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Sdch viét vé lap trinh bang ngon ngiz C dd cé nhidu nhung lép
trinh C cho cdc chuyén nganh thi rdt hiém. Khi biét cdch lap trinh
bdng ngén ngit C, ta lai can hiéu sGu vé edc linh vie wng dung méi co
thé viét ra nhitng chuong trinh wng dung cé gid tri. Khi vitgt qua duoc
hai diéu kién nay thi hode khéng c6 nhiéu thei gian, hode khéng mubdn
ngdi viét lai nhitng kinh nghiém nén it ai da danh thoi gien viét vé cde
sdch ldp trinh cho cdc chuyén nganh. Cuén sdch cia W. Buchanan ma
chiing t6i gidi thiéu o day la mot truong hop dic bist.

Cubn sdch nay duve viét nhém gitip cho sinh vién, ky su cdc nganh
ky thudt dién tit, ky thudt dién, kv thudt mdy tinh nhanh chong lam
quen vdi ky thudt lap trink bdng ngon ngit C theo cdch trinh bay ngdn
gon vé ngén ngit réi dén ddt ngusi doc dén véi nhitng bai todn cu thé
vé k¥ thudt dién, dién tir.

Trong sdch cé rdt nhiéu chuong trinh dung lam thi du minh hoa, ti
don gidn dén phite tap, dbi khi ldp lai § mét vai chu dé nhung khé dan
dé nguvi doc dan dén thanh thao. Diém cin luu y la cde chuong trink
minh hoa nay dvge gidi thiéu trude hét nhdm muc dich doc hidu, nén
dé tranh s hiéu ldm, ddc biét vdi mét s6 ban doc con khé khan vdi
tiéng Arnh, nhitng lé1 chu thich va mdt vai théng bdo trong chuong
trinh cting nhu ¢ phin két qud chay thiz ¢ mét 86 chuong ddu ching
t6i da dich sang tiéng Viét ¢6 ddu; va ta déu biét trinh dich khéng
thé hieu duoe cdc chiz c6 ddu nay nén khi gé chuong trinh vao mady
tinh dé chay thii ta phdi b6 di cde ddu hodc chuyén sang tiéng Anh.

Hy vong néi dung cuén sdch sé giup ich rit nhiéu cho cdc sinh vién,
kEy su chuyén ciing nhu khong chuyén vé ky thudt lap trinh.

Vé phan edng viéc:

- Pham Huy Quynh: dich chudng 2; 3 va sodt 16i cde chuong trinh.

- Ngo Dién Tép: dich edc chuong 1; 4 dén 12 va hoan thién

toin b6 ban thde.

Mdc di da danh thoi gian thich dang nhung khéng tranh khoi mét
s6' 161, dec biét la cde 16i vé ddu ngdt cau trong phan chuong trinh vdn
c6 thé con sot lai trong cudn sdch. Rdt mong ban doc gdn xa chi dan

cho. Thu tiz gop v xin gui vé Nha xuat ban Khoa hoc va Ky thuat, 70 Phd
Tran Humg Pao, Ha ndi.

Nhiing nguihi dich
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1. MG PAU 9

Chuong 1
MG DAU

Cac ky su trong linh vuc dién, dién ti va phan mém can ¢6 tinh linh
hoat rat cao khi tiép can v8i k§ thuat phat trién hé théng. Ho phai cé
higu biét vé t4t ca cac mic triru tugng héa ctia hé thong, da do 1a phédn
ciing, phdn mém hay phan sun (firmware). Hé théng cé thé bao ham
mét pham vi rong, tit bo diéu khién hé thdng sudi tap trung 4 bit tdi hé
théng diéu khién 1én ding trong céng nghiép. Trong qua trinh nghién
ciiu phat trién mét hé théng bat ky, ngudi k§ su phai hidu cac dic tinh
cua hé thdng tir cac yéu cau giao dién, cac yéu cAu phin chia thdi gian
{(timing), cac dac trung dién cta hé thong v. v... Cac phan mém chay
trén hé thong phai cé tinh linh hoat trong cdu tric bdi vi ngudi viét
chuong trinh cé thé yéu ciu kiém tra, sita d6i cac dia chi b nhé cing
nhu ndi dung trong 6 nhd hoac ¢6 thé thay d6i mot phdn cia hé thong
dé thyc hién mét gidi thuat nao dady. DE dat duge muc dich nay ngdn
ngii lap trinh C té ra 14 xudt sfc bdi vi né cho phép dat d&€n mét miic cao
cia su tritu tugng héa (cu thé 1a cac dac tinh cta giai thuat) va cho
phép thyc hién cac phép toan bac thdp (nhu cac phép toan trén cac digit
nhi phén). Né c6 mét pham vi dng dung réng rii, tit giav dich va kinh
doanh téi cong nghiép va nghién citu. DAy la mot thudn lgi ndi bat béi vi
nhiéu ngén ngit lap trinh c6 cac phudng tién von 1lam cho céc ngdn ngit
nay trd thanh cé fch chi trong mét méi trudng dic biét. Chéng han,
ngdédn ngid COBOL duge dng dung réng rai trong kinh doanh va thudng
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mali, trong khi ngén ngit FORTRAN lai duge si dung nhiéu trong céng
nghé va nghién ciu khoa hoc.

