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LOINOIPAU

R TSR :"l".1 NN
Cudn mch nay la su nep not cuon "Ngon ngu' C - Ly thuyet va thuc
hanh véi 80 chuong trinh mdu trong KHKT va Qudn Iy kmh té " rcua-

tdc gia. AR

- b -I

No: dung cudn sdch géom haz phcﬁn Co' SO va nang cao
. 4 v i

Phan co so (10 chuo*ng dau) dwa tren nén ciia mon Iruqc nhung
thém vao kha nhiéu tw liéu méi cho ddy di nhi trong cdc chuong, muc:,
Ham dé quy, con mo ham cau tric, danh sdch mac nos ky thugt do hoa
va to chzfc fep | )

1 .:n

Phan nang cao (cdc chicong con lai va mof vai vdn dé kho 0. cuoa
chwong 6, 7, 9, 10) la cac e liéu hoan toan mdi chua c6 & cuébn Sdch
trudc. Ban dac c6 thé tim thdy & ddy nhiéu vén dé b6 ich va Iy thii nhu'
Ky thudt tao dnh chuyén ddng, in dnh tit man hinh dé hoa, choi ﬂhat:'
trén mdy, kién triic bo nho 8086 va cdch truy cdp truc tiép vao bé nhd,
sit dung cdc chitc ndng sdu ciia DOS va BIOS, diéu khién chuét, cdch
Idp ham xit 1y ngdt va chicong trinh thiedng trit, thay doi chitc ndng.cac.
phim, ldp trinh theo thoi gian thuc va ldp trinh hu’o‘ng sy kién, ﬂuqt ké
tro choi duoi bdt, 16 chiic chuong trinh trén nhiéu tép, tao chm:mg Ir:ng
COM, ket hop giita C va Assembler, xdy dung menu mot mu’c menu
mitc trén moi trieong van bdn va dé hoa, cdch ldp cdc ham K4 Sé dm
(tham s0 hmh thitc) khdng cé dinh.

Trong sach dica vao hon 200 ham ckuan chon lac clia Tur ba C du \de
ban doc tra citu va sir dung.

Cédc vin dé Iy thuyét d.r,t‘ac mmh hoa trén nhiéu chucmg trmh chan Ioc
dd thit nghmm trén may.

Sach gom 18 chitong va 13 phu luc:

Chuong 1 ngoai viéc gioi thiéu cdc khat niém co bfm con dzra ra mot 5O
chitong trinh C don gian va cach thutc hién chung trén mdy de gmp ngwm
doc mait chong 1iép cdn véi mady. '

: ! '

“Trong Idn tdi bdn nay ¢é bo sung thém phu luc 13 trinh bay. ky thudt bdt
phim tong qudt va mor s6 ham tién ich nhie: cdc ham tao menu, ham vé da thi
cho ham mot bién thuc.



" . Z . A7 ~ oA , e = A ” ., . O L
C }W&WLM&LMh biéu dién cdc gid tri dit iéu

va cdch 10 chire (L triv) dit l:eu trong bxen va mang

Chuong 3 trinh bay vé cdc cdch it Iy dtf l.r.eu don gidn nho cdc phép
toan, b;eu thitc va cdu lénh gan

Chrmng 4 7] mk bay cdc ham vdo ra duf l:eu t en ban ph:m mam hmh .
va may in. - L

Chuong 5 trinh bay vé mot lop todn tir rdt quan trong dung dé’ thé?
hién cdc thudt toan, 15 la toan tir nhdy goto, todn ti ré nhankh if, todn
tir lwa chon switch va cdc todn 1 tao lap chu Irmh (vcmg !ap) for

while, 40 - while. | | R WY

1 '| bl

Chuong 6 trinh bay cdch 16 chitc chitong’ trink thanh cdc ham cac quy
" tde xdy ding va su dung ham. Cdc vdn dé hay vd kho 74 day la con Iro con

tro ham va ky thugt dé quy. i

C h:rong 7 trinh bay vé mar kzeu du‘ lidu quan trong la cdu truc C ung se
noi vé cdc ham lrén cdu tric, cau 1ric e tr o va danh sdch hen ket |

(T I B

C}urang 8 trinh bay vé viéc qudn Iy man hinh véin ban va cach xdy-dung
clia s6. Mot vi du hay ¢ ddy la chitong trinh mo phong quy trinh chuyemthapr- |
rén man hinh mdu. | . . S R T

Chzfo‘ng 9 trinh bay cdc ham dob hoa dé vé cdc kinh cor ban va &y
thudt tao dnh chuyén dong. J déy cé nhiéu vi du hay nhi chxrdn*g trinh
vé tdu vii tru chuyén déng, chwong mnh mo phang déng hé‘ chrﬂy theo

thot gian thire, .

Chuwong 10 1r inh bay cdc thao tdc trén iép nhu’ tao mat Iep mm glu du'
liéu tiv bo nhé lén 1ép, doc dit liéu tiv 1ép vao bo nhd,... A

Chuwong 11 tr mh bay vé cdch luu trur du heu va ro chm? bo nhd ciia
chicong trinh. ¥ e

Chitong 12 trinh bdy cdc chi thi tzen Xt I J giup viée bién s Soan bxen d;ch
chitong trinh hiéu qua hon. Coba

Chuong 13 trinh bay cdch sit dung ngat mém ciia DOS va BIOS de qu.:m
Iy tr .',rc tiép cde thiét bi nhur & dia, man hinh, ban phrm vd chuat | AR

Chiong 14 trinh bay vé kién tric b nhé cia 8086 dm chz phan

doan, dia chi thic va cdch truy nhap tryc tiép vdao bo nho. O day ciing
cé mot s6 vi du hay nhie cac ham dita Ihong tin truc.tiép vao bg nho

man hinh.

i



Chuong 15 trinh.bdy quy tdc viét cdc ham xit Iy ngdt citng va cde

!a‘p rinh thitong iri. Pdy la mor trong npitng-vdin.dé khé nhung dioe
dsen dat mot cach gidn di, dé hiéu va ditge minh hog bang nh:eu vi duy
thit vi, whir éde cliviong trinh rku’crng trit. thong bdo thoi gian, cdc

chuong trinh thiong tri qudn 1y.ban phim ( thay ddi-chite nédng 'mot s¢&
phim, -lam vé hiéu hod mot s& heddc toan: bé ban phzm tao cdac autorex.z‘

dé lam tdng téc dé soan thdo van bdn).. '

. Chiuong 16 sé minh hog quy tdc tao am thanh, ém nhac trén nhzeu
vi du, trong dé co clumng rinh chm ban nhac Lambada quen thuéc -

C‘lufo’ng ] 7 dira ra cdc kha; niém. mm me vé Iap n inkh theo rhm g:an
thite, 1dp trink hiong su kién va ky t!mar tro choi. Mgt vi du Iy thu d
day la tro choi ban mét tau la liwon trén bdu troi. Qua chtfdng nay,
nguol doc.cé-thé hiéu dicoc cdch sir dung chuot, céch thzer ke va xdy
ditng cac tro chot duoz bat trén man hinh dé hoa | SR |

Clm’c:rng 18 nmh bay cdch sir dung cdc ham Viét bang A:s.se'mbler
trong C. S

Phy luc I trinh bay quy tdc xudng dong va siz dung cdc ki tie trong
khi viét chuwong trinh. "

Phu luc 2 ¢6 thé diongdé tra citu cdc ham chudn thicong diing cua C

Phy luc 3 trinh bay cdc bdng md ASCII va mé quét.

Phu luc 4 hitong dan cdch cai ddt Turbo C vao dia ciing.

Phu luc 5 gidi thiéu chung vé méi trieong két hop cita C

Phu luc 6 trinh bay vé cdch sit dung hé soan thdo C ding dé bién
soan chitong trinh goc.

Phu luc 7 trinh bay cdc diing menu Project dé dich chifong trinh
viét trén nhiéu tép.

Phy luc 8 hudng dan cdch ding trinh bién dich TCC dé dich (tir
mot trivong DOS) cdc chirong trinh lon viét trén nhiéu tép. Phuong
phap nay cho phép bién dich cdc chiong trinh rdt 16n viét trén vai

ngan dong Iénh.

Phu luc 9 hiedng dan phuong phdp g6 réi va chay chiong trink
tieng bide dé do im 16i chirong trink.

Phu luc 10 trinh bay 6 mo hinh bo nho ciia C. Ciing sé noi cdch
tao 1ep clurong trinh dudi COM bdng cdch dich theo mé hinh Tiny



trong ché do dong lénh TCC (xem phu luc 8). Cung cdn néi thém, kh:

b:en dich thuong nhdn duﬂc cac. tep ch:mng trinh duéi EXE.
Phu luc ] 1 Irmh bay tom tdit cac ham cua Turbo C theo thit tu’ABC

Phu luc 12 trinh bay cach xay dung ccic ham vai sé doi bat dinh,
nhz{ cdc thut tuc writeln, readln ciia Pascal va cdc ham printf, scanf cia
C. Céng cu chu yéu duoc diung la con tro va danh.sdch.

Phu luc 13 trinh bdy cdch bdt mot phim hodc mét 16 hop phim bdt
ky (nhu 10 hop 2 phim Ctrl End, 16 hop 3 phim Ctrl Alt Del) va trink
bdy mot s6 ham tién ich thuong ding khi cai ddt chuong trinh nhu cac
ham tao menu trong ché do vdn bdn va do hoa ham vé > do thi cha ham

co mot b:en SO thzrc

Khi wet chung té: da co gang de gido trinh duoc haan chinh, song
chac chdn khong trdanh khdi thiéu sét, vi v@y rdt mong nhdn duoc sw
gop y cua doc gid dé g:ao rrmh ngay mét hoan thién hon.

Ha Noi 10 - 2005
Tadc gia



CHUUNG 1

CAC KHAI NIEM co BAN

Trong chuong nay s€ gidi thiéu nhiing thang phin co ban cha ngén ngit
lap trinh C (cling nhu cua bat ky ngon ngir 1ap trinh nao khac) do la: tap ky
tur, tir khéa vA tén. Dé ¢6 thé lap duoc mot chuong trinh day du, chung toL
ciing s& trinh bdy déi diéu vé cau lénh gin, cdc cau 1énh vao ra, toan tu
#include va nhiing qui tac cdn lwu ¥ khi viét chlrong trmh Ng0a1 ra dé giip
ban doc mau chéng ti€p can véi mdy, ching téi s& gii thiéu vai chuong
trinh don gian nhung hoan chinh va cdch van hanh chiing trén may dé nhan
dugc két qua cudi cung. T4t ca nhitng diéu ndi trén 13'bd ich va ddng ghi nhé
vi chiing s€ dugc thudng xuyén sit dung sau nay. Poc xong Chuong 1 ban c¢é
thé 1ap duoc mot sd chuong trinh don gian va biét ciach thuc hlen chuong

trinh trén may.

§1. TAP KY TU DUNG TRONG NGON NGU C

Moi ngon ngit 1ap trinh déu duge xay dung tir mot bo ky tu ndo d6. Cdc
ky tu dugc nh6m lai theo nhiéu ciach khac nhau dé 14ap 1én cic tir (xem phu
luc 1). Dén lugt minh, céc tir lai duoc lién két theo mét qui tic ndo d6-dé tao ,
thanh cadc cau lénh. Mot chuong trinh bao gom nhleu cau lénh va dién dat
mot thuat toan dée glal mﬁt bal toan nao do Ngon ngif C dugc xay du.'ng trén

bd ky tu sau:

26 chitcaihoa: ABC...Z

26 chit cdi thudng: abc ...z

10chits6:012...9

Céc ky hiéu todn hoc nhw: + - * /= () S |

Ky tu gach ndi: _ (chii y phan biét v4i dau-). -

Cac ky hiéu dac biét khdcnhw: . ;i [ {} 7"\& 1 % #§ .. -

Dau céach (space) thuc su [a mot khoang trong dung dé tach cac tu. Vidu'

HA NOI gém 6 ky tu, con HANOI gém 5 ky tur.

Chua y: Khi vi€t chuong trinh ta khong dugc sir dung: bﬁt ky ky hiéu nao -
khac ngoai tap cac ky tu nét trén. : - .
Chang han khi gidi phuong trinh bac hai:
ax’+bx +c=0



—~ - o -~
* "

A=b’-4ac S
Ky tu ) khong cho phép dung ’trbf{g' 'ﬁééh Ingi’r C, vi viy ta phai dung mot
cach ky hiéu khéc nhu; d hay dclta g g A

%oy

§2 TUKHOA S o ,_i_iliu-"
L !'14!I+ A !

" Tir khéa 1A nhu’ng tr cé mﬁt y nghla hoan tﬂﬁﬂ xac dmh Chimg thm:m%
duge sir dung dé khai bdo céc kiéu dif liéu, dé wé’t cac toan tu: Va cic cﬁu
lénh Sau dﬁy la cdc khoa tu cua TURBO C

T R Y e (RTINS BT A '{"-‘
~asm . __._break . -case.. ., ,cdeely ... e
char - const . -, continue . -default . . | ]
. do. - .double . .else - - enum . oot
extern - far. float .. for ... o . 2
goto © _huge af b S
Interrupt long near pascal SR
register return short signed
sizeof static ~ struct switch
typedef union unsigned © void” -

T

volatile - while . L

Y ngh’ia va cdch sir dung caa chung SE ducrc lfm huot gléﬂ th:éu ] cac muc
saul. Uday ta chi cin nhé hai diéu: ' | LR E U

- Khong duoc dung tir khoa dé dit tén cho cac hang, blén mang, ham
- Tir khéa phai duo'c: viét biang chit thuctng Chang han khﬁng dlrcc \uet
INT ma phai viét int.

. __f

§3. TEN
Tén 1a mot khii niém rit quan trong, né dung dé xic dinh CAC d(fifuqng
khdc nhau trong mot chuong trinh. Ching ta cé tén hang, tén bién, t€n mang,
tén ham, tén con trod, tén tép, tén cau tric ,tén nhan,... Tén dugc dat thed quy
tic sau: . s
Ten 13 mot day cic ky tu: chit, s6 va ddu gach néi. Ky tu ddu cia tén phai
[4 chif hoac dau gach n6i. Tén can khong duge trung val tu khéa: (xem: §2)

Po dai cuc dai cta tén mac dinh 13 32, nhung cé thé dat Yai mot gi4 tri tir 1"
dén 32 trong chiic ndng Option - Compiler - Source - Identifier length trong

moi trudng phat trién két hop ciia C (phu luc 5).
8



Cdc vi du diing vé tén:

a_l BETA x1 delta 7 X1

Cic vi du sai vé tén: - R
3XYZ_7 (Ky tu ddu trén 13 56) S

- #3.(stdung ky tu#) S

f(x) (st dung céc dau‘ngoac tron)

. case (trung voi t khoa )

" be'ta (sir dung khoang tréng)

X-1 (stir dung dau gach ngang)

"Chii ¥: Trong cdc tén, chit hoa vi chu‘ thlrcrng du'Uc xcm la khac nhau,;

nhu vdy tén AB khac tén ab. Trong C thudng ding chit hoa dé dat tén cho
céc hang v dung chit thudng dé dit tén cho hdu hét cic doi tugng khéc nhu
bi€n, mang, ham, cfu tric. Tuy nhién day khong phai 1a‘diéu bat buc‘}c

§4. VIDU VE CHUONG TRINH C

Du6i day 1a céc vi du nham mmh hoa ciu truc cua mot chlro‘ng trinh C.
Doc gia dé dang hiéu dugc méi cau lénh qua cac glal th1ch v1ét glua cac diu

[* %
Vidu 1. Viét chuong trinh cho hlén 1én man hinh ha1 dong chu
TURBO C HAN HANH
LAM QUEN VOI BAN o
Dudi day 1a hai chuong trinh ciing thuc hién yéu cau dé ra.
/* Chuong trinh in 2 dong chit. Ban 1 */
#include "stdio.h" /* st dung thu vién vao ra chuin */
#include "conio.h" |
vold main () /* ham chinh */ . -
{ S "
/* Xuéng dong (\n) va in: TURBO C HAN HANH */
printf(""\mTURBO C HAN HANH");
/* Xudng dong va in: LAM QUEN VOI - BAN */
printf(""\mLAM QUEN VOI BAN");
getch(); /* Tam dimg may dé xem két qua */
| |
/* Chuong trinh in 2 dong chit. Ban 2 */
#include "stdio.h" /* str dung thu vién vao ra chuan */
#include "conio.h"



vold main () /* ham chinh */ SRS ERCRY P LR PR

[ 3. DR I z_‘_u
/* Xudng dong, in: TURBO C HAN HANH; .. - .. i)
lai xu6ng dong roi in: LAM QUEN. VOI BAN*/ % =
printf("WTURBO C HAN HANH\LAM QUEN VOI BAN "),
getch(); /* Tam dimg mdy d€ xem kétqua */,, . ;, . -
} i PR
Nhan xét: Moi céu Iénh printf trong ban l 1n, d}rﬁc m@t dong Cﬁu 1€nh
printf trong ban 2 in duoc hai dong. O R VT TR B
Vi du 2. Chuong trinh dudi dﬁy tmh c:hu w va dlcn tlch hlﬂh tmn thﬁO gla
tr1 ban kinh r nhap tir ban phlm e

) . L] r
: : W ll L
'
O LI : i 1o

#mc ude "stdio. h" L '. S L =  LA
#Iﬂc ude c0n10h” o S T L ETT RN NP TOY
#include "math.h” /*S&t dung thém thu‘ v:en cidc ham toan hoc*/

vold main()
float r, cv,dt; /* Khat bao 3 bién thu'c */ |

/* Dua ra man hinh thong bao vé yeu cau phﬁp sé lléu */3:
printf{’ \nBan kinh r= "%

/* Nhap moét gid tri thuc dwa vao biénr*/ .. . - ., ..
scanf(" %ft",&r); o iy

/* Tinh chu vi va dién tich hlnh tron: o 0 g,
Duing hang M_PI (PI).da dinh nghia trong math. h o
cv=2*M_PI*r; dt = M_PIf*’r*r; .. AR PR I TR
/* In két qua */ ot e

printf("™\nChu vi= %10.2f\nDien tich= %10 2f" 'CV;dt)
getch(); /* Tam diung may dé xem keét qua */

F

§5. MOT SO QUI TAC CAN NHG KHI VIE‘T
CHUONG TRINH BN

Bay gio ching ta vira giai thich déi dleu vé vi du trén,vua rut ra mot sO
chad y khi viét chuong trinh. o

Quy tac ddu tién can nhé 1a: mbi cau lénh c6 thé viét trén mot hay nhiéu
dong nhung phai dugc két thic bang ddu ; | L

10



Nhin vao vi du 2 cua §4 ta thay:

+ Cau Iénh printf duogc viét trén 2 dong.
+ Hai ciu 1énh gan d¢ tinh cv va dt dugc viét trén mot dong.
Mgt di€m cén luvu § & day 1a cach viét mot-hing xau ky tu (ddy ky e dat

trong hai dau nhay kép) trén nhiéu dong. Pé bido cho TURBO C:biét mot
chudi ky tu vin con ti€p tuc & dong dudi,ta dat thém dau / trudc khl xuéng

dong Vidu: P L T
printf(’ '\nTURBO C HAN HANH/ BRI
\nLAM QUEN VOI BAN"); oo _

Nhifng di€u néi trén ndm trong moét'nguyén ly:téng quat hon s& trinh bay
trong phu luc 1:.Quy tac stir dung:dau cdch gilta cdc tir va quy tac xuéng-’

dong khi vié€t chuong trinh. . e .

Quy tac thit hai 13 quy tic viét céc 1di gidi thich. Céc 1oi glal thich cén
dugc dat gifta ddu /* va dau */ va c6 thé dugc viét: -

- Trén mot dong.

- Trén nhiéu dong.
- Trén phan con lai cia mot dong.
Nhiing lot- giai thich khong ¢é tic dung d6i v6i su lam. viéc chia chueng
trinh trén may tinh. Ching chi ¢é tic dung déi véi ngudi doc.
Qui tic thit 3 1a qm tac. sir. dung ciac ham chuan. Trong chuong trinh trén

¢0 dung ham chuén prmtf Ham nay co trong tep stdio.h (tmng thu muc cua
C), vi vdy o dau chuong trinh cin viét: .~~~ =+ - . g

#include "stdio.h"

- Taciing cht ¥ rang: cudi dong nay khong c6 dau nhu cudi mot cau lénh
(Iénh #include trinh bay trong Chuong 12). , . | ._

Tém lai trude khi sir dung mot hdm cén biét né nim trén tép ndo va phai
diing todn tir #include d€ gén tép d6 vao tép chuong trinh cha ta: .
Qui tac thir 4 néi vé cdu trdc chia mot chwong trinh. Mot chuong trinh

c6 thé chi ¢6.mot him chinh (main) nhu.cdc vi du trén, hodc cé thé them-
vat ham khéc. Di€u nay s&€ dugc trinh bay chi tiét trong Chuong 6.

§6. KHAI BAO VA TOAN TU GAN

Vin dé khai bdo s€ néi ky trong chuong 2. & day chiing ta chi can biét
vai di€u so luge. Thit nhat 1a: moi bi€n trude khi st dung déu phai khai
bdo dé xdc dinh kiéu clia né. Dé khai bdo cac bién nguyén (ki€u int) ta
dung tir khod int. D&i véi bién thuc (kiéu float) ta ding tir khod float.

11



Vi du:

int a,b,c; /* khai bdo cdc bién a,b,c kiéu int */
float x,y,z; /* khai bdo cic bién Xx,y,z ki€u float */

- Su khic nhau giffa bién kiéu int va bién ki€u float 13 & ché: bién ki€u int
ludn ludn nhan gia tri nguyén trong-qua tnnh tmh todn con bién kiéu float cé
thé nhan ca cic gi4 tri khong nguyén. : - |

Cau lénh gédn sé& néi k¥ trong Chuong 3. & dﬁy ta cG thé hléu todn tir gén
c6 dang: L
b = bt;

| “Trong d6 b Ia mot bién, con bt 1a mot biéu thic todn hoc ndo dé. Téc
dung clia cau lénh ndy 1a: trude tién tinh biéu thidc bt va sau dé gin gla tn
tinh duoc cho bién b. S -

Vi du: sau khi thyc hién doan chuong trinh

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

bién x s€ nhan gia tri 1a 18.5.
Ta can chid ¥ phan biét todn tir gdn véi khéi niém dang thic trong toan hoc.

§7. PUA KET QUA LEN MAN HINH

Dé dua két gia ra man hinh ta ding clu 1énh
printf (chudi diéu khién, bt1,bt2, ...,btk);
G day btl, bt2,..., btk 1a cdc bi€u thic ma gid tri ciia chiing cﬁn duoc dua
ra man hinh. Chuéi dléu khién bao gém ba loai ky tu:

- Ky tu diéu khién viéc chuyén xuong ddu dong ti€p theo.

- C4c ky tu hién thi.-

- C4c ky tu dung dé mo ta kiéu c4ch dua ra chia cdc bié€n, ta s& goi ching
14 cdc dic ta. Mébi biéu thic can phai ¢ mot dac ta tlro‘ng ing. Bay gw s€
giai thich ting loai ky tu.

- Ky tu diéu khién viéc chuyén dong 1a\n

- Cac ky tu khédc \n va khac cdc dac ta 1a ky tu hién thi va chiing s& duoc
sao chép mot cach nguyén xi ra man hinh.

- Bay gidy n6i vé cdc dic ta. D6i véi biéu thic nguyén cé thé dung dic ta

%fwld

trong d6 fw 12 mét s nguyén xéc dinh do rong t6i thiéu danh cho trudng ra
(s vi tri t61 thi€u trén man hinh danh cho mot bién kiéu int).
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O day va sau ndy ta sir dung qui udc: mot thanh phﬁ‘n dat trong hai dau []

12 mot thanh phan khong bit budc. Nghii 12 né cé thé vang mat hay ¢é mit.
Nhu vay fw 1a mot thanh phdn khoéng bat buoc. | .-

Khi fw 16n hon d¢ dai thuc t€ ctia trudng ra (sd ky tu cta sé nguyeén, vi du
s0 -345 ¢6 do dai thuc t€ 14 4, s6 12467 c6 do dai thuc t€ 1a 5), thi mot s6
khodng tréng s€ dugc bo sung vao bén trdi cho du fw vi tri. |

Khi khoéng ¢6 mit fw hoac-khi fw nhé hon hay bang d6 dai thuc t€ cha
truong ra, thi do rOng trén man hmh danh cho tnidng ra s€ bang do dai thuc
t€ cua no. - | | |

béi véi blén thuc c6 thé dung dac ta

 %ltwilpplf o S
O dﬁy pp la d6 chinh xac. Noéi mﬁt cach cu thé hon: trén man hinh s&
‘hién lén mot gia tri thuc ¢6 pp chit s6 sau dau cham thap phan. Néu pp = 0,
bi€n thuc dugc dua ra nhu mét s6 nguyén (khong c6 ddu chdm thﬁp phﬁn)
M4y s& ngdm hiéu 12 pp bing 6 khi né vang mat (gi4 tri méc dinh ca pp 1a
6), fw Ia mot s6 nguyén xéc dinh d6 rﬁng 16'1 thiéu trén man hlnh danh cho

trudng ra.
Khi fw 16n hon d¢ dai thuc t€ ctia trudng ra thi mét s6 khoang tréng s&
duoc b sung vao bén trai. |

Khi fw ving mat hodc khi fw nhd hon hay bing d6 dai thuc t€ cia
truong ra thi d6 rong trén man hinh danh cho trucmg ra s& bang do dai

thuc t€ cua no. |

Do dai thuc t€ cua mot bi€n thuc bang: s6 chit s6 clha phin nguyén
cong vOi pp, cong v6i moét vi tri danh cho dau chd&m thap phan (néu
pp>0), cong vt moét vi tri danh cho ddu - (d6i véi s6 am). Vi du d6 dai
thuc t&€ ca -23.46 bang:

8 n€u pp =4, |

10 néu pi:) vang mat,

3néupp=0.

Tat ca nhlrng di€u ndi trén dugc minh hoa trong bang sau:

DPac ta Gi4 tri cua bién Dang dua ra man hinh

%d 456 -456]
%d 456 1456
%5d 456 | 456
%5d -456 | -456],
%8.0f 45.71 1461

13



ot . . . -45.63 e H48:6300000 g o s s b
%f - . 45.63 . . 456300001 Ty il o gy
%8.3f -45.63 Ll e |'~'.;45*530|ff T RN IR
oo P83t 45.6375: .. oo 145638l il i i
s %03fF 0 0 4563 - o 1-45.6301 NI 1 - e
%0.3f - 4563 - 0 4456301 1 v s Dbt
%.2f .. . 0345 . - o0 035F o L el s
%2 0 0345 . ot 038F o e ke e

O cOt thir ba ta sir dung quy udc: s6 vi tn giifa hal dau I I blcu th1 sﬁ 1:"1 jtr]ft
trén man hinh danh cho s6 dugc dwara.. =« “Ha ot anas AT

Chu y: Sau khi doc nhitng diéu néi trén, mot cau hol du'dc dat ra la lam

thenaodéduaracackltu%'"\ Far SRR TR S

. - 1T P U
R P B A S P DA | P

Cau tra 101 nhur sau: .
LAY IS I

- Kh1 dau %o dung ngoal ket cau dac: ta th1 no duac xcm.nhu Ky tu thﬁqg :
thudng, nghla la ban than no dl.rcc du‘a ra man hmh (may ip hoac d" q)

- D6i véi céc ki tu khac ta dung thém dau \ dat trudc nd. Néi mot cach Ol

thé hon: - I R FTE PRI Ot RS
Khi viét \' th1 dau’ duo’c dLra ra. S T L A Y
Khi vu:t\ thidau "duocdwara.. . ... TAKTS B

- Khi vi€t\thi ddu\dugc dwara. - ... N L NI I TS
Tat cd céc quy tic trinh bdy trong muc ndy s& dugc minh:hoa'trén cac¢

chuong trinh cua §10. C e el G

§8. PUAKET QUARAMAYIN . .- . .

Cach thic dua k€t qua ra mdy in hoan toan tuong tu nhu’ cach tht’rc dlra ra
man hinh. Sy khdc nhau chi & mot vai chi tiét nhé nhu sat: G

BT I

- Dung Iénh fprintf thay cho Iénh printf. |

- Dua thém tham sO stdprn viio trLrUc chufu diéu khlen Nhl.l' vfly de dl.ra
két qua ra mdy in-ta diing cau 1énh:" St S

fprintf(stdprn, chudi diéu khién ,btl,bt2,.. btk)'!” |

tham s6 stdprn chi ra rang: thiét bi dua ra 1a mdy m chum diéu khlen va cac
biéu thic btl, bt2,...,btk o nghia hoan toan tuo'ng ty nhu di trlnh bdy

trong cau lénh printf.

‘ I.-'I-
vy

r
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_89. VAOSéLIEUTUBANBHIM R

De VAo tir ban phlm hai gla tri kidu int va ba gla tri kléu float c6 thédlmg
cac cau lénh sau:

int a,b; /[* khai bao 2 blen ki€u int */

float c,d,e; /* khai béo 3 bién kiéu float */

scanf("%d%d%f %t %1, &a,&b,&c,&d &e) o
'Dai véi cau Iénh scanf cin chi ¥ y cdc difm sau;

- Khong duong tén bi€n nhu trong cau lénh prmtf ma dung dla chi cua!
bién. Phép toan

& tén_bién
cho dia chi cua bién. -
- M6i bi€n ting v6i mot dac td. Nhur vay s6 dic ta bing s6 bién.
- Dung dic ta %d d6i véi bi€n nguyén va %f d6i véi bién thuc Mot cach
téng quét cau lénh scanf c6 dang: -

scanf("t112.. tk" &bl &bZ, ,&bk)

trong do: bl, b2,..., bk 1a cidc bién (kiéu int va kléu ﬂoat) con tl t2,..., tk la
cac dic ta tuong ing.

Su hoat dong cua cau lenh scanf: Khi gip cau 1énh ndy, mdy s€ ding dé
doi thao tac vién vao s6 liéu tir ban phim. Trong vi du trén cdn vio 5 gia tri,
trong do 2 gia tri dau 1a nguyén va 3 gid tri sau 12 thuc. Cic gi4 tri cin duoc
phan ciach nhau béi mét hoac vai khoang trang (0 day khoang trang dugc
hicu 12 ddu c4ch hoic diu Xudng dong \11). Chang han dé€ vao 5 gi tri: 25, -
137, 45.3, 23.4, -12.5, thao tic vién c6 thé sit dung mot trong cac cach bam

phim sau:
Cach 1 (hai gia tri nguyén trén mét dong, 3 gid tri thuc trén dhﬁg ti€p theo)

o

. i ‘.

25 -137
45.3 234 -12.5
Cdch 2 (moi gid tri trén mot dong)
25 o
-137 45.3 23.4
-12.5

Cach 3 (dat ca § gid tri trén mot dong)
25 -137 45.3 23.4 -12.5

Ciing c6 the sir dung cac cich thao tic khic nhu hai s6 nguyén dait trén
mot dong, 3 s6 thuc trén 3 dong,... Khi dé hiéu qla clia cau lénh scanf Ia:
gan gia tri 25 cho a, -137 cho b, 45.3 cho c,23.4chodva-12.5choe.

15



Mot diém cén dac biét chi ¥ & day 13: néu trong cdu lénh printf ta c6 thé

dung tén bién hoac bléu thic, thi trong cﬁu Iénh scalff ta plf"i Hﬁng Ji,a cﬁi
chabién. . -

TP CUR
§10. MOT VAI CHUONG TRiNH DON GIAN ;

Nh& cdc ham printf, fprlntf Vi, scanf ta cé thé lap duoc nhutng chuong
trinh don gian nhimg hoan chinh. Muc nay xét 2 chugng trinh minh hoa viéc
sudung cic ham néi trén. - e
Chuong trinh1 =~ L
/* chuong trinh tinh x luy thua y */ L w
#include "stdio.h" e
#include "math.h" o

double X,y /* khai bao ba bien klcll double */ Gt
printf("\m vao x va y "); SR
scanf("%If %", &x,&y); - /* vao X,y tu ban plum *[
z=pow(X,y); /* tinh X luy thua y'va’gan cho z */

- o - [*in ket qua tren 3-dong K[
* fp'rintf(stdprn,"\nx- %8 21f\ny %8 21f\nz %8 2[f" ,y,z)
b -
Chuong trinh 2 P
/* chuong trinh minh hoa cac kha nang. dua ra */ o o
#include "stdio.h" | oy
main() | |
{
int a.c.t; float b,d:
a=123;c=-4685;t=12;
b =-45.855; d = 123.425; |
fprintf(stdpm, \n\'Chuc cac ban may man \\n");
fprintf(stdpm, \n\"Chuc cac ban may man \"");
fprintf(stdprn, \n\n\Chuc cac ban may man\W\n\n"); |
fprintf(stdprn,"\"Tong san luong hang nam tang %2d %\""t); -
/* giua cac so dua ra khong co khoang cach-*/ .. ;..
fpnntf(stdprn "\m\n%d%1t%d%t" a,b,c d) T |
/* giua cac so dua ra co nhung khoang trong */ T
fprintf(stdprn, \m\n%6d%8.2{%7d%8.2f" a,b,c d);

16



/* . I I I II *! I I

EEE T

fprintf(stdpm,\m\na = %d, b = %0.2f, c=%d, d=%: :Zf"j a,b,c,d);

]

Két qua thuc hién chuong trinh
'Chuc cac ban may mah' o
“"Chuc cac ban may man"

\Chuc cac ban may man\ |

~ "Tong san laong hang nam tang.12 %"
 123-45.855000-4685123.425000 e e
.. 123-45.85-4685123.43, R T
a= 123, b= -45.85, C—-4685 d-— 123. 43 e N T TR

- , . -
SR L T L ARELIR B N PR R

: i
A R

’ - - t T L..
= Ty SR ot -
b -, i —
- o .- i .
T - ST .-

§11. VAN HANH CHUONG TRINH TREN MAY

l':_,.i .

Phan viéc con lai sau Khi da c6 chuong trinh la thuc hién: chu'ﬂng Eﬁnh
trén mdy tinh dé nhan két qua cuéi cing. Day 1a phan viéc c§ tinh' chat’
tic nghiép it doi hoéi suy nghi va sang tao hon so vdi cong viéc lap trinh.
Qua trinh van hanh mot chuong trinh trén may tmh bao gébm cac budc co
ban sau:

- Tao tép chuong trinh géc dusi C (soan thio chu'cmg trmh)

- chh chuong trinh (tao tép chuo'ng tnnh thl.rc hlén dl.lf)l EXE_) .
- Chay chuong trinh. | o
Gia s TURBO C da dugc cai dit trong thuy muc CNFC (Cach cal dat s€
trinh bay trong phu luc 4). |

oo

1. Tao tép chuong trinh gﬁc.

T
‘Bim céc phim: T A
CA\TC>TC va Enter s€é nhin dugc menu chlnh trén man. hmh vm nm

dung sau: . S

File Edit Run Compile Project Option Debug Break/Watch

Menu chinh gém cdac menu: File, Edit,.... Ta can su dl_lng- menu Fl e.
Muén vay cian bam déng thoi hai phim Alt va F. Khi dé6 ta ]
File vo1 nd1 dung sau: |

Load F3 e |

Pick Alt-F3 THU ViE s Ak AP he]

New ! w{}"dma”ﬁ L

Save F?2 | SR *
. 6

Write to ﬁI/L "Eg'{ J




Directory .

- Change dir
~ OS shell |
Quit  Alt-X Y

Menu File gom cdc chitc niang: Load Plck Bﬁy gm ta c&n dilng chirc
ning New dé tao mét tép chuong trinh mdi. Muﬁn vay, ta dua.con tr6 dén
hop sang New va bﬁm Enter Ta ciing c6 thé dat dll'O'C dlcu nay bang cach
cac dong chuﬂng trinh dua vao. Ta s& sir dung ban phim dé nap chu'dng
trinh (dua cac dong lénh 1én man hinh ). Khi nap sal ta ¢6 thé dich chuyén
con tro t6i cdc vi tri (dong va cot) can thi€t dé sira sai. Chlrang trinh mic
ddu dd dua lén man hinh nhung né vdn chua duge ghi lén dia. D€ ghi
chuong trinh 1én dia dudi dang mot tép ta cin sit dung chifc ning Write to.
Muén vay, dau tién cin bim dong thoi hai phim alt va F de tw vé menu

File. Sau d6 bdm phim W (hoic dich chuyén con trd dén hép sang Write to
va bdm phim Enter) Chite nang Write to lam viéc.va trén man hmh xuat

hién hop sang: o o e

New Name - _ T A R AR T T
N . T LA N 1

Ta cén thﬁng bao cho mdy biét tén t¢p chuong, trinh,gdc. ma ta dmh dat |
Gia sir ta muén ©ep chuong trinh goc ¢6 tén 1a THU1, khi do ta lan lmt l?ﬁm
5 phim THU1 va ENTER. Chuong trinh s& dugc ghl lén d‘ ia dlrm dang mot

tép co tén
THUIL.C
Pén day qua trinh soan thao xem nhu hoan thanh. |
Chii y: Ta c6 thé stra mot t&p cii hodc tao moét t&p méi f)ﬁﬁg céch .di‘lhg
chitc nang File-Load (chic nang load cua menu File). Khi hoi‘dén tén tép;'ta
nap vao tén i¢p cin stra hay tén t€p cin tao.-Néu khéng néi ro. du61 trlnh
soan thao s& hiéu 12 duéi C. R

. L I I R

S R
L R A

Poorid

2. Dich chuong trinh.

De dich chuong trinh ta dung menu Compile. Mu6n vy ta dﬁng th0‘1 bﬁm cic
phim alt va C. Ta s€ nhan duoc menu Compile v6i cac chirc nang sau: ’

Complle: to OBJ
Make EXE file Lmk EXE file

Build all
Primary C file

Get 1nto

18
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Ta c¢dn dung chitc nang Primary C file dé x4c dinh tén tép chuong trinh C

cin dich. Muén vay ta bdm phim P (hoic dua con tré dén hop sang Primary
C file va bAm ENTER). Chic niang Primary C file thuc hién va trén man hinh
xuét hién hop sang: | |

Primary File

*C

Bay gid ta can thong bao cho may biét tén tép chuong trinh cén dich.
Chang han néu muén dich chuong trinh THUL.C thi ta bam cdc phim: T
H U 1 va Enter. Ti€p d6 ta dung chic ning Make EXE file dé dich
chuong trinh g6c va lién két vét cdc ham thu vién nham tao ra tép chuong
trinh thuc hién (du6i EXE). Muén vay, ta bAm phim M (hoiac dwa con tro
dén hop sing Make EXE file va bam phim ENTER). Chic niang Make
EXE file hoat dong, mdy s€ thyuc hién viéc dich va lién két. Cac sai sét
(error) va canh bao (warnmg) néu co sé duac chi ra. Néu c6 error hoac
warning thi ta cin trg lai budc 1 dé sira chita chlmng trinh. Trong trudng
hop trdi lai, ta nhan dugc mot chuong trinh ding, né dugc ghl Ién dia

dudt dang moét tép ¢6 tén la:

THUL.EXE

(goi la tép chuong trinh thuc hién). Dén day qua trinh dich xem nhu
hoan thanh. .

