>1 || loi kt || n==dcm2)
{
printf ("\n Loi: So hang = %d", b);
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getch(); exit (0);

}
return gt ham;
}
fleat gt biecu thuc(char *b)
{
fleat 1| _value, r value, value;
int i,n,k,vt, code;
/* Bo dau ngoac hai dau, kiem tra khac rong */
n=strlen(b);
i=0;
while(b[il=="(")
{
if{vt_ngoac _dong tuong ung(b,i) != n-1-i)
break; ++1i;
}
b[n-i}l=0; b =b + i;
if(strlen{b)==0)
{
printf("\nTrong bicu thuc co toan hang rong");
getch(); exit(0);
}
if(kt so hang(b))
return atof (b);
clse
{
vi=vil phecp toan(b);
code = b[vt];

b[vt]=0;

1_value = gt _bieu_thuc{b) ;

k=vt+1;

r value = gt _bicu_thuc(bt+k) ;

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 toan{char *b)

{
int so pt, vt _pt[50); char ma pt{50]);
int i, vt tru=0;
xd_cac phep_toan(b, ¢s50_pt,ma pt,vt pt);
for(i=1l;i<=so pt;+tii)

{
if(ma pt[i]=='4"') return vt ptli];
else if(ma pt[i}=='-') vt tru-vt ptlil;
}
if(vtﬁtru)

return vt tru;
else

return vt _pt(1];

}
int vt ngoac dong tuong ung(char *b, int i)
/% blil =+

{
int so ngoac mo, n, k;
n=strlen{(b);
so_ngoac_mo=1;

for{k=i+1; k<n; ++k)

{
if (b(k]l=="(") so ngoac_mottl ;
clse 1if{b{k]==')"'} so ngoac mo—— ;
if (so_ngoac_mo==0) break;

1

if (so_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 b="xX%*xx— {xx/ (XX4+XX)+xx~XX) ¥Xx1 XX~ (XxX*xX)" */
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)}
{
1M (b[i1>="0" && D[i]<="9"' || b[il=="." (| blil=="("))
{
printf{"\n Ky tu sai: %c phai la chu so,
dau cham, hoac (", b(i}):
getch{); exit(0);
}
if(b[i]=="(")
k=vt ngoac dong tuong ung(b,i)+1;
elsc
k=vt_cuoi so_hang(b,i) + 1; /* b[k] chua ma
phep toan hoac k=n (ket thuc) */
if(b[k]=-0) break;
if (! ({b[k]=="+"' [] b[k]=="'~=" }| b[kl=='*' [| b(k]l=="/"))
{
printf(*\nThieu dau phep tcan "};
getch(): exit(0);
)
++so pt; ma pt[so pt]l= blk]; vt_pt[so pt]}=k;
i = kt+1l; /* b{i] la dau mot so hang */
if(b[i]==0)
{
printf{”\nThua phep toan: %c", bli-1});
getch () ;exit {0);

i
*s pt = so pt;
}
void main ()
{
/* char *b="2.5+1.5*(4.5+3.5/(14-15))-{0.5*4-3.5)"; */
char b{(2001;
clrscr();

printf {"\nNhap bieu thuc: ™); gets(b);



//strcepy(b, " ((2.5-(({ 3/ 210.5)})*214.2)}"™);
//strepy (b, " {(({3/2+0.5)*2+44.2%(1)))");
printf(”\nBieu thuc vua nhap: %s", b);
printf ("\nCo gia tri -+ $0.2f",
tinh gt bieu thuc(b));
getch();

}

Bai todn 3: Thap Ha Npi.

Ban doc ¢ thé xem lai Vi du 2. muc §9.3. Chuong 6. Vi du nay cho
quy trinh chuyén thap duéi dang mot van ban hudng dan. Chuong trinh
duéi day s& mod phong bang hinh anh qua trinh chuyén thip. Ta s¢ nhin thiy
cac tang duoc di chuyén nhu thé ndo va téng s& 1a bao nhicu lan di chuyén.
Cac tf‘mg duoc thé hién theo cic mau khae 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"
kinclude "stdlib.h"
#define di_chuyen(x, y, k) tao khoil(x,y,k}; delay(t);
xoa_khoi (X, y, k)
int t; /* Toc do di chuyen */
int af{l1=(0,3,5,7,9,11,13,15,17,19,21,23,25};
/*Do dai khéi */
int. mau[]={0,1,2,3,4,5,6,7,9,10,11,12,13};
/*Mau cua khoi */
int mau _nen=0;
void tao khoi (int x,int y,int k}; void xoa 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 x1,int yl,int x2,int y2,int x3,
inL y3,int. m);

void tao khoi(int x,int y,int k)