1.1 PHAN CUNG, PHAN MEM VA PHAN SUN

Mot hé théng bao gém phén cling, phdn mém va phin syn, tit ca
dudc ghép néi v6i nhau. Phdn cing 12 nhitng phin cha hé théng ma ta
c6 thé tiép xic dén, thi du céc linh kién, c vit va dai 8¢, vd may, cac day
dan dién v. v... Phian mém 1a cac chuong trinh chay trén phan ciing lap
trinh duge va sy thay déi hoat dong cia ching phy thude vao cac dau
vao cia hé théng. Cac diu vao nay 6 thé dude lya chon tit mdt ban
phim phan cing ghép ndi hoiic tir mot thist bi ngoai vi. Chudng trinh
khong thé ton tai ma khong c6 mét vai dang cua phén ciing lap trinh
dude nhu mdt b vi xit 1y hodc by diéu khién. Phan sun 13 mét thiét bi
phén ciing duge 1ap trinh bang cach sit dung phdn mém. Thist bj c6 thé
xem nhu phAn sun tiéu bidu 1a cac bd EEPROM (b6 nhé chi &8 doc
nhung c6 thé 1ap trinh hoac xéa duge béng dién), va cac thiét bi ghép
ndi, dugc lap trinh bing cach st dung cac thanh ghi. Trong hau hét cac
ung dung. phdn cfing chuyén dung hoat dgng nhanh hon phén ciing
hoat déng két hop véi phdn mém, mic du cac hé théng chay phan mém
chuong trinh ¢6 kha ning dé dang sita d6i va doi héi thoi gian cho
nghién citu phat trién it hon.

1.2 LICH SUNGON NGU C

Dennis Ritchie phat trién ngbn ngit 14n ddu tién tai phong thi
nghiém Bell cia cong ty AT & T (Hoa Ky). Muc tiéu 6ng ta dat ra khi d6
13 st dung mdt ngdn ngit bac cao d€ xay dung hé difu hanh UNIX theo
phudng chdm dé dang trong viéc bao tri, hiéu qua va dé di chuyén
(portable). D& dat duge muc dich nay dng ta da thiét k& mét ngén ngit ¢
nhiéu anh hudng, quan trong nhat 1a ngdn ngit BCPL. Anh hudng cha
ngén-ngit nay Ién C dude tiép tuc mot cach gian tidp qua ngdn ngit B.

Thoat dau, ngdn ngt C duge dng dung cha yéu la trong lap trinh hé
théng. Cac chuong trinh dich, cac hé diéu hanh va cac tién ich déu duge
viét bang C. Ngén ngit C t4 ra 1a uu viét hon trong cac linh vue nay va
bay gid da duq'c (ing dung trong nhiéu linh vuc khae, trén nhiéu loai hé
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thdng may tinh khac nhau. Sau khi duge chip nhan, khong giéng nhu
nhidu ngon ngit khac, ngén ngit C da cé xu hudng hinh thanh nhing
nhém tach bist. Téi nam 1983, ngdn ngit nay da phat trién dén giai
doan cén c¢6 bién phap 48 tiéu chudn héa. Dé dat duge muc dich nay ij
ban X3J11 ctia ANSI (Vién Tiéu chuin Qudc gia cuia Hoa Ky) duge
thanh lap d€ chufn héa ngdn ngit nay va da xay dyng lén tiéu chuén
ANSI-C. Hiu hét cac san phdm C hién nay déu tuan theo tiéu chuin
nay ma khong theo nhiing quy dinh hic ban dau.