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

- Pau tién tré vé menu File (Alt-F)

- Sau d6 badm phim Q (hoac dua con tro t6i hop sang. Qult Alt- X va
bidm Enter).

T6ém lai sau khi thuc hién 2 budc vira néu trén ta nhan dugc tép chuong
trinh g&c THU1.C va tép chuong trinh thuc hién 134 THU1.EXE, ca hai déu
dugc dit trong thu muc CATC va mdy dang sin sang lam viéc véi cac tép
trong thuy muc nay.

3. Chay chuong trinh.

Deé khdi dong mot tép chuong trinh thuc hién ta st dung tén cia né.
Chang han dé khdi dong chuong trinh THU1.EXE ta bdm cdc phim: T H U1
va Enter, khi dé chuong trinh bat ddu 1am viéc. Néu nap dua cac s6 liéu cén
thi€t chuong trinh s€ tinh todn va dua ra cdc két qiia cudi cling trén man hinh
(may 1n hodc dia).
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- Chay: P T R A

-+Co the chay mét chucfng trmh (sau khl soan thao) trong-mo1 tmbng 'Ihl‘bo C
(khﬂng can trd vé DOS) bang cdch bam dong thoi cdc phim CHEF9. . i)

+ Tir trong moi truong C c6 thé trd vé DOS theo 2 cich:’ cod et D,

Cdch 1. Ding chitc nang File-Quit. Khi dé sé& ra khoéi C dé trU vé DOS.
Muén trd lai C phai dung trinh TC (Bam 3 phim T C Enter).

Cdch 2: Dung chic nang File-OS Shell. Khi gm chi tam thoi ra khoi C.
Muén trd lai C ta bdm cac phim EXIT va Enter.

B L TRRRS PSR 3T T 1.

BAI TAP CHUONGI R

Bal 1. Thuyc hlén cac chlro‘ng trinh viét.trong ca¢ muc §4 VA §IO trén may.
DPo6i chiéu két qua néu trong sach vdi két qiia nhan dugc. . SRR TIINE {153

Bai 2. Viét chwong trinh in mot miu biu ‘don gidn tr cﬂon sau_ Hé igﬁ
hanh chlrong trinh trén MTDT dé€ nhan dugc két qua do may m ra' e
i .-‘_"?

Bai 3. Léap chucrng trinh tmh thh ctia 4 $6 thu‘c ducrc r;ap tu’ b.anj phun Say
dé thuc h1én chm:rng trmh tren mdy (dung dﬁu * dé biéu thl Phqp nhﬁn! :

}

Bai 4. Cho biét luong ky hai clia cdn bo tmh theo céng thijcr - i ~.?u.*.¥..=
ey
lkzzblxn lkl S
' 26 - BT ; * i ok, ;' ) i"?.'-= ‘;i T

trong d6 bl la bac luong, n 1a s6 ngay cong trong thang, Ik1 1a céc’ Khodn tién
did linh & ky mot. Lap chuong trinh nhap bl, n, Ik 1-tir-bin: phlm sawrdé tinhlk2
theo cong thirc trén. Thuc hién chuong trirh trén- may v6i cie s§ ligti: ¢ thé

T

(dung d4u / d€ biéu thi phép chia, vidu a/b=a:b). SIRRTTRE N SN T T

LT -
A !"ﬂjjl_f

[ ":_. 3 - Lo
L ST b
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CHUONG 2

HANG, BIEN VA MANG
Trong C st dung cac dang thong tin (kiéu gid tri) sau: s6 nguyén (irit), s6
thuc hay s6 dau phdy dong (float), s6 ddu phdy dong c6 do6 chinh xic kép
(d@uble) va ky tu (char). Hang chinh 13 mét gid tri thong tin cu thé, Bién va
mang la cdc dai lugng mang tin. Méi loai bién (mang) cé thé chia mot dang
théng tin nao d6, vi du bién kiu int chia duge cic s6 nguyén bién ki€u float
chita dugc cée s6 thuc. DBE ¢6 thé luu trit thong tin, bién va mang duoc cap phat
bé nho. Ngudi ta lat chia bi€n (méng) thanh: bién (méang) tu dong, bién (imang)

ngoai, bién (mang) tinh. -
Bién (mang) tu dong chi tn tai (dugc cip phat bo nhé) khi ching dugc st
dung. Bién (mang) ngoal va tinh ton tai trong sudt thoi gian 1am viéc cla
chwong trinh. Cich to chiic nhu vay vira ti6t kiem bo nhé (vi cung mét

khoang nhé lde thi phan cho bién nay, ldc thi phan cho bién kh4c), vita chio
phép st dung cung moét tén cho cdc' ddi tugng khdc nhau ma khéng gﬁy ra

mﬁ:-t su: nham [an nio.

§1. KIEU DU LIEU
Trong C sit dung céc kiéu dll' liéu:
- Ky tu (char)
- S6 nguyén (int) |
- S6 dau phdy dong do chinh x4c don (float)
- S6 dau phay di‘ing d6 chinh x4c kép (double)

- 1.1 Kiéu char. Mot gid tri ki€u char chiém mot bye (8 bit) va biéu dlen
dugc moét ky tu thong qua bang ma aSCn ()aern phu luc 3) Vi du: o

Ky tu Ma ASCII
0 048
1 049
2 050
A 065
B 066
a 097 |
b 098
21



C6 hai kiéu char: 12 signed char va unsigned char. Ki€u thir nhat bi¢u dién

mot s6 nguyén tr -128 dénc , KI€u a1l cO gia i rodé —Bamp
dudi day cho kich c& va pham vi biéu dién cha gia tri kiéu char.
Kiéu Pham vi biéu dlen So ky tv  Kich thudc
~ [signed] char l128->127 ‘25“6“’ © 1byte
~unsigned char 0 -> 255 2586 . libyte i .

- Vidu sau minh hoa sy khac nhau gifia 2 kiéu trén. Xet doari*chu‘o‘ng Innh:' it
char ¢hl; o S rxru v
g_nmgncd charch2; =~ o  1 R J ’

. chI=200;ch2=200; .. . .
 Khi d6.thyc chét:. . N R I TO
chl =-56 ST T B P A B
chl+56=0 DT Co B lute et
ch2 + 56 =256 | S A t

nhung ch] va ch2 déu biéu dién ciing motky tyc6 ma200.. . .,
Phan loai ky fu: C6 thé chia 256 ky tu thanh 3 nhém: | |
+ Nhém thit nhat 12 cac ky tr diéu khién cé ma tir O dén 31. Chﬁl‘lg han k?

tw ma 13 dung dé chuyén con tro vé dau dong, ky tu 10 chuyén con trd
xuéng dong dudi (trén ciing cot). Cac ky tu nhom nay néi chung khong hién

thi ra man hinh.
+ Nhém thit hai 1a cac ky tu vin ban c6 ma tir 32 dén 126 Cac ky tl.r nay
c6 thé dua ra man hinh va may in.

+ Nhém ba 1a cac ky tu d6 hoa c6 md s6 tir 127 dén 255 Cac ky tu nay co
thé dua ra man hinh nhung khong i in duac (bang céc lenh DOS)

~ 1.2. Kiéu nguyén. Trong C cho phep sit dung: s0 nguyén (mt), sé ,nguyen
dai (long) va s6 nguyén khong ddu (unsigned). Kich ¢& va pham vi bi¢u dién

cua chiing dugc chi ra trong bang dudl day )

Kiéu Pham vi biéu dién ‘kich thuéc
Int -32768--> 32767 2 byte
unsigned int 0--> 65535 2 byte
long [int] -2147483648-- 4 byte
>2147483647 |
unsigned long [int] 0--> 4294967295 | 4 byte

Nhan xét: Cdc kiéu ky tu cung cé thé xem la mot dang ctia kiéu nguyén.
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phiy déng la ﬂoat double va long double. Kidh CU va pham vl b1éu dlén cia

chungdlmc chira trong bdng dudi day: -~ -~ 7 7 ob e msod Doady;
SETINCNNE SITHIN

~ Kiéu Pham vi . . s6 chit Zsb leh-JthlICfC
biéu dién €0 nglua | (bytc)f A ind £l
float 3.4E-38 > 34E+38 . 7-8 A TR
 double  17B-308 > 1.7E+308  15.16 ...-___;.‘,8:;{.}
long double  3.4E-4932-> 1.1E4932 © - 17-18 -~ 10

et hul el
Giai thich: Mdy c6 thé hnu trit duoc s6 kiéu ﬂoat c6 gla tri tuy?;t dﬁ{[l tr
3.4E-38 dén 3.4e+38. S6 c6 gia tri tuy€t d6i nho hon 3. 4E 38 gilUUc xem

biang 0. Pham vi biéu dién cla s6 double du'Uc hléu then nghla tlrong ar.

L ] : N B
R A ¥ £ R .I ,ml‘::,__:.
}

SLHANG . i

Hang la cac dai luong ma gi4 tri clta né khong thay ddi 1 trOng quatr | 11 i
todn. DuGi day trinh bay cac loai hang duoc str dung trong ¢+
2.1. Hang dau phay dong (float va double) duoc viét theo 2 cich
Cach 1 (dang thdip phan ): S6 gobm phan nguyén, da'u'chﬁm thidp phin va
phin phan. Vi du: v
214.35 -4563 48 234.0 WASHE Y
Chu y: Phdn nguyén hay phin phan cé thé vang mat nhlrng diu chim
khong thé thiéu, vi du cho phép viét: C oy
34 15. e gt
Cach 2 (dang khoa hoc hay dang mii): S6 dugc tach thanh 2 phﬁjz 1a dinh

tri va phan bac. Phan dinh tri 12 mot s nguycn hoic sﬁ thuc dan tha phan
phdn béc 1a mét s6 nguyén. Hai phdn nay cich nhau bdi ky tr e hoac E

V rl‘%

123.456E-4 (bleu dién gla tr1 0. 0123456) o
0.12E3  (biéu diéx gid fri 120.0) St
-49.5¢-2 (biéu dién gla tri -0. 495) o
-~ 1E8 (bicu dlén gid tri 100.000000 0) N . 1 »
2.2. Hang int 12 56 nguyén cd gia tri trong khoang tu -32768 déh 32767‘1.
Vi du: | T R UV T
-45 4007 635... B

Chu ¥ phan biét 125 va 125.0. S6 125 1a hiang nguyén ¢dn 125 O la hﬁng
thuc (dau phay dong).
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-4893L o hoac S —48931 Cueiin wneh
(them L hoac 1 vao duoi). Mot sd nguyén, vugt:ra: ngOal mlén Xac) dmh cua uht

ciing dugc xem 1a hang long. Vi du: o
4563046 vh  4563946" o
14 hai hing long cé cling gi4 tri. o

2.4. Hing int hé 8 dlID’C viét theo cach
Oclc2c3... f. l S S b
G day ci 12 mot s6 nguyén trong khoang tir O dén. 7. Hang nguyén h¢ 8
luon luﬁnnhﬁn gia tri dudng Vi du o e e
0345 _. oo f- w:r?a;-ﬁ,:;ﬁ-;;j;L}

Ia mot hang nguyen he 8. Gla tr1 cua no trong hé IO la " o
| 3%8*8 4+ 4% 4+ 5=229 -

2.5. Hang nguyén hé 16. Trong hé nay sitdung 16 ky u: 0, 1, 2, 3, 4, 5,
6.7.8.9 10, 11, 12, 13, 14, 15. D& trdnh'nham 1&n giita chit s6 11 va hai s

[ngudiitading quiube saus
CﬁChvlét - -.._ R Y ngh’i’a-.-uf I R R LAY
ahoac.A .. - o o 0L anndl 0T

- ‘b hoacB S P TR ‘Llf“;fﬂ*fﬁf*fV"H'f”ﬂﬁ
¢ haac’C 12 R A
d hoac D - 1% R
ey 3;~gcmﬁ£E" S S _ gl4u'ﬂ; ruﬁ'?kii
f hoac F RN 1. G TP TR RN T AN I
Héng s0 hé 16 c6 dang i -
©'Oxele2c3...hodic 0Xcle2c3... P e o
trong dé 01 la mﬁt chit 56 +hé 16. V1 du | ,' . N * O : :;1;;:-;.:-;
Oxa9 , OXa9 0KA9 OXAQ . e
12 4 hing s6 hé 16 nhu nhau. Gla tr1 cua chung trong hé 10 laf .
10*¥16 + 9 = 169 | L T

2.0. Hang ky tu la mot ky w riéng bléF ducfc viét trong 2 dau nhay don,
vi du 'a’. Gid tri clia ‘a’ chinh 1a ma ASCII cua chir a. Nhu vay gia tri cta 'a' 1a
97 (xem bang mad ASCII). Héng ky tw cé thé tham gia vao ¢4c phép toan nhu'

moi sO nguyén khac. Vidu e
9'-0'=57-48=9 ‘ |
Hing ky tu con c6 thé dugc viét theocdch -+ = 1 o« o fes
clc2c3’ E T T PR
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trong d6 clc2c3 1a mot s6 hé 8 ma gid tri ctia nd bing mi aSCii cla Ky ty

cin bi€u dién. Vi dy, chif a c6 mi hé 10 12 97 déi ra hé 8 1a 0141. Véy hing
ky ty 'a' c6 the viet dudi dang \141'. D6i v6i mot vai hing ky tu dac b1ét ta
can st dung cach viét sau (thém dau \):

‘Céch viét | - Kitg

\ :
\" o
W \ o
\n' \n (chuyén dong)
\O' \0 (null)
\t' Tab

b o | Backspace

\r o CR (vé dau dong)
\f | " LF (sang trang)

Chua y:

+ Cén phan blet cic hang ky tu "0’ va \0'. Hang '0' Gng 'v6i chit sG 0 c6
ma 48, con hang \0O' ing vdi ki tu \0 (thudng goi 14 k¥ tu null) ¢6 mi 0.

+ Hang ky tu thuc su 1a mét s& nguyén, vi vay c6 thé diing céc s6 nguyén
hé 10 dé biéu dién ky tu. Vi du: -Lénh printf("%c%c",65,66); s€ in ra AB

-Leénh printf("%c%c%c",7,7,7); phdt ra 3 tiéng chuoéng.

2.7. Hang xau Ky tu 12 mot day ky tu bat ky dat trong hai ddu nhdy kép.
Vi du: |

"Ha noi”

"Hai phong"

"" [* X4u rong */
Xau ky ty duoc luu trif trong mdy dudi dang mot mang ¢6 cdc phén tir la céc
ky tu riéng biét. Trinh bién dich tu dong them k¥ tu x0d \0 vio cudi mébi xau

(ky tr \O duoc xem la dau hléu ket thiic ciia mot xau ky tw).

Cha y: Cin phan biét '’ va “a", 'a’ Ia hiang ky ty dugc luu trit trong mat
byte, con “a" 1a hang xau ky tu dl.rac Twu trit trong mo6t mang hai phén ti:
- phan tr thi nhat chira ma chif a con phan tir thir hai chita \0. )

2.8. Tén hang. Hiéu qlia cla toan tit

#define MaX 1000

la: Tat ca cdc tén MAX trong chuong trinh xuat hién sau todn nay déu duoc
thay bang 1000. Vi vay ta thudng goi MAX 14 tén hing (hay macro), né biéu

dién s6 1000. M6t vi du khic, todn tir
#define Pi 3.141593 |
dit tén cho hang float 3.141593 14 Pi.
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2.9. Vai ting dung ciia cac hing ky tu. C4c hing ki€u int, long, float,

double thudng ding trong tinh todn, con cic hang ky tu va hiang xau ky tu
thudng dung trong in &n (dua ra cdc dong thong tin vin ban, 16i giai thich,
chi dan,...). - | -

Chuong trinh duéi day minh hoa céch viét cac hang va cdch dua ching ra
man hinh (mdy in hoac dia).

/* Chuong trinh minh hoa cach dung cac hang */
#include "stdio.h"

main ()

{

frintf(stdprn,\n hang dau phay dong\ %10.2f %10.2f %10.2f
%10.2f", 14689.2¢-4,-0.1256666¢3,23463¢-2, led);

frintf(stdprn, \mM\nhang nguyen %101d %10ld %6ld %6d %6d"

456398461,45638946,35L,35,-123); |

frintf (stdprn, \n\nhang nguyen he 8 va he 16:\

%7d %7d %7d %7d %7d", '

0345,0};&9,0}{39,0){_39,0Xa9);_ |

/* In hiing ky tu dung dac ta %(fwlc */

frintf (stdprn,"%c %c %6¢ %6¢ %bc %6¢ %6c%",
o\ fal N4 NN,

/* In hing xau ky tu diing dac ta %[fw ]s */

frintf(stdprn, \n\n%10c%s"," '," Chuc may man ");

§3. KIEU ENUM

3.1.Cau Iénh enum c6 thé viét theo 4 dang san: |
 enum tk {ptl, pt2, ... } tbl, tb2, " -

enum tk {ptl, pt2, ... }; |
enum (ptl, pt2, ... } tbl, tb2, ...;
enum {ptl, pt2, ... };

Trong do: . | .
tk 12 tén kiéu enum (mot kiéu dit liéu méi),
ptl, pt2, ... 1a tén cac phan tu,
tb1, tb2, ... 1a tén bién ki€u enum.
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3.2. Tac dung:

+ Cau lénh thit nhét c¢é cac chirc nang sau:

.

a. Dinh nghia cdc macro (nhu kiéun #define) ptl, pt2, . . Vi cac gla tn
nguyén lién tlép tinh tir 0. N6i cu thé hon: pt1=0, pt2-1 C'hu‘c nﬁng nayl_
tuong duong cac ciu 1énh #define sau: | -

#define ptl1 O DTN
#define pt2 1 RERE

b. Dinh nghia kiéu enum c6 tén 1a tk. Sau ndy cé the dung cum b enum

tk dé khai bao cic bién enum theo mau:

enurn tk x,vy,z; RIS

c. Khai bao cdc bién kiéu enum cé tén la tbl, tb2, ...
+ Cau lénh thit hai c6 cdc chidc a va b.
+ Cau lénh thit ba c6 cdc chirc a va c.
+ Caulénh thit tu chi ¢é chiic a.

3.3. Bién kiéu enum. Bi¢n kiéu enum thyc chat 1a bi€n nguyén, né duge
cip phdt 2 byte b6 nhé vi né ¢6 thé nhan moét gia tri nguyén bét ky. Muc
dich chinh ctia enum 12 tao ra cac macro , cdc ki€u va cdc bi€n goi nhd. Vi
du dé 1am viéc véi cic ngay trong tudn ta c6 thé ding kiéu week_day va bién
day nhu sau: -

enum week_day {SUNDAY,MONDAY,TUESDAY WEDSDAY C

S

THURSDAY,FRIDAY,SATURDAY} day; -, .

- 3.4. Vi du: chuong trinh sau minh hoa céc 1énh c6 thé dung véi cac_ki_éu,
cdc macro va céc bi€n tao boi enum. e
#tinclude <stdio.h> o L
main()

{ .
enum {T0,T1,T2}; S
enum day {cn,t2,t3,t4,t5,16,t7} nl;

enum day n2;

int 1,]=2000,k=T2;

i=t7;

nl=-1000;

n2=j;

printf(""\n nl= %d n2= %d i= %d",nl1,n2,1);

printf(""\nk= %d T1= %d "k, T1);
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§4. BIEN

4.1. Khai bdo S L
M01 bién can pha1 khal bao tru’cfc khl su dung Vléc ]ghal bao blén duog,,
thuc hién theo mau sau: | T VP LIS
type tén bién; G j
Vidu: .= TR
main () .
int a,b,c; /* khai bdo ba bi€n ki€u int ¥/ ;! "1,
long ad,bd,cd; /* khai bdo ba bién kiéy long, */
unsigned au,bu,cu;  /* khai béo ba bi€n kiéu unsigned */.
char beta,alfa; /¥ khai bdo hai bién ki€u:char */
float x,y; . /* khai bdo hai bién kiéy, float */
double xd,yd; /* khai bao hai bién kiéu double */
| SN L SR T
e | S S N SRS ANE UE LA

g 1)

Bi¢n ki€u int chi nhan dugce céc gia tri kiéu int. Cic bi€n khdc cung c6 y
nghia tuong tu , ching han bién ki€u char chi chia dlfac mot ky . ' DE ltru

trit mot xau ki twcan st dung mot mang kiéu char. '
4.2, Vi trf cia cc khai béo. Céc Khai bo cn dat ngdy'sii‘ddu { ‘dau

lli--

cau lénh gan chang han thi khoéng duoc khal bao nita . Sau day la mm vi du
sai vé vi tri clia khai bdo | ‘

r'

main ()
[
int a,b,c;
a=35;
int d; /* V1 tri cua khai bao sai */
l

28



4.3. Viéc khoi dau cho cac bién: Néu trong khai béo. ngay sau tén bién

ta dat dau = va mét giad tri ndo dé th1 day chinh la cach vira khai b{lo vira
khai ddu cho moét bién . Vi du:. - S |

int a,b=20,c,d=40;
float e=-35.1, —230,y,zt—-361
Tﬁt nhlén di€u nay cé thé dat dugc nhd todn tix gan va vé thuc té hal cach
nay 1a tuong duong. Vay dé dat dugc ¥ dinh nhu vi du trén ta ¢6 thé diing
cac ciu lénh:
int a,b,c.d;
float e,x,y,z,t;
b=20;d=40;e=-35.1;: x=23.0;t = 36.1;
4.4. LAy dia chi cua bién. Mbi bién dugc cdp phat mot viing nhd gém
mot sO byte li€n ti€p. S6 higu ciia byte ddu chinh 1a dia chi clia bién. Dia chi
bi€n diing trong mot s6 ham nhu him scanf. Dé nhin dia chi bién ta ding

phep todn:
& tén bién

§5. MANG

5.1. Khal niém vé mang, cach khai bao

Mb6i bign chi c6 the chita mot gia tri. D€ chita mot diy sé hay mét bang
s0 ta cd thé.ding nhiéu bién nhung cich nay khong tién loi. Viéc sir dung'
mang 1a cach tot hon nhi€u trong nhitng trudng hop nhu vay . |

Maing c6 thé hi€u 13 mot tap hop nhiéu phén tlr cé cling mot ki€u gid tri
vd ¢6 chung mot t&n . Mai phdn r mang c6 vai tro nhu mot bi€n va chira
dugc mot gid tri. C6 bao nhiéu ki€u bién thi ciing ¢4 bdy nhiéu kiéu mang.
Mang cdn duge khai bio dé dinh 15:

- kiéu mang (int, float double,... ) -
- tén mang,
- 6 chiéu va kich thuéc méi chiéu.
Khai niém vé kiéu mang va tén mang cling giong nhu khai niém kiéu

bién va tén bién , diéu nay da néi 0'cic muc trén . Ta s& glal thich khéi
niém so chiéu va kich thudc méi chiéu théng qua céc vi du sau. C4c

khai béo:
int a[10],b{4](2};
| float x[5],y{3][3];
s€ xdc dinh 4 mang: a, b, x va y. ¥ nghia ctia chiing nhu sau:
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sd chiéu 1a mot |, kich thuée

bang 10. Mang co. lO phan tr duofc ddnh $O6'nhu sau: af0], a[l] a[2],....;a[9])!
Moéi phén tir a[i] chita duogc mot gid tri kléu Int va mang a c6 thé bléu dién
duoc mot day 10 s6 nguyén . '

- P6i v6i mang thi hai thi kiéu 13 int, tén 1a b s& chiéu 1a 2. kich thudc
clia cac chiéu 13 4 va 2. Mang c6 8 phan tll' chung duﬁc c‘lanh SO va 'dur_rc sap
Xxép nhu sau: - : Lo e - SIE FETRNEE R B

b[O][0] b[O][l]

b[1]{0] b[1][1

b[21[0] . . . - bf2l[1} . -
e B[3JI0} . o BBIE) e

Mm phan tr b[1}{j] chﬁa duoc mot gid tri kléu 1nt va mang b 6 thé bléu

dién dwgc mot bang'sé ngiiyén 4 dong, 2 cot.

- D61 véi mang tha ba thi kiéu 12 float, tén la x, sO chleu la mot leh
thude bing 5. Mang c6 5 phén tir duge dédnh s6 nhu sau: "

x[0],x[1],x[2]),x[3],x[4] b

Mo6i phéan tir x[i] chia duoc mot gla tri kiéu float, va mang X cO the biéu
dién duge moét day 5 so thue. e SURES PR

- - P6i v6i:mang thit 4 thi-kieu la float, tén‘la y, s0 ‘chiéu 1a 2, kich thudc
ctia cdc chiéu 1a 3. Mang c6 9 phan tu, chung dugc danh s6 va dugc sap xép

nhu sau: R U A e

toy[o10] o ylol[] Y[O] 2]

6 0[(0) M 1V SV R0V 3

S oy2100 Rl yi2i2] .

M&i phan tir y[i][j] chita dugc mot gid tri kiéu float,"va mang y c6 thé
biéu dién dugc mot bang so thuc 3 dong, 3 cot .

Chua y:

- - Céc phan ti cua mang duogc cap phat cac. khoang nhéG lién ti€p nhau
trong bo nhé . Néi cdch khde , cac phin tir mang ¢6 dia chi lién ti€p nhau.

- Trong bd nhé , cdc phan tir ¢ha mang hai chiéu digc sép x&p theo hang.

5.2. Chi sd mang.

Mot phdn tir cu thé cia mang dugc xdc dinh nhd ¢dc ¢hi s6 ciia n6 . Chi s6
ciia mang phai cé gia tr1 1nt khong VIIgt qua leh Ihll’O'C cha chiéu tucmg u‘ng

S5 chi s& phai bing s6 chiéu cia mang. -
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e '} T et - - P . LI B T I W i DR A

- o n | .
| (1 112 L [ A Eh RFiih] 178 P - i 't L ] 3 ] (IS TE ER S .I_
[ ] H

trong do 1-—2 _}-1

Khldo o o R A -
) map] ~
b[j+1][2-1] 12 b[3][0] SELIRLY ey )
COXGAT T mx[o) o T e
yilg @ 4

Cdc cach viét sau la sai:
y[]] viyla mang hai chiéu, cﬁn hai chi s6
blil[j]{1] vi b 13 mang hat chléu chi cﬁn hal Chl so A

Chi ¥ vé chi so:
+ Biéu thitc diing 1am chi s6 c6 thé thuc. | .
Khi d6 phin nguyén ctia biéu thic thuc sé La ch1 sO mang.' .
Vi du: :
a[2.4] = a[2]
a[1.9] = a[l] |
+ Khi chi s§ vugt ra ngoai kich thuéc mang, mdy van.khong béo 16i,
nhung s€ truy nhap dén mot ving nhd bén ngoai mang va ¢6 thé lam r6i loan
chuong trinh.

. '.,'
E' v

' | ._';lf
5.3. Lay dia chi phﬁn tu' mang.

Duéi day khi néi mang ta hi€u 1a mang mot chiéu . Mang .cé. tir hai
chiéu tré 1én ta néi mang kém s chicu (vi du mang hai chiéu,...). C6 mdt
vai han ch€ trén cdc mang nhiéu chleu Chang han c6 thé l1ay dia chl phin
tur mang mot chiéu, nhung noi chung khong cho phép lﬁy d1a chi phan tr
mang nhleu chiéu.

Nhu vy may sé chap nhﬁn phep tmh
&ali]
nhung khéng chap nhin phép tinh
&ylillj) .
5.4. Dia chi diu ciia mang.
Mot chi ¥ quan trong 1a: Tén mang biéu thi dia chi ddu cla n:{ﬁilg. -
Nhir vay ta c6: '
a = &al0] ._ |
Nhi€u vi du vé mang c6 thé tim thdy trong Chu‘o’ng 4.
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7 ™,

6. DINHNGHIA KIEU B )

6.1. Cong dung. Tir khod typedef ding dé dat tén cho mot kiéu dﬁ' liéu.
Tén kiéu s& dung d€ khai bdo dit liéu say nay. Nén chon mét tén vira ngan
gon vira goi nho. T .

6.2. Céch viét. Dit tir khoa typedef vao truéc mot khai bao thong thudng,
khi d6 ten dit lieu (bién, mang, cau tric,...) trd thanh tén kiéu.
Vi du céu lénh:
typedef 1nt ng;

s& dit tén kiéu int 12 ng. Sau do cO thé dung ng (cung nhu Int) dé Khai béo
cic bi€n, mang nguyén nhu sau:

ng x,y,a[10],b[20][{30];
Tuwong tu cac clu 1énh:
typedef float mt50{50];
typedef int m_20_30[20][30};
typedef enum {T1,T2,T3} T,

+ Pit tén ki€u mang thuc mot chiéu 50 phdn tir 1a mt50.

4 Dt tén kiéu mang nguyén 2 chidu kich ¢& 20x30 1a m_20_ 30
+ Dat tén ki€u enum ¢6 3 phén tr {T1,T2,T3} la T

Sau nay ta ¢6 thé dung cac khai bdo: - ' |

mt50 X,V: 1* cac mang thuc mot chiéu 50 phﬁn ¥/
- m_20_30ab; /* céc mang nguyén 2 chléu leh c& 20X30 */
Ty~ /*tlablénenurri*/ o

 Tém lal Chi cén thém tit khod typedef vao mot khai bdo ta s& nhédn dirgc
mot tén kiéu dit liéu va ta ¢6 thé ding tén nay de khai bdo cic bién, mang,
cau truc,.. - | L

§7. KHOI LENH

7.1. Dinh nghia. Khdi 1énh la mot ddy cic cau 1énh dugc bao bdi céc dau
( va }. Vi du: "’ " |
{
a=2; b=3;
printf ("n%6d%6d",a,b);
\ |
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7.2. Mot chit ¥ quan trong khi viét chuong trinh la:

Turbo'C xem mot khéi 1énh cling nhu mot céu lénh riéng 1¢. N6i
cidch khdc chd nio viét duge mot cau lénh thi & d6 ciing c¢é quyén dit
mot khoi 1énh. |

- 7.3. Khai bao ¢ dau khoi I¢nh. L

‘Cic khai bdo bién, mang chang nhiing c6 the dat ¢ dau cia mot ham 'ma
cdn ¢6 thé viét & dau khéi 1énh, vi du:

{

int a,b,c[50];

float x,y,z,t[20][30];

a=b=3; /* gan 3 cho a va b*/

X = 5.7, y=a*x; -

z=b*Xx;

printf ("ny=%8.2f\nz=%8.21",y,z);
}

7.4. Su long nhau cua cac khoi lénh.

Bén trong mot khéi 1énh lai ¢ thé viét cdc khéi 1énh khédc . Su 16ng nhau
theo cach nhu vay la khong han ché€. Ta thdy mot diéu thd vi 1a: Than ham
ciing 13 mot khéi lénh. P6 1a khéi 1énh cyc dai theo nghla né chita nhiéu
khéi lénh khic bén trong va khéng kh6i 1énh nao chua né

7.5, Pham vi hoat dong cua cac bién va mang

Mét diém c4n nhé k¥ 1a: néu ta quan niém céc blt:n VA céc mang khai bdo
trong mot khai lénh s& ton tai suot thdi gian Jam viéc cha chuong trinh va
duoc sir dung trong toan bo chuong trmh thi cach hleu nhu viy 13 khong
dung Thuc chat cua van de nhu' sau:

Khi may bét diu 1am vlec vii mot kh01 lénh thl CAC I:uén va cic mang
khai bdo bén trong né méi dugc hinh thanh va dugc cdp phdt bo nhé . Céc
bi€n nay chi ton tai trong thdi gian may Iam viéc bén trong khoi Iénh va

chung s€ lap tic bi€n mat ngay sau khi mdy ra khoi khoi 1€nh. Tur nguyen ly
‘nay co6 thé rit ra nhitng két luin quan trong sau:

- Gia tri cua mat bién hay mot mang khai bdo bén trong mét khoi lénh
khong thé dua ra dé stt dung ¢ bat ki ché nao bén ngoai khéi lénh dé.

- O bit ky chd ndo bén ngoai mot khéi kenh ta 'khong thé can thiép dén
cdc bién va cdc mang dugc khai bdo bén trong khai 1énh.

- Néu bén trong mot khoi ta ding moét bién (hay mot mang) cé tén 1a a,
thi diéu nay khong lam thay doi gia tri ctia mét bién khac cling ¢6 tén 1a a
(néu cé) duoc diing & dau dé bén ngoai khoi [énh nay.
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- Tuy nhi€n néu mét bién da dugc khai bdo & ngoai mot khdi 1énh va khong

trung tén vai1 cdc bi€n khai bdo bén trong khéi lénh nay thi bién d6 cling c6 the
sir dung ca bén trong cling nhu bén ngoai khéi 1énh.

7.6. Vé cac khoi lénh 16ng nhau.

Gia sir cing mot tén bién hay tén mang la1 duogc khai bdo & ci hal khoi
lénh 16ng nhau theo cidch E
{

nt a;

int a;

}

Kh1 do lam thé nao dé phﬁn biét dugc bién a trong va bién a ngaal Vé
thuc chat & day ta c6 hai dai lugng khac nhau nhung cé ‘chung mot tén 1a a.
May s€ cdp phat hai khoang nhé khic nhau cho hai bién nay, pham vi hoat
dong va thoi gian tdn tai clia ching ciing khéc nhau. Bién a trong c¢6 pham
vi hoat dong tai cic ciu 1énh cia khéi 1énh trong va né chi tén tai trong
thoi glan méy 1ani viéc v6i kh6i lénh nay Con pham vi hoat ddng clia bién
a ngoal bao gém cdc cau lénh bén trong khdi 1énh ngoai nhung khong
thudc khoi 1énh trong. Ta cling luu ¥ 1a: su thay ddi gid tri cia bi€n a ngoal
khéng c6 anh hlrcrng gi t61 blen a tmng va nguo‘c lal Vl du xet doan

ChlIUIlg trmh
o
| int a=5,b=2:
:int a=4;
b=a+b;
printf (""\na=%3d b=%3d",a,b);
| _
printf(""\na=%3d b=%3d",a,b);

}
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trong chuong trinh trén cé sit dung hai céu:1énh printf hoan toan giéng nhau

vé mat hinh thic, nhung thuc chit chiing s& cho cic két qua khic nhau %u%'n
a & cau lenh printf thi nhat ¢ gid tri bang 4 (bién a trong ) cbn bléh a 0 cau
lénh printf thd hai c6 gid tri 13 5 (bién a ngodi ). Bién b ¢é cling rnét b7 nglua
nhu nhau trong ca hai cau 1énh, né c6 gid tri bang 6. Vé mat hmh thic thi
chuong trinh trén c6 hai bién 1a a va b. Nhumg thuc chﬁt*téh tzu ba blé'n khéc:

nhau: a ngoai, a trong va b.
Nhu vay doan chuong trinh trén s&€ cho hién trén man hinh har dong
nhu sau; -

a=4 b=6 E R SRS
a=>5 b=6 SO A
Chuong trinh duéi day minh hoa cic qui tac viranéutrén. - - - (7
/*chuong trinh minh hoa pham vi hoatdong. -~ -~ » - "
cua cac bien trong va ngoai khoi lenh */ - - ’
#include "stdio.h" -
main()
{
int a,b=20;
int ¢,d=40; -
float e=-35.11; I
float x=23,y,z,t=36.1; '
a=c=10;
y=z=a+b+c+d;
~ float y,z; S
y=z=e+X+t;
fprintf(stdprn,”™\n y tmng—%B 2f\n Z trong—%$ 2f' ,y,z),
} S b
~ fprintf(stdpm, “n\n y ngoai =%8..2|t_\n zngoal=%82f':,i¥,z),
\ a F0) 1
K&t qua thue hién chuong trinh
y trong = 24.00
zZ trong = 24.00
y ngoat = 80.00
z ngoal = 80.00
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1ji

Cdu triic chwong trinh va ham la mét tmng cac van dé quap trqné cua C
- $€ dugc ban dén mot cach ti rm trong chlrcrng 6. (3 dﬁy chung ta} chl, duai ra
mﬁt sO qui tac chung . - TR B

+ Ham la mot don. vi déc lap clia chucmg trmh Tmh doc lﬁp cua hqm thé
hién trén hai diém: - e e el
- Khong cho phép x4y dung ham bén trong mot hﬁm khac e |

- Mo6i ham ¢6 cdc bi€n, mang, ...riéng ctua minh va ching chi dll'UC 'stf
dung nodi bo bén trong haim. Néi cdch khac ham 13 don w cd'tinh chat

khép Kkin. SRS ‘

+ Mot chuong trinh bao gém mot ho#ic' nhiéu 'ham: Ham main() I3 ‘thinh
phan bat budc cta chuong trinh. Chwong trinh bt ddu thucrhién :tir cau-lénh
dau tién ciia ham main() va két thiic khi gap dau .} cudi ciing ¢iia ham nay. Khi
chuong trinh 1am viéc, mdy ¢6 thé di tir hAm nay sang bam khic.,. -,

+ Chuong trinh C dugc t6 chitc theo maiu:

ham 1

ham 2

ham m g
Bén ngoai cdc ham ( & vi tri ...) ¢6 thé dit: Todn tlr #include, todn tir
#define, dinh nghia ki€u di liéu bang typedef khai bao bién ngodi, mang
ngoai, bién tinh ngoai va mang tinh ngoai. - .
+ Viéc truyén dit liéu va két qua tu ham nay sang ham khic dugc thuc
hién theo m6t trong hai cich:
- Str dung dot cua ham

- Sir dung bién ngoal mahg ngoai, ble:n tinh ngoal va mang tmh NGOoAl.