107



408

int h=alkl/2;
window (x-h,y, xth, y):
textbackground (mau k1) ;

textcotor(mau{k]);clrscr();
void xoa khoi{int x, int y, int k)

int h=alk]l/2;
window(x—h,y,xth,y);

t.extbackground(mau nen); clrser();
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 chuyen khoi(int x1,int yl,int x2,int y2,int k)
{
/* Dua vac bien static de xac dinh so lan chuyen khoi*/
static sl chuyen=0; /* Lenh nay chi thuc
hien mot lan khi dich */
int x,y;
sl _chuyeniy ;window(1,1,24,1);
textbackground (BLUK) ;clrser () ;
textcolor (WHITE) ;cprintf ("Lan di chuyen thu: "),
textcolor {YELLOWIBLINK) ;cprintf ("%4d",sl1 chuyen);
for{y=yl;y>=4;--y) { di chuyen(xl,y,k);}
it {x1<x2)
{for{x-x1;x<=x2;1+x) { di chuyen{x,4,k};}
else
Lor (x=x1;x>=%x2;——-X) { di chuyen(x,4,k);}
for (y=4;y<=y2;++y) { di chuyen(x2,y.,k);}
tao khoi (x2,y2,k);
}
void chuyen thap{inl x1,int yl,int x2,int y2,
int, x3, int y3,int m)
{

if (m<l) return;



else if (m==1)
chuyen khoi (x1,vyl,x2,y2,1};
else
{
chuyen thap{xl,yl-1,x3,y3,x2,y2,m-1);
chuyen khoi (x1,yl,x2,y2,m};
chuyen thap(x3,y3,x2,y2-1,x1,yl,m-1);

}
/* Ham main */
main(}

{
int m;
int x1,yl,x2,y2,x3,y3;
x1-13;
x2=40;
x3-6'1;
yl=y2=y3=24;
textmode (C80) ;
clrscr{);
printf(”"\n So tang cua Thap m {({1<m<13): ");
scanf ("%d", sm);
1if(m<2jim>12) exit(1l);

printf ("\n Toc do di chuyen t {0<1<1000): ");

scanf ("$d", &t);
textbackground(mau nen})}; clrscr();
dung thap(x1l,yl,m); getch();
chuyen thap(x1,yl,x2,y2,x3,y3,m); gctch(};
window(1,1,80,25);
textbackground(mau nen};
textcolor{WHITE); clrscrl();
system("cls™);

}

Bai toin 4: Ndi cdc diém trén truc Ox.

Mo ta cu thé bai toan nhur sau; Noi cac diém trén truc Ox véi yéu cau
ndi mdi didm vai it nhat mot diém ké né sao cho t6ng dd dai cac doan duoe
ni 1a nho nhét.

Ghi chii: Chicong trinh can 1ép DAY _DIEM.TXT
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Chang han, tén truc Ox c¢o cic diém nhu noi dung tép
DAY DIEM.TXT ner sau:

So diemz 8 !
Tga do day diem. 1 2 3 168 12 33 40

=32-33 =25 o3

Bai todn 5: Tim diy con chung lon nhit ciia hai day ky tu.
Mo ta cu thé bai toan: Cho hai chudi. Hay tim chudi con ching lén nhét
cua hai chudi dé.
Ghi chii: Chieong trinh cdn tép 2 CHUOLTXT
Mot sb dinh nghia:
Mot chudi B duoc goi 1a chudi con ctia chudi A néu khi ta bo bét cac ky
tu trong A sé€ nhan dugc B. Vi du:
= “abexghiyz”, thi cac chudi B sau 1a chudi con clia no:
= *“acxghiyz”, tada bo di 'b’.
B="xyz”.tadabodi - a’, ‘b’ ¢’, ‘g’ ‘h’, "1".
B =" ", ta dad bo di tit ca cac ky tu trong A. B la chudi con rong.

Chuong trinh sau dugc chay minh hoa véi hai ddy con trong tép
2 CHUOLTXT nhu sau:

Flle Edit Format \rle:w Help

abcatxabcxt
bcaxarzabce
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Khi do, chuong trinh sé chay nhu trong hinh minh hoa sau:

Ui C:ACVQHDONG 2. EXE

Day 1:" abcatxabext

Day 2: bcaxatzabc

Chueoi con chung lon nhﬁ

/* QHDONG2.C

include <stdio.h>
finclude <conio.h>
ffinclude <stdlib.h>
linclude <string.h>
Lypedef int MT[100][100];
typedef char MT2[100][100];

void doc_dl(char *ttep, char *a, char *b, int *m,

void khoi tao(MT ¢, int m, int n);

void truy hoi(char *a, char *b,MT c, MT d, MI2 e,

int m, int n);

void in day con chung max(MT c, MT d, MI2 e,

void doc_dl (char *ttep, char *a,
{
FILE *fp;

char sa[100], sb[100]; int nn,mm,i;

fp=fopen (ttep, "rt");
i f (fp==NULL)
{

printf ("\nTep %s khong ton tai",

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)
alil] = sal[i-1];
for(i=1; i<=nn; ++1i)
b[i] = sb[i-1];
fclose(fp);

char *b,

Ltep);

int *m,

int *n);

int m,int n);

getch();

int *n)
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void khoi tao{MT c, int m, int n)
{
int i, 7j;
for{i=0; i<=m; ++i)
cl[i] [0)=0;
for (1=0; j<=n; ++7j)
clC}[j1=0;
}
void truy hoi(char *a, char *b,MT c, MT d, MT2 e,
int m, int n)
{
int 1,73;
for(i=1; i<=m; +ti)

for(j=1l; j<=n; t4j)