1.3 SO LUGC VE CAU TRUC MAY TiNH

Céc phan chinh cia mét hé théng may tinh co ban 1a mét don vi X1t
1% trung tam (hodc thudng goi 1a bd vi xit 1¥), bd nhd, va cac mach vao/
ra (I/ 0). Cac phan tit d6 duge ndi véi nhau qua ba dudng bus chinh: bus
dia chi, bus didu khién va bus di liéu. Hinh 1.1 md ta mét hé théng co
ban. Cac thiét bi ngoai vi nhu mdt ban phim, man hinh, cac 6 dia, v. v...,
¢6 thé néi truc tiép véi cac bus: dit liéu, dia chi va didu khién, hosic ghép
néi thong qua cac mach vao/ ra.

{ Bd nha
(RAM -
ho&c ROM} ¢

Bus dirhéu

CPU hoic '
| Micro-

Bus dia chi
Hinh 1.1: So dé khéi cua mét hé thing may tinh don gian.

Thong thudng bd nhé bao gom: bd nhd truy nhap ngau nhién (RAM:
Random Acesses Memory) va by nhd chi dé doc (ROM: Read Only
Memory). B6 nhd ROM cAt git théng tin nhi phan dé sii dung lau dai,
trong khi bd nhd truy nhap ngau nhién khong phai 14 b nhd cac dd hiéu
dé st dung lau dai va dit liéu sé mat di khi ngit nguén nudi. B¢ nhd
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RAM dugc sl dung dé chay cac chuong trinh dng dung va dé cat gitt
thong tin mét cach tam thoi.

Bo vi xit 1y 1a b§ di€u khién chinh ctia may tinh. N6 dem vé tit bd
nhé cae 1énh (hodc chi thi) nhi phan (hay thudng goi 14 ma may), réi giai
ma d6 thanh mét day cac tac déng don gian va thyc hién cac tac dong
theo cac budc k& ti€p nhau. Cac budc nay dugc déng b héa nhd mot
ddong hé hé théng. Dé truy nhip lén mét vi trf trong b nhé, hay thudng
goi la 6 nhdg, by vi xi1 1y dat dia chi 6 nhé 1én bus dia chi. Noi dung cta
dia chi nay duge @it 1én bus dit liéu va b vi xat Iy doc dif liéu tir bus di
lidu. D€ cat giit dit liéu vao trong bo nhd, bd vi xtt 1y dat di liéu 1én bus
dit 1iéu. Sau d6, dia chi cla 6 nhé trong b nhé duge dat 1én bus dia chi
va dit liéu lai duge doc tit bus dit liéu vao dia chi b nhé (6 nhé) can cé.

1.4 BIEN DICH, LIEN KET VA
VIET MOT CHUONG TRINH CHAP HANH

B% vi xtt 1y chi hidu duge théng tin dudi dang nhi phan va thao tac
trén mot day cac 1énh nhi phan hay thudng goi 1a ma may. Khi viét céac
chudng trinh 16n truc ti€p dudi dang ma may sé gip rdt nhidu khé
khan, nén céc ngén ngit bic cao da dugc phat trién dé sit dung thay cho
ma may. Mot ngén ngit béc thdp rdt gidng véi ma may va thudng kéo
theo viéc sit dung cac macro tit khoa dé thay thé€ cac chi thi ma may.
Ngon ngit bac cao ¢6 cd phap gin nhu vidt tiéng Anh va nhu vay lam
cho chuong trinh tré nén dé dang doc va dé sia déi, Trong da s& cac
chudng trinh, hoat déng thyc tai cha phin cling nhu thé nao, ngudi viét
chuong trinh khong thé nhin thiy duge. Khi ds, méot chuong trinh dich
sé chuyén ddi ngoén ngl bac cao thanh ra ma may. Cac ngoén ngit bac cao
c6 thé ké ra la: C, BASIC, COBOL, FORTRAN va PASCAL. Mét thi du
v€ ngdn ngit bac thap la hop ngit (ngdn ngit Assembly) diing cho 80386.