§9. BIEN, MANG TUD(’)NG TR

9.1. Pinh nghia. Cic bién (mang) khai bao ben trong thﬁn cua mOt ham
(ké ca ham main) goi 1a bién (mang) tx dong hay cuc bﬁ | ~

Cdc d6i ciia ham ciing dugc xem la bién tu dong

Do thar ham cling 12 mét khoi I€nh, nén tu nhung qﬁ1 dlnh chung vé khéi |
lénh di ndi trong §7, cd thé rit ra nhimg diéu sau:
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.l'i'

-+ 'I-II 1 II. 10T ' I:I 'If';‘ : l*: i AU E1n
trong than cua ham ma tal do chung.dugc khzu bao IS TREPLL ¢ I

+ Thoi gian ton tai: Cic bién (méng) tu dong cua mat ham §& {3&4-{&{ y
(dugc cap phét b nhé) trong khoang thcﬂ glan tut khl *may Hat dﬁ’u Tam Vléc
vGi ham dén khi mdy ra khoi ham. e R N R B ST I T PSS [ATR:

-
' T F L ]

4 Nhan xét : g ) ey, -._‘._.*' : E'}_;"i"f “.'f. A P A

S Z Y
w

‘Do chuo‘ng trinh bat dau lam v1ec tur cﬁu lénh dﬁu tlén cua hani mam() ﬁ?
khi mdy ra khdi haim main() thi chucmg trmh két thuc nén cag blé'n, m; i

khai bac trong ham mam() s& tén tal trong su6t thm glan lI:.’un ‘{mc cuq'
chuong trinh. -

9.2. Khm dau: | . ’ . N

Chi c6 thé dp dung co ché khdi ddu (khdi ddu trong khai bao)fché*bié;i tur
dong (xem vi du trong §4 ) - | N
Muén khoi diu cho mot mang tu dfmg ta phal su dung toaﬂ tu g”an NN

] - L - . . .

r . L. ry . . [ ] :

T L . . 1 r . . i .!'- '
ilJ - . SRS I R | eora | -_- ! ) -

-~ K

VI du' CEE e o
. o Gl RS ! r: S0 ;:f SRS
Poan chirong trinh I o :
RN L R R e
main() .
{ SRS
float a[4] = { 3.2, 1.5,3.6,2.8 }: A
] T '-1' Lo

sai & chd da sir dung co ché khdi ddu cho méng twdéng a.- ©* */"

- Bién, mang tv dong chua dugc khou dﬁu thi gla tri ‘ciia ‘chiing 12 hoan
toan 1a khéng xac dinh. | T LI 2 IR
Vi du: | RN ?i"
Poan chuong trinh R ' |
#include "stdio.h" -
main() | o
{

float a;

int b[3}];

printf ("\n%38.2f %6d",a,b[1] );
| |

l2 vO:nghia va khong thé 1am viéc duge, vi né thuc hién ¥ dinh dua ra man
hinh gia tri cua bi€n a va phan tir mang b[1] trong khi ca hai déu chua dugc -
khoi dau.- g

’.l... 4
- - L
.:I:"I.I- fe



§10. BIEN, MANGNGOAX . . . .

+ DPinh nghia. Bién (mang) khai bio bén ngoai cdc ham: gm A bién
(mang) ngoai. L S N

+ Thoi gian t{m tai. Bién (mang) ngoal s€ tﬁn tai (duqc cﬂfp phzit bd nhﬂ);
trong sudt thoi gian lam viéc cua chuong trinh... - - . o

+ Pham vi sit dung. Pham vi hoat dong cua blen (mang) ngoai la fix, vi tri
khai bédo clia chiing cho dén cudi tép chuong trinh. Nhu vay, néu mﬁt blé'n
(mang) ngoai duoc khai bao & ddu chuong trinh (du‘ng truée tat ca czic ham) lh1‘.

né c6 thé sir dung trong bat ky ham nao nuén 13 ham do khéng co cac blé'n tu

dong trung t€n vél bi€n (mang) ngodi nay.

Chii y: Néu chu’o‘ng trinh viét trén nhiéu t&p va cic t&p dugc dlclr dﬁc lﬁp,
thi pham vi sit dung cia bi€n, mang ngoai co thc mo rong tu.' tcp nay sang tép
khdc bing tir khod extern (xem Chuong 11).

+ Céc qui tic vé khm daun

1/ Cac bién (mang) ngodi cé thé khm dﬁu (mot lﬁn) vao luc dlch chuong
trinh bing cich sl dung cic bi€u thitc hang. Néu khéng ﬂlmc khm dﬁu u?éy

s& gan cho chiing gia tri khong.
Vidu:

charsao="*
int a = 6*363;
long b 34%3*2467,
float x = 32.5; | | T
floaty [6] = { 3.2,0,5.1,23,0,41 }; B A T HY
int z[3][2] = { e

i3 o Ao H
fr ' I_lv‘\u.'f : 4

{ 25,31},

{ 46,54 },

{ 93,81 }
}s

main()
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2/ Khi khéi dau mggg ngodi ¢6 thé khfrng" cdn chi ra kich thudc (s6 phén

tr) cha nd. Khi d6, méay s€ danh cho mang mét khoang nhé du dé thu nhin
danh sdch gia tri khoi dau.

Vidu:
floata[] = { 2.6,3,15 };
int t[}[4] = {

{ 6,7,8,9 },

{ 3,12,4,14,}

}s
3/ Khi chi ra kich thuéc ciia mang, thi kich thudc nay cin khong nhd hon
kich thuéc caa bo khoi dau. g

Vidu:
float betaf8] = { 6:3,12.5 };
int h[6]{3] = {
{4321}, {619},
- {05.2)
s
4/ Dai véi inang 2 chiéu cé the khdi ddu theo cic cich sau (So gia tri khoi
ddu trén mbi hiang c¢6 th€ khic nhau):

float al[{3]= ¢
(0}, B o
{25,36,8}, ~ 3
{-6.3}
b
int x[10][4])= |
{ 0},
{1,2,34 },
{ 9,10 },
{5,6,7,8}
};
5/ Bo khéi ddu clia mét mang char c6 thé:
- hoic 1a danh sich cdc hang ki tu,
- hodic 12 mot hang xau ki tu.
Vi du:
char name[] = {'H','a’, 'n','g’,\\0' };
char name]} = "Hang";
char name[10] = { 'H','a",'n’,'g',\0' };
char name[10] = "Hang";
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... Chuong trinh sau ddy minh hoa cac qui tic khdi dau néu trén -, .
#mclude "stdio.h"-. L L e
inta=41, t{]{3] = { N

| { 25,30,40 }, S
1145,83,10 }
¥
float y[8] = { -45.8, 32.5 };
float x[10]][2] = {
{ -125.3,48.9 },
SR { 145.6,83:5 } S
}; S A E
char nl{] = {"T,'h’,'u' N0 };
char n2[] = "Thu™; TR
char n3[10] = {'T",'h’,'u’,\0" };
char n4{10] = "Thu";
main{)
{ .
 printf(stdprn,™na = %6d, t(1,2) = %6d, t(-l 1)_.=~%6d"-, |
a,t[1]02], ([1]{1]) )y~ - RAIR
printf(stdprn, \n\x(1,1) = %38.2f, x(2, O) %8 2f",
x[1][1}], x[2]10] );
printf(stdpm, "\n\n%Ss%Ss%SS%Ss" nln2, n3 n4 );

}
Két quia thuc hién chuong trinh
a=41, t(1,2) =10, t(1,1) = &3
x(1,1) = 83.50, x(0,2) =0.00
Thu Thu Thu Thu

§11. TOAN TU sizeof

Toén ti sizeof cho ta kich c& (tinh theo byte) ciia mot kiéu dit liéu ciing
nhu mot d6i tugng dit liéu. N6 duge viét nhu sau: | |
sizeof(kiéu dit lieu) o
sizeof(Do1 tuong dit liéu)

Kiéu dit licu c6 thé 1a kidu chudn nhy int, float va kiéu duge dmh nghla
trong chuong trinh (bang typedef, enum, struct, union).

P6i tugng dit lieu bao gém bién, mang, cdu tric,...(tén cua vung nho
dir l1éu). | . N
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mmmanmgdnngﬁémmdmhﬂphﬁn t{f clia mot mang trong co

ché khai dau, vi du:
double x[]={ 23.5, 78, 49.3 };
int n= sizeof(x)/sizeof(double);
S6 phdn tit clla mang x duge lwu trong bién n.

§12. BIEN TINH, MANG TINH

Dé khai bdo mot bién (mang); tinh ta viét thém tir khéa static vao dang
trude, vi du: |

static int a,b,e[101;

static float x,y[10][6];

C4c khai bao dang trém ¢é the dat bén trong hoic ben ngoal cAc ham. Néu.
dat bén trong ta c§.cde bién (mang) tmh trong, dat ben ngom ta:cé cdc bién

(mang) tinh ngoau..
Cic bién (mang) timh (trong va ngnal) glong b1cn (mang,) ngoal &.ché:

+ Ching dirgc cap phat bd nhé trong sudt thoi gian hoat dfmg ciia chuong
trinh, do do, gid try cua ching dlrcrc Turu trir tir dau dén cudi chuong trinh.

+ Chung c6 thé dm:rc khdi dﬁu mot L’zm khi dich chumtg trinh nhd cic biéu
thic hing. Céc qui tac khdi dau déi véi bien (mang) ngeai ap dung dugc doi
véi bién (mdng) tinh . Sy khdc nhau giita bién (méng) mgoai véi bi€n (mang)
finh chi & pham vi hoat dong (str.dung).

+ Céc bi€n (mang) tinh trong chi dugc sur dumg bén trong than cua ham
ma tai ¢é chiing dugc khai bao.

+ Pham vi sir dung clia cdc bién (mang) finly ngodi duoc tinh tr khi chiing
khai bao dén cudi tép goc chira chung.

Trong trudng hop chuong trinh. dit trém mét tép, hoac chuong trinh dat
trén nhiéu tép nhung dung todn tu #include dé két ndi cdc t&€p voi nhau
thi cdc bién (mang) tinh ngoal co cung pham Vl su’ dung nhu cac b1én
(mang) ngoat.

Hai chuong trinh dudi ddy minh hoa cac diéu da ndi vé blén (mang) tinh,
chiing hoan toan tuong tu nhu chuong trinh néu trong §10. So sanh két qua
cha chuong trinh, ching ta thdy dugc bién (mang) ngoat va bién (mang) tinh
dugc khdi ddu theo nhiing qui tac giong nhau.

Chi §: Bién, mang tinh (trong va ngoai) s& néi k§ hon trong Chuong 11.
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. [* chuong trinh minh hoa cach khoi dau bien, maanh,M/

#include "stdio.h" e
static inta =41, t{]J[3]1={ -1~ 7 - o0 shduab
{25,30‘,51-0} !'[ S SIL TN AR YT
SR {"14‘55,3'3:10 b P APRI N s ORIV
¥
static flgat y[8]= {-45.8, 3’15‘}*” 8 _
. -static float x[10]{2] = { R T T A
(- 1253 43 o), SR
{ 145.6,83.5}) - - . .. ...
static char nl[] ={'T, 'h' ', \O' }' - -
| ,I statlc char I'l2 L "Thl.l'; SEE T s 5l 1 :jit:{__i!:, J‘.- |
* static char n3[10] = 'T"'h', 'u"\() l N
statlc char n4[10] "Thu",
maln () | S

H

' ) L
SRS H S AT R SS TR
; BT T - e d e
h ; r PR 'II a1 .- 1. L.

N SN B PRI

b

ifprmtf(stdprn '\na = %6d t(l 2) %6d t(l l) -%Gd"
| ﬂt[I][Zl t[1][1]) s e
..fprmtf(stdprn,"\n\mx(l 1) =%8. 2f x(2 0)¢—%B 2f" '
XLUOULXE2HOT); 5 oo i ot

| fpnintf(stdprn,'-\n\n%Ss%Ss.%Ss%ng'-,nlf,n2:n3,n4 ),

v Két qua thue hién chuong trith’ o0 b e ey
a=41,14(1,2)=10,t(1;,1) =83 i O i

[T x(1, 1) 83.50, x(2,0y=0.00" - i bue ot
oL - Thu - “THi Thu . f-jwf..!-:é:': LI
/* Chuong trinh minh hoa cach khoi dau cac mang finh trong / o

#include"stdio. h"
mam() |

{ _. . L ;J.-: .
- staticinta =41, t[](3] = { o e
(25,30,40'},{ 145,830 "

TR H!;

-k . ' :.l. '_.-F" LR | . ]
N {* IR =!1¢[?s At Hl_ﬂ 2
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static float y[8]'= {-45.8,32:3} }u TR THL ?_,-_;f;i OSREATENS u a6 oeid

static float x[10][2} =] - R NS TOH SN LRI _ t,n’rri TR
{-125.3,48.9 }, SRS}
- { 143.6,83. 5;} Ay SO (i Lot
| } | AREE U ERTHE 1S,
static char n1[} = { 'T,'h’,'u’,\0' }; ;r-': s
static char n2[] = "Thu"; RS Pt TR B T NI T
static char n3[10] = {'T",’)h’,’u',N)" }; Lot

static char n4[10] = "Thu"; ~ .~ . s T

fprint{(stdprn, '"\na -%6(1 1(1 2) —%6d f(l 1) -%Gd"
a[1][2], t{1][1]); .

fprintf(stdprn, \n\ny(0) =%38.21, y(1) %8 2 y.(Z()r-%S 21",

y[0].y[1],y(2]
fprintf(stdprn, \m\nx(1,1) "%8 2f x(2|,,0) -%2»8 %f'

x[1][11,x[2]10] );
~ fprintf(stdpr, "\n\n%a,S%BS%BS%Bﬁ"'nl n2,n3.n I §
o {
o :__Ket qua thuc hién chucmg E}‘II}i saprn oty BB o ;;fﬂﬂ:; R
Ca=41,1(1,2)=10,1(1,1y=83 | ks e

- y(0) =-45.8, y(1) = 32.50, y(2) = 0.00
x(1,1) = 83.50, x(2,0) =0.00
Thu Thu Thu | Thu

BAI TAP CHUONG 2
Bai.1 A
- Tim céc choé sai trong chuong trinh sau

#include "stdio.h"
main()

{ .
fprintf(stdprn,\na=%10.0f, b=%10d, c=%10ld, d=%10d",

-3456,25¢3,4635,456398461);
]
- Stra lai cho diing r6i thuc hién trén may.
Bai 2. |
Viét chuong trinh in mét dong v6i nd1 dung sau:
N =365
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bang cdch st dung céc loai hing khdc nhau (hing s§ d4u phdy dong, hing int,

hang long, hing int hé 8, hing inf hé 16, hing ki tv, hing xau ki tu ).
Bai 3 |
Tim cac ché sai trong doan chuong trinh
float a[3], b=2;
a[0] = 5; o co
a[10] =4, a[b] =7,
Bai 4
- Tim cédc ché sai trong doan chuong trinh
{ |
~ Inta=6;
' float b=5.3:
t o
float x = a*b, y=a+b;
) S
printf("\ia=%10.2f, b=%10.2f, x=%10.2f, y=%10.2f ", a,b,x,y);
} | _
- Sira chita bd sung dé dugc mot chuong trinh hoan chinh sau d6 thuc hién
trén may. ' B |



P

CHUONG 3

BIEU THUC
Todn hang c6 thé xem 12 mot dai luong c6 mot gia tri nao d6. Theo nghia
d6 , todn hang bao gobm hang, bi€n, phdn tir mang va ham. Biéu thic 1ap nén
tir cac toan hang va cdc phép tinh dé tao nén nhiteg gid tri mdi. Biéu thic

dung dé di€n dat mot cong thic, mot. quy trinh tinh toén, vi vay né la thanh
phén khong thé thiéu duoc trong chucfng trinh.

- Dudi day s gi6i thiéu cac phep toam va cach wé’t cac bléu thurc Ta €,
thay trong C c6 nhiéu quan niém rit mdi vé biéu thic, -

SLBIEUTHUC ... .. . . .o

Bi€u thifc 12 mot sy két hop giita céc phép todn va céc todn hang dé
dién dat mot cong thic todn hoc nio dé. Khi -viét bidu thitc cé thé va nén
diing cdc ddw ngoic tron d¢ thé hién ding trinh tu tinh toan*trﬁrig bidu-
thitc. M&# bi€u thic s€ cé mot gid tri va néi chung cdi gi'eé gid tri déh -
dugc xem la bi€u thitc. Nhu vay hiing, bién, phdn'ti rhang va ham 'bﬂdg |

dugc xem la bi€u thirc. Trong € dua ra nhiéu quar niém méﬂ Vé;bléll thiic
nhu bi€u thitc gan, biéu thirc diéu kién. - STEEC

Bidu thiic dugc phan loai theo kiéu gia tri: nguyén va thyc. Trong cic
ménh dé logic, biéu thic duoc phﬂn thanh dung (gia tr1 khac khong) va sai
(gid tri bang 0). £ 2

~Biéu thifc thudmg duge diing trong:
- v€:phai clita caulénh gan, - | |
- lam tham s6 thuc sy clia ham (nhu hdm printf);, @ < o0 0f
- Iam chi s6, |
- trong cac toan tu if, switch, for, while, do whlle
Sau day Ia mot vi du 4p dung bidu thuc dé tlnh dlén tich tam glac
p=@+b+c)2;/*Nitachuvi*/ o
s = sqrt(p*(p-a)*(p-b)*(p-c));
Chiing ta da thdy c¢6 hai khdi niém chinh tao 1én biéu thic 12 todn hang
va phép todn. Todn hang gém: hdng, bién, phin t& mang va ham. Hing,

bién va mang d3 xét & cic phan chlmng truac Du6i ddy s€ néi dé€n phép
toan va ham.

Il\. - - - .-'tl. r 1
__;I' LI | v . _I..'-_ 'r_. _

45



ar

Cac phép todn hai ngoéi s6 hoc la:

Phép toan Y ngh vi du
+ Céng ' a+b
- T ... . ab
& Nhin - ¥
% L4y phén du Ca%b

C6 phép todn mot ngodt - vi du -(a+b) nhung khfmg co phcp +. Phep chla
hai s nguyén s€ chat cut phan phan, vidu: | = |
11/3=3
Phép todn % cho phan du ctia phép chia nguyén, né khong ap dung duge
cho cdc gid tri kiéu float va double. Vidu:
1193 =2 _- S B R T A
Cac phép toan + va - cb ci‘mg s wu tién, va nho hon s& wu-tién clia* / va %.
Ba phép todn nay lai c6 50 thif tr wu tién'nho hon phép trir mét ngoi . Cac
phép todn s6 hoc dugce thuc hién tir trdi sang phai . SO uu tién va kha ning
két hop cua phép todn dugc chi ra trong §10. o

Cic phép todn s6 hoc dung dé viét cdc cong thirc todn hoc, vidu: -
(a*a-b*b)/(x*x+y*y) | ‘ |

§3. CAC PHEP THAO TAC BIT

DAy la cic tdc vu thudng gip trong assembly (it gap trong ngdn-ngfr béc
cao), né cho phép xir Iy dén timg bit cia mdt s nguycn Céc tac-vu nay

(khong ding cho ki€u float va double) gom:, ... - . ..
Phép toan Y nghia - Vi du -
& Phép Va (AND) theo bit '_ a&b
| Phép Hodc (OR) theobit . = alb
A Phép Hoic loai trir (XOR) theo blt - ahb
<< Dich trai Ak 4
>> Dich phai I L a>s 4 o
~ Ldy phdn b theo bit =  a ,_-
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Giai thich thém:;

l&1=1
1&0=0
0&1=0
0&0=0

[10=1 AT R ILEEEE A R
0l1=1 o
010=0
SO I A N AR SR EENNS CEEVEE S R AT
1A1=0 N | - ,
11&0:1 - S . 5
0Nl =1 o S BRI SR BN R
0A0=0 L

I I;lj.*.'-:

a << n = a*2" |
a>>n=af2¥ S SR I S S

~1=0 -
=1 ; .
Chi ¥ vé phép chuyén dich: Cung hhu assembly, C phﬁn blét

+ Cac phép dich chuyén s6 hoc: Thuc hiéi tréﬁ gu‘i tri int, bo todd bit
dau (bit cuc trai). | _

+ Cac phép dich chuyén logic: Thuc hlén tr?;n cac gla tn unmgned bit ddu
khong dong vai tro g1 ca, ciing bi dlch chuyén nhu céc bit khéc.

coL b i

Cac vi du minh hoa
Oxalb6 & Oxff = Oxb6
Oxalb6 | Oxff = Oxalff
Oxalb6 N Oxffff = 0x5¢49
Oxalb6 << 8 = 0xb600
Oxalb6 >> 8 =0xal o
(-256) << 2 =-1024 - 7 b i
(-256) >> 2 = -64
~0xalb6 = 0x5¢49

Cac vi du ap dung

Vi du 1: Dé xét xem bit thu n (n:>—0) cua blcn nguyén a bang hay khac
khong ta c6 thé ]1am nhu sau:

i v 1 !':.-: l-l
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b=a >>n;

if(0x01 & b)
printf("™\n Khac khong");
else
printf("\n Bang khong");
Vi du 2: De trich byte thap va byte cao clia bién nguyén a c6 thé dung
doan chuong trinh sau: 1
b_thap = a & Oxff
b cao=a>>8
printf(""\nbyte thap= %x",b_thap); /* in dang hé 16 */
printfi("\nbyte cao = %x",b_cao);
Vi du 3: Dé xo04 bi€n nguyén a cé thé dung lénh

a = aha;

§4. PHEP TOAN SO SANH VA LOGIC
Phép todn so sanh va logic cho ta hoic gid tri ding (1) hodc gi4 tri sai
(0). N6i cdch khdc, khi cdc diéu kién néu ra 13 ding thi ta nhan dugc gid tri
1, trong truong hop tréi lai, ta nhdn duge gia tri 0. - .
4.1. Cac phép toan so sinh cho trong bang sau:

Phép toin Y nghia Vi du
> ' €6 16n hon khong? a>b
| | o "-3>7cog1atr10
>= C6 16n hon hay a>= b
bang khong? 8 >=8 ¢6 gu’i tri 1
< C6 nhd hon khong? ' a<b =
| '9<9cogi’ﬁtri0
<= C6 nho hon hay a<=b o
bang khong? - 3<«<=10c6 gid tri'l
== Cé6 bang nhau khong? a==b -
3==9c¢c6gidtri0
= Co khiac nhau khong? al=hb

31=9 ¢4 gid tri 1

Bon phép dau ¢6 cling 6 uu tién , hai phép sau ¢ ciing s6 thit tw uu tién
nhung thap hon s6 thit tu vu tién clia bén phép déu.
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_Cac phép so sdnh 0 1ru tién thap.-hon so-véi cdc'phép tadn sd hoc; che

nén biéu thic: Coant
1<n-1
duoc hiéu 1a:
1< (n-1)
4.2. Phép toan logic. o U
“Trong C sl dung. ba phep toan loglc D g ;'} 1 A
-phép pha dinh motngoéi ! . . el
- phép Va (AND) && c SR IR
- phép Hoidc (OR) ||
Y nghia cha chiing dugc cho.trong cdc bang:. . -

a R T U SR T AR
’ ret I : r:‘u
Khic khong 0
. . — m— - ¥, i
| Bangkhong | - 1],
. _ y
, 1

a | b
Khéc khéng Khéc khong
Khac khong Bang khong
Bang khong Khic khong
Bang khong Bang khong

Chil §: a va b c6 thé nguyén hay thyc. e e
3>7cogiatri 0 S A N A LR §
7>3 cogidtn 1
3&& T cogidtn |
115.6cogidtri 0 o
Cédc phép so sanh c6 s6 wu tién nhd hon so véi ! rihu‘ng 161 hon so vm &&
va Il , cho nén céc biéu thic nhu: N
(a<b)& &(c>d) g |
c6 thé vi€t mot cdch gon hon bing cich bd di ddu ngoic -
a<b && c>d |
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— -

&&

Cic phép todn so sidnh va logic dugc diung dé thiét lﬁp diéu kién ré
nhanh trong toan tu if va diéu kién két thdc chu trinh trong cdc todn tir
for, while va do while. O chuong 5 s& c6 rit nhiu vi du vé.viéc sit dung

cidc phép todn nay.

§5. CHUYEN POI KIEU GIA TRT
Viéc chuyén déi ki€u gla tri thudng dién ra mot cach tu dong trong hai
truong hop sau: o
- Khi biéu thitc gém c4c todn hang khéc kiéu. __
- Khi gdn mot gid tri kiu nay cho mot bién (hoic phin tr mang) kiéu kia.
Diéu nay x4y ra trong todn tr gén, trong viéc truyén gia tri cac tham s thuc
su cho cdc doi (Chuong 6), trong cau 1énh return (Chuong 6). |

Ngoai ra ta ¢6 thé chuyén tir mot kiéu gid tri sang mot ki€u bt ky ma ta
- muon bang phép ép kiéu: |

(Type) (biéu thitc)
Vi du: | |
(ﬂoat)(a+b)

3. 1 Chuyén doi kiéu trong biéu thuc

Khi hai todn hang trong mot phép todn c6 kiu khdc nhau thi kiéu thap
hon s& dugc nang thanh kiéu cao hon trude khi thuc hién phép todn. K€t qua

thu duoc 1a mot gid tri c6 ki€u cao hon.
Chéng han:
- Giita int va long thi int chuyén thanh long.
- Giita int va float thi int chuyén thanh float.
- Giita float va double thi float chuyén thanh double.

Vi du:
1.5*%(11/3)=4.5
1.5%11/3=5.5

(11/3)*1.5=4.5
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5.2. Cac phép chuyén ddi kiéu

Cdc phép chuyén dai ki€u ciing dugc thuc hién thong qua phcp gin. Gid
tri cia v€ phai dugc chuyén sang ki€u ciia v€ trdi d6 12 kiéu clia két gha .
Kiéu int c6 thé dugc chuyén thanh float. Kiéu float c¢6 thé chuyén thanh int
do chat cut phan thap phan Kiéu double chuyén thanh float bing cich lam
tron. Kiéu long dugc chuyen thanh int bang cach cit bd mot vai chit s6.

Vi du: néu n 1a bién nguyén, th1 sau khi thlrc hlcn ciu Iénh n=156n6s€

cogiatrila 15
5.3. Ep kiéu.

Kh1 viét
(type) (biéu thuc)
s& din ra su bién di kidu;
Ki€u ciia biéu thitc duoc déi thanh ki€éu Type theo céc nguyéen tac

néu trén.

Vidu:

Phép todn

(int)a

cho mot gia tri ki€u int. Néu a 1a bién kiéu float thi & day c6 su chuyén déi
tir float sang int. Chi ¥ ring ban than ki€u cia a2 vin khong bi thay déi. Néi
cich khic, a vin c6 kiéu float nhung (int)a c6 kiéu int.

D6i v6i hdm todn hoc clia thu vién chudn (xem phu luc 2) thi gid tri cia
d6i va gid tri cia ham déu c6 ki€u double. vi viy dé tinh cin bac hai cia mot
bi€n nguyén n, ta phai diing phep ép kiéu dé chuyén kiéu int sang double. Cu

thé ta nén viét nhu sau:
sqrt((double)n)
Phép ép kiéu cé cung s6 wu tién nhu céc todn tir mot ngdi (xem bang tém
tat cudi chuong).
Chua y:
+ év[uén co gia tri chinh xdc trong phép chia 2 bi€n nguyén cin ding phép
ép kiéu:

((float)a)/b
+ D& d6i gid tri thuc r sang nguyén, nén ding:
(int)(r + 0.5)
+ Chu y dén thit tu uvu tién:
(int)1.4*10=1*10=10
(int)(1.4*10) = (int) 14.0 = 14
b))



§6. PHEP TOAN TANG GIAM

" C dua ra hai phép todn mot ngoi dé tang va gidm céc bién (nguyén va
thuc). Toan tir taing ++ s&€ cdng 1 vao todn hang clia n6, todn lll' gidm -- s trir

dl 1. Chang han néu n dang c6 glé tri bing 5 thi:
~ Sau phcp tmh ++n, n c6 gla tri6 .

“Sau phép tinh --n, n co gia tr1 4

Dau phep todn ++ va -- ¢6 thé ditng trudc hoac: sau toan hang, nhu viy ¢6
thé viét:

++n n++ --n n--

Su khdc nhau cta ++n va n++ & ché: trong phép n++ thi n ting sau khi
gid tri clia né di dugc sit dung, con trerg phép ++n thi n duge tang trudc khi

né dugc sir dung Su khac nhau gura --n va n-—-—cung nhu vﬂy

Vi du:
Néu n bang 5 thi cau lénh
X = N++;
s€ gdn 5 cho x, con cau 1énh
X =441

s€ gan 6 cho x. Trong ca hal tmdng hop n deu trG thanh 6

Viéc chon phuofng 4n ndy hay phuong dn khic la tuy thudc ngit canh :
Phép toan tang giam thudng dugc sir dung trong cic toan tu for, while,... d¢
ting hay giam g1a tri cho cdc bién diéu khién. Rat nhiéu vi du nhu vy ¢6 thé

tim thay. trong céc chuong sau.

Cudi ciing, mdt diéu can hru y la khnng nén st dung todn tur tang gmm
qud thy tién trong céc bi€u thic, vi viéc d6 cd thé din dén cac két qua sai.

§7. CAU LENH GAN VA BIEU THUC GAN

7.1, Céu lénh gan. Céc cau I¢énh gén nhu:
| 1 = 1+2;
trong d6 vé& trdi dugc 1ap lai c6 the vi€t gon hon nhu sau:
14+=2;
Toan tu gan dang:
V+=e;
(trong d6 v 1a mot bién hodc phan tir mang, e 1a bi€u thifc) c6 the 4p dung
cho cdc phép toan hai ngoi (nhu + - * / %). -
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X = X*(y+3);
c6 thé viét
= y+3;

7.2. Biéu thitc gan la biéu thitc ¢6 dang:
v=e

trong dé v 14 mot bién (hay phan tir mang), e la mot b1eu thirc. Gia tr1 cla
biéu thic gan la gia tri cua e, lucu cuand la kleu cua v. Neu dat déu; vao sau

biu thitc gén thi ta dugc toan tir gan:
V=g,
Biéu thic gén cé thé sit dung trong cdc phép todn va cdc cau 1€nh nhu cac
biéu thitc khdc. Vi du, khi viét
a=b=);
thi dleu do co thlﬂ 14 gén gié tri ctia biéu thic
b=35 , | |
cho bién a. K&t qua 1a b=5 va a=5 Tuong tu, céiu lénh
a=b =c=d=38,
seganBchoabcvad
Xét thém mot vi du nita. Sau khi thuc hlén cau 1énh:
z=(y=2)*(x=06); |
thi y ¢6 gid tri 2, X cé gid tri 6 va z c6 gid tri 12.

§8. BIEU THUC PIEU KIEN
Biéu thitc diéu kién 1a biéu thiic cé dang:
el 7e2:e3

trong d6 el,e2,e3 [a cdc biéu thic ndo d6 . Gid tri cua bi€u thiic di€u kién

bang gid tri cha €2 néu el khac khéng (el ding ) va bang gid tri cia €3 néu
el bang khong ( el sai). Kiéu cla biéu thiic diéu kién la kiéu cao nhit trong
céc ki€u cha e2 va e3. Chéng han , néu kiéu clia €2 12 int, ki€u cia 3 1a float

thi kiéu cta biéu thitc diéu kién 1a float.

Cin phai luu ¥ ring bi€u thiic diéu kién thuc su B mot biéu thu’c vatacd
thé ding né nhu bat ki biéu thitc nao khic.

Vi du: Biéu thic
(a>b) 7 a:b
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N0 214 dat 3 a via b diu ngoj g vi e an o4 tha ha.
mifc wu tién cua ? va: la rat thap chi trén phé "p gan. - | o
Ta ti€p tuc xét thém vai vi du. SR TI
Céu 1énh: JETEEEA
s=a>b 7 a:b; | .
s€ gan g4 tri cuc dai cia a va b cho bién s. F o
Cau 1énh:
printf("\n %8.2f" a<b 7 azb); o
cho hién 1én man hmh gla tri mrc tiéu cua hal blén thu'c a va b A 1. j:

§9.VAIVIDU - - o g

Hai chuong trinh duéi day nham minh hoa: -
- Qui tic chuyén d6i kiéu gla trl va trinh tu thu'c hién céc phep toan trang

biéu thic. - I P E AT R Th RN PR
- Két qua thuc hién ctiia phép so sdnh va logic
- Cach dung cic phép toan ting giam-  + R P R ST RS YIS

G chwong trinh 1 ta da khong than trong tmng'xkhi ding ¢ic phép
todn tdng giam nén dan dén két qua sai. Chufcmg trinh 2. cho ké’t qud

dung o L : TR S 1r[1 .:' |
Ciing cin chi ¥ rang C cho phep viét A
A= -—X B "
(x--) - (--x)
X++ + ++X
(X++) + (++X)
nhung khong cho phép viét e h ST
X-----X X+++++X :
Chuong trinh 1. .~ S R R PRI TP SRR
f* = - S S e i SR "J"!_:’:""
i". : [ o 1_ 'JIF‘ : k'.‘-iir; ¢

Chuong trinh minh hoa:
* + viec chuyen kieu trong bleu thuc

+ su thuc hien cua cac phep toan logu.i o e

+ cach dung cac phep tang giam o )
*/ " ' - ! ! e
#include "stdio.h" ‘)
main()
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: . i *
, ! "IL.."I.E"1." . .
H A T I R O [ B

fprlntf(stdpm "\n1.5*%(11/3)= %6. 2t\n1 5*11/3- %6. 2f" H
SR - L5*(11/3),1.5%11/3); © - o HIan
fprintf(stdprn,"\n(11/3)*1.5= %6.2f\n11/3*1.5= ".%6121?";1 '
(11/3)*1.5,11/3*1.5); '
fprintf(stdprn,™\n11/3+1.5= %6.2f",11/3+1.:5);:h17" e s
fprintf(stdprn,'"\n\nGia tri cua quan he 3>7 la: %3d",3>7);
fprintf(stdprn, \n\nGia tri cua quan he 7>3 la: %3d",7>3);
fprintf(stdpm<"\nGia tri cua phep toan 38&&7 la: %3d",3&&7):;
(- : e . '*
int x = 10 B e
inty=11; SYPDFETRIRRY
/*Khong than trong khi dung phep tang giam ket qua sai™/
fprintf(stdprn, "\n\nKh1 x=10 va y-ll thi cau lenh ");
fprintf(stdpm,\n fpnntf(stdpm \"\\n\h%6d\\1%6d\\n%6d\" ");
fprintf(stdpm, \n x--*++y, x-- - oY, X+ ++y),'fj)!_ .
fprintf(stdprn,\n\nse in ra: ( gia tri sai )“) R
fprintf(stdpm, \m\n%6d\ %6\ %6d" X--¥++y X~ - <Y, X++ + +Y);
}
Két qua thuc hién chuong trinh
1.5%(11/3) =4.50
1.5%11/3 = 5.50
(11/3)*1.5 = 4.50 - ’ | o ;. 1
[1/3*15=450 113+15=450 =~ oot
* Gia tri cua quan he 3>7 la: 0 Gia tri cua quan he 7}3 la I
Gia tri cua phep toan 3&&7 la: 1 A o
-Khi x =10 va y =11 thi cau lenh
fprintf(stdprn, \n\n%6d\n%6d\n%6d", se in ra: (gia tri sai)
120 -
0
22

1
M.
A
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Chuong trinh 2.

[* | .
Chuong trinh minh hoa cach dung phep tang giam mot cach than trong.
Ket qua dung |
*/
#include "stdio.h"
main()
{
intx=10,y=11; o
fprintf(stdprn,"\nKhi x = 10 va y =11 thi gia tri cua "),
fprint(stdprn, "\m\n x-- * ++y\n X-- - --y\n X ++ + ++y");
fprintf(stdprn, \n\nse la: \n");
fprintf(stdprn, “n%d",x-- * ++y);
- fprintf(stdprn, "\n%d" x-- - --y);
fprintf(stdpm, \n%d" x++ + ++Y);
K&t qua thyc hién chuong trinh
Khi x = 10 va y =11 thi gia tri cua
Xew ¥ 44y Xom = =y - B
X++ + ++y se la:

120
-2 20

§10. THU TU UU TIEN CUA CAC PHEP TOAN

Ciac phép toan c6 do uu tién khic nhau, di€u nay cé nghia la trong cling
mét biéu thifc mot s6 phép todn nay duge thuc hién truéc mot s6 phép toan
khéc. Thit ty wu tién cia céc phép todn duge trinh bay trong bang sau.

Stt  Phép toan : " Trinh tu két hop

1 O[] = . - . Trai qua phai

2 | ~ & * - 4+ - (type) - Phatqua trdi
sizeof -

3 * (phépnhan) / % Trai qua phai

4 + - Trdi qua phai
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5 << >> Trai qua phai
6 < <= > >= . Trai qua phai
7 == I= Trdi qua phai
8 & | Trai qua phai -
9 A Trai qua phai
10 | - Trai qua phai
11 && Trai qua phai
12 | - Trai qua phai
13 7. 'Phai qua trai
14 = 4= = *¥= [= GPH= <<= Phai qua trai
>>= &= M= = ._ |
15 , ' Trai qua phai
Giai thich:

1) Cac phép todn trén mot dong cé clng thi ty wu tién, cdc phép todn O
hang trén ¢6 s6 uu tién cao hon cac phep todn G hang dudi.

2) D6i véi cc phép todn cing muc uu tién thi trinh tu tinh toan c6 the tir

trai qua phai hay ngugc lai. Diéu nay chi ra trong c6t "Trinh tu k€t hop”.
Vi du: - '
* --px = *(--px) (phai qua trar}
a>b?a:x?y:z = a>b?a:(x?y:z) (phai qua trai)
8/4*%6 = (8/4)*6 (trai qua phai)
3) D& viét biéu thitc mot cach chinh xdc nén sir dung cdc ddu ngodc tron.
4) Du6i day 1a vai chi dan vé cac phép toan la: |
Dong 1:
~[] Ding d€ biéu dién phdn tir mang, vi du a[i][j]
. Dung dé€ biéu dién thanh phdn cta cau tric, vi du: ts.ht_ten
-> Diing dé biéu dién thanh phan cau tric thong qua con tr6
Dong 2:
* Dung dé truy nhip dén viing nhé thong qua con tro, vi dy *a
& Phép todn 14y dia chi, vi du &x |
(type) 1a phép ép kiéu, vi du (float)(x+y)
Dong 15:
, Todn tt phdy thudng ding dé viét mot day bi€u thirc trong todn tit for
(Chuong 3)
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BAI TAP CHUONG 3
Bai 1
Lap chuong trinh giai phuong trinh bic hai
ax’+bx+c=0
(gia thi€t delta khoéng am)
Bai2 h
X4c dinh gid tri clia céc biéu thitc .
5.6+ 2.7 + 20/6 + 8.0

3.6 + 2.7+ 20/6.0 + 8.0
Bai 3 B

Hay tim cdc biéu thifc ding trong cic biéu thitc duéi day , .

(G=p++ |

i+j++ R .

FH(IH) HHHH

+
- ¥ '-
P

Vio mdy dé ki€m tra céc du‘ dodn

Bal4 BT

Lap chuong trinh xac dinh gia tni cuc dal va gla tn cuc. tléu cua bén s6
thuc nhap tr ban phim L

Lap chlro‘ng trmh dé: . L

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

- Xét xem n ¢6 phal la sO nguyen tﬁ' hay khong va in ra ké't luan
tuong tng.