{
if(afil==blj])
{
c[i1(]j] = cli-11[3-1] + 1:
dlil[jl = 3;
e[il[3} = alil;
}
else
{
e[i} [§] = *\O';
if{clil [j-11> cli-T1[i])
{
cli) []] = elil{j-11; d[i) (51=1;
}
else
{
clil (j] = eli-11131; dliV[3]=2;
)
}
)

}

void in_day_con_chung max (MT c, MT d, MT2 e, int m,int n)
{

char s}1001; int k,i,3, dij;

k=c[m] [n]; /* Do dai day con chung max */



puts ("\n chuoi con chung max rong”};
else

{
i-m, j=n;
while (k)
{
int u,v;
u=d[i] [§1/2; v=d[i][]]1%2;
i£(d[i1][F1==3)
{
slkl=e(1){31; --k;

printf ("\n\nChuoi con chung lon nhat: ");
for(i=1;i<=c[m] [n];++i) printf{"%c™, s(i]l);
)

}

void main ()

{

MT c, d;

MT2 e;

char a(100], b[100];

int m, n;

int i;

clrscr();

doc_dl1("2_chuoi.txt”, a, b, &m, &n) ;

—~m; --n;

printf{"\nDay 1: ");

for{i=1;i<=m; ¢t+ti) printf ("%$c”,a(i]);

printf("\n\nDay 2: ");

for{i=1;i<=n;+41i) printf("%c",b[i])

khoi tao{c, m, n);

truy hoi(a, b, c, d, e, m, n);

in day con chung maxl|c, d, e, m, n};

gcteh () ;



Bai toan 6: Tim dieong di don diéu ting trén ma tran.

M6 ta cu thé bai toan: Cho mot ma tran. Hay tim dudng di don dicu
tang tir dim gde dudi trai dén diém goc trén phai eva ma trin. Trong wrudng
hop chuong trinh ¢é ton tai duomg di thi duong di s€ duge chi ra theo toa dd
(hang. ¢dt) cua ma tran.

/* DUONG DI.C

Tim duong di don dicu tang tren ma tran
Diem dau: Goc duoi-trail

Diem cuoi: Goc tren—-phai

*/

linclude <stdio.h>
#include <conio.h>
finclude <stdlib.h>
int a[20)[20],m,n,h[20],c{20],hm|[20],cm[20], km;
void in_ duong di(int k)
{
int i;
printf (*\nDuong di: (%d, %d)", hm[1], cm(1]);
for{i=2; i<=k; ++1i)
printf{"->(%d, %d)", hm[i], cm[i]);
}
int chap nhan(int k,int u,int v)
{
int i;
for(i=1;i<=k;++1)
if(u==nlil&&v==clil)
return O;
if (1<=u && u<=m §&& 1<=v §&&
v<=n && alul][v]>-alh[k]](clkll)
return 1;
else
relurn 0;
}
void di_tiep{int k)
{
int i;
if{hlk]==1 && c[k]=-n)}
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if (k<km)
{
km=k ;
for(i=1; i<=k;++i)
{
hm[il=h[i]l;cm[i]=c(1i];
}

}
else
{
if (chap nhan(k,h[k]-1,c(k]))
{
hlk+11=h[k]=-1; c[k+1])-clk];
di tiep(k+l);
}
if (chap nhan{k,h(k],clk] +1))
{
h[k+11=h[kl; cl[kil]=c|k]+1;
di tiep(k+1);
}
if (chap nhan(k,h[k]11,c[k])}))
{
h[k+1]=h[k1t1l; c[ktl]=c[k];
di tiep{k+1);
}
if (chap nhan(k,h[k],clk]~1})
{
h[k+1]=h[k]; clkil]=clk]-1;
di_ tiep(k+1);
}

}
int doc tep(char *ten_tep)
{
FILE *fp;
int i, 35

fp=fopen(ten tep,"rt");
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if (fp==NULI)
{
print.f {"\nTlep %s khong ton tai™, ten Lep);
return 0;
}
fscanf (fp, "%d3%d", &m, &n) ;
for{(i=1; i<=m;++1)
for (j=1;j<=n;4+])
{ .
fscanf (fp, "%ad",salil[j]);
}
return 1;
}
void in_mi{)
{
int i,3;
for(i=l;i<=m;4+i)
{
printf ("\n"});
for{j=1;j<=n; ++]j)
printf (™*%3d”,ali]{j]);
}
printf£{"\n");
}
void main{}

{

clrscr();

if{doc_tep("ma_tran.txt")==0)
{
printf ("\n'lep khong ton tai")};
getch();
exit (0);
}
in mt{);
printf{”\nBam Enter de tiep tuec.");
getch();
km=m*n;

hlll=m;cl1l1=1;
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di tiep(1);
if {km= m*n)
printf{”"\n\nkKhong ton tai duong di tanyg");
clse
{
print.f {("\n\nbDucng di ngan nhat co do dai \
%d nhu sau:", km);
in_duonqg_di (km);
}
gelteh () 7
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