Hinh 1.2 gidi thiéu mét day cac cong doan cin thyc hién dé tao ra
mGt chudng trinh ma may t mot chuong trinh ma ngudn trong ngén
ngit C (cac tén tép tin st dung trong thi dy nay 1ién quan dén mét hé
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théng dua trén may tinh ca nhan PC). Bé soan thdo duge dung dé viét
va stta d8i mét tép ma ngudn C; sau d6 mot chuong trinh dich sé chuyén
d6i ma ngudn nay sang mot dang ma bd vi xtt 1y ¢6 thé hiéu dudge, cu thé
14 ma may. Tép tin do chuong trinh dich tao ra dugce dat tén la tép ma
d8i tugng. Tép tin nay khéng thé thue hién duge bdi vi né khéng cé day
d0 cac thong tin cAn cé dé chay chuong trinh. Giai doan cudi cung cta
qua trinh 13 lién ké&t; qua trinh nay doi hoi phai dua thém mi may vao
chuong trinh dé né c6 thé su dung céc thiét bj nhu ban phim, man hinh,
v. v... Mot b6 lién két sé két nol tép ma doi tugng véi cac tép ma ddi
tugng khac va véi cac thu vién d€ tao ra mdt chudng trinh chip hanh
dudgc (executable). Cac thu vién nay chita cac médun ma déi tugng khac
da duge bién dich sang ma ngudn. '

Céc thu
vign v ma |
abi tugng
khic

Tép mé ngudn Tép mé ddi tugng

Elh.0) FILE.OBY)
1 :
Editurﬁo ) Compiler |
Bé soan 84 dich
i [ s
sia 30 ml) Puwn " Tép chiip hinh
thinh md miy) |! E (FIIE.EXE)

N

Hinh 1.2: Cac qua trinh soan thao, bién dich va lién két.

Néu qua trinh dich hodc lién két phat sinh cac 161 hoéc nhiing 151
canh bao thi ma ngudn phai duge sita déi dé loai tru cac 18i. Qua trinh
bién dich/ lién két phai duge tién hanh mot 1An nita. Cac théng bao
trong qua trinh bién dich/ lién két khong lam ding chudng trinh dich
hosc bd két ndi dé€ tranh tao ra mot ddu ra, nhung cac 15i thi sé lam
ngiing. Vi vay tat ca cac 181 trong giai doan bién dich ho#c lién k&t déu
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bt bude phai duge loai bé; trong khi d6i véi cae 15i canh bao thi yéu ciu
dat ra la chi nénloai bo.

Turbo C phién ban 2.0 14 mét géi phAn mém phat trién da dudc tich
hgp dé€ thich hgp véi cac hé thong trén cd s may tinh ca nhan. N6 bao
gdém: by soan thao, chuong trinh dich, b lién két va trinh gd réi (duge
st dung dé chay thit chudng trinh). Bo soan thao dude dung dé viét va
stta doi tép ma ngudn va duge khéi dong bing cach cho chay tép chap
hanh TC.EXE. Hinh 1.3 m6 ta man anh chinh véi mét tép ma ngudn
FILE1l.C.

File

Edit  Run

Compile Project Options Debug Break/watch
g S ——— A
Line 1 Col 1 Inﬁer' Indent Tab Fill Unindent C:PROGI_1.C
/= progl 1.c | uf

Hinclude <sidio.h>

Simple program wf
]
matn{void) |

puts{"C for Electronic.fnuineering with Applied Software Engineering”
return(0); |

i
TR e Rs At
]
AT R S R st R YN

F1-Help F5-Zoom F6 F8-Step _I9-Make F108-Menu

Hinh 1.3: Man hinh ctia Turbo C phién ban 2.0.

Hinh 1.4 m6 ta cac tuy chon thuc don bién dich trong géi phan mém
nay. Mot tép ma nguon duge bién dich bang cach lya chon Compile to
OBJ. Néu nhu khéng cé 16i thi mot tép ma dol tugng sé dude tao ra
(trong truong hgp nay la FILEL.OBJ), Tép nay duge lién két bing cach
su; dung tép Link EXE  file (khi tao ra tép FILEL.EXE). Mot qua
trinh bién dich va lién két ciing c6 thé dugc khdi tao bing cach sit dung
tuy chon Make EXE file.
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ile | n  (IMAE  Project Options Debug  Break/watch
' Line 1 "1l Compile to OBJ C:PROGL.1.0BJ C.PROGI_L.C

‘In © prayl_l.c Make EXE file  C:PROGI_1.EXE

Hinclude 3T | Link EKE file

T Primary C File:
Get info

nain{void)

pulst”C for Flectronic Engineering with Applied Softwere Engineering™ |
return{0):

SR e e e et MES‘S("]E e e s e et s A T 3 4
{+Compiling C:\DOCS\NOTFS\C\BOOK\SRC\CHAPT\PROG1_1.C:
| Linking C:\DOCS\NOTES\C\BUUKYSRCACHHPINPROGT 1.ERE:

Fi-Help F5-Zoom Fh-Switch Fl1-Irace FB-Step [9-Make F1B-Kenu

Hinh 1.4: Tuy chon thue don dich ctia Turbo C phién ban 2.0.