Bai 6  ’ | .< .=fI . _Hgiz.?pﬁLih
CAc ciu 1€nh sau: -
int Xx,y; . e Ty
printf(’ '\nx-%ﬁd y=%6d" X=- 35 3 y—48 6) it

s€ lam gi?
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CHUONG 4
VAO RA

Trong cdc chuong trudc chiing ta dd nhi€u lan st dung ciac ham printf,
fprintf, scanf dé t6 chitc viéc dua vao va dua ra. chuong nay s€ gidi thigu lai
cic ham trén mot-cich ddy di hon. Ngoai ra s& bo sung nhiéu hdm méi nhu:
nhap xuat chudi, nhip xuit ky ty, xo4 man hinh, di chuyén con tré man
hinh, kiém tra bd dém ban phim. |

T4t ca céc qui tic vao ra s& dugc giai thich ti mi va dugc minh hoa trén
céc vi du cu thé. Cdc ham trong cic muyc tr §1 dén §6 khai bdo trong tep
stdio.h. Riéng céc ham trong §7 khai bdo trong conio.h.

§1. HAM printf

Ham printf c6 khi n'ﬁng chuyén dang, tao khuon va dua gid tri cic doi ra
man hinh. Dang t6ng quat cta ham nhu sau:

int printf(const char *dk, [,danh sich céc déi]);

O day d6i dk 13 bién con trd kiéu char (xem Chuong 6) chita dia chi cta
chubi diéu khién. |

1.1. Chuéi diéu khién gém ba loai ky tu:
+ Cédc ky tu diéu khién nhu:
\n Sang dong mai
\f Sang trang moi
\b Lui lai mot vi tri
\t D4u tab
+ Céc dic ta chuyén dang va tao khuoén (goi tat la dac ta) cho cic doi
tuong iing (xem cic di€ém 2 va 3 dudi day).

+ Cac ky tr khong phai 1a déc ta cling khong phal 1a ky tu diéu khién goi
14 ky tu hién thi (dwoc dwa ra man hinh) Ngoai cdc k¥ tu hién thi thong

thudng, c6 cac ky tu dic biét sau:

Cach viét Y nghia |

\ In radau’
\' Inradau”
N\ In ra dau \
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1.2. Pac ta c6 thé viét mot cach tong quat nhu sau:

%{-1[fw][.pp]ky tw chuyén dang

“Dau % va ky tu chuyén dang (Xem diém 3 du6i day) 14 nhimg thanh phdn
bat budc phai ¢6. Cac thanh phan khdc c¢6 thé ving mit. .

a) Dau trir:

+ Khi khong c¢6 mat dau trir (-) thi: két qua ra (trudng ra) duge don ve bén
phdi néu do dai thuc t&€ clia trudng ra nhd hon dé réng toi thiéu fw danh cho
né. Cac vi tri du.thira s€ dugc lap day bang cac khoang trong. Rieng déi véi

cdc truong s6, néu ddy s6 fw bat ddu bang s6 khong (0) thi cdc vi tri du thira
bén trai s& duoc 1dp diy bang céc s6 0. o

+ Khi c¢6 mat dau - thi moi di¢u ndi trén vin nhu vay trl.r ra la ket qua ra
duoc dén vé bén trdi va cic vi tri du thira vé bén phai (néu c6) luén dugc lap
diy bang cic khoang trong. (Dé dai thuc t€ ctia xau ki tu 1a s6 ki tu cua xau.
Céich xdc dinh do dai thuc t€ cia mét s& kiéu int, float hay double da trinh

bay ¢ Chuong 1, §7).

Vidu 1. o |
Trudng ra | fw diu - ~ két qua dua ra
-2503 8. «¢ob :-2503
-2503 08  ¢6 . :-2503
2503 . 8 . khoéng : -2503
-2503 08 khong :000-25.3:
"abcdef™ 08 cé :abcdef
"abcdef” 08 khong . abcdet:
"abcdef™ 8 khéng . abcdef:

b/ fw 1a mot day so nguyén xiac dinh do rong toi thiéu danh cho

truong ra: o

+ Khi fw 16n hon do dai thuc t€ cha trudng ra, thi cdc vi tri du thira s&
duoc 1ap dﬁy bdi cdc khoang trong hodc s6 khong va ndl1 dung cua trudng ra
s& dugc ddy vé bén phai hodc bén trii. Diéu nay da dugc giai thich & trén.

+ Khi khong ¢6 mit fw hoac kht fw nhd hon hay bang do dai thuc t€ clia
trlro'ng ra thi d6 rong (trén thiét bi ra) danh cho trucmg s& bang do da1 thue te

cla truo‘ng

Vi du 2.
Truong ra | Fw Két qua dua ra
"alphabeta” 3 :alphabeta:
432056 vang mat :432056:
-13782 4 -13782:
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¢) pp 1a day s6 nguyén. Tham s6 pp chi dugc sir dung khi d6i tuong ng

14 mot xau ki ty hodic mot gid tri kiéu float hay double.

+ Trong trudng hgp d6i tuong Wng cé gia tri kieu float hay double, thi
pp 12 do chinh x4c cha trudng ra. N6i mot cdch cu thé hon gid tri in ra s&
cd pp chit sO sau ddu cham théip. phﬁn Khi vang mat pp thi do chinh xéc
dugc xem la 6.

+ Khi d6i tuong dng 12 mot x4u ky tir thi:

- Néu pp nho hon do dal cla xau th1 chi pp ky tu dau tién cua xéu dugc
dua ra. |

- Néu ving mat tham s6 pp hoac néu pp 16n hon hay bang do dai cla xéu
thi ca xau Ky tu s& dugc dua ra.

Vidu 3.

Truongra = fw pp. ddu- Kétquadwara Do daitruongra
-435.645 10 2 c6 :-435.65 7
-435.645 10 0  c6 :-436 : 4
435645 8 ving  c¢6 :-435.645000: 11
"alphabeta” 8 3 ving alp : 3
"alphabeta" ving ving = vang . :alphabeta: 9
"alpha" 8 6  c¢6 alpha 5

1.3. K¥ tu chuyén dang 12 mot hodc mot ddy ky hiéu, né xdc dinh quy
tic chuyén dang va dang in ra clia déi tuong Ung. Nhu vdy s€ c6 tinh trang
cling mot gia tri s€ dugc dua ra (in ra ) theo cic dang khac nhau khi sir dung
cac ky tu chuyén dang khéc nhau. Tuy nhlen mot diéu can chi y & day la
khong dugc st dung cac ky tu chuyén dang mot cach tuy tién ma phai tuan
theo nhiing qui tic dinh sdn: vdi mbi kiéu gié tri chi twong dng v6i mot hoic
mot vai ky tu chuyén dang nhat dinh. Bang sau day cho cdc théng tin vé cdc
ky tu chuyén dang. |

Bang 1
Ky tu Kiéu Cich
chuyéndang  ctadséi chuyén dang
C char Pai duge coi-la mot ky tu
di int D6i duoe coi 13 s& nguyén hé 10 c6
ddu (n€u gié tri am)
Id i long Péi duge coi 1a s6 nguyén hé 10 cé

ddu (n€u gia tri Am)
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u int D61 duoc coi lﬁ 36 nguxe[Lh_e ]_Q
khong ddu - | -
0 int Doi dugce coi la 56 hé 8 khong. ddu-
lo long D6i dugce coi 1a s6 hé 8 khong ddu:
(khong c6s6 O dimg true) . -~
X int D61 duge coi la s hé 16 khong dan |
(khfmg c6 0x du‘ng trude) |
Ix long P6i duge coi la s6 he 16 khéng diu
(khong c6 Ox ding truéc) -
t float hay  D6i duge chuyén sang dang thap
‘double phan [-]m..m:n...n. D6 dai cda day o
n...n bang pp :
e floathay = Do6i dugc chuyén sang dang . thap: . .
double phin [-]Jm.n...nE{+ hoic -]xx D§ dai-
day n...n bang (pp-1) .
g floathay ~ Ding %e hoac %f tuy thuoc loal
double  nio ngin hon. Khéng in ra cdc sﬁ' 0'
vO nghia. | -
S Xdukytey - Cic ky tu xdu duoc in ra theo

nguyén tic da néi trong 1.2¢c . .

Y nghia ciia cdc ky chuyén dang dugc minh hoa kha rd rang trong hai
chuong trinh ddu cta §4 bén duéi. O day ta dua ra mét vi du dcm glan

Cau lénh:
printf("%d %c %d %c",'A’,'A',66,66); in ra: 65 A 66 B

printf("%d %u",-1,-1); in ra: -1 65535
l 4. Danh sich céc do:

Cic doi can dugc phan cich nhau bm ddu phay. Dfﬁ ¢6 thé la mot hﬁng;
mot bi€n, mdt phdn to mang, mot 10i goi ham (vi du: sin(x)) hay né6i chung
la mot bi€u thitc bat ky. Gid tri cha d6i s& dugc chuyén dang va in ra‘theo
cach cia dic ta tuong tng. Mot di€u cdn chd ¥ & day 13 méi. dac ta cin cé
mot dbi tuong ng. Khi ma mot dic ta khong tim thdy déi tuwong ting hoac
khi ki€u gia tri clia d6i tuong ting khong twong thich véi k¥ tu chuyén dang
(nhu da chi ra 6 bang 1) thi mdy s€ bi 14n 1on va c6 thé dua ra nhilmg két qua
vO nghia. | |

56 déi c6 thé 16n hon s6 déc ta, khi d6 nhitng. d6i cudi ciing khong c6 dic
ta tuong Ung s€ khong duoc in ra.
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Chii ¥ 1. Theo dinh nghia, dac ta chuyén dang la mot diy k1 tu.' mé diu
bang dau % va két thiic bang mot ki tu chuyén dang, vi du:

%d
%5d
" %10.2f -
To3s ) L A S
Diéu cin hru ¥ & day la: moi diy ky tu khong béf haﬁu'i:;ang dﬁy % h;:)ﬁc
khong keét thiic bang mot ki tu chuyén dang dcu dugc xem la k1 tu hién thi.
Vidu cau lénh:

prlntf( r\" narng suat tang %.d % \'l'\n\\d %d\nn,30"_50):, i
s€ cho hién 1€n man hinh ndi dung: e
"nang suat tang: 30 %"
\d = -50" o

Chua y 2. Xét dac ta:
%10.2f
trong dac ta nay:
fw=10
pp=2
ky tu chuyén dang 1a f

Diéu can luu y 1a tai vi tri cua fw ta c6 thé. dat diu * (thay fw bang
dau *), khi dé fw duogc x4c dinh bdi gid tri (nguyén) cia d6i tu’o‘ng ung.
Kha ndng nay cho phép thay d6i d6 rong danh cho trm;mg ra mot cich hét

siic co dong.

Vi du. Doan chuong trinh:
int n=8;
float x =25.6, y=-47.335:
printf (Ma%M\n%*.2f" x n,y)

s& dua 1én man hinh cdc gid tricla x v y tren hai dong khac nhau Dac ta,

chuyen dang cua vy la: e ; I |

%* I S T SESNSI

bai trong tng véi dau * 1a n cé gid tri bang 8, vﬁy dac ta-cia y trong
trudng hgp nay thuc chat la: e |

%8 .2f

: 1.};
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tri cuay. Vay trén man hinh ta sé nhan dugc hai dong v4i nd1 dung sau:

~25.600000
_47.34

1.6. Gia tri cua ham printf.

Khi thanh cong, him cho biét s ky tu (k€ ca ky tu diéu khlen) duge dua
- ra. Khi ¢6 161, ham ¢6 gia tri -1.

V1 du sau khi thuc hién cac cau lenh
int a=10, b—1245 .
"~ m = printf("\nA=%4d B—%d" a,b);
thi m=14.
1.7. S6 nguyén he 10 ¢co dﬁu va khong dau
Noi dung clia diém nay c¢6 lién quan mat thié€t dén céc ki tu chuyén dang
d,ld, u va lu. Nhu di biét, mot s6 nguyén hé 10 cé dau (ki€u int) duge chifa
trén 16 bit. Goi x [a gid tri chira trén 135 bit cudi, khi do:
0<=x<= 2"-1=32767
+ Cic s6 nguyén duong dugce bi€u dién nhu sau: bit dau bang 0, gid tri
clia s6 duoc biéu trén 15 bit cudi. Vay trong may c6 thé biéu dién cic s6
nguyén duong cé gid tri tir 0 dén 32767.

+ Céich biéu dién s6 nguyén am trong mdy nhu sau: Bit dau bﬁng 1. Néu
goi gid tri tuyét doi cha s6 1a y, thi trong 15 bit cudi s€ khéng bleu dién y ma

lai chita phan b cia vy, tirc la chia s6:
x= 2" -y = 32768 -y
Do: |
0<=x <= 32767
Nén suy ra:
] <= y <= 32768
Vay trong mdy c6 thé biéu dién dugc céc s6 nguyén 4m trong khoang tir - -
32768 dén -1. |
Khdc véi céc s6 nguyén hé 10 c6 ddu, s6 nguyén hé 10 khong dau duoc
hiu 12 mot s6 nguyén khong 4m va gid tri cha né duge chifa trong ca 16 bit.
Do dé, trong may cé thé biéu dién duogc cdc s6 nguyén khong dau trong
khoang tir 0 dén 2'° -1 = 65535.
Bay gid ta 1y gidi hién tugng thi vi sau day. Gia sir z 1a mot bi€én nguyén
cO gid tri -1. Kht dé céau 1énh: |
printf("%d",z);
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tat nhién s& cho man hinh s6 -1. Thé nhung cau lénh

printf("%u",z);, L L o
lai cho 1én man hinh s 65535. e

Ta1 sao vay? Theo 1y giai & trén, ca 16 b1t chua 5,6 l déq co gl;:} tri bang
1. Trong céu I¢nh thit hai, ta dung ki hiéu chuyen dang u, do d46 z dugc xem
la mét s6 nguyén h¢ 10 khong dau vh gla tri cua né du‘ac bleu dlén tréq 1
bit, vwaykhldoglamcuano Ia I L
2'-1=65535 o i aam

Dua vao nguyén ly bleu cl1en 50 trong may l'lhll' da trmh bay o trén ta co-
thé rit ra nhitng qui tic sau: = - - S R SR AT URIN I T

+ Qui tac thit nhat: néu ding ki h1éu chuyen dang u cho mét d61 ngllYéns
kiéu int ¢6 gid tri -x (1 <= x<= 32768) thi trén thiét bi ra nhan dugc gla tri

nguyén: 65536 - x

Qui tac thir hai: néu diung ki hiéu chuyén dang lu cho mét dé’l nguyén
kiéu long c6 gié tri -x (1 <= x <= 2147483648) thi trén thiét bi ra nhan ducc

gid tri nguyén 4294967296 - x

Tat cd nhitng di€u trinh bay trong muc nay duoc minh hoa mﬁt cach {0
rang qua cic chuong trinh 1 va 2'cha §4 duéi day. :

'\. :
1. ]
N Foan -

§2 HAM ' scanf

Ham scanf 13 him cé nhiéu chiic nang tuong tu nhq ham priﬁtf nhl{'ng
theo chiéu nguoc lai.- N6 doc: thong tin tir thiét bi vio chudn (bin phim),
chuyén dich chung (thanh s6 nguyén, s0 l;hu'c ) va: lu‘u trit vao bd nhg. thm
cac dia chi x4c dinh. e T e e

Ham cé dang: T A R

1nt scanf(const char *dk [,danh sach cac déi}); R ST
& day dk 1a bién con trd kiéu char chita dia chi clia chufn dléu khlén HOSTI

2.1. Danh sach cac doéi. Moi d6i trong danh sach: 1a mot.con tr6 chita -
dia chi cia mot ving nhé (dia chi bién, mang, ...) dung dé lwu .trit mot gia:
tri doc vao tir ban phim. Cdc d6i cdn dugc phan cdch nhau bdi ddu phdy., -

2.2. Chuéi diéu khién gom cédc ky tu dic ta chuyén dang. M6i dic ta
thudng c6 mét doi tuong ng.
2.3. Dac ta co6 thé viét mot cach tong quat nhu saw: - .
%[*][d...d] ky tu chuycn dang .~ o, - SR
a) Viéc ¢6 mit cta ddu * ndi 1én rang truong vao vﬁn ducfc do doc binh
thuong, nhung gia tri cia ndé bi bo qua (khong dugc luu vao bd nhg). Nhu
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vay, dic ta chita dau * s€ khong c6 doi tuong ung (xem chuong trinh- 9'cua -

§4 ben dudi). Y
b) d...d l1a mét day s0 xdc dinh chiéu dai cuc dai cua tI’ll'O‘l'lg vao y nghla
cia né s€ duge giai thich k¥ trong. cic muc sau. |

2.4. Dong Vao va trubng vﬂﬂ

Dong vao 12 mot day ky tu lien tlep nhau ( bao g()m ci cac khoang tr&ng )
trén thiét bi vio (& day, khoang trang dugc hidu 12 ddu céch, d4u tab hoic ky
hiéu xudng dong \n). Cic khoang tring duoc xét dén trong ba trudng; hop (s€
néi duéi day) con trong tit ci cic trudng hop khéc chiing bi bd qua. Khl dé
cdc khoang tring duoc xem la ddu phéan cdch giita céc tru'bng Vo, con-mébi
truong vao dugc xem 1a mot day ky tu khac kh{)ang trang Chﬁﬁg rhan ‘tén

dong vao:
13.2 abc\t 25\n

gém ba trudng -
139 S Ci : o ~,"1: - 4-.::‘ . 14
Do dai cha trudng thit nhat 13 4, cha trudng thi hai 13 3 va cla trudng thi
ba bang 2. | '
Bay gi0, ta tro lai giai thich ¥ nghia cha tham s6 d...d. Ta chia ra hai
truong hop: * L
- Truong hop 1: Néu tham s6 d...d vang mat hoac né'u gla tn cia né lﬁn |

hon hay bang d6 dai clia trudng vio tuong dng thi toin b truo‘ng vﬁa s€
dugc doc, ndi dung clia né duge dich va duge gan cho dia chi tu’o‘ng u‘ng (né'u |

khong c6 dau *).

- Truomg hop 2: Néu gié trj clia d...d nhd hon do dai ciia trudng vao tuong
ing thi chi phin ddu cla trudng ¢6 kich cd béing d...d dirge doc, dirge dich va
dugce gan cho dia chi tuong itng. Phan con lai cia trudng sé ducc xem' Xet bcu
cdc dac ta va doi tuong ing ti€p theo. SEEEE PR

|

r - T rF ]
.

: Y CEEE I

Vi du: Poan chucmg trinh
~Int a; ' |
float x,y;
char ch[6],ct[6];
scanf("%f%5f%3d%3s%s" ,&x,&y,&a,ch ct)
Véi dong vao: 54.32e-1 25 12452348a
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5.432 cho x

- 250choy

-~ 124choa -
xau "523"'¢6 ca dau két thiic \O cho ch
xau "48a" c6 ca dau két thiic \0 cho ct

2.5. Ky tu chuyén dang. o

K¥ tu chuyén dang xdc dinh cich thitc do doc céc k¥ tur trén dong vio
cling nhur phuong phdp chuyén dich thﬁng tin doc dugc trude khi gén né theo
cdc dia chi tuong ing. C6 thé ndi cich dd doc thi nhét 1a doc theo trudng
vao, khi d6 cac khoang trang bi bd qua, cidch nay dp dung véi hdu hét cic
truong hop. Cach do doc thit hai 1a doc theo k¥ tu, khi d6 cac khoang trarig
cling dugc xem xét binh dang nhu cdc ky tu khdc. Phuong phip do doc thu’
hai chi xay ra khi ta st dung mot trong ba kjf tu chuyén dang sau day:

¢, Lo [
Dudi day 1a danh sach céc ky tu chuyén dang va ¥ nghia cha chung

¢  Vaomot ki tu, doi tuong tng 1a con trd ki tu. C6 xét ki tu khoang trang
d Vao mot gia tri kleu int, dm tufo‘ng u'ng la con trd kleu int, tru(mg vao
phai la s6 nguyén.

Id Vao mot gia tri ki€u long, d6i tuong tng 1 con trd kléu Iong, tru.'Ung
vao phai 13 s6 nguyén.

0 Vao mot gid tri kiéu int hé 8, d6i twong wng 12 con trd kiéu int,
trudng vao phai la s6 nguyén hé¢ 8 (xem chuong trinh 6 muc §4
duéi day). |

lo Vao moét gia tri ki€u long hé 8, d6i twong g 1a con trd kiéu long,
truong vao phai 1a s6 nguyén hé 8. (xem chuong trinh 6 muc §4 duéi

day).

X Vao mat gid tri ki€u int hé 16,d6j tuong ting I3 con trd kiéu int,
truong vao phai la s6 nguyén h¢ 16 (xem chuong trinh 6 muc §4
dudi day).

Ix Vao moét gid tri kiéu long h¢ 16, d6i twong \ing 14 con trd kiéu

long, trudng vao phai 1a s6 nguyén hc 16 (xem chuong trinh 6 muc
§4 du6i day).

fhay e Vao mét gla tri ki€u float, d6i tuong img 13 con trd kiéu float,
trudng vao phai la s6 dau phay dong.

67



LI 4 d [ ] 1 . L

[ -2
B =

-

-

truong VAO phal Ia 36 dau phay dong.

Vao moét xau ki tu, d6i tuong tng 1a con tré kiéu char trd t6i mot
ving nhd da 16n dé nhan duogc x4u va dau két thiic \O s& dugc tr dong
thém vao, trudng vao la day ki ty bat ki khong chita cac ddu cich va

dau xudng dong \n. | |
[day ki tu] Céc ki tu trén dong vao s€ 1an luot duge doc cho dén khi nao
gap mot ki tu khong thude tap cac ki ty dat trong hai dau []. D61 tuong Ung
phai 12 con trd kiéu char trd t6i mét vung nhé du lcm trucmg vao la day ki tu

bat ki (khoang trang duoc xét nhl.r ky tu khic).

["‘day ki tu] Cac ki tu trén dong vao s€ lan lu’o‘t du'crc dac cho dén khi nao
giap mot ki tu thudc tap cic ki tu dat trong hai dau []. P6i tuong ting phai la
con trd ki€u char trd. téi mot ving nhd di 16n, trudng vao la day ki tu bat ki
(khoang trang dugc xét nhu ky tw khéc). -

Vi du dudi day sé 1am rd ¥ nghia cta hai loai ki tv chuyén dang sau cling.
Doan chuong trinh:

int a,b;
char c:h[lO] ck[10];

scanf("%d%[ 0123456789]%[’*0123456789]% d",
&a,ch,ck,&b);
Véi dong vao:
35 13145 XYZ 584235
S€ gan:
35choa
Xau " 13145 "choch
Xau"XYZ " chock
584 cho b

2.6. Gia tri cua ham. ham cho mot 56 nguyén bang s6 gia tri nhan dugc
(luu vao bd nhd). |

2.7. Vai diéu cin luu ¥
a) Xét doan chuong trinh ding dé nhap (tit ban phim ) ba gi4 tri nguyén
va g4n cho ba bién a,b,c. NG c6 thé vét nhu sau:
int a,b,c; |
st:anf("%d%d%d",&a,&b,&c);
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Pé vio s6 liéu (tir ban phim) ¢6 thé thao tc theo nhiéu céch khéic nhau:

Cdch 1: Dua ba s6 1én cing mot dong, cdc s6 duge phén céch bang cic
d4u cich va dau tab.

Cdch 2: Dua ba s6 1én.ba dong khac nhau. '

Cdch 3: Hai s0 diu trén mot dong, s6 thd ba trén dong ti€p theo.

Cdch 4: S6 thit nhat trén mot dong, hai s6 sau trén dong ti€p theo.

Diéu nay 1a hoan toan dé hiéu vi giﬁa cic trudng vao cd thé dat mot s§
tuy ¥ cac déu cach, dau tab va dau xuong dong.

b/ Viéc ra khoi ham chufn scanf dé tr&y vé chumg trmh chua 101 gm noé s€
xayrakhi: .. . o | ;

- Hoac xét hét cac dic ta.

- Hoidc xét hét cac doi.

- Hoiic gap mot su khong tuong thich giita dac ta va d6i twong ing.

Khi tr& vé chuong trinh, hAm scanf s& cho'mat gi4 tri nguyén bing céc
truong vao da dugc luu vao bd nhd.

¢/ Cht ¥y cu6i cliing 1a: Dé viéc nhip s6 lieu duge chinh X4c ta nén lam
theo cic yéu cau sau:

- S6 d6i, s6 dac ta va sd trudng vao phai bang nhau.

- Giita d6i, dac ta va trudng vao cin c6 su phit hgp nhu di chi ra trong
di€ém 5. -

§3. PUA RA MAY IN

Dé dua két qua ra mdy in ta ding ham chuan fprintf, né ¢6 dang sau:

fprintf(stdprn, const char *dk [,danh sich céc doi]);

+ Tham s6 stdprn xdc dinh thiét bi dua ra 1a may 1n.

+ dk 12 bién con trd (kiéu char) chia dia chi chia chudi diéu khién.

T4t c4 nhitng diéu da néi & muc §1 vé chudi diéu khién v danh sﬁchhﬁc
d6i van con ding trong trudng hop ndy. Chi c6 mot'di€ém khac biét duy nha
12: G muc §1 thiét bi ra 1a man hinh, con & day 1a mdy in.

Vi du: Sau day 12 doan chuong trinh in ma trn A cO 8:{6 (8 hang, 6 cot)
M6i hang ctia ma trdn dugc in trén mét dong. |

float a[8][6];
int ij:
fprintf(stdprn,"\n%20c MA TRAN A \n\n\n",32);
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for 1=0;1<8,++1) o Ui o iawmlavwyg o

for (j—o;j<6'++j) _ L SRS ST
fprintf(stdprn;"%10.2f" a[l][]])'--f P
fprmtf(stdpm "\n'!) 3 EEDS R Sal SN D

§4. Vi DUMINH HOA CAC QUITAC VAORA

Céc qui tac trmh bay trong cic muc trén s€ dugc minh hoa qua 9 ¢chuong
trinh duéi day. = -

Chuong trinh 1 | ey .
/* Chuong trinh minh hoa: Néu dung khﬁng du,pg ki, J N
~ chuyén dang thlklé__tqglamrab;sal_!.f,. Qe |
*/ S LA SUCIE ' ': _,r;_j:.f. Cae
- #include "stdio.h” e TR P
main() o e
int x=10; .
long y--3478925
printf("Mnx=%10ld\ny=%10d",x,y);

L} I--...I -..-.I PR
“ie b & _I==-.

|
- Két qua thuc hién chwong trinh. "~ - 000 ©
x=361562122 ST U PO
y=53 Con e o L
Chuong trinh 2 - Gy '
/*.Chuong trinh minh hoa: Dang in ra phu thuQc vap dﬁc ;a */
#include "stdio.h" - !
main() - B T T L
int Xx=360, y=-1; | e
long yl=-1I; '
char *vb = "programmer"”;
double dx = 3.14159265;
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1
. '!.'."" 1xX=%010d\nx=%-010d\nx=%100\nx=%4{ '

X,X,X,X);
fprintf (stdprm, \nx=%-10d\nx=%-010x",x,x);
fprintf(stdprn, \m\ny=% 10d\ny="%10u\ny=% 100\ny--% 10x",

ADDY
fprintf(stdprn, \n\nyl=%Ild\nyl=%10lu\nyl=% 1010\nyl—%-101x"

YLyLyLyl); |
fprintf (stdpm, \m\ndx=%010f\ndx=%010.3f\ndx=%-010.31",

dx, dx,dx):

fprintf (stdpm, \n\ndx=%10.8f\ndx=%10.0Andx=%10g" dx,dx,dx);

fprintf (stdpm, \ndx=%10e\ndx=%10.2¢e",dx,dx);
fprintf(stdprn, ™\nm\n%10s\n%10.7s\n%- 10 7s\n%010 4S\n%10 Os",
vb,vb,vb,vb,vb); S
fprintf (stdpm, \n%0.35\n%-010.3s",vb,vb);
}

Két qua thuc hién chuong trinh

x=0000000360

x=360

x= 550

x=0000000550

x=168 x=168

y= 177777
y= ffff

yl=-1
yl=4294967295
y1=37777777777
yl=tt1fffff

dx=003.141593 dx=000003.142
dx=3.142

dx=3.14159265

dx=73
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dx=3.14159¢+00

programmef. - SR N LR SR Lsr} foooa L . l'l'u;* ..-il'ﬁf | E'!: 'E..
L e " | RPN SR '."i:‘{ll! g “r'*- { ;*I ff&;.:,
o program | | S H . {h/?-. NPT i

program
A pI'Og N L P RS I;" AR
pro ST

—
-y
[
.

"
p—
- e
f—
I.I"" [
¥
e

a

.
'
L
-
—_
-—
-
e
-
-
—_
.

pro
Chuong trinh 3
Chuong trinh mmh hea: . v ) o o
ket qua cua cau lenh scanf N RS

ung voi cac dong vaokhac phau . - .. o

*/

#include "stdio.h" S ‘“ R
main() SRR
l :
int a,b; o
float x,y; |
char ch[10];
scanf("%3d%A4d%3f%1%2s" ,&a,&b,&x,&y,&ch);)

fprintf(stdprn, \na=% 10d\nb=%10d\nx=%8 .2f\ny=%8.2f\n%s",
a,b,x,y,ch);

Vdi dong vao :_
12345.2646123a5746 e

chuong trinh cho két qua - L i T

a= 123 RS

b= 45

x=0.26 o

y=46123.00 S

ad |



Vai dong vao |
12.34a123b456.789a90

chuong trinh cho két qua T
a= 12 b=-44 SETRO NS
x= 0.00 y=0.00 -

Véi dong vao SR

123456789123a456 R
chuong trinh cho két qua -
a= 123 b= 4567 e g
x= 891.00 AP o
'}’:-23-00 o T N
" . iy

Chuong trinh 4. | )
/* S A
Chuong trinh minh hoa: R S T
Viéc diing sai dic ta trong ciu lénh scanf -

khong bi phat hién khi dich nhung két qua sal ALR N
*/ N B 3‘
#include "stdio.h" i
main() it L
l
mnta;:. - .. N N S T TOL S AU LRI
long b; | | R
float x; Tl e
double y; |
printf(""\n vaoab x y");
scanf(" %ld%d%I1f%f" ,&a,&b,&Xx,&Y); -
printf("\na=%10d\nb=%101d\nx=%3 2f\ny—%8 .'Zf' ',_a,b,x,y);
V(‘i’idbngv"ao S AN AN TN
2346 447895347246 - . e
chuong trinh cho két qua S UL NN RV T (8
a= 2346 S S B Sl
b= 54679 R ST
x = 0.00 - e e
y =0.00




Chuong trinh S

74

/* Chuong trinh véi dac tading */. ,

#include "stdio.h" o
main() e
{
Int a;
long b; | SO
float x; S R RRC R o
double y; S LI

printf("™\n vaoa b x y");
scanf("%d%ld%f%If" & a,&b,&x.&Y); S
printf("\na=%10d\nb=% 10ld\nx=%8.2f\ny=%8.2f" ,a,b,x,y);
} Lo
Véi dong vao
2346 447895 347 264

chuong tinh cho ket qud ;.- e e
b 447895 x = 347. OO
y = 246.00

Chuong trinh 6.

/*
Chuong trinh minh hoa cdc dic ta ing vdi cac loai s6 - .-

*/ ' SIS I

#include "stdio.h"
main() ottt
int a,b,c; L
long xyz L ow T

double s,t,u,v;

printf("\n Vao a,b,c: ");

scanf("%d%o%x", &a &b,&c); o

printf("\n Vao x,y,z: ’
scanf("%l1d%lo%Ix", &x &y,&z)

printf("\n Vao s,t,u,v: "); SR
scanf("%lf%le%1f%le” &s,&t,&u,&V); SRR

BEREETY L ST SRR



prntf(Mna=%4dwnb=%4d\nc=%4d",a,b.c);

}
Véi

printf( '\nx-%lOld\ny-%lOld\nZ—%lOld" X, y z)

printf("\ns=%10.2e\nt=%10.2e\nu=%10. 2g\nv-%io 2g“ S,LU,V);

cac dong vao

74 112 4a

1048575 3777777 fffff S
1e50 1E50 1E50 1e350 BT R

chuong trinh cho két qué ST ST R T PO PRI
a=74 . - .
a=74 A L
c=74 - - .
x = 1048575
y = 1048575
z = 1048575
s = 1.0e+50
t = 1.0e+50
u=le+50 | o
v = le+50

Chuong trinh 7

/* Chuong trinh minh hoa cac dic ta ki tu */

#include "stdio.h”
main()

{

l
Vi

chuong trinh cho két qua

abc
deft

char s1[10],52[10],s3[20],54[20); . ., -
printf("\n Vao mot day ky tu ");
scanf("%3s%s%[",1%{123456789,]1",s1.52,53,54);
printf("\n%s\n%s\n%s\n%s",s1,s2,s3,s4); |

dong vao PR
abcdeft Pham van Ba,25 34a R

Pham van Ba

A

. |-L;!'i'!'|rr

iy
b
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Chuong trinh 8

/* Chuong trinh thi¥ céc dac ta sﬁ va ky tu’ */ S TR
#include "stdio.h" | | .
main()

int a; - Tt

long b; |

char ch[20],ck[20]; o |

printf("Nhap a, mot day ky tu va:b:."); * PO TIRUP

scanf("%d%[0123456789 ]%["0123456739 ]%51(1" SRt
&a,ch,ck,&b); SRR

printf('"\na = %3d\nb = %10ld\nch = %s\nck = %65" o
a,b,ch,ck); .5.,-:3;{ -

} _ " : "_Ii -

Vi dong vao ot
35 13145xyz 58425367 e ded
chuong trinh cho két qua SRR

a= 35 3t . "

b= 5842) | TS & BALT RN £%
ch=13145 T TR IR B AT O
ck =xyz [ U8 MU

- Chuong trinh 9

76

/* .
“Chuong trinh minh hoa déc ti %* trong lénh s¢anf * "

*/ | o i - A TR Ve
#include "stdioh” 0 TR T L e i
main() R RN LIS

{ i
int a,b; E L
tfloat x,y; o

e e

printf("\n Doc 6 so (3 int, 3 ﬂoat) "y
scanf("%d%*d%d%f%* %" & a,&b,&x &y)
printf("\na=%d\nb=%d\nx=%10. 3e\ny-%10 ﬁe" a,b x,y)



V&1 dong vao

135 467 325 4538.26 1 6782
- chuong trinh cho két.qua:
a=135b=325
X =4.54e+03
y = 6.78200e+03

§5. DONG .VAO STﬁIN VA CAC HAM scanf, gets' getchar

5.1. stdin 12 dong vao chudn (ban phim). Cac ham scanf, gets va getchar
déu nhén dit liéu tir stdin. Cin phan biét 2 trudng hop: -

1. Néu trén stdin ¢ da dit liéu, thi cdc ham trén s&€ nhan mot phan dit liéu ma
chiing yéu cdu. Phan dif liéu con lai (chua duge nhan) van &trén stdin., -

2. Khi trén stdin khong dua dit liéu theo yéu ciu cidc ham, thi mdy tam
dimg dé ngudi dung dua thém dit liéu tir ban phim 1én stdin (cho dén khi
bam phim Enter).

5.2. Ham gets nhap mat chudi ky tu tir stdin.

+ Dang ham: o a

char *gets(char *s); |
+Péi:sla con tro (kieu char) trd tm ving nhd chifa day ky tu nhﬁn dugc. |

+ Cong dung: Nhan day ky tu tir stdin cho dén khi gap \n'. Ky tu \n' bi
loai khoi stdin nhung khong duge dit vao chudi.

Chubi dugc b sung thém ky ti két thic \O' va dat vao vung nhé do s
tro tdi.

Ham tra vé dia chi chubi nhan dutcfc

5.3. Ham getchar nhin mét ky tir tir stdin.
+ Dang ham:
int getchar(void);
+ Cong dung: Nhan mdt ky tu tir stdin. Ham tra vé ky tu nhan dugc.
5.4. Cac chi ¥ vé stdin.
+Chua y 1:
Xét c4c cau lénh:
int ch;
ch=getchar();
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- Néu bim phim

A J (ky hiéu I 1a Enter)

thi ch="A', ky tu \n' vdn con lai stdin va né s€ lam tr6i ham getC'har hoic gets
sau do. B
- Néu chi bdm phim Enter thi ch="\n' va "' bi loai khoi stdin.

+ Chd ¥ 2. Ham scanf ciing dé lai stdin ky ty \n'. Ky tu nay s€ lam
tr6i ham gets va getchar sau d6. Dé cdc ham nay hoat dong diing thi phai
khu ky tg \n' trong ham scanf bang cdch thém dac ta %*c vao cudi chuobi
diéu khién nhu trong vi du sau (hoac ding him fflush trong 5.5):

~ char ht{25];
int t;

~ printf("\nTuor: ); o -
scanf("%d%*c",&t); /* Khit \n' trong dong VA0 */
- printf(""\nHo tcn ") |
gets(ht); |
5.5. Lam sach stdin. |
C6 thé 1am sach (xod) stdin bing céch ding ham fflush nhu sau
fflush(stdin): .

Ding ham nay s€ tranh dugc mot hau qua cua cac thaﬂ thc nhap s0 lieu
truéc dé. Vi du dé ding gets sau scanf ta cé the lam nhu sau:

char ht[25]
int t;
printf("\nTuoi: ");
scanf("%d",&t);
printf("\nHo ten: ");
fflush(stdin);  /* xod stdin */
gets(ht);
5.6. Xét thém mot vai vi du.
Hai vi du sau minh hoa thém m&i quan hé gura stdm va cdc ham nhip
sO liéu. S

Vidul:

Xét doan chuong trinh:
int a,b:
scanf("%d",&a);
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Cpernbeoiagrnke N
scanf("%d",&b); TR CERY .

Néu bam phim;: L ARCTRRIE I fY ;
12 345 .1 (! ky hiéu phim Enter) | T
thi troi qua ca hai lénh scanf va a=12, b=345. ° SRR |
Vi du 2: FAtE:
Xét doan chuong trinh ‘ o
int a; TR
charch, ht[25} SRR JI P
scanf("%d",&a); AR
ch=getchar(); !
gets(ht); AT
Néu badm phim: | | Sy
12ETran Van J T L STT R PR PR SRS LI B
thi troi qua ca 3 Iénh nhap s6 liéu (scanf, getchar, gets) va: RO
a=12 ch='E' ht="Tran Van" Sl
SRESEER L ST B

§6. CAC HAM XUAT KY TU puts VA putchar,

Cac ham xuat printf, puts va putchar déu <o tac dung du'a du‘ héu Ién
dong ra chuﬁn stdout (man hinh).

6.1. Ham puts: - .
Dua mot chudi ky ty ra stdout. -, e L,
+ Dang ham: . | il
int puts(const char *s); . L e B
+ Poi: s 1a con trd (kiéu char) tro téi vung nhé chu‘a chudi. kﬁ tur camxuat
ra stdout. T T ¥ 13
+ Cong dung: | .. g

Pua chudi s va dua thém ky tu \n' len stdout Kh1 thanh cong ham tra vé
ky tur cudi cung durcrc XUuAt (chinh 1 '\n‘) Khi c6 161 ham tra vé EOF

+ Vi du: SRERES
BN BT S
Cau lénh TR AR

puts("\nHa noi");

s& dua dong chit Ha noi 1én mdt dong mdi (cua man hlnh) sat do chﬁy@ﬁ con
tro xudéng dau dong tiép theo. i

7o



6.2. Ham putchar:

Dua mo6t ky tu ra stdout.
+ Dang ham:
int putchar(int ch); T
+ Poi: R
P R
ch chita ma cua ky tu cdn xuét.
+ Cong dung:

Dua ky tu ch lén stdout. Khi thanh cong ham tra vé ky tl,r du‘ﬂc Xuat
(chinh 1a ch). Khi ¢6 161 ham cho EOF.

+ Vidu: e o
Cau lénh S
putchar('A’);
s€ in chl A 1én man hinh tai vi tri hién tai chlacon tré. .. .. ="
Caulénh - . . - T L A SR S AU §
putschar(7); | o T T PI  E
s€ gb mot tiéng chudng |

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

Treng muc nay xét cdc ham getch gctchc putch k,bhlt clrécr v@ gotoxy
Khdc vdi cadc ham trude khai bdo trong stdio. h, cac ham & muc nay khal bdo

trong conio.h. | SEES N o
Cic ham getch va getche cho phép nhan mét k¥ tu truc ti@p tu’ bé dém
ban phim. el gl
Ham putch diing dé dua mot ky tu 1én cira s van ban trén man hlnh.i
Ham kbhit cho biét trong bd dém ban phim:c6 con k¥ tu ndo hay khéng.

. » 2 ” " - ' s ]', ; I
Ham clrscr diing dé xoa man hinh. SHIURY

Ham gotoxy cho phép di chuyén con tro dcn vi tri bﬁt ky trén mai lﬂnh

LN l‘.ri

7.1. Hamgetch - .' IR - ;;ﬁ-;{
Nhan mét ky tu tu bﬁ dém ban phll‘l'l khong cho hlén lén mhn hmh
+ Dang ham:

int getch(void);
+ Cong dung:

- Néu c6 san ky tu trong bd dém ban ph1m thi him nhan mot ky tu I;rong do K
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- Néu bd dém rﬁng, thi may tam dumg. Khi g6 mot ky tu thl am_

ngay duoc k¥ tu dé (khoéng cin bdm thém Entcr'nhu' trong cac hani ap tir
stdin). Ky tu-vira gé khéng dugc hién 1én mﬂn hmh R ; * .
+ Ham tra vé ky tu nhan dugc. S 3 onh A
7.2. Ham getche: | - | i, | i) :
Nhan mot ky ty tir b dém ban phim, cho hién lén man hinh. | o
+ Dane ham SRR SR LRSIt I
int gctche(vmd)
+ Cong dung:

Ham nay lam viéc ging nhu ham ge:tch chi ¢ mﬁt dlém khéc lﬁ th;
hién ky tu dugc g6 1én man hinh.

7.3. Ham putch:

SEETAN F AR

Dua mot k§ ti ra cita s6 van bin man hinh. | o
+ Dang ham: ” |

- int putch(int ch) H | : ; ; :
+ P6i: ch chita ma ky tu cin hlcn thl e
-+ Cong dung: , B Lo ; ST

‘Pua k¥ tu ch1én clra s6 van bﬁn man hinh. KSr tu sé: du‘a‘c 'hién thip
theo mau xdc dinh trong ham textcolor. Pay.1a su khac nhaur Vil ahhm‘
putchar. Him putchar luén hién thi k¥ tu theo miu trdng.. ~ {. &/ i

+ Ham tra vé ky tu duoc hién thi. IR TN
7.4. Ham kbhit: }‘ B U
Kiém tra bo dém banphim. . . o
+ Dang ham: |

int kbhit(void); e b
+ Cong dung:

Ham c¢6 gia tri khdc khong néu by dém ban phim khac réng, cé gidtri 0
néu trai lai. -

+ Cha y:

Néu bam mot phim thi ky tu trong ting c6 thé bi giri -vao. stdm hay vao bd
dém. Lam sao dé phan biét duoc?.

Cach phan biét nhu sau:

- Néu gd phim khi mdy dimg chd trong cidc ham scanf, gets va getchar thi
ky tu duge gui vao stdin.
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~Go phi "TJ_*—T“KM -.
opI lm tl'ong CaC I'lIUTlg Up ac u gm Vv dém N yRon

Dung céc ham kbhit va getch co thé lay ra,tat ca céc ky ty,dang lll’ll trong

bd dém va nhu vy bo dém bi xoa (xem vi du muc 7 6 dum dﬁy) PRI

7.5. X04 man hinh va di chuyén con tro. st
+ PDé xo04 man hmh ta dung harn |

.. ! ' ’ . . ! - - h ! r '. H |
'I; P i. |'1-_.|f:|!! ‘ P !‘é"f"lnil

clrscr() y
AT E R A

+ PE di chuyén con tré (man hinh) dén vi tri (x,y) ta dung lila.m
S T BN S I |
gotoxy(x,y); "
CoVERAGY Lehs 0
d dﬁy X la s6 hléu cot nhﬁn gla trl tu' 1 dé’n 80 y la dong ]co gia tn Ft? 1
dén 25. S . | NN TS

oy, P R - E ‘.:'
AR R A R IR A L o f.."!l Ji..:if[

7.6. Vai vi du. - o

g mn 0
Duéi day 1a mot s6 chuong tnnh mmh hoa cach dung cac ham vu’a nélh

I § R B e BIL
Yidul:
NERY MY LY

Néu ta bAm mot s6 phim trong khi chuong trinh dang ;lam vléc ﬂ'll cac
ky tu twong ing dugc tam thoi dua vao bd dém. Ta co ‘thé ci&ng cac ham
kbhit va getch (hay getche) dé nhan lai chc ky tu niy, X hhir ‘vﬂ‘y a6
mot cdch dé xod bo dém. Sau day la chuong trinh minh ‘héh. Phad ddu
chuong trinh s& cho phiét 20 ti€ng chupng: Trong lic ndyrta cé the nhanh
tay bdm mot -s6 phim. Phdn ti€p chuong trinh s& nhéin; lai céc phim d&
badm va cho hién 1én man hinh. Chtrcmg trinh - dung todn tir ' while: (xem;
Chuong 5). EE TR R L SRR AN

[* :iiiﬂ%ﬁ TYESRE I TR

Khi mady dang reo chuong hdy bam mot sé phim.
Chuong trinh s& nhan cac phim vira bAm va hién len’ i high, | 7

* | RHAES ,,r.f.f:;;{? +
#include <conio.h> RERVILRT SR
main() SCTEIPN I SIRES
{ . P T i CeL LY AL G .‘:E . ;{. T lijlil
int n,ch; 1t O

clrscr();  /* Xod man hinh */

1.3 -
“ while(n>0) /* réo 20 ti€éng chudng */ RIS RCNE r[l Y
S AR K BT SRR € € 00
{ . | _
aded § S : o ;1',[‘1-1: F)
putch(7); . = e e
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while(kbhit()) /¥Nhén cdc phim da bim khi may reo chuéng*/

{
ch=getch();

~putch(ch); .. - O A 8
}

Vidu 2:

Duéi day 1a chuong trinh bdo thitc, né s€ réo chudng cho dén khi bim
mot phim bat ky. Trong chuong trinh ¢ dung toédn ti if (xem Chuong 5).

#include <conio.h>
main()

l
- tiep:
putch(7); /* reo chuéng */
if ('kbhit()) goto tiep; /* Khi chua bam phim thi tro lai ciu 1énh

co nhan tlep dé tlep tuc reo chuﬁng */

+ . _
Vldu3 B | .

Chuong trinh duéi day ciing réo chudng nhu trong vi du trén, nhung Chl
két thiic khi bAm phim ESC (ma 27).

#include <conio.h>

 main)
tiep: .
putch(7); /* reo chuﬁng */
if (kbhit()) /* Khi chua bdm phun th1 tm lal cau 1énh
goto tiep;  ¢0 nhan tiep d& tlép tuc reo chuéng *f

if (getch()!=27)
goto tiep;  Khi c6 bdm phim thi ding ham getch dé
) nhan. Sau d6 ki€m tra xem dé c6 phai 1a
phim ESC khong. Néu khéng phai, thi
nhdy tr& lai cau lénh c6 nhin tiep dé
tiép tuc réo chuodng. |
%/
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Bai 1. T6 chiic nhip mot ma trin nguyén cip 6x6 dudi dang mét bang 6
dong va 6 cot.

Bai 2. Viét chuong trinh tao hinh sau:

ok ok ok ok %k k k kK ok
ko ok, ok %k Kk ok Kk ok kK
¥ ok % Kk Lk ok Lk ok
* ok %k k kK
* K % K
% % ok %k %k k Kk Kk Kk Kk K

Bai 3. Nhap phan thuc x va phdn ao y cia mét s6 phitc, sau dé in ra
theo mau:
(x,y) |
vOl cac yéu cﬁu ;
+ S6 in ra ¢6 2 chif s6 sau dﬁu chﬁm thﬁp phan
+ K&t qua in ra tao thanh mét day ky tu lién ti€p nhau (khﬁng co
khoang trong)
Bai 4. L4p chwdng trinh:
a) Dau tién in ra cac dong chir
NGON NGU LAP TRINH |
b) Néu khong bam phim hodc bdm mot phim khéc C va P thi dong chir
trén ti€p tuc hién ra,
Néu bdm C thi chuong trinh in ra cac dong chir
TURBO C | | |
Néu bam P'thi chuong trmh in 12 cac dbng chu
~ TURBO PASCAL

¢) Bam ti€p phim bét ky thi chuong trinh Ilgé".t thic. ' 

}
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CHUONG 5
CAC TOAN TU PIEU KHIEN

Mot chuong trinh bao gom nhiéu cau 1énh. Thong thudng cidc cau lénh
dugc thuc hién mot cdch 14n luot theo thit tu ma chiing dugc viét ra. Cac toan
tir diéu khién cho phép thay déi trat tu néi trén, do d6 may c6 thé dang tir
mot cau 1énh nay nhay t6i thuc hién mét cau 1énh khic & trude hoac sau né.
Dudng di clia mdy trd nén linh hoat hon va nhd vay ta c6 the viét chumg
trinh mot cich hiéu qua hon. Xét vé mit cong dung co thé chla céc¢ toan hr
diéu khién thanh ba nhém chinh: |

+ Nhay khong di€u kién (goto)

+ RE& nhénh (if, switch ) '

+ Té chitc chu trinh (for, while,do while)

'Ngoai ra con c6 mot s& todn tit khic cé chic nang b6 trg nhu break,
continue. Trong chuong ndy: s€ glm thiéu cich viét vA cdc nguyén tac hoat
dong chia c4c toan i néu trén.Chiing ta s& thiy céc todn tif diéu khién cia C c6

nhitng kha nang lam viéc rat linh hoat, phong phti v& manh mé. Tét ca nhimg
diéu nay dugc glal thich ti mi va dugc minh hoa 10 rang trén n]ueu chuong

trinh hoan chinh di thir nghiém tren may

§1. 'NHAC LAI KHAI NIEM vE
CAU LENH VA KHOI LENH

Trong C mbi cau 1énh c6 the viét trén mot hoic nhiéu dong va dugc két
thic bang ddu chim phay Kh4i niém vé khéi 1énh hay cau 1énh hop thanh
da trinh by & chuong 2. O day ta chi nhéc lai vai diéu.

- Khéi lénh 12 mét day céc cau lénh dat trong cdc déu { }

- Khong dugc dat dau cham phay sau dau ngoéc nhon ket thic khai.

- Khéi 1énh tuo'ng dl.rong vOl cau lénh réng 1é vé& mat ci phap Néi cach
khdc, chd nio dit dugc mét ciu 1énh thi & chd dé ta cung cé quyén .vi€t mot

khoi 1€nh.

- Khi kh6i 1énh chi gdm mét cau lenh thi c6 thé bd cac ddu ngoac
nhon ddu va cu6i. NGi cdch khdc c6 thé xem cau 1énh Ia trudng hop riéng
ctia khoi 1énh.

Dudi day khi trinh bdy céc todn tir diéu khién nhu if, for, while, ..., ta
diing thuit ngit "khoi 1énh", nhung moi di€u van ding néu ta dung “cau
lénh" (vi cau 1énh xem nhu trudng hop riéng cua khéi 1€nh).
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§2. TOAN TU IF

Toéan ur if cho phép lua chon mot trong hai nhanh tiy thudc vao sy bang
khong hay khic khong ctia mot biéu thitc, n6 6 hai cdch viét sau:.

if (biéu thitc) - -~ if(biéu thuc)

kh6ilenh1; - ¢ khﬁxlenhl
- else | s |

khoilenh2; - - .o o

(Dangl)- - SR (Dangz)

Chu y: Bléu thuc co thé nguyen hoac thu’c

Su‘ hoat dong clia todn tir if dang 1: Tnmic tién may s€ Xac dmh gla tri clia
bIéu thitc. Néu biéu thiic ding (cé gid tri khic khéng) mdy sé thuc hién khoi
lénh 1 sau d6 nhay t6i cic 1énh viét sau khoi lénh 2. Néu biéu: thiic sai (c6
gia tri bang 0) thi mdy s& thuc hién khoi 1énh 2 va sau d6 thyuc hién céc 1énh

‘Su hoat dong cuia toan tir if dang 2: Cling. nhu & dang 1, mdy sé tinh gid tri
cta-biéu thic. Néu bi€u thic ding thi mady thuc hién khéi 1énh 1 va sau dé
thuc hién céc, lénh ti€p. theo. Néu biéu thuc sai- th1 may bo qua khéi 1énh 1

ma chuyén dén c4c lénh viét sau né.

Vi du 1. DE tinh max cfia hai bién avabta c6 thé st dung hai chuong
trinh tng v6i hai dang khéc nhau cla todn tir if,

/* Chuong trinh tinh max cua hai so thuc: ban | */

#include "stdio.h"
main()
o -
float a,b,max;
int k; |
tt: printf("\n Vaohaisoavab ")
scanf("%f%f" ,&a,&b); /*gla tri cua a va b nhan tu ban phlm*/

if (a>b) max = a;

else max = b;

printf("\n a = %8.2f\n b = %8.2f\n max = %8.2f",a,b max)
printf("Co tlep tuc khong C/K"); -

k=getch();

i k=='c' l k=="C") goto tt;
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* Chiong i Gl s s b so e g/~
include "stdio.h” . f‘ i
rnain() X oty ey i

{ foih. ot b
float a,b,max; PR

int k:

tt: printf("\n Vaohaisoavab ");

scanf("%f%f" &a,&b); [*gia tri cuaa va b nh

max = a; &
¢ if (b>max) max =b; R

printf("\n a = %8.2f\n b = %8.2f\n max.=

printf("Co tiep tuc khong - C/K");

k=getch();

if( k=="c'lik=="C") goto tt;

Do le”

}

Vi du 2:
Né tinh max v min cta 2 bién a, b, ¢6 thé ding céu 1éph
if (a>b)
l

max = a;
“-min = b;

AP

an fuban phim*/

{ i}*.l

byoxad

UL

.
v« . F
-

b

aa oty 1

%8:2f"a,b;max:); s il A

; .:F!.!

F - b L
“{ ;fiihf

I 1:‘ .
g S04

} gAP Y ML VL, T RS AP
- else . S S S NS AT IR R SRR DA
A SRR SRR
¥ F R S R
- MmMax =b; | 4 N chp et o R by ey
. — * . C . oo - o
-I'Illn.-.- O BN RS I RS T IR A LA TRV SR D B 8 11 05 T

1

Su lf"ing nhau chia toan tit if: Cho phé‘p' sU dungé

c b vy 0k

4c toan tir if 16ng;nhau..

Diéu d6 c6 nghia 1: céc kh6i 1énh 1 va kh6i 1énh 2 (xem dang 1 va dang 2)
lai c6 thé chita c4c todn tir if khdc. Trong trudng hop nay néu khong sir dung
céc ddu déng md khéi thi rat dé gdy ra sy hi€u nham . Khi s6 tir khoéa if bang

i

sO tir khoa else:
if
else

if

else

.
! fi 0%

P
IR

it T 1'_._1‘_%;_{1'7'5 '{;‘i'_ﬁ

AT

SETSIUE

..l' -I Y
e,

S
i
”J’ _:;if}



a ol r . u ~ - . +
V]

1 dé dang xac dinh duc u AT o K& onge u* An dé oF;

s€ sir 1y nhu thé€ nao trong truong hop sé' tir khéa else it hon s@ tix khoa if,
Cau tra 161 nhu sau: else dugc gin véi if khoéng c6 else gdn nhit truée dé.

Ching han, trong doan chuong trinh
if( n>0) |
if (a>b)
Z = a;
else
z=Db;
thi else s€ di véi if bén dudi. D€ trdnh nham lin ta nén sir dung khéi lénh,
khi d6 doan chuong trinh trén c6 thé viét: S
if( n>0 ) I S
{ . ;
if( a>b)
Z = a;
clse
z=b;
}
Chau y cach viét chuong trinh c¢é cdu tric:
Dé chuong trinh r6 ring, dé kiém tra va trdnh nhdm lin, ta nén viét
chuong trinh theo cdc quy tic sau: |
+ Cdc c4u lénh va khéi 1énh ndm trong mot todn tir diéu khién thi viét tut
vao bén phai.
+ Cdc cau lénh va khéi 1énh cling cap thi viét trén cing mét cot (thang cot).
+ Diém d4u va diém cudi cha mét khai 1énh ciing thang cot.
Poan chu’cmg trinh trén va vi du 2 da minh hoa céch viét chucrng trinh cé
cdu truc

 83.elseif
Khi mudn thuc hién moét trong n quyét dinh ta cé thé st dung todn tir if
dudi dang sau:
if (biéu thic 1)
Khoi 1énh 1;
else if (biéu thic 2 )
Khéi 1énh 2;
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else if (biéu thitc n-1 );
Khoi 1énh n-1;
else
Khoi 1énh n;
P61 véi toan tir nay thi: o
- Chi mot trong n khoi 1énh trén du’Uc thu‘c hlén

- Néu biéu thic thit i 1 biéu thic ddu tién khac 0 (i = 1,.. n-1) thi cau Iénh
1 dugc thuc hién.

- Néu c4 n-1 biéu thic déu c6 gia tr1 bang 0 th1 cau lénh n dugc thyc hién.

Vidul: .
Gia str dé theo doi trinh do cla cin bd ta dung bang mi sau:

Tl

Ma- - "  Trinhdd

Socdp
Trung clp

Pai hoc

Caohoc

Phé Tignsiv
Tiénsy =~

Sh Lh e W RN e

Chuong trinh d€ tir m3 suy ra trinh di‘;‘)rhgc van co thé viét nhu sau:
/* Chuong trinh tim trinh do hoc van theoma -
Ban 1 dung else if ¥/ | L
#include "stdioh”
main()

.

int ma;
tt: printf (""\n ma =");
scanf("%d",&ma); S
fprintf(stdprm, ™\n ma = %Zd";ma);
if(ma==1) '

fprintf(stdprn,”so cap\n");
else if(ma == 2)

fprintf(stdprn,"trung cap\n’™);
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else if (ma == 3}

90

fprintf(stdprn,"dai hoc\n"); GOULe e LTy

else if (ma ==4) Tt A
tprintf(stdprn,"cao hoc\n"); i
else if(ma == 5) "?: ] f l )
SR RS TN AR

fprintf(stdpm pho tien sy\n") | | |
else if(ma’'== 6) oavihaae st gl i , ;
) fpnntf(stdpm,'-‘flen’ é)f\'ﬁ")’; +, SR ’;i‘r;;.iq
else e
fprmtf(stdpm sai\n")
Vi du 2: A
Chuong trinh giai phuong tqnh bac hai cé thé viét nhu' Sau;
#include <stdio.h> , .. !
main() o ¢
{ ST T
float a,b,cd;. ..
float x1,x2;, .- >
printf("\nNhap a, b ,c: ");
scanf("%f%f%f" &a &b &c) S
d=b*b- 4¥akg; T T

: 3 ; : " : L
. - - - e .- ' : L] 'I "\-r-_r t- . -
rr.'_l‘ 1. - - & ja-al? . Y : !

if (d<0.0) .
printf("\nPhuong trinh vo nghlcm;'), T N
RN IR
else

1f(d==0.0)
printf("\nPhuong trinh co nghiem kep= %0 2f",-b/(2*a));
else

{
x1= (-b - Sqrt(d))/(Z*a)
X2= ( b+ sqrt(d))/(Z*a) .
printf(’ '\nxl = %0 2f x2 %0.21", X1, x2);

s }JJF‘

Loy
'1:. 1

'&r‘r ‘
LA I B



. §4TO é N TI"‘I -S]HII'I ch

Todn t sw1tch cho phep cin cit vao gla tri clia mﬁt bléu thuc nguyén dé
chon mﬁt trong nhléu cich nhay No c6 dang sau:

switch (biéu thuc nguycn)
o -a{ g -
case nl: o
Cac cdu lénh
case n2: -
Céac cau 1énh

case nk:

Cac ciu lénh
[default -
Céc cau lénh ]

} |

3 day ni 12 cdc s6 nguyén, hing ki ty hosic biéu thiic héng. Céc ni cdn c6
gid tri khac nhau. Doan chuong trinh nam giita cic ddu { } goi la thén cua
todn tir switch. Dudi day, khi néi ra khoi toan tir switch titc 1a ra khoi thén
cta né. Diéu dé cb nghia 1a mdy s€ nhay t6i cau 1énh & ngay sau diu } (ddu
két thic than coa switch).

default 12 m¢t thanh phan khong bit budc. |

+ Sur hoat dong ciia toan tir switch phu thudc vao gia tri clia biéu thiic
viét trong céc dau ngodc tron.

1/ Khi gid tri nay bang ni miy s& nhay tcﬂ cau lenh c6 nhan case ni.

2/ Khi gid tri biéu thic khac tat cq cdc ni thi cdch lam viéc cua mdy lai
phu thudc vao su ¢é mat hay ving mat cha default

a. Khi cé default may nhay tGi ciu lénh ¢4 nhin default
b. Khi khong c6 default may ra khéi todn tl.r swnch

+ Ra khoi toan tu switch. Mdy s€ ra kh01 todn tr switch khi né gép mot
cau lénh break hoic gip d4u ngoac nhon dong cudi cting clia than switch. Ta
ciing c6 thé sir dung cu 1énh goto trong than todn tir switch dé nhay t6i mot
ciu lénh bat ki bén ngoai switch. Khi todn tu switch ndm trong than mot
ham ndo dé, ta c6 thé sit dung chu lénh return trong than cla switch dé ra
khoi ham nay (cau l1énh return trinh bay trong chuong 6)

+ Chi y. Khi mdy nhay téi mdt ciu 1énh ndo dé thi sy hoat dong ti€p
theo cua ndé s€ phu thudc vao cic ciu Iénh ditng sau cau 1énh nay. Nhu vay
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néu may nhay tdi ciu lénh c6 nhin case ni, thi nd c6 the thuc hién tat ca céc

cdu 1énh sau d6 cho téi khi nao gap cau 1€nh brcal( goto hoac return. No6i
céch khic, mdy c6 thé di tir nhém lénh thudc case ni sang nhom Iénh thudc
case ni+1. Néu mbi nhém lénh dugc két thic bang break thi todn tit switch
s& thuc hién chi moét trong cdc nhém lénh nay. | -

Chuong trinh tim trinh do hoc van trong §3 c¢é thé viét theo mot dang
khac nh¢ sit dung toan tir switch nhu sau.

/*Chuong trinh tim trinh do hoc van theo ma
Ban 2, dung switch */

#include "stdio.h"
main()

l
int ma:
tt: printf(™\n ma = "), /* chon ma tu ban phim */
scanf("%d",&ma);
fpnntf(stdprn "\n ma = %2d" ma)

swuch(ma)
{ |
. case I: fprmtf(stdpm SO cap \n")
break; e
case 2: fprintf(stdpm,” trung cap \n");
~ break;
case 3: fpnntf(stdprn " dai hoc \n")
break; | |
case 4: fprintf(stdpm,” cao hoc \n");
break; o
case J: fprlntf(sdtpm " pho tien si \n");
~ break;
case 6: fprmtf(s_tdprn,'.' tien sy \n");
break; |
default: |
fprintf(stdprn,” sai\n"); .
}
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- §5. TOAN TU GOTO VA NHAN

‘Nhiin c6 thé viét nhu tén bién va-cé them ddu hai cham ( ;) du‘ng shu
Nhin c6 thé dugc gén cho bat ky cau lénh nao trong chu’ctng trmh C‘hﬁng'

han, trong vi du: - ~
L . '}:'I'a_'. o o M ]
tlep tuc: s 4= a[l] S

thi tiep_tuc la nhéan cua cu lenh gan s += a[l] |
Toan tir goto c6 dang: : ey
goto nhan; .
Khi gdp todn tir nay may s€ nhay t6i ciu lénh cé nhan wét sau tir khéa

;i

goto.
Khi diing toan tu goto cén lud ¥ cdc didm sau:

- Cau lénh goto va nhdn cdn nim trong mot ham. Diéu d6 néi len rﬁng
todn tir goto chi cho phép nhay tir vi tri nay dén vi tri khdc trong than cua
mot ham. N6 khong thé diing dé€ nhay tir him nay sang ham khéc.

- Khéng cho phép ding todn tr goto dé€ nhay tir ngoki vio trong mot khoi
lénh. Tuy nhién viéc nhay tu trong ra ngcral-* khﬁl 1énh lai hoan toan hgp Ié.

Chiang han doan chuong trinh - S T (PR
goto alfa /* Vi du sai */

] 4

alfa: printf("\nKet qua tinh Etloa;.l_ﬁ"_);; . | N

}

1a sai vi n6 thue hién ¥ dinh nhay tir ngoal vio trong mﬁt khé'l 1€nh.

Khi str dung todn tir if va goto theo mau.
lap_lai: cdu 1énh I;
ciu lénh 2; Iy

cau lénh n;
if (biéu thitc) goto lap_lai;
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ta s& nhan dugec mot chu trinh. Thin chu trinh gém n cu Iénh s& dugc thuc

hi¢n 1ap di 1ap lai chimg nao ma biéu thic trong,if vin con ding (c6 gid tri
khic 0). | -

Xét mot vi du: Gia su cﬁn lﬁp chln:mg trmh tmh thh vO huéng cua. hal vcci
to x va y. Cac phén tlr ciia x va y dugc dua vao tir ban phim. Dudi day la
chirong trinh nhép 2 véc to va tinh tlch Vf) hlrdng cua chung *

/*
Chuong trinh tinh tich vo huong hai vec to, dung if va goto =~ =~
#include "stdio.h"
#define N 100 /* chieu cua vecto khong qua 100 */
main() ' -

{ o
float Xx{NJ],y[N],s;

int n,1; ) T |

/* SO chlcu thuc te cua cac vacto xXvay */ I
printf("™n chieu cua vecto =");" _. '
scanf("'%d" ,&n);

/* vao so lieu cho cac vecto x va y */
1=1;
vaols:
printf("\n x[%d] =
scanf("%f",&x[1]);
printf("\n y[%d] = ", i);
scanf("%f",&yl[i]);
if (++1<=n)

goto vaols;

/* tinh tich vo huong */
s = 0.0; |
1=1;
tvh:
s + = x[i]*y[i];
if( ++i <=n)

goto tvh;

r
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/¥ 1n ket qua */

1=1;
inkq: e . ,
printf("\nx[%d]= %8.2f y[%d]}= %38.21",i,x[1},1,y[1]);

if(++i<=n) |

goto nkq:
printf("\n\n tich vo huong = %8.2f", s);
| |
Chuong trinh trén gdm ba chu trinh Gng véi ba phan viéc: vao s6 liéy, tinh

tich vé hudng va in két qua. Ban hay vi€t m6t chuong trinh khac cho bai toan
néu trén nhung chi dung mét chu trinh.

§6. TOAN TU for
Nhu da chi ra & muc §5: ¢6 thé tao nén'ch_u'tﬁnl} bing cdch diung cdc todn
tis if v goto. Todn tir for cho ta mot cach khdc xay dung chu trinh hi¢u qua
hon, né c6 dang sau: - | | |
for(biéu thitc 1; biéu thu'c 2: biéu thuc 3)

Khai 1énh; /* than chu trinh */

Nhu vay todn tir for gdm ba bi€u thitc va than for (than chu trinh for).
Than for 13 mot cau 1énh hoic mot khai 1énh viét sau tir khéa for. Bat ky biéu
thic ndo trong ba bi€u thiic néi trén déu cé quyén vang mat nhung phai giit
d4du cham phay ( ;).

. Thong thudng bicu thiic 1 1a mot todn ti gan dé€ tao gia tri ban ddu cho
bién diéu khién, biéu thic 2 12 mot quan hé logic biéu thi diéu kién dé tiép
tuc chu trinh, biéu thitc 3 12 mét todn tir gén ding dé thay doi gid tri clia bién
diéu khién.

Sur hoat dong cua toan tir for:

Todn t for 1am viéc theo cac budc sau:

1/ X4c dinh biéu thifc 1.

2/ Xdc dinh biéu thic 2.

3/ Tuy thudc vio tinh ding, sai cua bidu thitc 2, may s€ lua chon mét
trong hai nhanh:

a- Néu bicu thitc 2 c6 gid tri O (sai), mdy s& ra khm for va chuyén tdi cau
1énh sau théan for.
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trong than for. Khi gip dau ngoac déng } cudi cung cia than for hodc gap
cau lénh continue méy s& chuyeén téi bude 4 (khoi ddu lai).

4/ Tinh biéu thdc 3, sau d6 quay trd lai budc 2 dé bit ddu mot vong mdi
cla chu trinh. | |

Nhan xét:

1/ Biéu thic 1 bao gid cling chi duge tinh: moét 14n.

2/ Biéu thiic 2, biéu thitc 3 va thén for cé thé duge thuc hién lap di lap lai
,nhléu lan. -

Vai cha y:

1/ Khi biéu thitc 2 ving mat thi n6 luén dugc xem la ding. Trong trudng
hop nay viéc ra khoi chu trinh for cdn dugc thuc hién nho cdu 1énh break,
goto hodc teturn (viét trong than chu trinh).

2/ Trong ddu ngoac tron sau tir khod for gém. 3 phdn phan cdch nhau
bdi ddu chdm phdy. Trong méi phan khong nhitng c¢6 thé viét mot bicu
thic (nhu vira néi & trén) ma con c6 quyén viét mot day biéu thic phan
cich nhau bdi dau phay. Khi d6 cic biéu thic trong rnfn phan s€ dugc

xdc dinh tir trdi sang phai.

Tinh ding sai cha day biéu thic trong phin thit hai dugc hléu la tinh dung
sai clia biéu thic cudi cling trong day nay.

3/ Bén trong than cha todn ti for ta lai c6 thé sit dung cdc todn tir for
khéc. Bing cdch nhu vy ta c6 thé xay dung nhiing chu trmh léng nhau (xem
vi du 3 duGi day). y

4/ Khi.gédp cau lénh break (xem §9) trong thin for, may s€ ra khm todn tr
for sdu nhit chita ciu 1énh nay.

5/ Trong théan for cé thé.sir dung todn tir goto dé nhay ra khéi chu trinh
dén mot vi tri mong muén bat ky ( xem vi du 3 dudi day ). Ciing c6 thé sir
dung todn tir return trong théan for dé trd vé mét ham nao d6. Dudi day la
mot sO vi du minh hoa cdch st dung toan tu for, if, switch va goto.

6/ Trong than for cé thé diing cau lénh continue (xem §10) dé chuyén
dé€n dau mot vong ldp méi cua chu trinh. N6i rd hon: khi gap continue thi
mdy s€ bé qua cdc cau lénh con lai trong than chu trinh dé€ chuyén dén
xét biéu thitc 3.

Vidu 1:

CAc khia canh khac nhau ciia toan tir for dll'O‘C thé hién trén 6 chuong trinh
sau. Ca 6 chuong trinh nay giai quyét cling mot bai toan: dao nguge mét day so.
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/*

*/

/*

*/

Chuong trinh dao nguoc mot day so, Ban1

#include "stdio.h" N
float x[] = { 63.2, -45.6, 70.1,73.6, 145}, lt |
intn= mzeof(x)/sweof(ﬂoat) T RN
main()

{

int 1,J;

float c;
for(i=0, j=n-1; i<j; ++i, --j)

c = x|[1]; |
x[1] = x[j];
x[j] =c;

} PR
fprintf(stdprn, "\n Day ket qua \n \n");
for( 1=0; i<n; ++i )
fprlntf(stdprn "%8 2f“ X[ )

Chuong trinh dao nguoc mot day so, Ban 2

#include"stdio.h™
float x[] = { 63.2, -45.6,70.1,3.6,14.5 } S EEE S
int n = sizeof(x)/sizeof(float); -
main() e
{ |

int 1,J;

float c; .
for(i=0, j=n-1; i<j; c=x][i], x[l]—x[|] X[jl=c, ++i, --));

/* than for 1a cdu lénh réng ¥/ -

fprintf(stdprn,”™\n Day ket qua \n\n" );
for(i=-1; ++i <n; ) /* vang mat bieu thuc 3 */
fprintf(stdprn,"%8.2f" x[i] ); . "
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/* LTY ] H wen

%/ Chuong trinh dao nguoc mot day.so ; Ban 3 s i o
#include "stdio.h" i {.-:i..-nrf:'f
float x[] = { 63.2, :45.6, 70.1. 36 1&5} e
int n = 31zeof(x)/31:«:eof‘(ﬂ(nﬁ)J s A
main()

{
Inti=-1, j; ey
float c; SR S IR L I
for (; n-1 - ++i, i<J; ) /¥ vang mat bieu thuc 1 va 3 */
l
c = x[i]; T
x[i] = x(jl; B
x(hl=c;
b ]
fprintf(stdpm, \n Day ket ql,lq \n"), TIINY
for(1=0;i-n;)  /* thay quan he i<n bangjbieu thuc i-n */
fprintf(stdprn,"%8.2f" , x[i++] );

- b I
N . . r - " : . I
'!%1!' ::' r -r". lr ..'-.j]."._!':q'.l. P !_" ‘I‘::
L g ]

- - . . - o
b S S N TR
e o A

[
dao nguoc mot day so, Ban 4 o
* lnns shnbiiag

#include"stdio.h" e ~ A
float x[] = { 63.2, _45_6',:_ 701';36:*1?45} E: R

' ' - Hiv
Int n = sizeof(x)/sizeof(float); L
main() o
| G ogri
{ "
inti1=20, _]—]]-1 D
ﬂoa[(‘; EL R  CH LR i R

for (n ) / * vang mat’ Ca 3 bléu thllc *]
{ R S HAT A S B S AL RIS
ce=x[i}y. o o }-.-; e T
x[j] =c; |



if(+4+1 >= --]) L

f%
*/

/#:

*/

goto tt; /* ra khoi for bang gblb *f o
} | R !J.-‘
it fpnntf(stdprn "\n Day ket qila\n\ql")
for(i= -1 i+ < 11-1 fprmtf(stdpfﬁ "%3 2f" x[i]) );

X1
dao nguoc mot day so, Ban> ’ RNV O
N t
#include'stdio.h" P
float x[] = { 63.2, -45.6, 701 36 }45} e

intn= mzeof(x)/smcof(ﬂoat)

--.=i*'-. N H
main()
A i f
{: G e s A e TG T e sl
inti=0j=n-1;
float C S T
EREEE PR SV P
for(;: )/* vang mat ca 3 blcu thuc */ W
{ . : ’ . I | P i .
oL SR A

c = x[i];

break; /* ra khoi for bing break */
} SREERT DI
fprintf(stdprn, "\n Day ket qua\n\n"); ,
for(i=-1; i++ <n-1; fpriﬁif(sfdpm,"-%B.Zf", x[i]) );

Chuong trinh dao nguoc mot day so,Ban6¢

’ I ":I " PR
I v T LI Atk Ty
:,..jf-,.., A SRR
n

'#mclude"stdlo h"
ﬂoatx[]— { 63.2,-45.6, 70.1. 36 145}

int n = 51zeof(x)/51zcof(ﬂoat)

-
1
.

main()

{
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int1=0;

int j =n-1;

float c; .

for(;e = x[il, x[il = x[jl, x[jl =c, ++i < --J, );
fprintf(stdprn, "\11 Day ket qua\n\n ");

for( i = O; fprintf(stdpm, "%8.2f" x[i], ++i - m; );

Vidu 2:
Sur dung biang ma trong §3 va biét rang trong mang a chia ma trmh do
cia 15 can bo. Cin thong ké: |

- S8 can bd co trinh do tlI dai hoc tro lén
- 86 can bo ¢ob trinh d tif ¢ao hoc trcr lén
- §6 cdn bo ¢o6 trinh do tir pho tién si tro Ién

- SO cdn bd la tién s1
St dung todn tir for va switch cé the viét chuong trmh cho bai todn trén
nhu sau.

/* Chuong trinh thong ke can bo theo trinh do */
#include"stdio.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;

for(1=0; i<13; ++1)
switch(a[i])
{

case 6: ts++;
case 5: trenpts ++;
case 4. trench ++;
case 3: trendh ++;

}
printf("\nSo can bo tu dai hoc tro len la: %2d" trendh);

printf("\nSo can bo tu cao hoc tro len la: %2d" trench);

printf("\nSo can bo tu pts tro len la: %2d" trenpts);
printf('"\nSo can bo co hoc vi tien sy la: %2d" ts);
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Vidu 3:

Chuong trinh tim phﬁn tr Am d4u tién cia moét ma tran dum day s€ minh
hoa céach sit dung cac chu trinh 16ng nhau va cich dung goto, break dé ra
khoi chu trinh (Ban 1 dung goto va ban 2 dung break).