Hinh 1.5 giéi thiéu man hinh cta g6éi"phdn mém dudc phat trién
tich hgp dé chay trén méi truong Windows ctia hdng Microsoft. Goi
phidn mém nay la‘Borland C** chay véi phién ban Windows 3.0.

cis

e Lot Seweh  Bun e
. ST ¥

Mk i
| ek
| Ul 4

| pedommalign

Comgebn W him = Wor iy ol e

Hinh 1.5: Borland C++ cho phién ban Windows 3.0.
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1.5 BO TIEN XU LY

Bo tién xit ly (Pre-processor) thudng goi tit la bd xu 1y, tac dong
1én cac chuong trinh trudc chuong trinh dich. N6 s&t dung cac 1énh c6
mdt ky hiéu s6 (#) lam ky ty ddu tién trén mét dong. Hinh 1.6 mé ta
cach sl dung chinh cua 1énh nay, cu thé 1a: bao gdm cac tép tin dac bist
(cac tép dAu myc: header file) va dinh nghia cic macro khac nhau (hosc
cac ddu hiéu mang tinh biéu tugng). Chi d&n huéng” #Include bao
gdm mét tép ddu myc con #define dé dinh nghia macro. Biing cach dat
cAc chi din nay gdn ddu cta mét tdp ma ngudn, tdt cd cac phin caa
chudng trinh c6 thé duge truy nh4p t6i théng tin chia trong d6.

Thay thé cse macre
bding #define

Tép ma ngudn Tép md Tép
dé qua xir iy dal tugng chdp hanh
k.

B3 lidn kit t :

Tép
ma ngudn

Bd tan
=9 i Iy

i

Két hgp céc tgp vai Cée thy vién va
chi dan hudng #define ma ddi tugng khéc
{thi dy stdie.h, math.h,..)

Hinh 1.6: Cac tac dng lén chudng trinh dé& tao ra mét tép tin.

Chéng han, chi dAn hudng cho bd tién xit I3
#include "main.h"

sé bao gdbm tép dAu muc main.k. Cac ddu ngodc kép thong bao cho bd
(tién) xu 1y bist 1a tép tin nay sé dude tim trong thu muc lam viée hién
tai, trong khi chi dan hudng:

finclude <stdio.h>

" Tiéng Anh: Directive, ¢6 tai lieu dung chit Pseudo instruction. Thuat ngil chi dén
hirdng trong tiéng Viét ¢6 tai liéu goi la chi thi hoac ddn hudng. Cac lénh tac dong 1én b
xt iy con chi dAn huéng 12 ¢ hudng din trinh dich, (ND).
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58 bao gém tép stdio.h duge tim thay trong thu muc bao gém mic dinh.
Thong thudng thi thu mue nay duge tu dong dat bing hé thong. Ching
han, Turbo C phién ban 2.0 cat gitt cac tép ddu muc, theo mac dinh,
trong thu myc \TC\INCLUDE con Borland C st dung thu muc
“RORLANDC\ INCLUDE. Dién hinh 1a cac tép ddu muc trén hé théng véi
hé diéu hanh UNIX dugc cat giil trong thu muc /usr/include.

Cuéi cling, cap d&u ngoac kép (* ™) théng bao cho bd xi 1y dé tim
kiém tép ddu muec da chi dinh trong thu muc hién tai (hodc thu muc chi
dinh trong tén dudng din). Cac ddu so sanh (<>) hay'cc‘m goi 1a ky tu
“hinh lon” théng bao cho bd xit 1y dé tim kiém trong thu muc include
mac dinh. Khéng nén dé bat ky mét tép khac & xa tép ddu muc. Cac tép
nay c¢6 phin md réng 1a “h” (mic da didu nay la khéng bat bude). Cac
tép ddu muc chudn da sit dung trong mdi lién két vdi cac ham chia
trong cac thu vién. Cac tép nay khong chita ma chuong trinh, nhung cé
cac thong tin lién quan véi cac ham. Mét tap hgp cho trudc cua cac ham,
ching han maths (toan hoc) bosc I/ 0, déu cé mot tép ddu muc lién két
véi né. Bang 1.1 liét k& cac tép tin ddu muc tidu biéu va chiic nang cta
chung.