/*
Chuong trinh tim phan tu am dau tien cua ma tran Ban 1 dung goto
#include "stdio.h"
float a[3][4] = {
{ 15,46,3.5,6,3 },
{ 34,0,-25,35 } ,
{ 1,-13,46,-38 }
b
‘main()
l
int 1,j;
for( 1=0; 1<3; ++1)
for (j=0; j<4; ++))
if (a[i][j]<0 ) goto tim_thay;
- printf("™n ma tran khong co phan tu am ")
goto ket_thuc; |
tim_thay:
printf("\nPhan tu am dau tien la a(%d,%d)= %8.2{",1+1, j+1
ali](jl);

ket _thuc: : /*cau lenh rong */

}
/*
Chuong trinh tim phan tu am dau tien cua ma tran Ban 2 diing break
#include "stdio.h"
float a[3][4] = {
{ 15,46,3.5,6,3 },
(34,0,25,35 } .
{ 1,-13,46,-38 }
R
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main()
{ S ii'_ PR S .o R | *" SESES ’r‘j -"_f:'-i”l‘--}h!*":’:-i
. o : | : ._. K fi £l
int i,j; | C P e s
. E _ £ '_f' ‘o ST S ,;,I ..’:L:'_.- ! HISE ilf] FS I B PR A I B :l
for( 1=0; i<3; ++1) | =
{” T T T A S T o :1:_?.;'3: j".:i*’.li‘l_t'__-

for (j=0; j<4; ++j )
if (a[1][j]<0) ST O T
break; /*rakhéiforj*/ = it (n o
if (j<4) e
break;  /* rakhoifori*/
} | SRR ST B
if (1<3 && j<4) i
printf("\nPhan tu am dau tien la a(%d,%d)= %8. 2f",1+1,|]+1 lilhD;

else
printf("\n ma tran khong co phan tu am ")

: i . .- I'i fT
' .,-.! __l_;'. R

RN

} S : "1
: o .
SRR
r L

Vldll4 SRS U f;ful i
Chuong trinh dudi dﬁy giai quyét bal todn tim o1 tri:16n nhat va nho
nhdt trén méi hang clia ma tran. Trong chuwong trinh,sir dung ciac chu

trinh 16ng nhau. R
* L I ST
Chuong trinh tlm max va min tren moi hang ma tran
*/ FEP S0 R S RN S £ R 10 S
#include "stdio.h”
float a[3][4] = {
{15,46,3.563}, o
[ 341,0,-2535 |, " e e g
(1,13,46,31 )
b
main()

{ L
int i,,cotmax [3],min[3];
float max [3], min[3];
for (1=0; 1<3; ++1 )
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|

max[i] = min{i] = a[i][0];
| potmax[i] = cotmin{i] = O;
 for(j=1; j<d; ++j) ..

{

- if (max[i]< a[i][j])

A 0
max[i] = a[1][j];
cotmax[i] = j;

P
if (min[i]r.-a[i][j])' |
minfi} = a[i][}];.

cotmin[i)=j;

}
}
for( 1=0; 1<3; ++1)
printf("\nhang: %d max= a(%d,%d)= %5 2\
min= a(%d,%d)= %35.2{", 1+1,1+1, cotmaxfi]+1,
max[i},i+1,cotmin[i]+1;min[i]);

§7. TOAN TU while _ ,
Ciing giéng nhu for, todn tir while ding d€ xay dung, cac chu trinh, né ¢6 -
dang sau:
while (bi€u thiic)
'Khéi 1énh /* Than chu trinh %/

Nhu vay todn tir while gdm mot bi€u thitc va thas. while (than chu trmh)
Than while 1a mot cau 1énh hodc mét khéi 1énh.

Su hoat dong cua while:
Toan tur while lam viéc theo cac budc sau:
1/ X4c dinh gid tri ciia biéu thic (viét sau while)
2/ Tuy thudc vao tinh ding sai cha bi€u thic ndy, mdy s€ lua chon mot
trong hai nhanh:
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cau 1énh sau thin while.

b/ Néu biéu thitc c6 gid tri khdc 0 (diing) m4y s& thuc hién céc cau lénh
trong than while. Khi gap ddu ngoac nhon déng cudi cung clia than whlle
mdy s€ trg lai budc 1.

Nhan xét. Than cha while c6 thé duoc thlfc hién mot 14n hodc nhiéu 14n
va cling c6 thé khong duoc thuc hién lﬁn nao néu ngay tir ddu bi€u thitc (sau
while) da sai. '

Vi ch .

1/ Ciing gi6ng nhu d6i v6i for, trong cdc ddu ngoic tron sau while ching
nhiing c6 thé ddt mot bi€u thifc ma con cé thé viét mot diy biéu thitc phan
cach nhau bdi ddu phdy. Tinh diing sai cha day b1éu thitc duoc hiéu 1a tinh
diing sai cia bi€u thifc cuéi cling trong day.

2/ Bén trong than coa mot todn tir while lai c6 thé sir dung cac toan tu for
hoac while khidc. Bing cdch d6 ta c¢6 thé xay dung dugc céc chu trinh 16ng
nhau.

3/ Khi gép cdu lénh break (xem §9) trong than while, may s& ra khoi toan
tir while sau nhét chita cau 1énh nay. |

4/ Trong than while c6 thé sir dung todn tir goto dé nhay ra khdi chu trinh
dén mot vi tri mong muén bat ky. Ta cling cé thé sitr dung todn tir return
trong than while dé ra khdi mot ham nao dé.

5/ Trong than while ¢6 thé ding cau lénh continue (xem §10) dé chuyén
dén dau moét vong 1ap mdéi cua chu trinh. Néi ré hon: khi gip continue thi
mdy s€ bo qua céc cau 1¢énh con lai trong than chu trinh dé trd lai budc tinh
va kiém tra biéu thitc (viét sau whlle)

Cacvidu

Vidul:
Khi st dung cdc kha ning cua todn tr while, churong trmh tlnh tich vo
erUng cua hal véc to va 'y c6 the vi€t theo céc cach sau.

/¥ Chucmg trinh tinh tich vo huong, Ban1*/
#1include "stdio.h”
float x[] = {4,6,8,3.5},
yll = {2.6,3.2,4,7};
main()

{
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float s=0;

inti=&1;
while ( ++i<4 )

S += x[i]*Y[i]; RE IS . N " i
printf("\ntich vo huong = %8.2f",s); g e

%
-
P . . ’ ' ' S s IR RO MR S r: SR N SR I R L

‘chuong trinh tinh tich vo hyong, Ban2 ~~ °
*/ .. | ! I T ; Xkt . ,- - TR M
#include"stdio.h"
float x[] = {4,6,8,3.5},

y[] = {2.6,3.2,4,7};

{

int 1=0;
while(1) /* bieu thuc luon luon dung */
S += x{ll*Y[l]
1f (1++ >= 4) gojo xong, ,

O F] .
' k- . . - ' L] f
b S T SR SR SN
_ - 1 . i b -k -

' -, LY
P q i ' . “a £ ..
‘ i B} yr 1 : i-c b 1;:11,'.

xong: printf("\ntich vo huong %3 2f" s),,r

}
/* ' i . . . .
chuong trinh tinh tich vo huong, Ban3-~ ~ =~ * ' °

*/ ' TS B AFT T SN Y B

LA BT
. " - (7] . . ; , . - - . )
- {#include "stdio.h". S O T8 TR L r SR S I TR TR IE

ﬂm{ x[]= {4,6,8,3. 5} S SRR

Y[]— l263247} N R 'ii_f;,';.i__;' f:,-';"';l,-

main()
float s=0); mt1=0 SRR
‘while(s+=x[i]*ylil, ++1-5)? s

l: : "'| -. T1§

 /* than while la cau lenh rong 5=/'

P ”""!.:.F agir

pnntf( '\ntlch VO huong %8 2f" s)

PR S L LN L IR B PR UL L .
i . .

floats=0; | ... - b S e b

" . i

- Loag ' I L P
B :-_.1’ ‘J'fi "".tj ot I
r 1T - . &, e - "oy = £ r

} In T E

..- [ 1'-1
l'lr"' .;I '11-'
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Vidu 2:

Doan chuong trinh duéi diy s& cho s6 nguyén du’o*ng n nha nhét sao cho 1
+ 2+ ... + n> 10000.

int s=1, n=1:
while (s<=10000) .

Vi du 3: i

Cho day n s6 nguyén chita trong . mang a (bat dau tir a[l]) Hay xac ﬂmh
xem cé tén tai phan tr 4m trong day hay khong'? Néu c6, thi cho biét phin
to &m ddu tién. Poan chuong trinh sau s& dap u’ng yéu ciu Irén

int i=1; -
while (a[i}>=0 & & 1-<:—n) ++1; -
i (i<=n) e
printf('"\n Phan tu am dau tien = a[%d] %d",fﬁ[i]);
else | '
printf("\n Day khong co phan tu am");’ = "

. .
LN

* .+"1'

TOANTUdowiite

Trong cac toan tu while va for, viéc klem tra dicu kjén két thuc dat ¢ dau

chu trinh. khic v6i hai todn tir trén trong chu tnnh do while viéc kiém tra
diéu kién két thic dit cudi chu trinh. Nhu vay 'than’ clia chu trinh bao gio

cling dugc thyc hién it nhﬁt mot lan
Toén tir do while c6 dang sau:

do
Khoéilénh /* Than chutrinh™/ . . ... - o 0
while (biéu thic);
Ta nhan thay, cdc thanh phin clia todn tir do while theo-thit tu gom: tir

khéa do, than chu trinh, tir khéa while, bi€u thic va ddu cham phay Than do
while (cling giéng for vi while) c¢6 thé 1a mot. cau lénh. riéng l¢ hodc mot

khéi 1&nh.
Sur hoat dong cua do while. Todn tir ndy 1am viéc theo céc bu.'ﬁc saul.

1/ Thuc hién cdc cau l¢nh trong than do while.

2/ Khi gap dau ngodc nhon cudi cling. cua than do whllc may s€ xic dinh
oid tri cla biéu thirc sau tir khéa whlle |

3/ May S€ phﬁn nhanh theo gla tri cla biéu thitc vira nhan duge - Néu biéu
thifc cé gla tri ding (khdc 0), may s& trd lai budc 1 dé ti€p tuc thuc hién

vong mdi cua chu trinh.
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- Néu bidu thifc c6 gié tri sai (bing 0), mdy s& ra khéi chu trinh va chuyén

t6i cau lénh dimg sau ddu chdm phay dat cudi todn tir do while.
Chi . Nhitng diéu cdn luu ¥ d6i véi todn tir while néu trong §7 ciing
diing v4i todn tir do while. -
Vi du minh hoa S e
Vidu 1: SR | R e
Pé tinh can bﬁc hai cua mot 36 cludng aco thé dung cf)ng thic lap:
Xx(0)=a .;
x(n+1) = (x(n)*x(n) +a )/ (2*x(n) ), voi n:>-0
Qua trinh 14p két thic khi
abs( (x(n+1)-x(n)) / x(n) )<0.00001
va khi d6 x(n+1) duoc xem 13 gid tri gdn diing cua cén a.
Thuat todn trén dugc chuong trinh hod nhu sau.

. /¥ Chuong trinh tinh can bac hai */.- ..
#include "math.h”
#include "stdio.h"

main{)

{

double a,xn,c;
int ch;
-tz printf("\ma =");
scanf("%If",&a); /* vao a tu ban phim */
if (a<0) S S
l
printf("™\n a<0 7 ");
o goto kt; | | | o
- ifa==0) . | | o |
{ |
- Xn=0;
goto Kq;
/* Bat dau vao thuat toan */
Xn = a;
“do-
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e
 C=EXn;
xn = (xn*xn + a )/(2*xn); .
} , S
while (fasb((xn-c)/c) >= le-5); | e
kq: printf('"\n a = %8.2f sqrt(a) = %8.2f",a xn)
printf("\nCo tiep tuc khong? - C/K"); -
ch=getch();
if ( ch=="c' ll ch=="C")
goto tt; |
| kt: : S S

Vidu 2:

Poan chuong trinh xac dinh phidn tit &m dﬁu tién trong vf du 3, §7 c6 thé
viét lai bang cdch ding do while nhu sau: B .

int 1=0;
do
++1; /* Than chu trinh 1a ciu 1€nh */
while (a[i]>=0 && i1<=n); -
if (i<=n) |
printf("\n Phan tu am dau tien = a[%d} 9%0d", 1,afi]);
else .. .-
printf(’ \n Day khong co phan tu am")

§9. CAU LENH break: -

Cau lénh break cho phép ra khoi for, while, do while va switch. Khi ¢6
nhiéu chu trinh 16ng nhau, ciu 1énh break s€ dua mdy ra khoi chu trinh (hoéc
switch) bén trong nhat chita né. Nhu viy, break cho ta kha nang ra khoi mot
chu trinh (tr mot diém bét ky bén trong chu trinh) ma khong ding dén diéu
kien két thiic chu trinh. Moi cau Iénh break c6 thé thay bang cau lénh goto
vGi nhan thich hop.

O céc muc trén da ¢é mot vai vi du vé viéc st dung cau lénh break. Bay
gid s€ trinh bdy mot vi du khdc. - | |

Biét s6 nguyén duong n sé 1a nguyén t6 n€u ndé khdéng chia hét cho
cdc s6 nguyén trong khoang tir 2 dén cin hai cua n. Thuét toan trén sé
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dugc sit dung trong doan chuong tnnh duéi day dé kiém tra tinh

nguyén t6 cua n.
int L0, ng_to=1;
for (i=2; 1 <= sqrt(n); ++1)
if ((n mod 1)==0)
{
ng_to=0;
break;
|
if (ng_to)
printf("\n%d la nguyen to",n);
else |
printf(""\n%d 1a hop so",n);

§10. CAU LENH continue

Trai véi cau lénh break (diing dé ra khm chu trinh) cau lénh continue
diing dé bat ddu mot vong méi cha chu tﬁnh bén trong nhat chda né. Néi

mot cdch chinh xéc hon: I

- Khi gip cau lénh continue bén trong thin clia fnﬁt todn: tir. for, may s€
chuyén t6i budc khdi dau la.l (buée 4 trong diém " Su-hoat dong cua for ).

- Khi gap céu lénh contmue bén trong than clia whlle hoac do while, may
s& chuyén téi xdc dinh gid:tri bidu thic ( viét sau tir khéa while) va sau dé6
tién hanh kiém tra diéu kién két thiic chu trinh. |

Mot diém cdn Iuu ¥ 1a: continue chi dp dung cho-cdc chu trinh chi khong
ap dung cho switch.

Vi du:
Gia sit cin viét chuong trinh dé tir mot ma trén a cho trude:

- Tinh tng céc phén tir duong cua a.

- X4c dinh s6 phan tit duong cua a.

- Tim cuc dai clia cdc phéan tir duong cua A.
Chuong trinh s€ nhu sau.
/*

Chuong trinh xu ly cac phan tu duong cua ma tran
*f
#include "stdio.h"
- 109
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main()

{ 25,0,-3,5 }, TR
[ -6!4101_2 }‘! . e ”:‘- e i'.: L
{14 ‘|r G WA '_ CoEm ;__ e

(30,-4,7,-3 11 bR s

}- (Urdens Do G0 1
b |

e

{ c ]
int i),k = 0; |
float s = 0, max = 0; IS
for(1=0;1<3; 441 )1 cvopimar ot & 2/ 0 i
for(j=0;j<4; ++)) -_;;-,z!

{ aer e o sl BT e ngg
if( a[1][j] <=0)
contigue;. 3 A "L.a AT U

_-sf+=P[1 » L L
. S mraly) Aumwrd fwrol o eer o

| lf(max*:agl] ]) e en
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Bai 1. Lap ChlIO'Ilg trmh glal hé el S, T (3 6 M) -
Y ax + by T C Y UL B . b R ‘f“- : 1_;,"-; .aE?..*_j fl;;i{ i(*’ ?f;'-li
dx + ey = - f | D B onall grech

cac hé s a, b, ¢, d, e, f nhin tir ban phim. Yéu cﬁu xét tﬁ't..qi- gac truong hop:

c6 thé. L .
v does o e (8 LA IRY
Bai 2. Lap chuong trinh dé:

R SR ST A

- Nhap mét day s6 tir ban phim.
- Tinh trung bink cong clia c4& s6 duong' vi ‘tﬁ:mg bink ¢6rig thd 'é'ﬂ@ sé
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Bai 3. Lap chuong, tnmh tinh: ex. thﬂo ¢ong thuc xﬁp:m SRCEAT
X, K Lonerrenng e BLLY A
IR SR R +— P 10 Beigi IR ' RH

6001 Tic B Lod) 148
v6i do chinh xdc ©.00001. Tiic 1a n cdn chon sao cho et} s

fu J,_ﬂt ,?l
=<0.00001 | o
nb SPFLES IR R T .;;:.:-:.. Cotadtordtn g uhlod £9
CEPERNTID t13 SN 114 S PONT S LE1T 5 1{1;’011}11;

Bai 4. Lap chu'dng trmh tlnh sm(x) v0’1 dé chinh xdc @ g{)
Cﬁng thfl'c ’ rh e 4’ H'_}'l X lf')

Cr g 260 wuh
xi xﬁ 1 x2n+]. 4
sin(x) = x———'+—l—+ -+ ) ; LT
3t 5t n(2n .[.‘]) JE: it_. LR BEL h
STURSE P : B NI (R R G STt
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- Bai 5. Lap chuong trinh dé: AL e e B
R RGO G (Has
- Vao bon day SG Apyeeen) Diseensbys Cpyes x &1, ny e
| | ? { it o Yok !ﬂﬂ
T ket qua trén ‘dong, m6i dong 5 gla tri heo n mau sau |

d; b Ci di mlﬂ(a\,b. &ci!di) ma’x(al ’bi ’ci’di)

1 |

Bai 6. Lap chuong trinh tinh tich phan

X
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J-sm(x )dx
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theo cong thirc Sim Son.

Bai 7. Lap chuong trinh tinh t6 hop chip m cia n
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Bai 8. Lap chuong trinh dé in mdt day n s6 thuc x,,....x_ trén nhiéu dbng,

mdi dong gébm m s& (dong cuéi cling cé thé it hon).
- Cac gid tri m,n va x,,....x, nhin tir ban phim.

Bai 9. Nhap cac hé s6 a,,...,a_ tir ban phim sau d6 in ham f(x) trén mot
dong theo miu sau:

CfX)=ax, +...+ Ay,
Bai 10. Lip chuong trinh tinh

S=(a}+..+a’)"
trong d6 n va a,,...,a, nhan tir ban phim.

Bai 11. Cin c6 téng s6 200000 d tir 3 loai gidy bac 1000 d, 2000d va
5000 d. Lap chuong trinh d€ tim 14t ¢ cdc phuong 4n c6 thé.
Bai 12. Lap chuong trinh tim phdn tif Am cudi cing clia ddy a,,....a,.

Bai 13. Cho hai.day s6:
a,...,a, va b,,...;.b,, |

ca hai déu x€p theoithit tr ting. Lap chuong trinh dé tir hai day trén xdy dung
mit day mél cung itheo thit ty tang.

Bai 14. Cho: day s6 a,,...,a.. Loc cic s6 duong dua vao mang b, c4c s6 Am
dua vao mang <.

Bii 15. Sip x&p :moét diy s6:theo thit tu ting dén.

Bai 16. Cho day s6 a,,...,a,. Lip chuong trmh in cic sf) am trén mét dong,
cic s0 duong trén dong tiép theo.

Bai 17. Cho hién lén man high cdc ki tw c6 ma ASCII tir 33 dén 255.
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CHUONG 6
'HAM VA CAU TRUC CHUONG TRINH

Mot chuong trinh viét theo ngén ngit C 12 mot diy cdc ham trong d6 ¢6 -
mot ham chinh (hdm main). Thi¢ ty clia cdc ham trong chuong trinh 1a bét ky
nhung chuong trinh bao gii‘i cling dugc thuc hién tir hAm main. M6i ham sg
thuc hién mot phﬁn v1ec nao dé va chm:rng trinh s€ glal quyet ca bai todn tron
ven. Mot trong cdc tru diém cua C 1a né cho phép t6 chifc va sur dung CAC
ham mot cich don gian va hiéu qua Chuong nay sé& gidi thiéu cic qui tic
xay dung va su dung ham. T4t ca cdc vin d¢€ 1y thuyét siu xa, phifc tap s&
dugc minh hoa giai thich trén cac chucmg trinh hoan chinh da thu.' nghlém

trén may.

'§1. TO CHUC CHUONG TRINH THANH CAC HAM‘

1.1. Xét bai todn don gian sau: 'I“n‘n gia tri lcrn nhit cia ba s6 ma gla tr1
ctia ching duoc dua vao tir ban phim. Ta té chitc chuong trinh thanh hai ham;
'ham main v mét ham ma ta dat tén 13 max3s. Nhlém vu cua ham max?as 1a

tinh gid tri 16n nhat ctia ba s6 gia dinh ma ta. gol la a, b, c. Nhiém vu clia ham
main 12 doc ba gi4 trj tir ban phim, ding ham max3s dé tinh max ctia ba gid tri
vira doc dugc, dua két qua ra man hinh va doc tlé’p ba gla tri khdc néu muon.

Chuong trinh duge viét nhu sau.
#include "stdio.h” |
float max3s(float a,float b,float ¢); /*Nguyén miu ctia hAm*/
main() /* bat dau ham main */ |
float x,y,z;
int ch;
tt: printf("\n vao ba so: ");
scanf(" %%t %1", &x, &y, &2Z); | -
printf("nx= %0.2f\ny= %0 2f\nz= 9%0. 21\11 max= %8.2f",
X, ¥, Z, max3s(x,y,z2));
printf("Co tiep tuc khong? - C/K");
ch = getch();
if (ch=="c'llch =="C) goto tt;
} /* ket thuc ham main */
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float max3s(float a, float b, float ¢)

{

float max; /* Bi€n cuc bﬁ diung trong than ham */

- max = a>b?a: b;
return (max:a-c‘?max c); /¥ (i tri ham tra vé ¥/

o | } /* ket thuc ham max3s */

Chi y: o P

+ Khong nhat thi€t phai khai bdo nguyén méu (prototype) cla ham
Nhung nén cé, vi né cho phep chuong trinh bién dich phét hién 16i khi goi
ham (s6 doi khong ding) hay tu dong viéc chuyén dang (vi du ddi tir int
trong 10i goi ham sang float 1a ki€u cua d6i).

+ Nguyén mau ctia ham thyuc chat 13 dong ddu ctia hAm va thém vao dau
chdm phdy. Tuy nhién trong nguyén miu cé thé bo tén céic déi.

Qua chuong trinh ndy cé thé rit ra nhiéu khdi niém va qui tic quan trong
lién quan dén viéc xay dung va sir dung ham.

+ Trudc hét mbi ham pha1 c6 mot tén. Ta c6 thé dit cho méi ham mct tén
bdt ky theo cic qui tic néu trong chucmg I muc 3. L€ di nhién trong cung

mot chu’ong trinh, cdc ham phai c6 tén khic nhau va mac du tén la thy v
nhung ta cling nén dat cho ham nhung tén phu hgp véi chifc nang ciia né.

+ Ham thuong c6 mot vai doi. Vi du ham max3s cd ba d6i 1a a, b, ¢. Ca
ba d6i nay déu cé ki€u gid tri float. Cling ¢6 ham khéng d6i nhu ham main
chang han. |

+ Ham thuong cho ta mét gid tri ndo d6. L€ di nhién gi4 tri.ciia hAm phu
thudc vao gia tri cua cidc d6i. Him max3s cho gid tri 16n nhat ctia ba d6i
cua nd. Gid tri cia him cé thé cé kiéu int, float, double, ... Him max3s cé
gia tri kiéu float. Dudi day sé& thdy c6 nhitng ham khéng cé gia tri.

Khi xay dung va sit dung ham cdn quén triét cdc qui tic sau:

1.2. Quy tac xay dung mot ham.

Ham c6 thé xem 12 mot don vi doc 1ap-clia chuong trinh. Cic ham c6 vai
tro ngang nhau, vi vy khong cho phép x4y dung mdt ham bén trong cac
ham khdc. Ham dugc viét theo thit tu sau:

+ Dong tiéu dé

Trong dong dau tién (cia mdt ham) chita cdc thong tin vé: kiéu ham, tén
ham , ki€u va tén méi déi. vi du

float max3s (float a, float b, float c)
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Day 12 cdch khai bdo ham theo kiéu ANSI (Amencan Natlonal Standards

Institute - Vién tiéu chudn qudc gia My) vi d6 la dﬁc tnrng ctia C dlféié?@j

ban ANSI b6 sung. Cic chuong trinh dlch C trudc do Sir dung cu phap kiﬁc
float max3s(a, b, c) N | '
float a, b, c;

Tt 12 khai bdo d6i riéng ra. Phong ¢4cH cii nay dugc Turbo C chp nhan
va chiing ta s& gip trong nhiéu chuong trinh C cfl. Tuy nhlén phong cach mé'
hod nay nhiéu 16i hon phong cach ANSI v?.l nen trahh e 4

e Gt rn
"4 Than ham K .

Sau dong tiéu dé la than ham. Than ham 1a no1 dung chinh cua ham
biat dau bang déu | va ket thic boi ddu }. Trong than ham chu‘a cac cau
lénh cdn thiét dé thuc hién mét yéu cdu nao d6 di dé ra cho hhm Thﬁ
cua ham max3s 1a doan chucrng trlnh tinh gla tri 16n nhat cua b;i do1
abc . , ST N TS B, ih . :

Trong than ham ta dung thém bi&n max. Cin phﬁn blét suf khac nhau glﬁ‘a
bién max va déi a,b,c. Bi€n max 14 bién cuc bd né chi cé tac duhgtrong’than
ham va khong cé bat cit mot lién hé gi dén cdc bién cla cic ham khée trong
chuong trinh. Trai lai cac d6i a, b, ¢ lai duge dung dé frao doi dir li¢u giita
cac ham. | e s

Trong than ham c6 thé st dung mot cau. lenh rf:tum <o thé dpng phicu
cau lénh return & nhitng chd khdc nhau va ciing ¢6 thé khéng sy dung cau

1énh nay. Dang tong quat cha no 1a:

- - 1oy
' . ! 1 ' ) h . J‘l" ) .. 'll:l' .|_|I I.!. E' I'|I.~'.

I.

I‘etllm[blell thll'C] ,.F . :'“_ A T A

b a g , o kEO¥

Gia tri cla biéu thifc trong cau lenh retum s€ ducrc gan cho ham.

Trong vi du dang xét, gla tri cua bléu thic nay la. gl& tn lcm nhait cua ba
doi a,b,c.

. a. B - - "' I
N LI LIPS IO T & |

1.3. Quy tic hoat dong cuia ham R S Y s ]

Trd lai vi du trén ta thay tham s6 cudi cua ham pnntf la max3s(X,y,z),ido
12 101 goi hAm max3s. M6t cdch tOng quat, 1 goi ham cé d@ng.sgu v

tén_ham ([ danh sach tham s6 thuc ])

Mot diéu c4n nhé khi viét 161 goi ham la: s6. tham s& thm: phal bang 56
tham s6 hinh thic ( d6i ) va méi tham s6 thuc phal c6 cung kleu gla tri nhu
kiéu gi4 tri cia doi tuong Ung vé1 no. R N

Khi gap mot 161 goi ham thi ham bit dau dll’UC thuc hién. Néi céch khic,
khi mdy gap mot 15i goi ham & moét chd nao dé ctia chuong trinh, thi mdy s&
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tam r3i ch6 d6 va chuyén dén ham tucmg ing. Qua trinh d6 s€ dién ra theo

tr'mtuﬂucc nhu sau; _ - g
a/ Cﬁp phat bd nhd cho cac dél va CAC blé'n cuc bﬁ | e
b/ Gan gia tri cua cac tham s6 thuc cho cac doi tuong ling. |
¢/ Thuc hién cac ciu 1énh trong thin ham.

d/ Khi gap cau lénh return hodc déu } cudi cung cia than h&m thl m,ay s€
xo0d céc d6i, cdc bién cuc bo va thodt khoi bam. . PR

Néu trd vé tir mot cau lénh return c¢ chia bléu l;hurc l;h1 gla tq cua b;éu._f
thitc dugc gan cho ham. Gid tri cia ham s€ dugc sir dung trong, cic bléu thac

chira no. - .-

."|.--

Trong vi du trén, gid tri clia ham max3s(x,y,z) se duac su dung trong cau_
1énh prmtf Néi cach khac, gia tri 16n nhét cha ba s6 x Y z s& dlmc du’a ra;.

man hinh. . 8 )
1.4. Cau tric tong quat cua chlm‘ng trmh Chuong trmh gﬁm nh16u
hamdudcwétthcotrmhmsau - L e ey
+ Céc #include o L oL
+ Cdc #define
+ Khai bdo cic d6i tuong dir liéu ngoai
(bién, mang, ciu tric, hop,...)
+ Khai b4o nguyén miu clia cdc ham
+ Ham main
+ Dinh nghia cic ham
Chay: Ham main ¢6 thé dit sau hoﬁc Xen vao glu'a cac ham khéc.

i ch

~ §2.XAY DUNG HAM VA SUDUNG HAM

Trong muc nay ta sé hé théng héa nhiing diéu da nél ral rac 0 muc §1 v&
bo sung thém vai diém méi. |
2.1. Lién quan dén ham c6 cac khai niém sau.
- Tén ham | A
- Ki€u gia tri cia ham
- Do1 hay tham s6 hinh thitc
- Than ham
- Khai bao ham (khai bao prototype)
- Lo1 goi ham
- Tham s6 thuc

TR N
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D61 véi mo6i ham bao gio cling ¢é 2 giai doan khiac nhau la: xay dl._mg

ham va sir dung ham.
2.2. Xay dung ham bao gom cac viéc.

Khai bdo kiéu ham, dat tén ham, khai bdo cdc d6i va dua ra cic cau
‘énh cdn thiét dé thuc hién yéu ciu dé ra cho ham. Mot ham duoc viét
theo méu sau | |

type ten_ham (khal béo céc dm)
{ |
khai bao cac bién cuc bd
cAc ciu 1énh
[return.[bien thuc];]
o |
Chi § 1:. D6i véi cac ham khong cho gid tri (nhw thi tuc trong Pascal)
thi ding kiéu void. Vi du him diing &€ hién thi gta tn l(m nhii cla ba d6i
thuc c6-thé viét nhuisau:;

| _vmd ht_max_ 3s(float a,float b,float ¢}
T __
float x;
X = a>b?atbs;
printf("\n: Max= %0.2{" ,x:>c?:-_c:c);
'Chii § 2: Ham khong d6i thi ta ciing ding void dé khai béo d6i, vi du
~ ham bée thitc cé thé viét nhu sau:
void bao_thuc(void)
{

int 1;
for(1=0; 1<:10 ++1) putch(7);

}
Chii v 3: Khi gap mot todn tir return cé chita bicu thic, thi gid tri cla
biéu thic s& dugc chuyén kiéu cho phil hop véi kiéu cia ham ham trudc khi
nd dugc gan cho ham.

2.3. Sir dung ham.

Ham dugc sir dung thong qua 101 goi téi nd. Cach viét mot 161 goi ham
nhur sau:

ten_ham({danh sach cac tham so6 thuc])
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J day ta cdn luu §:

+ S6 tham s6 thuc phai biang s6 doi.
+ Kiéu clia tham s& thuc phai phu hop véi kleu cua d61 tuong u'ng

- 24. Nguyen tic hoat dong cua ham

-Diéu nay da néi kha ddy dua trong §1, & day ta noi thém mdt s6 dléu vé
cac tham s6 thuc, cac d6i va cac bién cuc bd. | - -

- Do déi va bién cuc bd déu c6 pham vi hoat dong trong cung mot ham
nén d6i va bién cuc bd can c6 tén khic nhaun. |

- D6i va bién cuc bo déu la cdc bién ty dong. Chiing dugc cip bo nhé
khi ham duoc xét dén va ching s& lap tiic bi xod trude khi ra khoi ham.
Nhu vay, khong thé mang gia tri clia d6i ra khoi ham. Piéu d6 ciing cé
nghia 14 khong thé sit dung d6i dé€ 1am thay déi gid trj ciia bat ky mot dai
lugng nio & bén ngoai ham. Ta ciing cdn chii ¥ rang: d6i hoidc bién cuc
bo c¢6 thé tring tén véi bat ky dai luong nao & ngodi ham ma khong gay
ra mot nham lan nao ca. Néi ciach khéc, khi xay dung mét ham ta cg thé
tw do sit dung cdc ddi va cdc bién cuc bd ma khong so chiing ¢é tring tén
vi cdc do6i tuong nao khic & bén ngoai ham hay khong.

- Khi mdt ham dugc goi tdi, viéc ddu tién 1a gia tri clia cac tham s¢ thuc
dugc gan cho cdc d6i. Nhu vay, céc d6i chinh 12 ban sao cla cdc tham s6
thyc. Ham chi lam viéc trén céc d6i, tic 1a chi lam viéc trén cic ban sao nay.
Cdc d6i c6 thé bi bién doi trong than ham, nhung cic tham 50 thuc (ban

chinh) khéng hé bi thay déi.

Xét vi du sau. Gia sit ta cdn xay dung 'mot ham ding dé hoan vi hal bién
thuc va ta viét ham nay nhur sau.
vold hoan_vi(float x, float y)  /* vi du sa1 */

{

}

Ta viét thém doan chuong trlnh de sir dung ham nay.
- main() | |

{
tfloat x,y;
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X=3.5;

y=1712;

hoan_vi(x,y);

printf (\n x= %0.2f y= %0.2f" x,y);
|

Bay gi10 ta phén tich xem chlmng trinh trén 1Am viéc ra sao va thu dugc
cai gi. Theo cau 1€nh dau tién cua ham main() mdy sé danh hai khoang nhd
(moi khoang 4 byte) cho cdc bi€n x va y. Hai cau 1énh ti€p theo 1a gdn 3.5
cho x va 7.2 cho y. Cau lénh sau d6 1a 16i goi ham. Céc bi€n x va y trong 10i
goi ham 1a cdc tham s6 thuc. Theo céu 1énh nay may tam thdi roi khoi ham
main() ‘dé chuyén dén ham hoan_vi. Cic d6i x, y va bién cuc bé z duge cung
cﬁp khoang nhé. ¢ day tuy ¢6 su trung tén giira cdc bién x, y & him main()
va cac d6i x ,y 0 ham hoan_vi nhung may van phan biét duoc theo nguyén 1¥
sau: - Bi€n x 6 ham main() va d6i x & ham hoan_vi dugc b tri tai céc
khoang nhd khéc nhau.

- Bién'x tﬁn tai trong sudt ca qua trmh lam viéc cia chudng trinh , con d6i
X Chl ton tai khi may lam viéc bén trong him hoan_vi. |

- - Khi mdy gap tén x & ham main() né hiéu dé 1a bién x, con khi mdy gap
tén X & ham hoan_vi thi né hicu dé 12 déi x

- P61 y va bién y cling duge.phan biét theo cich nhu‘ vay .

Tro lai sy lam viéc clia may: sau khi cap phdt khoang nhd cho cac d6i x
va y, may s€ sao gia tri tir cdc tham s6 thuc sang cac doi tuong img . Nhu
vy gid tri cua bién x s&€ dugc gan cho d6i x va gia tri clia bién y s& duoc gin
cho.doi y. Két qua la doi x nhan duge gid tri 3.5 va d6i y nhan duorc glé tri
7.2 . Tiép d6, mdy s€ thuc hién cdc ciu lénh trong than ham.

Khat bao

float Z,

cd tac dung cung cap mot khoang nhé cho bién cuc bt’:‘) z. Ba cau 1énh ti€p
theo lam nhi¢ém vu hodn vi hai déi x va y. Két qua 1a do6i x _nhan gid tri 7.2
con d6i y nhan gia trj 3.5. Sau d6 1a ddu } cu6i ciing ctia ham hoan_vi. Khi
gidp dau nay mdy trd lai ham main() va thuc hién cau Iénh printf. Cau lénh
nay cho hién gia tri cua cic bi€n x va y 1én man hinh. R6 ring ham hoan_vi
khong lam thay d6i gid tri clia cdc bién x va y, nén trén man hinh s& xuat
hién dong sau:
x=330y=1720
Sau d6 chuong trinh két thc.

Nhu vy ham hoan_vi(x,y) di. viét & trén khong dap ing duoc yéu cau dé
ra. Van dé ton tai ndy s€ dugc gidi quyét trong muc sau nhd sit dung mot
khal niém mdi rat quan trong la con tro.
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3.1. Dia chi. Lién quan d&€n mét bién ta da c6 khai mém:

- Tén bién

- Kiéu bién

- Gid tri cha bién | T |
Viduc&u 1énh | N S

float alpha = 30.5;

x4c dinh mot bién cé tén la alpha c6 klcu float va cé gid tn 30. 5 Ta cung
di biét, theo khai bdo trén, mdy s& cip phit cho bi€n alpha m@t,khqan_g |
nhé gém 4 byte lién tiép. Dia chi clia bién 1a s8 thi ty cda byte ddu tién
trong moOt diy céc byte lién ti€p ma may danh cho blén (céac. bytc duogc
danh s6 tir 0). . | , . .

Mot diéu cdn chi ¥ 12 mac dii dia chi cla bién 1a mot s6 nguyén nhu'ng
khong duoc dinh déng nd vm cidc sO nguyén théng tthm‘:mg dﬁng trong cic.
Phe'p tll'lh : : _ . L tll'

RS rang dia chi chia hai bién kiéu int lién tiép cich nhau 2 byte, dia chi

oha hai bién kiéu float lién ti€p cich nhau 4 byte,... Nén mdy s€& phﬁn biét
cac kiéu dia chi: dija chi kiéu int, kiéu float, kiéu double,... Phép todn -

&X

cho ta dia chi cua bién x.

3.2. Con tro. Con tré 1a mot bién dung dé chia dia Chl Vi c6 nhlétl'
loai dia chi nén ciing cé nhiéu kiéu con trd twong éng. Con trd kiéu int
ding dé chita dia chi cdc bién kiéu int. Tuong tu, ta c6 con tro ki€u float,
kiéu double,... Ciing nhu d&i voi bat ky mot bi€n nao khic, mdt con tro
cdn khai bdo trudc khi su dung. Vlec khai bao bién con tro dlIO’C thu‘c_

hién theo miu sau:
type *tén_con_tro;
Vidu cau Iénh-
int X,y,*px,*c; |
khai bdo hai bién kiéu int X,y va hai con tré ki€u int 1a px va c.
Tuong tu cau lénh
float *t, *d;
khai bdo hai con tro kiéu float t va d.
Khi di ¢6 cdc khai bdo trén thi cdc cau 1énh
c=&y;
pPX = &X;
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hoan toan x4c dinh. Cau lénh thit nhat s&€ gan dia chi clia y cho con tr6 ¢ va

cdu lénh thit hai s& gdn dia chi clta bién x cho con tré px. Nhu vay trong con
tro ¢ chita dia chi cua bién y va trong con tro px chita dia chi cta bi€n x. Cha
'y rang .néu viét |

t = &y;
thi s& nhan dugc moét cau lénh sai: t 1a con trd kiéu float, né chi chita duge
dia chi ctua cdc bién float. Cau lénh trén nhim gan dia chi cia bién nguyén'y
cho con trd t 14 khong thé chdp nhan dugc. |

Chu y: Khi con tro px chnta dia chi clta bi€n x thi ta néi px tro téi x.

3.3. Qui tdc st dung con tré trong cac biéu thirc. Ta cé thé sit dung tén
con trd hodc dang khai bdo clia né trong céc bi€u thic. Vi du d6i véi con trd
pPX, ta cé thé st dung cédc cdch viét: px (tén con trd) va *px (dang khai bdo
cua con tro). | - :
~ + .St dung tén con tro. Con trd ciing 1a mot bién nén khi tén cha no
xuat hién trong mot biéu. thitc thi gid tri cia né s€ dugc st dung trong
biéu thic ndy. Chi cé mot diéu cdn luu y & day: gid tri cia mot con trd la
dia chi cia mot bi€n nao dé. Khi tén con tro ding 0 bén trdi cia mot todn
tr g4n thi gid tri cha biéu thdc bén phai (gia tri nay phai 1a dia chi) dugce
gan cho con tro. | | |

Ta hiy xem cac céu 1énh sau lam gi ?

float a, *p, *q;
p = &a;
q = P;

cu [énh thir nhat khai bdo mot bién kiéu float (bién a) va hai con trd p va q
kiéu float. Cau l1énh thit hai s€ gin dia chi clia bién a cho con trd p va cau
Iénh thit ba s€ gan gia tri ciia p cho q. Két qua 1a con tré q chita dia.chi cua
bién a. |
Ciing gi6éng nhu cdc bién khéc, ndi dung cha con trd ¢é thé thay doi. Ta
¢6 the st dung qui tic ndy dé bién doi dia chi. Chang han, néu con trd p chia
dia cht cia phan tir mang a[i] , thi sau khi thuc hién phép todn ++p né s€
chita dia chi cia phan tir ai+1]. Van dé nay s€ con duogc thao luan trong cic
muc sau. o
+ Sur dung dang khai bao cua con tré. Nhu di biét sau khi thuc hién céc
cdu 1énh
float x, y, z,*px,*py;
px = &x; py = &y;
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thi px tro t6i x, py tro téi y. Biy gid ta c6 thé ban dén y nghia cia céc

cdch viét |
*px va *py
Piéu ndy dugc phat biéu trong mot nguyén 1y rat ngan gon nhu sau: Néu
con tro px tro téi bién x thi cac cach viét
X va *px
la trong duong trong moi ngix canh.
Theo nguyén 1y ny thi ba cau Iénh sau déu cé hiéu luc nhu nhau
y =3*X + z; |
*py =3%x + 2;
*py = 3*(*px) + Z;
Tir dﬁy c6 thé rit ra mot két luan quan trong 1a: khi bi€t dugc dia chi cua
mot bién thi ching nhiing ching ta ¢6 theé sir dung gia tri cia n6é ma con ¢6

thé gdn'cho né moét gid tri mGi ( 1am thay dé6i noi dung cha nd ) Diéu nay sé&
dugc ap dung nhu‘ mot phuong phap chil yéu d€ nhan két qua clia ham thﬁng

qua daoi.

" 3.4. Qui tic vé kiéu gid tri trong khai bdo. Trong diém 3 di néu hai
céch st dung con trd: dung tén va dung dang khai bdo cla né. Nhu dé néi o
trén, viéc str dung tén con tro cung tuan theo cac qm dinh chung vé viéc st
dung tén céc bién. Diéu ta mudn néi & day la: qui tac sit dung dang khai bdo
clia con trd néu trong diém 3 nim trong mot qui tac chung vé khai bdo. Ta s&
trinh bay qui tac nay thong qua mét vi du cuy thé. Gia st ta ¢6 khai bdo

float a, b[7], * |
‘khi d6 moi thanh phan clia né déu cho. gi4 tri ki€u float. N6i cdch khdc, khi:
a, b[l]., *px
“xu4t hién trong mot biéu thic thi ching ludn ludén cho mot gia tri kiéu float.

Qui tic ndy c6 thé phat biéu mot cdch tdng quét hon nhu sau: moi thanh
phin: ctia cing mot khai bdo (bi€n, phin tir mang, ham, con tro) khi xuat
hién trong biéu thitc déu cho cing mot kiéu gid tri.
~ 3.5. Ham c6 doi con tré. Dicu dau tién can ghi nhd & day 1a; Neéu doi cua
ham 13 con trd kiéu int (float, double,...) thi tham s6 thuc twong dng phat 1a
dia chi cha bién hodc dia chi cia phan to mang kiéu int (float, double,...).
Khi d6 dia chi clia bién dugc truyén cho déi con tro tuong ung. Do da biét
dia chi clia bién, nén ta c6 thé gén cho né cic gid tri moi bang cdch sir dung

c4c cau 1énh thich hop trong than ham. Bay git bang céch dung déi con tro
ta ¢6 thé xay dung ham hodn vj hai bién kiéu float nhu sau.

i
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void hoan_vi (float *px, float *py) /* vi du ding */

{
float z:
Z = *px;
- *px = *py;
*py =7Z;
}

#include "stdio.h”
main()

{
floata=7.6,b =13.5;

hoan_vi(&a, &b);
printf("\na = %0.2f b = %0.2{",a,b);

|

Két qua thuc hién chucmg trinh
a=13.50b="7.60

Ta hiay xem ham hodn vi 1am viéc th€ nao. Nhur di biét, chuong trinh bat
dau tir cau lénh dau tién trong ham main(). K&t qia 1a bi€n a nhan gid tri 7.6
va bién b nhén gid tri 13.5. Ti€p dé6 12 16i goi ham hoan_vi. May s€ géan gia
tri clia cdc tham s thuc cho d6i tuong tng. Nhu vay dia chi cia a duge gén
cho con tro px , dia chi cua b dugc gan cho con tro py. Sau dé mday lan luot
xét dén cac cau lénh trong than ham. Cau lénh thit nhdt s€ cap phat cho bi€n
cuc bo z mot khoang nhé 4 byte. Theo qui tic vé sir dung con troé néu trong
diém 3 thi 3 cau lénh ti€p theo tuong duong vdi cdc cau lénh:

Z=a,
a=Db;
b=2z;

Nhu vay a s& nhan gid tri cia b va nguoc lai . Ti€p d6, mdy trd v& ham
main() va in ra nhitng dong két qua nhu da chi ra & trén.

3.6. Khi nao sir dung doi con tro. Trong s6 cic d6i clia ham, ta cd thé
chia ra lam hai loai. Loai thit nhat gédm cdc d6i ding dé chia cdc gid tri da
biét, ta goi ching 14 cdc d6i vao. Loai thit hai gdbm cdc doi dung dé chita cic
két qua mdi nhan dugce, got 1a cac déi ra. Vi du can 14p mot ham giai phuong
trinh bac hai ax2 + bx + ¢ = 0. P61 v6i ham nay thi a, b, ¢ 1a cac doéi vao, con cac
nghiém x1, x2 1a cdc déi ra. Ngoai ra c6 thé thiét k€ dé ham nhén gi4 tri bing:
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OQkhia=0 N S R I A
I khi a khac O va delta >= 0 "
-1 khi a khac O va delta < O
Ta trd lai v6i cau hoi khi nao st dung d6i con tro? Cau tra 1oi nhu sau: cac
d6i ra phai 13 con tré. Bang sau day chi ra m&i quan-hé giita tham s6 thuc va

do6i tuong tng. o
Tham so thuc Poi tuong ing
Gi4 tri ki€u int Bién kiéu int Tt
(float, double) (float, double) QIS
Dia chi kiéu int Con trd kiéu int
(float, double) (float, double)- - -« - i

Bay gid viéc xay dung ham giai phuong trinh: bac hai daitrd nén dé dang.
Chuong trinh dudi day s& minh hoa cic diéunéi trgn, . . . .
#include"stdio.h"
#include "math.h"

int ptb2(float a, float b, float c, ﬂoat *xl ﬂoat *x2) o
maln() ~ ‘
ot S,Ch;r E N LRI A N T 1
floatab,c,x1,x2; -~ ' o LI as o ans
- printf("™n Vao a,b,c”);. S R R IO S AN I IR
- scanf("%f %f%f" & a,&b &c) SIERLE I RN A I PR H PR S
s = ptb2(abc &x1 &xZ) o T s b
f (5 ) T - PN P LT B '._-r_;*_‘-.
prmtf('\na—; O™y e aF
else if (s ==-1) ST
printf("\n delta <0 "); | o
else -
-prin_tf('\n,xl.=e%0.,2f X2 = %027 X 1,X2 )io g 0
} N T FOPEL R S IR A S LA IR
/¥ Ham giai phuong trinh béac hal */ B T

int ptb2(tloat a, ﬂoatb float c, float *xl float. *xZ) R R SIS I S T
float delta: L - L R R L TE ST
if (a == 0) return O; S | SR
delta = b¥b-4*a*c;
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if (delta<0) return -1;

#x1 = (-b - sqrt(delta))/(2*a);
. *x2 = (-b + sqrt(delta))/(2*a);
return (1);

§4. CON TRO VA MANG MOT CHIEU =

Trong C ¢6 mdi quan hé chat ché gitta con trd va mang: cdc phan tir cua
mang ¢ thé duoc xac dinh nhd chi s6 hodc thong qua con tro. Trong muc
ndy sé trinh bdy cdc van dé c6 lién quan dén mang va con tro.

4.1. Phép toan lay dia chi 4p dung duogc cho cdc phén tir cua mang mot
chiéu. Gia sir ta ¢6 khai bao

double b[20];
khi d6 phép toan
&Dbli] .
véi i trong khoang [0,19] cho dia chi cia phan tir b[i].
4.2. Tén mang 13 mot hing dia chi. Nhu da biét véi khai bdo
float a[10];
may s& bo tri cho mang a mudi khodng nhd lién tiép (mdi khodng nhé 4
byte). Nhu vay néu biét dia chi clia mot phén tir ndo dé ctia mang a, thi dé
dang suy ra dia chi clia cdc phan tir khdc. Mot su kién ma ta dinh néi o day
[3: tén mang 13 mét hing dia chi, né chinh 14 dia chi cGa phan tir ddu tién cna
mang. Nhu vay, trong moi ngir canh: |
a tuong duong vot &a{0]
a+1 tuwong duong véi &ali]
*(a+1) twong duong vor af1]

4.3. Néu con tro pa tro t6i mot phan tir a[k] nao dé thi:
pa+i trd t6i phan tir thit i sau ;El[k], tifc 1a a[k+i]
~ pa-i trd t6i phan tr thit i trudce a[k], tic 13 alk-i] -
*(pa-+i) tuong duong véi pafi]
Nhu vay sau hai cau lénh
float a[30], *p;
p=a;
thi bon cach viét sau c6 tac dung nhu nhau:
ali) *(a+i) *(p+i) plil
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Xét mot bai toan don gian: vao tir ban phim s6 li€u cua’ cic phan tir cia
mét mang va tinh téng cla ching. Dudi diy 1a bon chuong trinh giai bai
toan néu trén. IR

/* vao so lieu cho mﬁng va tinh tong, Ban 1 ¥/

#include "stdio.h"

main{)
{ ,
float a[4],s;
int 1;
for (i=0;i<4; ++1)
l
printf("\n a[%d] = ",1);
scanf("'%f",&al[i]);
}
s=0; |
for (i=0; i<4; ++1)
s +=a[i]; _ _
printf("\n tong = %8.2f" s); o

/* vao so lieu cho mang va tinh tﬁn_g, Ball '%.’_"/ | |
#include "stdio.h" .
~ main) e
{ ' R
float a[4],s; |
int 1; |
for (1=0; i<4; ++1) o
' R S L TR E S T S R A LT
printf("m a[%d] ="0); .., . .
scanf("%f", a+1)§, P
s =0; |
for(i=0; i<4; ++1) o
s += ali]; R
printf(""\n tong =.%8__._2f_",s); e et
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1 vao so lieu cho mang va tinh tong , Ban 3 */ IS

#include "stdioh” - Y0

oA

main()
A
float a[4].s,*pa;
int t;
pa=a;
for (i = 0; i<4; ++1)

l
printf("\n a{%d] = ",1); T
scanf("%f",&pali] ); ST
s =0: - P
for(i=0; i<k ++i) - T
S+—pa[1] T S T P T ST
printf("™\n tong %8 2f" S) ST |
} | B
/*vaosohcuchomangvatmhtong,Ban4*/ e
#include "Stle h" S -
main()

(. - . PR

float a[4], s, *pa;

nt i;

pa = a; S R

for (i=0; i<4; ++1) S T U RL AT
{ |

printf("\n a[%d] = "1 );

scanf("%f", pa+i);: b

} e e e
s =0 Y
for (i=0; i<d; +#i) - | o

s += *(pa+L); |

printf("\n tong = %8.2f",8); -
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4.4. Néu tham s6 thue 1a tén mang a (mot chiéu) ki€u int (float

double,...) thi d6i pa tuong Gng cdn phai la mot con trd Kicu int (float,
double,...). D&i pa cé thé khai bdo kiéu con tro:

int *pa;
tloat *pa;
double *pa;

hodc cling ¢6 thé khai bdo nhu mét mang hinh thifc:
int paf; |
float pal}l;
double pa[];

Chu y: Hai cach khai bao trén la tuong duong.

Khi ham bét dau lam viéc thi gid tri clia a duogc truyén cho pa. Vi a |3 hang
dia chi biéu dién dia chi ddu clia mang, nén con tro pa s& chita dia chi phan
ddu tién clia mang. Nhu vay khi muén truy nhap dén phdn tir afi] ta c6 the
ding mét trong hai cach vi€t sau (trong than ham):

*(pa+1) va pali] S |

Gia sir ta cdn xdy dung mot ham dé tinh tong cac phén tif clla mot mang

kiéu double. R& rang khi goi ti ham niy cdn sir dung hai tham s6 thuc: tén

mang chita diy va do dai clia diy s6. Do d6, ham cdn c6 hai d6i: mot doi la

con trd kiéu double , mot d6i 12 bién kiéu int. Dudi day 1a sau cach viét khac
nhau cho ham nay.

/*
chuong trinh su dung 6 ham
tinh tong cua day so
*
#include "stdio.h"
/* Cdc nguyén méau cta ham */
double sum1{double *a,int n);
double sum2{double *a,int n);
double sum3(double *a,int n);
double sum4(double a[],int n);
double sum5(double al],int n);
double sumé6(double af],int n);
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double b[4]; RIS AP
b]0] = 465.2; S
b{1] = 1256.7; ST e
b[2] = 2.35¢3; IR
b[3] = 45¢-2; AN
printf("\n sum1 = %5.2 sum2 = %5.2" sum1(b4),sum2(b,4));
printf("\n sum3 = %5.2 sum4 =%35.2" sum3(bA4), sum4(b,4));
printf("\n sum35 = %5.2 sum6 = %5.2" sum3(b,4),sum6(b,4));
} IR ITAs §
double sum1(double *a,intn) /* ban 1%/ =
[ Y co
double s = 0;
int 1;
for (1=0; 1<n; ++1) O S P ot
s += *(a+1) -
return s; - L
) - B
" double sum2(double *a,int n) /* bfan 2 :“/ o
{ -
double s = 0;
int i; '
~ for (1 Opi<ms++1)
S += 3[1] - 2 :1 ".= .
return s; _ | e |
double sum3(double *a,intn) - f¥ban3*/ =5 . o 4 a
{ CoL e S EERTA N FYSORNPE TRRNY TSR B 15 BRI
double s =0;
" while (n--)
| s += *at+;

return s;
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double sum4(double a[),int n) /* ban 4 */

l
double s = 0;

int i;
for (i=0; i<n; ++1)
S += *(a+i);
return s;
double sumS5(double a[l,intn) /¥ ban 5 */ ..
double s = 0;
inti; o
for (i=0; i<n: '++i)"
s += a[i];
retum s;

}
double sumé6(double a[],int n) /* ban 6 */

{

double s = 0;
while (n--)

§ 4= ”!‘a'++; |
return s;

}

4.5. Mang, con tro va xau ky tu . Nhu da bit xau ki tu 12 mot day ky tu
dat trong hai dau nhay kép, vidu -

"Pham van Anh"

Khi gap mét xau ki ty , may s€ cap phat mét khoang nhG cho mot mang
ki€u char dt 16n dé chita céc ki ty clia xau va chifa thém ki tu \O' ( ki tu nay
dugc ding lam ddu hiéu két thic mot xau ki tu). Méi ki ty cla x4u duoc
chita trong mét phan tir cita mang. .

Diéu muén néi & day la: ciing gidng nhu tén méang, xau ki tu 13 mot hing
dia chi bi€u thi dia chi ddu clia mang chita né. Vi vay néu ta khai bdo mes
nhur mét con tré kiéu char:

char *mes;
thi phép gan
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] * |

mes = "Pham van Anh';

hoan toan c6 nghla Sau khi thuc hién cau 1énh nay trong con trd mes s c6
dia chi ddu ctia mang (kléu char) dang chl,ra Xau k1 tu bén phal Khl do cac

cau lénh
puts("Pham van Anh"); |

va

| puts(mes);

s€ c6 cung tac dung 1a cho hién Ién man hinh dong chit
Pham van Anh

Mang kiéu char thuong diing dé chiia mét day ki tu doc vao b@ nhg. Vidy.
, dé nap tir ban phim tén ctia mot ngudi ta cdn ding mét mang kiéu char véi

d@ dai 25. Cic cau lénh sau cho phép thuc hién dlcu nay:
char t[25];
printf("™\n Ho ten: ");
gets(t);

Bay gid ta xem giifa mang kiéu char va con trd kiéu char c6 nhung gi
giong nhau va khic nhau. D¢ thdy duge su khic nhau cua chung ta dua ra sy
so sanh sau. Néu cac ciu lénh |

char *mes, t[25];
mes = "Pham van anh";
gets(t);
14 c6 nghia (d& giai thich & trén), thi cic cau 1énh
char *mes,t[15];
t = "Pham van anh";
gets(mes);

12 khong hop 1€. Cau 1énh thi hai sai & ché: t la mot hﬁng dla Chl vata khﬁng
thé gan mot hdang dia chi nay cho mot hing dia chi khéc. Cau lénh thi ba,
diing vé nglt phdp nhung né khong thé thuc hién duge. Thuc vﬁy, mug. dich
clia cau Iénh nay la doc tir ban phim mdt day ki tu va luu vao mot vﬂng nhU
duge con trd mes trd t6i. Th€ nhung noi dung clia con trd mes cdn chu‘a X4c
dinh. Néu mes d3 tré t6i mot viing nhd nao doé thi cu lénh nay hoan toan ¢6
nghia. Chang han, sau khi thuc hién cu 1énh - AL
mes = {; | T P
thi cdc cach viét
gets(t); va gets(mes);
cé tac dung nhu nhau.
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§5. CON TRO VA MANG NHIEU CHIEU -

Viéc xu ly mang nhleu chléu phlIC tap hon so vo; mang mét chlém
Khéng phai moi qui tic ding véi mang mot chiéu déu c6 thé dem 13 ap,
dung d6i v6i mang nhiéu chiéu. Dudgi day s€, trmh bay cach Sur dung

mang nhiéu chiéu.

S5.1. Phép toan lay dia chi khong ding dugc do6i véi cie phén- tir cﬁa
mang nhi€u chi¢u. Néi cich khdc, trong nhi€u trudng hop cau lénh - .., .
&al1]]j] | T A ERE
la khéng hop 1é va gy ra 161 (Dﬁl vGi mang hai chléu nguyén ce thc dilng

phép &a[1]{3]). . - - L N TE
Nhu vay, chuong trinh sau day véi 3’? dmh vio s0 ligu ChD mﬁt ma trﬁn s€
khoéng lam viéc duge. -
#include "stdio.h"
main() o
int i, j; o -
for (1 = 0; i<2; ++1) , - e
for (j = 0; j<3; ++)) RERT
scanf("%f" &alilll);- - i ounn o

.*

I'I.t-_;l a 1{.. L:'I

5.2. Phép cong dia chi trong mang hai chiéu.

- Nhu d3 biét, mang hai chiéu a khai béo trong chufmg trinh tréf gﬁrﬁ Sél‘l
phén tir tng véi sdu dia chi lién tlép trong bﬁ nhU duge xep ﬂico ﬂ‘lll‘ tll‘ sati

(th¥ ty hang) .
Phintt  a[0][0} a[0][1] a[o][_zj_i ';i_['l:][O:] a[1] 1] af1][2]
~ dja chi 1,2 3 .4 . 5. .. 6, .
~ Ta ciing d3 biét tén mang a bieu thi d1a chi ddu tién cua mang Nhl.i.‘ﬂgI
phép cong dia chi & diy phai hiéu nhu sau. e

+ C quan niém mang hai chiéu 12 mang (mot chiéu) ctia mﬁng;
Nhu vy vai khai bao |
float a[2][3];

132



thl a 12 mang ma mébi phén tlr cua no la mot day 3 36 thuc (mﬁt hang cua

bang). Vi vay: |
a tro tGi dau hang thit nhat (phan tur a[0][0]),
a+1 tro t6i dau hang thit hai (phan tr a[1][0]).

5.3. Con tro va mang hai chiéu.

Peé 14n lugt duyét trén cdc phan tir cla mang hai ch1eu ta van c6 thé dung
con tro theo cach sau: |

float *pa, a[2][3};
/*€Chu y 1€nh nay */
pa = (tloat*) a;
Khi dé:
pa tro té1 a[0][0]
pa+1 tro tGi a[0][1]
pa+2 tro té1 a[0][2]
pa+3 tro tdi a[1][0]
pa+4 tro téi a[l][1]
pa+5 tro téi afl1][2]
Chu y: Phép géin

pa = a; | |
lam cho C ban khoan, vi ki€u dia chi clia pa va a khac nhau. pa la con tro float,
con a 12 dia chi kiéu float[3]. Khi dich C s& dua ra 10i canh béo:
Suspicious pointer conversion in function main

Tuy vy cau 1énh trén van lam viéc tot.

Chucmg trinh dudi ddy minh hoa cach dung con trd dé vio sO héu cho
mang 2 chiéu.

#mclude: Slle h"
mam() -

{
float a[2][3], *pa;
int i;
pa = (tloat*) a;
for (1 = 0; i<6; ++1)
scanf(" %t", pa+1);
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C6 thé cai ti€n chuong trinh trén bang cdch dit phép ép kiéu dia chi ngay:
trong him scanf nhu sau (khéng c4n diing con trd pa). ;

#include "stdio.h”
main() - |
[
float a[2][3];
int 1;
for (1 = 0; i<6; ++1)
scanf("%f", (float*)a+1);
}

Trén ¥ tudng ndy ta cé thé viét chuong trinh vao s6 liéu cho ma trin thuc
cidp mxn nhu sau.
#include "stdio.h"
main()

{
float a[50][50];

int m,n,1,j;
printf("™\n Vao m van: ");
scanf(’ %d%d",&m,&n);
for (i=1; i<=m; ++1)
for(j=1; j<=n; ++j)
{
printf("\n a[%d][%d]= ".i,));
scanf("%f", (float*)a + 1*50 + j);
} |
|
5.4. St dung bién trung gian.
O trén trinh bdy céch ding con trd dé vio s6 liéu cho mang nhiéu chiéu.
Mot cdch khic don gian hon 1a dung bién trung gian nhu sau: |
Poc mot gid tri va chira tam vao moét bién trung gian, sau d6 ta gan bién
nay cho phin tir mang.
Duéi day la chuong trinh vao so liéu cho c¢édc ma trdn a va b, sau do6 tinh
tich ciia chiing. Két quia in ra theo thi ty:
ma tran a |
ma tran b
ma tran tich ¢
Cic ma tran in ra duéi dang bang.
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#include "stdio "

I Il. ' r’i.rl

main() ST

{

int 1,_],k
/* vao ma tran a */
for=0;i< 3 ++1)

for(j = 0; j < 2; ++j) ;

{

Scanf("%f",&x);
afil[j} =x; "
f
/* vao ma tran b */
for(i=0;i<2:i+i) = < ¢
for(j=0; j<4;++j)
{

Gt

float a[3][2]b2)4] c[3])[4],x, o

gt Bl iy

scanf ("%f", &x);
bli][j] = x; S

} o r.; 'I
/* tinh c=a*b */ I
for (i=0:i<3: ++1)

for (j=0; _|<4 ++J)

1{ T S
cliljl =0; '
tor( k=0; k<2; ++k )
cltii] += a[l][k]*b[k][l]

} TN

/* In ma tran a */

printf("n MA TRAN A \n"):

for(i=0; i<3; ++i )
for(j=0; j<2; ++J)
printf("%8.2f%c" a[l][_]] _]

: g

1?\1!'!) B

| T
TRE I T

L | . B
or -!l.i'“‘rl:i

printfCa afditood < iy,

i.f. - i
t LTy
: llf, !
‘,}:1 } . .
' [0 ;!
Coa

SRR ’.i,}i’_'; SRR

"y
Fon Y e
: - f
| 4 .rrf ..-.;._ !
F i'rr' I
Jh i‘ ir __‘ i
BERN L
tr .,.. "
“'.1' . ; .
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/* in ma tran b */

printf("\n MA TRAN B\n");
for(1=0; 1<2; ++1)
for(3=0; j<4; ++j__) | ~ . o
printf("%8.2f%¢" bli][jl,j==37\n""");
/* in ma tran tich */ -
printf("\n MA TRAN C = A*B\n");
for(1=0;1<3;++1) o
for(j=0; j<4; ++j)
printf("%8.21%c" c[1][]], jf=3?’\r1':' i');
5.5. Tham s6 thuc l1a tén mang nhiéu chiéu.
Gia sir a 1a mang hai chiéu:
float a[60}H 50];

Vin dé dat ra & day 1a: Lam thé ndo dé€ ¢4 thé ding tén mang hai chi€u a
trong 161 goi ham. C6 hai céch:

Cach 1.

+ Dung d6i con tr6 kiéu float[50], khai bdo theo mét trong hai méu sau:
float (*pa){50]; |
float pa[]{50];

+ Chi ¥: Mau 2 chi dung dé khai béo d6i,

Mau 1 ding dé khai bdo con tro kiéu float[50].

+ Trong than ham, dé truy nhap dén phan tir a[i][j] ta di‘lngr: i
pa[i][]]

+ Chit y: Theo cdch nay, ham chi dung duoc dm vdi cdc mang hai chiéu
¢ 50 cot (s6 hang khong quan trong).

Cach 2.

+ Dung 2 déti: -
float *pa; /* bidu thi dja chi ddu clia ﬁléng a*/
int N; /* biéu thi s6 cot cla mang a */

+ Trong than ham, d€ truy nhap dén phan tir a[i][j] ta dung cong thurc;
*(pa + 1*N + )

+ Chi ¥: Theo cidch 2, mang hai chiéu dugc.quy vé mang mot chiéu.
Viéc st 1y trong than ham s& phitc tap hon so v&i cdch thir nhat, nhung vi
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khong c6 dinh bao nhiéu cé6t nén cé thé dung ham cho bat k¥ mang hai

Chlﬁ‘»ll nao. B P s SRS ,-.!-;_i WIS ST I

)

Cacvidu du6i day. s€ mmh hoa hal cachindi trém. .- oD g,

Vi du 1: Chuong trinh duéi day gém hany tinh.c4c fﬁng hh‘ng cla ma trﬁn'
thye cap mxn thié€t ké theo caCh l Ham nay s& ditoc Hlﬁiﬁ ﬁ‘dﬁ‘g h’hm main.

f.- . L SN ”"{.i ---- ! .", AR ”Lr :

#mclude stdioh” L e
vmd tong_h(float a[][SO] mtrn lntn mt *th) Loexe s rd
/* th troé dén viing nhd chita cic tong hang - SR A |
main() o e R
{ T S FUUTE R TTOE PSS S AT UM SRR
float b[30]{50]; /* b,phai:cé 50 ¢ét i*/" '
~ float h[30]; /* chita céc. tcng hang */, .
. float x; Inti)m,n; R L ISR A
/* Vao so liéu */ BITTN
printf(""n Vaom van: "); |
- scanf("%d%d” ,gemi&n); (0
for (i=1; i<=m; ++1) R
for(j=1; j<=n; ++j) S ey
{ COERUE I S TR T
printf("\n b[%d][%d]-f- ,_]), e
scanf("%f" ,&x); b{ilj] = %; . |

} SR DT IRr
tong_h(b, m, n,h); /* Tinh cic tong hang */
/* In céc tong hang */ LR T ey
for (i=1; i<=my 4++H) = 5 o i e
printf("\n Tong hang %d %0 2171 h[1]), e
) _;
void tong_h(float a[][50], int m, int n, int *th) ., .«
{ ~.
Int 1,J; |
for(i=1;i<=m;++1) o e ey
[ P ) P
th[1]=0;
for(j=1;j<=n;++j)
th[i] +=afi][}];
]
}
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Vidu2:

Duéi day 1a mot chuong trinh gébm bon ham lam viéc trén cdc ma trin
vudng (s6 hang bang sd cot). HAm vao_mt dung dé nhip s6 liéu tir ban phim
cho mot ma tran. Ham ra_mt ding dé€ in mét ma trAn ra man hinh. Him
nhan_mt diing dé nhan hai ma tran. Him cong_mt diing dé cong hai ma tran.
Ham main s& sit dung b6n ham trén d€ nap s6 liéu cho cdc ma tran a va b,
tinh ¢ = a*b va d = a+b, sau d6 dua ra cic ma trin a,b,c va d ra man hinh. Ca
bon ham trén ducc viét theo c4ch 2. P6i N 1a s6 cdt ca mang hai chiéu, doi
m la cap clha ma tran.

#include "stdio.h"
void vao_mt(float *a, int N, int m);
void ra_mt(float *a, int N, int m);
void nhan_mt(float *a, float *b, float *c, it N, int m);
void cong_mi(float *a, float *b, float *c, int N, int m);
main()
{ .
float a[20][20],b[20][20],c{20][20]1,d[20]{20]; .
vao_mt (a,20,3);
vao_mt (b,20,5);
nhan_mt(a,b,c,20,5);
cong_mt(a,b,d,20,5);
printf("\n Ma tran A\n ");
ra_mt(a,20,35);
printf("\n Ma tran B\n ");
ra_mt(b,20,5);
printf("\n Ma tran C\n "); ra_mt(c,20,5);
printf(“\n Ma tran D\n "); ra_mt(d,20,3);

|

void vao_mt(float *a, int N, int m)
l
int 1,;
for(i=1; i<=m; ++1)
for(j=1; j<=m; ++})
{
printf("\nphan tu (%d,%d) = ",1,);
scanf("%f", a + 1*N +));
|
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._\Jj.d_[a_ﬁll.(ﬂﬂal_ﬂ,_lnl_ﬂ.._lﬂlm)_ *a, ] |
( o
int 1,J;
for(i=1; i<=m; +H)
{ |
printf("\n");
for(j=1; j<=m; ++j)
printf("%8.2f", *(a + 1*N + )) );

void nhan_mt(float *a, float *b, float *c, int N, mt m)
{ . g
int i, 3K
for(i=1; 1<:—m ++1) .
for(j=1; j<=m; ++))
{
*(c+i¥*N+p)=0;
for(k=1; k<-m, ++k); o
*¥(c+HI*N +)) += (*(aH*N+k))*(*(b+k*N+_])) .

} | .
void cong_mt(float *a, float *b, float *c, int N, int m)
{
~int L};
for(i=1; i<=m; ++i)
for(j=1; j<=m; ++)
*(cH*N +j) = *(a+i*N+j) + *(b+i*_N-i—j); I

Nhan xét vé chmmg trinh: Khi dlCh chirorig trmh trén trmh blén S€

phan nan tai cic 16i-goi ham va dua ra 101 canhi bdo san:
Suspicious pointer conversion in funcnm_l* main

Tai sao lai nhu vay. Hay xét o gol h?am

' -i ; i

oo . P o
' . = ’ F . ':.

vao_mt (a, 20 5) | . |
Theo 1énh ndy, mdy s& gan dia chi cta a cho dm tlrdng IIng
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phit hop vé ki€u trong phép gdn nay. |
Pé 1am cho C yén long ¢é hai cdch: hoac dung doi la con tré void (xem
muc sau) hodc ding phép ép ki€u trong 16i goi nhu sau:
vao_mt ((float*)a,20,5);
Chu y: Mic db c6 nhung 16i canh bdo nhung. chuong trinh van hoat
déng dung.

§6. KIEU CON TRO, KIKU PIA CHI,
CAC PHEP TOAN TREN CON TRO

6.1. Kiéu con trd va kiéu dia chi.

Con trd dung dé luu trit dia chi. Mdi ki€u dia chi cdn c6 kiéu con trd
tuong tng. Phép gan dia chi cho con trd chi dién ra sudn sé khi ki¢u dia chi
phil hop véi kiéu con trd. Néu khong phu hop, trinh blen dich C s€ phan nan
bang 16i canh béo:

Suspicious pointer conversion

Vi du theo khai bao:
float a[20]I30], *pa, (*pm)[30];
thi B |
+ pa 12 con trd kiéu float,
+ pm 14 con trd kiéu float[30],
+ a 12 dija chi kiéu float[30].
Vi vay phép gan
pa=a;
s€ bi canh bao. Nhung phép gan
pm = a;
thi hoan toan hop lé€.
6.2. Cac phep toan trén con tro

C6 4 nhém phép toédn lién quan dén con tro va dia Chl la phép gan, phép
tang gidm dia chi, phép truy nhip bg nho va so sanh. Ki€u con _tro_ va kiéu

dia chi c6 vaitrd quan trong trong cac phep todn ndi trén.

+ Phép gan: Nhu di néi & trén, chi nén thLIc hién phep gan cic con trd
cing kiéu. Mudn gin cdc con tro khéc kiéu phai dung phép €p kiéu nhu vi

du sau:
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il’ltX' I v R

char * pc; S S S (I SR RS
= (char*)(&x); M ép kiu*/ =+ e ann

+ Phep tang giam dia chi. Ta s€ glal thlch quy tac tang glan}:dla chl qua
cac vi du. R

Cac cau 1énh S

" float x[30], *p

pX = &x[lO]

cho biét px 1a con tro float tré t5i phan ti x[10]. Kleu dla ch; ﬂoat la kléu dia

chi 4 byte (mdi gia tri float chita trong 4 bytc) nen cac phé‘p tang glam’ 31&
chi duoc thuc hién trén 4 byte. Noi cach khac: - - ol

px + i trd tGi phan tir x[10+i] px - i tro tdi phan b x[10-1]
Mot vi du khiac vé phép tang, glém dla ch1 Cﬁu lenh ’

float b[40][50];

x4c dinh b 13 mang gém cdc dong 50 phan tir thuc. KlBll dla :_:hl pua bla
50*%4 = 200 byte. Do dé suy ra:

b tro t6i dau dong thit nha'i_: (phan tr b{0][0]) o
‘b+1  trd 16 ddu dong thit hai (phdn tirb{1][0]) "~
b+5  trd t6i ddu dong thi siu (phén tr b{SIOD "

P Y T, 'fﬁ"'jil_.','“-i

B FI AN S Y
L] L]

SIENISTCIR I

" . . 1 . -
. -l N : “r' ' L |-:\:'l|'r
AV I DRTEES S T ¥ ¢ 4 B BV

RN LYT 4
AER N ,_gﬁ_ii-",t

N T A
3 | B RO TIPS L (I
+ Nguyen tac truy nhap bo nha nhu' sau: Con tro ﬂoat l;ruy nh@g i, 4_
byte, con trd int truy nhap 2 byte con tro char truy nhap mot byte. Ta mmh

Y Fy . } i 'i"
hoa diéu nay qua mot vi du don gian. Gia su da c6 cac khai bao:

“float *pf: int *pi; char *pc; e
Khi dé:

+ Néu pf tro dén byte thi 10001 th1 *pf bléu th1 vung nhcr 4 :byte lien ti€p
tir byte 10001 dén byte 10004.

+ Néu pi trdo dén byte 10001 thi *pi biéu thi vung ‘nhé? byte gom cac

byte 10001 va 10002. e
+ Néu pc tro dén byte 10001 th1 *pc bléu thi vung nhd 1 bytc 1a byte
10001. T s

Chu y: Hai phép todn trén khong diing dugc cho con trd ki€u void.ss: «

+ Phép so sanh: Cho phép so sénh céc con trd cung kléu vi du new’ }Jl va
p2 14 2 con tro float thi: | .' d __*f

pL<p2 1€ dia chi pl. 16 61 thp hom dia chi p2 rtdh,

1y

r-‘ .l|'
.'I.r:.r!J
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pl=p2 néu dia chi p! tr6 téi bang dja chi p2 trd 16i,

pl>p2 né€u dia chi pl trd tdi cao hon dia chi p2 tré tGi.

Duéi day la doan chuong trinh tinh tdng céc s6 thuc ¢ diing phep so sanh
con II'O . TS T ST L

float a[100], *p, *peuoi, s=0.0; o T
int n; s
pcuoi = a+n-1; /* Dia chi cudi day */ |
for (p=a; p<=pcuoi; ++p) L
s += *p; | | o
6.3. Con tro kiéu void. | o T
Con trd void duogc khai bao nhu' sau. T gt
void *tén_con_tro; - | P

Day 12 con tro dic biét (con tro khong k1§u) no co thé nhﬁn ba; ky dia; .chl
kiéu ndo. Chang han cic ciu 1énh sau 13 hop 1é | .

void *pa; | 1! o

| L . ~ - SIS IR ST
float a[20][30]; I N T
pa = a; | “

+ Chu y: Cac phép tang glam dla Chl truy nhap bo nhor va so sanh khéng
ding trén con tro void.

+ Cach dung: Con trd void thudng dung larn dfn dé nhﬁn bﬁt ky dla chi

ki€u nao tir tham s thyc. Trong than ham phai dung phép € €p kléu dé chuyén
sang dang dia chi ¢an xr 1y. Vidu 2 dum dﬁy minh hoa dléu nay L

6.4. Cac vi du. i

Vi du 1: Dung con trd char dé dang tach cic bytc cua mﬁt blén nguyén
nhu sau. Gia s di c6 cdc 1énh:

un51gned int n = OXABCD /* Sf) nguyen hé 16 */ . Py
char *pc; L B RTINS RCTI
| pc = (char*)(&n) o o Do,
Khi do: | o g
*pc = OxAB (byte tht nhat cnan). T A
*(pc+1) = 0xCD (byte thu hai ciia n) EYRIAY
Vi du 2: | | | SEREIR I I L A
Ta di nhan xét vi du 2 cha §5 bi C canh bao khl bién dlch Co thé khac

phuc di€u nay bang cich diing d6i con tré void trong cdc ham. Challg han ta.,
c6 thé sira hAm cong_mt phu sau: P .
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vmd&cmg_mj{mld *a, void *b, void *c, int N, int m);

void cong_mt{void *a, void *b, void *¢, int N, int m)
{
~ float *pa, pb pC;
int 1,};
pa = (float*)a;
pb = (float*)b;
pc = (float*)c;
for(i=1; i<=m; ++1)
for(j=1; j<=m; ++j)
*(pc+1*N +)) = *(pa+1*N+]) + *(pb+1*N+_|)

Cﬂ:al thich: 5 |
4 Vi déi 1A con trd void, nén né cé6 thé nhan dugc dia Chl clia cac ma trﬁn
trong 1Ot goi ham. |

+ Song ta khﬁng thé sir dung truc tiép cac d(‘}l con tro void trong than ham
ma phai chuyén sang con trd float.