Bdng 1.1: Cac tép diu muc tiéu bidu.

Tép dau muc Chu giai
ctype.h su phén loai va su chuyén d6i
math.h cac ham math (toan hoc)
stddef.h dinh nghia vai kiéu dit liéu chung va vi md
stdio.h cac doan chuong trinh vao/ ra (I/ 0), ching han nhap

vao tlt ban phim, xu&t ra man hinh va xt ly tép tin -file
handling (stdio 1i cac chit viét tat ti standard input/

output) _
stdlib.h cac doan chuwong trinh pha tron
string.h ham quan 1y xau

time.h cac ham thai gian
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Mot macro thay th€ méi 14n xudt hién mdt ddu hidu (thé) nao dé
bang mét dau hidu (thé) duge chi dinh rs khac. Cac thi du sau day chi -
ra sy thay th€ khi st dung chi dan huéng #define.

#define
#define
#define
#define
#define

PI

BEGIN (bdt Aiu)
END (k&t thic)
—8dr{x)
SPEED_OF_LIGHT

3.14

{

}
({X)*{(X})
3e8

Binh thudng thi khi viét chuong trinh, cac dinh nghia caa cac hing
s6, ching han nhu s8 7, duge viét biing chit in (chit hoa).

1.6 CAU TRUC

Théng thudng thi chudng trinh duge chia thanh nhiing nhiém vu
nhé duge goi 14 cac Aam. C6 nhiing doan ma dude phén dinh mét cach rd
rang dé thyc hién nhiing tac dong riéng biét. Ham chinh main() la
doan chudng trinh (routine) c¢ ban dung dé didu khién tién trinh cla
chudng trinh va nhitng ham con (subfunction). Hinh 1.7 mé ta mét ham
chinh khi goi cac ham khac. ’

Hinh 1.7: Cdu trae theo kidu modun,
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Bdng 1.2: Tén cac ham.

Tén ham VALID Ghi chd

calc_impedance_RC ) v ham da duge dat tén thuan tién cho
viée giai thich xem ham lam gi

3_point_rms () X  bit ddu véi mot ky tu khéng hop 18

get average value{) X  khoéng gian di duge st dung trong
tén goi.

show_memory X  khéng c6 dau ngodc don 8 cudi cua
tén ham.

Stempl X bt dau véi mbt ky tu khéng hop 18

calcl () v" tén hgp 1&, nhung khé xac dinh xem

ham nay lam cai gi
calculateimpedanceofRC () v" kho doc tén cia ham nay; n6é té ra la
thuin tién dé rat timg tit va chén
vao cac d&u gach dudi ¢€ phan dinh
ching
calc_boolean_eq(} v t6t hon thi du viia qua, lam cho
ngudi diing d& dang doc ham nay
khi tinh phuodng trinh Boole.

CalcImpedanceRC () v mét kidu chung st dung cac chit hoa
d& biéu thi chd bat ddu ctha mét tit
mdi |

do {) Tt khoa C

Céc tén ham c6 thé phan biét dén 31 k¥ tu (cac tén véi nhiéu hon
con sd nay, sé phu thudc vao su hoan thién cha chudng trinh dich). Tat
ca cac tén ham duge k& ti€p boi mét tAp hgp md eda cac ddu ngodc va
khéng nén 1a mot ti khoéa dy trit ena C. Ky tu ddu tién caa tén phai 1a
mdt chit cai ('a’ - 'z} 'A’ - 'Z') tiép theo 14 cac chil cai, cac con s6, cac dau
gach duéi (_") hodc ky hiéu dd la ('$). Cac ky ty khac nhu xoa trai
(blankspace) hodc diu trdng tab (tabspace) 1a khong hgp 18. Khi viét
chudng trinh, cac dau gach dudi thudng duge sit dung dé ngit doan tén
ham véi mue dich lam cho d& doc. Bang 1.2 gi6i thiéu mét s& tén ham
hop 18 va khong hop 16.
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Chuong trinh 1.1 ]a mét chuong trinh dung 1am thi dy, trong d6 st
dung ham puts() dé hién thi dong vdn ban “C for Electronic
Engineering” (“Lap trinh C trong k¢ thuat dién ti"). Ham puts () la
mot ham chuin di sit dung dé xudt van ban ra man hinh; tép diu muc
gén boé véi ham nay la stdio.h. Tép dau muc nay dudge sit dung véi chi
din huéng #include.