§7. MANG CON TRO

Maing con tro 1a sy mé rong khai niém con tro. Méng con tro 1a mot mang
ma mbi phan tit ctia né c6 thé chita duoc mot dia chi nao dé. Cling gléng nhu
con trd, mang con trd c6 nhiéu kiéu: mdi phén tir clia mang con tro kiéu int
sé chita duoc cdc dia chi kiéu int. Twong ty, ta suy ra ¥ nghia clia cdc mang
con trd kiéu char , float, ... Méang con tré dugc khai bao theo mau

type *namearr[N]; ST
trong dé type c6 thé 1a int, float, double, char, ..., namearr la tén cia mang,
N 12 mét hang s6 nguyén xéac dinh d§ 16n cua mang.
Khi gip khai bdo trén mdy sé cap phat N khodng nhé lién ti€p cho N phén
tr cia mang namearr. Vi du, cau lénh
double *pa[100];
khai bdo mot mang con trd kiéu double gédm mot tram phan tir. M6i phén tr
pa[i] c6 thé dung d€ luu trit mot dia chi kiéu double. Cling nhu d6i voi cac
mang khéc , ta cé thé khdi ddu cho cdc mang con tro ngoai va tinh theo cach
nhu dd trinh bay ¢ chuong 2.
Chii ¥ ring ban than mang con tré khong thé diing dé luu trit s6 ligu.
Tuy nhién mang con trd cho phép sit dung cdc mang khac dé luu trit s6
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lieu mot cach ¢6 hiéu qua hon theo cich: chia mang thanh cédc phin va

ghi nhé dia chi ddu clia m6i phan vao m¢t phan tu cua mang con tro (
xem vi du 2 duéi day ).

Ciing nén luu ¥ ring trude khi sit dung mot mang con.tré cdn gan cho moi
phédn tr cia né mot gia tri. Gid tri nay phai 1a dia chi ¢ha-mot bién hodc cta
mot phdn tif mang. Cdc phén tir chia mang con tro ki€u char ¢6 thé dugce khoi
ddu bang cdc xau ky tu.

Bay gid ta dua ra vai vi du v€ viéc sit dung mang con tro.

ViduI: |

Trong thuc t€ thuong gap bai todn tim mot d6i tuong khi biét ma sé cua
né . Sau day 1a mot bai todn don gidn loai ndy: Mot 6 ¢6 10 ngudi, mi clia
mdi ngudi chinh 12 s6 thit tv. Ta can lap mot ham dé€ khi biét mi s§ cla
mot t8 vién thi xdc dinh duge ho va tén cla t6 vién dé. Danh sich cua to
duoc biéu thi bdi mot mang con trd tinh ki€u char. Ho tén cdc to vién dugc
dua vao theo co ch€ khdi diau cha mang static. Chuong trinh' gdbm ham
tim_ng va ham main. Ham tim_ng cé tdc dung tim.ki€m va in ho tén cua
mot té vién theo mi cha ngudi d6. Ham main sir dung ham tim_ng d¢ in ra
ho tén ctta nhitng ngudi ing v6i cdc ma cu thé. Dudi day la chuong trinh
cho bai toan nay.

- /¥ Chuong trinh tim nguoi khi biet ma */
/* Minh hoa cach khot dau mang con tro static */
#include <stdio.h>
#include <ctype.h>
void tim_ng(int ma);
main()
-
int i;
tt: printf("\n Can tim nguot thu: ");
scanf("%d",&i);
tim_ng(1);
printf("\n Co tiep tuc khong? - C/K"),

if (toupper(getch()) = ‘C')
goto tt;

l
void tim_ng(int ma)

{

144



static char *ds[] = {

f

"Pham thu Hu{)ng ,
"Pham thi Lan”,

F_"'Nong thl Thu" t IJ | 1;1
"Nguyen tlcn Tmng ; N
TR ""‘"Do g Bé" % !-‘f’*-‘*"% e ?"ﬁ}; )
S : LR T 5 LI A4
"Le klm Long ’, TR IE U o
| "Nguyen than,h Hung s sy vy o
- "Tran van Thong Y |
"Pham quoc Khanh" v e
"Vu thi Binh" -
b .
prmtf( \n\n Ma %d" ma) | :
prmtf(" %s" (ma<1 II ma}lO)‘?dS[O] ds[ma])
.} IASSERNTEIN S BT T 0 ” [
| _ 5 _vwﬁ_f,ﬂu}gﬁﬁm;ﬁn

Vldu2 Y

Trong vi du 2 ta xet bal todn tmh khm lu’o‘ng van chqyén (tal;l;-lgn) cpo
mot to 1di xe gﬁm m ngu’(n trong mot ngay . Thong tin nhan dugc tir glay di
dudng ctia moi ldi xe gdm quing dudng (km) va trong | tai (ta'n) cho méi
chuyén di. Néu mot 1di xe thuce hién ba chuyén di thi s6 llcu cita ngudi d6

gom ba cap sd, chang han ¢
25 km 4.5 tin ¥ g
50 km 5.2 tan : | A R R AT A &
30km 3.6tin : S T SRR IRT) I P IRR

Do s6 chuyén cita mdi 14i xe khdc nhau nén d¢' dai méﬂg 56 héuﬁ buﬁ*ééc 14i -
xe ndi-chung 1a khdc nhau. S61iéu clta bai todn dude t6 chiic-nhu sau: ;.. ;.61

Dung mang k kiéu int dé€ luu trit s6 liéu vé quing dudng va ?‘mﬁng;t ki€u
float dé luu trit s liéu vé trong tai cho toan doi. Nhir-vay néu s6 li¢u cha cac
ldi xe 12 (m = 6) o S I

nguoi 1 nguoi 2 nguo 3 nguﬁjg‘-l,;i .,.I..Ilgl!f?i ;ﬁjﬂ? -ngudL 6.

km tin km tin km tdn km tin km  t8n . km. -tAn
25 45 100 50 40 45 80 6 2 45 5.5 3542
50 5.2 60 3.8 o o e w550 358
30 3.6 o e
thi cdc mang k va t sé ¢6 ndi dung nhu sau: | SR
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L2025 % 3 100 @ 6 % 45 39 59

t  t+1 t+2 t4i3 t+4 5 t+6 t+7 t+8 149
4.5 5.2 36 50 45 38 62 55 42 35

h-ﬁk pivin s6 lleu can mpmii the il bis ddw v k{0], mn'm
thw? hai bt dau tir k[3]... Tuong tu , ta cé cdc phédn tir t[0],t[3].,... trong mang t.
Dé luu trit dia chi cua céc phan tir nay ta dung ha mang con tro pk va pt.
Trong vi du dang xé€t, n6i‘dung cia hai mang nay nhu sau:
Pk pk+l ~ pk+2  pk+3  pk+4  pk+5

&k[0] &k[3] &k[zl]'_ ‘&k[6]  &K[7]  &K[8]

pt pt+1 pt+2  pt+3 pt+4 *  pt+5
&t[0] = &t[3] &t[4] &t[6] &t[7]  &t[8]

~ Chwong trmh gﬁm ham vaosl dung dé vao so liéu cho timg 14i xe . SO liéu
ctia mdi 14i xe bao gém cic cip s6 quing dudng va trong tai . Moi cap s6 ghi
trén mot dong . Phin s6 liéu cua moi ldi xe ket thic bang moét cdp hai so
khfmg Chang -han, dm vt mot 1ai xe ¢cd hal chuyén hang thi 50 liéu du‘crc

nap vao nhu sau

47 46 J
55 3.8 ._I
0 0o .

Ham vaosl s& doc s6 liéu tir ban phim va xay dung cdc mang k,t,pk va pt
theo s6 lieu thuc t€ nhan duge . Cic mang nay co thé stir dung trong tat ca
ciac ham clla.chuong trinh vi chiing 1a cdc mang ngoai. |

Ham rasln dung dé in s6 liéu coa ldi xe thit i, ¢ ddy 1 xem nhu moét sO
nguycn cho trude trong khoang tu 1 dén m. g

Ham klven diing dé€ tinh khoi hrcmg vin chuyén (tan-km) cua 141 xe thu 1.

Ham main s& dung cidc ham trén dé vao so liéu va in ra khéi lugng vﬁn
chuyén ciia timg 14i xe trong 6.

Dé co dong trong viéc md rong hoac thu hep cdc mang kit, pk, pt ta da dung
todn tir #define dé x4c dinh kich ¢ clia ching. Dudi day 1a ban chuong trinh.

/* Chuong trinh tinh khoi luong van chuyen cua lai xe */

#include "stdio.h"
#define N 1000/* so chuyen di trong 1 ngay khong qua 1000 */
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#idefine L. 20 /* so lai xe khong qua 20*/ - -,
int k[N]; /¥ km */ R
float t{{N]; /¥ tan */ o
int *pk[L]; /*mang con tro pk */
float *pt[L]; /* mang con tro pt */.
char *thongb = '"\n khong co lai xe thu %d "
void vaosi (int m) /* so lai xe lam */ |
{
int i, * pkKk;
float *ptt;
pkk = pk[0] = k;
ptt = pt[0] = ¢;
for(i=1;1<=m;++1)
{
printf("\n so lieu cua lai xe %d “,1);
doc: scanf("%d%f" ,pkk,ptt);
if (*pkk!=0)
{
ptt++;
pkk++;
goto doc;
| .
pkli] = pkk;
pt(t] = ptt;
}
|

void rasin(int m,int i)
/* so lai xe thuc te la m, can in so lieu cua nguoi i,1 <=i<=n ¥/
int *pkk;
float *ptt;
if(i<llli>m)
[
printf(thongb,1); return;
|
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ptt = pt[i-1]; ETTE B ]
printf("\n\n so lieu lai xe %d\n“ 1) S
while ( pkk < pk[i])-: o v orur 0 gpbiAn T o
printf("\n %4d km %8.2f tan",*pkk-l--l-, P'fptt-#-la)
} SRR T TS B DN S S SR SR T30 ¢ 18
float klven(int m, int i) .- = o0 pnoay b
/* so lai xe lam */ |
/* tinh khoi luong van chuyen: *dua lai xe& i */

{ R TS
int *pkk; Coobode o AdG
float *ptt, s = 0.0; R R
if{(i<1llli>m) I E S SRR e
{

prmtf(thongb i);
return 005 e Voo Lt
} (o WU I
pkk = pk[i-1]; '
ptt = pt[1-1]; SN
while ( pkk < pk[i]) S
S += ( *pkk++)*( *ptt++);- -
return s; {
} TR D
main() W

[ I
Int m,i;
printf("\n so lat xe ="); scanf("%d", &m) RS

-vaosl(m); L e et g e
/* 1n so lieu va khoi luong van chuycn cu.':lI ca to */

for(1=1;1<=m; ++1)

R

[ .|'i"_"- s

rasln(m,1);

printf("™n khoi luong van chuye*:n—%.Sf 2f km/tan"

klven(m _1_))

oo ..
A




T
- §8. CONTRO TGO HAM —he

1{ .- "'

8.1. Cach khai bdo con tré ham va mang.con tm ham.. Ta trmh ba'v
quy tac khai bao thﬁng qua cac vi du

_ .
RN IS / :
* .o jLI.l:_"'-J;J'

+ T4c dung cia cau lenh
float (*f)(float), (*mf[50])(int);
1a khai bao:
- £ 1 con trd ham kiéu float c¢6 déi float, I T PR
- mf 12 mang con trd ham ki€u float ¢ d6i int (mang co 50 phan tu‘)
+ Tac dung cau Iénh: -
double (*g)(int, double), (*mg[SO])(double ﬂoat)
la khai bao: | | o L
- g 12 con tré ham kiéu double ¢d cac doi int va _doublc, - mg 12 mang con
tr6 ham kiéu double c6 cdc d6i double va float (mang c6 30 phan tir).

8.2. Tac dung cua con tro ham.

Con trd ham ding dé chita dia chi cha ham. Mucin vay ta thuc hi€én phép

gén tén ham cho con trd ham. D& phép gin c6 nghia thi kiu ham va ki€u
con trd phai twong thich. Sau phép gén, ta c6 thé diing tén.con trd him' thay

cho tén ham. ~ o R O
~ C4c vi dy sau minh hoa dléu nay. e L NN VRS
Vidul: R
Vira khai bdo vira gén.
#include <stdio.h>
double fmax(double x, double y) /* Ham tmh max */ .
return (x>y7X:y); B DR TO T
} |
/* Khai bdo va gdn tén ham cho con tré ham */ - .. -
double (*pf)(double, double) = fmax;
/* St dung con tro ham */
main() . I SR
printf(""\nmax= %t", pf(4.5,78.9)), - . oo
}
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(Gan sau khi khai bao.
#include <stdio h>" |
double fmax(double x, doublc y) /* Ham tmh max */

l
return (X>y7x:y);
!
/* Khai bdo con tré ham */
-+ double (*pf)(double, double);
main() AT
{ | RATEE o T Y

/* Gan tén ham cho con tro ham */

- -
—agr "

- '
1 1 ‘; L ]
1 - b

| - f'

. pf=fmax; - - Lo | ;

| /* Stt dung con trd ham */ o A
printf("\nmax= %f",pf(4.5,78.9)); - ISR

}o - o S SRS CEUREE S
3.3. Doncontroham o R ST SRR T AU

C cho phép thiét ké cdc ham ma tham 5O thlrc trong lcn goi 16t rié lai Ia:
tén ciia mot ham khédc. Khi dé tham s& hinh thnfc tuong.(tng phai 1a. mot

con tro ham.

+ Cich dung con tr6 ham trong thin ham. Diéu nay cé thé dlén dat
nhu sau.

Neéu doi duge khai béo:
double (*f)(double, int)
thi trong thian ham ta c6 thé dung cic cach v1ct sau dé xac dinh gia tri cua
ham (do con tro f tro téi): e

- f(x,m) (H)(x,m) (*1)(x,m)
& day x la bién double, m la bién int.
8.4. Cac vi du. | T
Vi du 1: Chuong trinh duéi day sé: | e

- Lap ham tinh tich phan cua f(x) trén doan [a,b] theo phlmrng phap hinh
thang bang cdch chia [a,b] thanh 1000 khoang c6 d6 dai nhu nhau.

- Ding ham trén dé tinh:
S1 = Tich phan trén [0,PI/2] cla sin(x)

I '._:[r:_f
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S2 = Tich phan trén [0,PI/2] cua cos(x)

S3 = Tich phan trén [0,1.0] cua exp(x)

S4 = Tich phan trén [-1.2,3.5] cua

g(x) = (exp(x)-2*sin(x*x))/(1+pow(x,4));
/* Chuong trinh tinh tich phan */ |

#include "stdio.h"

#include "math.h"

double tp(double (*f)(double), double a double b);

double g(double);
double tp(double (*f)(double), double a, double b)

[
int 1, n=1000;
double s, h=(b-a)/n;
s= (f@)+(b)/2;
for(i=1; 1<n; ++1) § += f(a+1*h)
return h*s;

b

double g(double x)
{

double s;
s = (exp(x)-2*sin(x*x))/(1+pow(x,4));
return s: |

}

main()

{ |
printf("\nS1= %f" tp(sin,0,M_PI/2));

printf("\nS2= %f" tp(cos,0,M_PI/2));
- printf("\nS3= %{",tp(exp,0,1.0));
printf('"\nS$4= %f",tp(g,-1.2,3.5)); .
}
Vi du 2: Chuong trinh dudi day sé€:

- Xay dung ham sap xép day n d6i twong dat trong vung nhé do con tré
buf (kiéu void) trd téi. Do dai cha dai tugng Ia size byte. Tiéu chuan sdp x€p
cho theo ham ss.

- Diing ham trén dé sip xép ddy sd thuc theo thi ty ting dan.
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/* b . "_""'*:_ YooY L et

Sapxeptong quat: .. ... iU ool Y g
n dot tuong B e LTI UN TE SRR B
chieu dai doi tuong la s,lzc Cet et D ey e e
dia chi dau buf \
theo tieu chuan ss la mot ham e
*/ B S Y Y R R
#include "stdio.h", . . .
#include "math.h" | dolonh. et
#in(;ll!dﬁ "me;m-h';'- SRR U S I :-_3:'.-”:-}."_-5

#include "alloc.h" o
void sort(void *buf,int size,int n,int (¥ss)(void*,void*)):

int tang(void *u,void *v}; . .. . g

int tang(void *u,void *v) SN T

[ I T R PR LY ALY RIS

return ( *((float*)u) <= *((ﬂogﬁt)ﬂ);}
} f

void sort(void *buf,int size,int n, int (*ss)(vold* ,Void*))

RIFIRTD

{ ;
void *tg; char *p; int i,j; NI
p—(char*)buf Sty |
tg = (char*)malloc(51zc)
for(1=0;i<n-1;++1) -.
for(j=1+1;j<n;++j) TRIT
if(!ss(p+i*size,p+j*size))
{0 T e 0 Ty _-'l.f-'*?.'.“;
memcpy(fg,pﬂ-l*smc size);
mcmcpy(p+1*31ze,p+J *size smé)i‘ it

8

memcpy(p+j*sizé,tg,size): 1 i

|

——

SINNE

[PEEY Y . r i, o . r I-
} L S PR B - T
- P . oo . . . T
1 f ! . F

-
-
-,
pma w
—_
—_

float x[]—[20 25 10 5, 15}
main()

{ = \ R .
. ; - . ' : : . v d ‘:'-1‘!||
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- . . . ; . , .
* . ’ ' i ' Lo . A . <
l—nt J.I'! ) 1 ' o '.1If£-. |..' . -1- : .'IL.:ii_ ! 0 ¢ g '[.‘ ._h :Ia.

- sort(x,4,5, tang), | P PR SRS IRt YR B
' Cll‘SCI‘() * S S S B B R O B M T
3 ';'“ i
for(_|—0 ]<5 ++J) S P e TR IO
prlntf(u%IO-Zfl',K[—J]), e, “[;.-",‘
} | L | R I . sl N

Vidu 3:

Chuong trinh duéi day minh hoa cich dung méng con trd ham dé lap
bang gid tri cho cdc ham: x*x, sin(x), cos(x), exp(x) va sqrt(x) LBlél'l X chay
tir 1.0 dén 10.0 theo budc 0.5. S RIS RS N

#include "stdio.h" e 0
#include "math.h"

double bp(double x) /* Ham tinh x*x */

{
return X*x; I
}
main()
int j; double x—l 0; Sy
typedef double(*ham)(double); /* Khai bao mang con tro ham */
ham f[6];
/* Cé thé khai bdo mang con trd ham nhu sau:
double (*f[6])(double); */
/* Gén tén ham cho cdc phdn tir mang con troé ham */
f[1]=bp; o ‘| g
f[2]=sin; | |
f[3]=cos;
f[4]=exp;
f[5]=sqrt;
/* Lap bang gia tri */
‘while(x<=10.0) -
( . -
~ printf("\n");
for(j=1; j<=3; ++))
printf("%10.2f" f[j}(x)); *+=0.3; -
}
}
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Vi du 4: Minh hoa cich di > ham dé thye hién cdc ham cha
DOS. Diing mot con trd ham trod téi ham khai déng lai (Restart) cia DOS dat
tai dia chi phan doan OxFFFF : 0x0000. Sau d6 dung chinh con tré6 ham nay
dé goi ham Restart cila DOS. Chuong trinh dudi diy minh hoa diéu nay.
Chuong trinh y&u cdu nhiap mat khdu, n€u nhip sai s& cho m
dong lai. |

/* Chuong trinh kiém tra mat khéu */
#include <stdio.h>
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- #include <conio.h> -
#include <dos.h>

#include <ctype.h>

char mk[]="ABC";
void far (*f)(void);
main() |

{

char ch; int t;
int dung = 1;
clrscr();
printf("\n Vao mat khau (3 ky tu): ");
1=0; |
while(i<3)
{
ch=getch();
if(toupper(ch)!=mkI[i])
{ | T
dung=0; break;
|
++i;
|
if(!dung)
( | .
printf("\n Sai Mat khau"); getch();
' f = MK_FP(0xFFFF,0x0000); f();
} .

else
printf("\n Dung Mat khau"); getch();

ay tinh khot



§9. BE QUY -

9.1. Khai niém chung vé dé quy. |

C khong nhilng cho phép tur ham nay goi tdi ham khac, ma nd con cho
phép tir mot diém trong than ctia mot ham goi téi chinh ham dé. Ham nhu
vay goi 1a ham d¢ quy.

Khi ham goi dé quy dén chinh né thi méi l4n goi, mdy s& tao ra mot tap

cac bi€n cuc bd méi hoan toan doc lf:ip véi cic tﬁp bién (cuc bd) da duc:rc tao
ra trong cac lan goi trudc. |

Ta ¢iing chd ¥ rang: ¢6 bao nhiéu lan goi t6i ham thi cung c6 bay nhlcu
14n thodt ra khoi ham va cif méi 14n ra khéi ham thi moét tip cdc bi€n cyc bd
bi x6a. Su tuong \ng giita cic l4n goi téi ham va cac lan ra khoéi ham dugce
thuc hién theo thi tu ngugc, nghia Ia: 14n ra ddu tién ing vdi 1dn vao cudi
cuing va 14n ra khéi him cudi cung Gng véi 14n déu tién goi téi ham. -

Pé minh hoa nhitng diéu ndi trén, ta dua ra mot vi du don gian. Gia st ta
cdn viét mot chuong trinh tinh n giai thiva. Khi khong dung phuong phap dé
quy thi him ndy c6 thé viét nhu sau:

long int gt(lnt n) /* tinh n! véi n>=0 */
[
long int s=1; int i;
for(1=1; i<=n; ++1)

s *=1;

~ returns;
} __
Ta nhén thay ring n! cé thé tinh theo cong thic truy héi nhu sau:
n'=1néun=0 |
n'=n*n-1néun>0
~ Dua vio cong thiic trén ta c6 thé xay duyng ham dé tinh n! mot cdch dé
quy nhu sau
/* Ham tinh n! theo de quy *
long gtdq(int n)
A
if (n==0lln==1)
return 1;
else
return {n*gtdq(n-1));
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Ta hdy gidi thich co ch€ hoat dong cliia ham gtdq khi né dugc goi tir ham

main() dudi day:
#include "stdio.h"
| main() " |
{
printf("\n 3! = %I1d",gtdq(3));

Lan goi dau tién téi ham gtdq duge thuc hién tir ham main(). May s€ tao ra
mot tap cac bi€n ty dong cua ham gtdq. Tap nay chi gom d6i n. Ta goi doi n
dugc tao tir 1an thit nhat 1A n thit nhit. Gié tri cua tham sg thuc (s6 3) duge gan
cho n th& nhat. Lic nay bién n trong than ham duge xem la n thi nhat. Do n
thit nhat c6 gia tri 3, nén diu kién trong toan t if 1a sai, may lua chon cau
lénh sau else.. Theo ciu lénh niy mdy s& tinh biéu thic -

n * gtdq(n-1)

D& tinh biéu thifc trén cdn goi tdi chinh ham gtdq. Lan goi thi hai duge
thuc hién. May s€ tao ra do1 n mdi, ta goi no 1a n thi hai. Gid tri cia n-1 &
day van hiéu 14 n thit nhat, duoc truyén cho n thit hai. Nhu vay ', n thit hai c6 gid
tri 2. Bay gi¢ trong than ham n dugce hiéu 1a n thi hai. Diéu kién n==1 {l n==0
vin chua dugc thdéa man nén mady lai tinh bicu thitc

n * gtdq(n-1)

Can phai goi tdi ham gtdq lan thi ba. Mdy s€ tao ra d6i n mdéi , ta goi né
12 n thit ba. Gid tri n-1, & day n hi€u 12 n thi hai duge truyén cho n thit ba.
Vay n thi ba c6 gid tri 1. Trong than ham n dugc hi€u 12 n thi ba. Diéu kién
n==1 ding va mdy thuc hién cau lénh .

return 1

Bét dau tir day mdy s€ lan lugt thuc hién ba lan ra khoi ham gtdq. Lan ra
- thit nhat ting vé6i 14n vio thi ba. Két qua Ia: d6i n-thit ba duge giai phéng,
ham cho gid tri gtdq(1) = 1, may trd vé dé xét bicu thic | .

n * gtdq(1) P
n hiéu 12 n th¢ hai, nén n=2. Bi€u thiic trén cé gia tri 2*1 = 2. Theo cau
lénh return, may sé€ thuc hién 1an ra khoi thit hai, Két qua la: déi n tha
hai dugc giai phéng, ham cho gid tri gtdq(2)=2, mdy tré v€ véi bicu thitc
n* gtdq(2) '
n hiéu 1a n thit nhat, nén n = 3. Biéu thic trén ¢6 gid tri 3.2.1 = 6. Cau lénh
return thuc hién 14n ra thd ba. Ta dé ¥ rang l4n ra thi ba ung véi lan vao tha
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nhéit. M4y s€ giai phéng n thit nhat, tré vé ham main() va cho gid tri gtdq(3)

= 6. Gia tri ndy dugc su dung trong cau lénh printf trong ham main(). Do vy
trén man hinh hién ra két qua sau -
31=6 | o | | | -

Nhén xét: Qua vi du trén ta thAy mot ham dé quy ding nhi€u viing nhé
trén ngan xép va cd thé din dén tran ngan x&p. Vi vay véi mot bai toan co
cdch gii lap (khong dé quy) thi nén chon cich nay. Song ton tai nhiéu bai
todn chi c6 thé giai bang dé quy. |

9.2. Cach dung dé quy.

+ Bai todn nao c6 thé dung dé quy

Phuong phap dé quy thuong ap dung cho c4c bai todn phu thudc tham sé
¢ hai diic diém sau: . =

- Bai todn dé& dang gidi quyét trong mot s trudng hop riéng Ung vdi cac
gia tri dac biét ctia tham s6. Ta goi day la trudng hgp suy bién..

-« Trong trudng hop tSng quat, bai todn c6 thé quy vé mot bai todn cling
dang nhung gi4 tri tham s6 thi bi thay déi. VA sau mot s¢ hifu han bll'UC bién

déi dé quy, sé dan téi trudng hap suy bién. _ -
Ta nhan thay bai toan tinh n! néu trén thé hién rat rd cdc dac diém ndy.
+ Cach xay dung ham dé quy
Ham dé quy thuong duge viét theo thuét toan sau:
if (trudng hop suy bi€n) |
[
trinh bay cach giai bai toan
(gia dinh di c6 c4ch gidi)
} |
else /* trudng hop tong quét */
{
goi dé quy t61 ham (dang 1ap) voi
gid tri khdc cua tham s6
| |

9.3. Cac vi du. Muc nay sé trinh bAy mot s6 vi du nham mmh hoa cich
xay dung ham dé quy néu trong 9.2.

Vi du 1: Xét bai toan tim ude sd chung lUn nhat cua hai so nguyen duo‘ng
Xvay.

+ Truong hop suy bién Ia trudng hop x=y. Khl dé
usc(x,y) = Xx.
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+ Trudng hogp chung x khic y c6 the dé quy nhu sau: - ol
- usc(X,y) = usc(X-y,y) néu x>y | e |
usc(X,y) = usc(x,y-x) néu x<y
Ham tim udc s& chung 16n nhét ¢6 thé viét nhu sau:
~intusc(int X, inty) - |
- if(x==y)
return X;
else if(x>y)
return usc(x-y,y);
else
return usc(ﬁ{,yQﬁ()j
. } - ' c et
Vi du 2. Bai to4n thap Ha Noi duoc dit ra nhu sau: C6 mot thdp m tdng

dang dat tai vi tri (x1, y1), cdn chuyén.dén vi tri méi (x2 y2) Khl chuyén
cho phép diing vi tri trung gian (x3, y3). . S

Pé cho 16 ta quy uéc nhu sau:

- $6 tdng m 16n hon hoic bang 1. -

- S6 tha tu ting ddnh tir 1 dén m tir dinh xuéng ddy. -~

- Méi tdng duoc biéu thi bdi'mot hinh chif nhat ¢6 chi€u'cao 12 moét don vi
ky tu man hinh, va chiéu rong 13 mot s6 I¢ don vi ky tu. Tang duét rng hon
tdng trén.

- Toa d6 hiéu la toa 46 man hinh & ch€ d§ van ban.

- Tam thép 12 tAm clia tdng cudi. Nhu vay (x1,y1) 1a tam thap ban dau.

XY
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Yéu cdu xay dung quy t

chuyén mot tang tir vi tri nay dén vi tri khdc. Ngoai ra khong duge dit tdng
16n dé 1én trén tdng nho. P

Thu4t todn chuyén thdp c6 thé dién dat nhy sau: - ;.

+ Truong hop suy bién: m=1, khi dé chi can chuyén tﬁng 1 tr (x1,y1) dén
(x2,y2). | g

+ Trudng hop téng quit m>1 ¢é thé glal quyét dé quy nhu sau:

- Chuyén thdp m-1 tang tr (x1, y1-1) dén (x3,y3) dung (x2,y2) lam yi-trf
trung gian. |

- Chuyén tang m tix (x1,y1) dén (x2,y2) | - .

- Chuyén thdp m-1 tang tu (x3, y3) den (x2,y2-—1) dung (xl,yl) lam Vl Iri-
trung glan b T

Theo thuat todn nay c6 1ap ham chuyén thip va chumg tnnh nhu‘ 'Sau.

Chuong trinh s€ in ra quy trinh van chuyén. Trong chuong 8 sé mo-phéng
viéc chuyén tﬁng trén man hinh méu va chuong trmh s€ tao nén mot b6 phlm

td canh chuyén thép.
/* Thap Ha no1 */
#include "stdio.h"”

#include "conio.h”
void cthap(int m, int x1,int yl int x2, mnt y2, mt x3 int y3);

void cthap(int m, int x1,int yl int x2 int y2 lnt x3 int y3)
{

if (m<1)
return,

else

if(m==1)
printf("\nChuyen tang 1 tu (%d, %d) dcn (%d,%d)",
x1l,yl x2,y2)
else

{
cthap(m-1,x1,y1-1,x3,y3,x2,y2);

printf("\nChuyen tang %d tu (%d, %—d) den (%d,%d)",
m, x1,y1,x2,y2);

cthap(m-1,x3,y3,x2,y2-1,x1,y1);
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main()

int m; AT
printf("\nSo tang: ");

- scanf("%d",&m); -

cthap(m,10,24,30,24,50,24);

Ir -rj _,l.'-

*} '
Yidu3. Cic vong for li’mg nhau va bai toan t6 ho*p g
Bai todn t6 chitc m chu trinh 16ng nhau c6 dic trung d¢ quy. Thuc vﬁy tal

chu trinh k<m s€ goi t61 chu trinh k+1. Tai chu trinh m (tm‘cmg hop suy
bién) s& thuc hién mot diéu gi d6 tuy theo yéu ‘cAw’ cita mbi bai toén Xét

ham tao mét vong lap. 3

Ham nay c6:3doila: -
_Sfihléuvonglapk o
- Can dudi cha bién diéu khién d, L |
- Can trén clia bién diéu khién t. o | 1 |
Ham cé thé xay dung theo lugc dé sau: L . R
void chu_trinh(int k; int d, intty
int i; /* Bi¢n diéu khién *f o | '”
for (i=d; i<=t; ++i) o
if (k==m)
[
/* lam diéu gi d6 */
}

else

{

RN

al
: S
"., D ;

/* Goi dé quy, chi § d(i) va t(i) phu thuoc vaoi
*/
~ chu_trinh(k+1,d(i),t(1));

Bay gi® xét bai todn Liét ké cdc t6 hop chap m cla n s6: 1,2,...,n. Mot t6
hop iy, i,, ..., i, cdn thoa man diéu:

l<=1,<1,<...<1,<=n
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Ta s& ding mang ngoai cs[20] dé chifa t6 hop theo céch:

cs[1] chifa phan tir thit nhat 1,
cs[2] chia phdn tir thit hai i,

iiiii

Khi m=3 bai todn nay dugc giai quyét bang 3 vong for 16ng nhau nhu sau:
k=1; -
for (il=1; il<=n-2; ++11)
[
csik]=11;
++K; |
for (i2=il+1; i2<=n-1; +H2)
{
cstkl=12;
++kK;
for (i3=i2+1; i3<=n; ++13)
csik]=
/* Do k=3, in ¢sf1],...,cs[k] */

}
} |
Trong trudng hop té hop chap m, ta phai t8-chitc - m chu trinh 16ng nhau.
Muén vay phai dung ham: o -
void chu_trinh(int k, int d, int t)
V6i bai todn t6 hgp thi:
+ Khi k=1, can dudi d=1.
+ Tai vong lap k can trén bing n-m+k, vi vdy c6 thé bo dGit.
+d(i) = i+1. _ R
Tir phan tich trén dé dang viét duoc ham chu trinh cho bai todn 0 hctp
nhu sau: | . | - - L
#include "stdio.h"
int m,n,cs[20];
void chu_trinh(int k, int d)

{
int i; /* Bién diéu khién */
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~for(i=d; i<= n-meKgH) 0 L ey
cs{k]=t; . ST e
if (k==m)
{ - L R R 3 A e O
/* in mot to hop */ -
int j; o
printf(™\n");
for(j=1;j<=k;++j)
printf(" %3d" cs{j]);
|

else
chu_trinh{(k+1,1+1); S
}

Ham chu_trinh s€ dugc 4p dung trong main nhu sau:
/* Liet ke cac to hop */
#include "conio.h"
mainy() :
{ -:'.
clrscr();
printf(""\n Vaom van (m<=i) "); - -~ .. o
scanf(" %d%d",&m,&n); L DS
chu_trinh(1,1); | R MR O T
getch(); ENSEIEE A
} ST I A R

Vi du'd: Mot bai todn tng dung 6 hop. Cho diy 'h 58 thiic, hay tim b m

sG ¢6 tich 16n nhat. Mot boé m s6 chinh 13 mét t6 hop chap'm ¢ia n s6, vi vy
“day chinh 12 bai todn duyét cic t6 hop. Khi nhan dugc mot t6 hop:ta cin tinh

tich cia ching va so sanh vdi cac gia tri tm(rc do dé chon tich 16n:nhat. Ta

dua vao cdc bi€n, mang ngoai sau:

- Mang thuc x[20] chita day s6 thuc, | |

- Mang nguyén cs[20] chita cic'té hop dugc cluyét;I *

- Mang nguyén csmax[20] chita t6 hop cdn tim (c6 tich I6n nhat),
- Bién thuc max chia tich 16n nhat. -
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hop) thi tinh tich cha chiing va so sdnh véi phuong an ci dé tim tich
16n hon.

Phuong 4n ban ddu chinh 1a t6 hgp gom cdc chi 56 1, ,m dugc xay dung
trong ham main.

Duéi day la chuong trmh tim bo m phan tu (trong day n sd) cé tich
16n nhat.

/*
tim bo m phan tu (trong n so) co tich lon nhat
* |
#include "stdio.h"
#include "conio.h”
int m,n,cs[20],csmax[20];
float max,x[20];
void chu_trinh(int k, int &)
{
int i;
for (i=d; i<=n-m+Kk; ++i)
{
cs[kj=t;
if (k==m)
B
int j;
float s=1.0;
for(j=1;j<=k;++j)
s *=x[cs[)]];
if (s>max)
{ | |
max=s; - |
for(j=1;j<=k;++))
csmaxfj] = csljl;
}
b

else
| _chu_t'rinh(k+ 1,i+1);
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I - main()
P | [
int j;
clrscr();
prmtf("\n Vaomvan (m<--n) ")
scanf("%d%d" &m &n)
for(j=1;j<=n;++j)
printf("\nx[%d]= ",j); I N ' -
scanf("%f",&x[j]);
max=1; o P
for(j=1;j<=m;++j)) | Ly
{ S T
csmax[j] =J;
“max *=x[j];
}
chu_trinh(1,1);
for(j=1;j<=m;++j})
{
printf("\nx[%d]= %f " ,csmax[j],x[csmax[]]]);

} |
printf("\nTich= %f ",max);

Vidu 5:
Duyét trén cay va bai todn biéu dién téng

Bai toan duyét trén cay c6 thé gidi theo dé quy nhu sau.
Xudt phat tir mot dinh nao do ta thu’c hién 2 dong téc:

- Xét dinh nay. | |

- Di dén céc dinh ké né bing phép goi dé quy.

Béng tht tuc trén c6 thé di qua tat ca cic dinh cha mét cay. Ta minh hoa
di€u nay bang viéc xét bai todn phan tich s6 n nguyén dm:mg thanh téng cdc
sO nguyén ducmg nhd hon hon n. Pinh xust phat 1a n. Tir dinh nay c6 thé di
dén cac dinh gdm mot cap 2 so cé tong bang n, cdc dinh d6 la

(1,n-1) , véi i=1,...,n/2.
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dinh k s6
(al,...,ak-1,ak)
c6 thé di dén cdc dinh (k+1) sd sau: .
(al,...ak-1,iak - i), v6i i=ak-1,...ak22
Nhan xét: mé6i day s6 tai dinh 1a don diéu khéng giam. . ;
D€ dang chitng minh moi téng déu tng v6i-mot dinh ndo d6 thuc vay xét
téng (k+1) s6: -
n=tl+1t2+..+tk+tk+l
(day ti khong glam) RS rang téng nay co the suy ra tu dmh gom k s0:
(tl,...,tk-1,tk + tk+l) '

Nhu vﬂy mo6i tong (k+1) s& déu c6 thé suy ra tir dinh k s6. Do tap cdc
tong mot so 12 ddy db (chi gébm n), nén l4n lugt suy ra céc tﬁp k sO cling day
da véi moi k>1. D6 1a diéu can ching minh.

Ta ding mang ngoai a[100] d€ chita bo s6 cla dinh. Vi dinh xuét phat
thi:
k=1vaal[l]l=n .. e |
Vi cin dung dén alk-1], nén dua thém: a[()] 1. Ta xay dung ham
duyét_dinh k véi ndi dung sau:
1. Xét dinh k>1: in cac s6 a[1],.. ,a[k] dlIUl dang tong
a[l] + a[2] + ... +'a[k] - B
(khong xét dinh véi k=1); .
2. Pi dén cac dinh (k+1) so:
(al,...,ak-1,1,ak - 1), v61 1=ak-1,...,ak/2
Ham
void duyet_dinh(int k);
trong chuong trinh duéi day 1ap theo thuit todn nay.
/*
phan tich n = tong cac so nho hon n |
duyét trén cdc dinh cua cay bang thi tuc dé quy
*/
#include "stdio.h"
#include "conio.h”

int a[100];