Dau két thic lénh (; ) duge sit dung dé két thic mét dong ma (hodc
lénh) va ddu ngo#c nhon dé chi ché bt ddu ({ ) va chd két thuc (1) cia
mot khéi ma. Ldi chd gidi duge chén trong chuong trinh gitta mdt ky
hiéu nhan dang bit dau (/*) v mét ky hiéu nhan dang két thic (*/) 15
chu giai.

Tat ca céc chuong trinh C déu cé mét ham chinh main (), dinh
nghia diém nhap vao chuong trinh va bing cac ham dugc goi, didu
khién toan bé tién trinh cha chudng trinh. N6 c6 thé dugc dat ¢ bat ky
chd nao trong chuong trinh ma ngudn, nhung thudng duge dit & gin
dau cua tép tin ma né duge dinh vi (lam cho né d& dang tim hon). Ti
khéa Int dit trude main() xac dinh rang chuong trinh tra lai mét gia
tri cho hé diéu hanh (hoic chudng trinh duge goi). Trong trudng hgp
nay, gia tri tra lai bang 0 (return(0)). Binh thudng thi mét gia tri tra
lai khac O duge sit dung khi chudng trinh bi thoat ra do c6 131, gia tri
hién tai cia gia tri nay cho ta mét chi din dé€ biét vi sao chudng trinh da
thoat ra. Tl void bén trong diu ngoic don clia phan main () xac dinh
ring khong cé trao déi dit liéu giita chudng trinh va hé didu hanh, thi
du khéng ¢6 cac gia tri duge chuyén giao vao chuong trinh.

& Chudng trink 1.1
/* progl_1l.c */
#include <stdio.h>
int main (void)
{
puts (“C for Electronic Engineering”);:

/* C trong k¥ thudt dién ti */
return{0j;
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Hinh 1.8 chi ra ring chd bdt ddu va két thiic cia chuong trinh duge
dinh nghia bén trong ham main().

m&t gid tri duoc

chuy&n giac trd lai khéng cé cdc tham s&
cho h& théng diéu hanh ducc chuy&n giaoc tu hé
(hodc chucong trinh théng diéu hanh (hoac
gol) chuong trinh goi)

. ch® bit A8u chuong
trinh

mainivo¥d)”

mHt gid tri bing 0O

*#ﬁf,,ﬂfduoc tra lai hé diédu
return{0) hanh (heoac chuong

} trinh goi}
‘\ chd k&t
trinh

thuc chuong

Hink 1.8: Cac diém bit ddu va két thac cia mdt chuong trinh.

1.7 SO VA CACH BIEU DIEN O

1.7.1 CAC 8O AM

Mot cach viét, dude goi 1a 14y bu theo 2, biéu dién cac s6 am (hodc
cAc gia tri s8 nguyén). Trong cach biéu dién nay céc digit nhi phéan 1a s6
'1' trong cft bit c6 gia tri cao nhat néu nhu s6 d6 14 s§ am, néu khong thi
bang '0". D& bién d6i mdt s8 sang cach viét b theo 2 phan do 1dn cla s6
am duge biéu dién dudi dang nhi phan. Tiép theo, tat ca cac bit duge lay
ddo va cong thém '1". Thi du dudi day minh hoa cach biéu dién 16 bit
theo cach viét 14y bu theo 2 clia s6 thap phéan - 65.

+ 65 00000000 01000001
L&y bl (dao) 11111111 10111110
Thém 1 11111111 10111111

Nhu vay, - 6514 11111111 10111111 trong céch biéu dién ba theo
2, 16 bit. Bang 1.3 cho thay 1a: v8i 16 bit, pham vi cac gia tri ¢6 thé duge
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biéu dién theo cach 14y ba theo 2 bao gém cac gia tri tit -32.767 dén
32.768 (nghia la cd 65.536 gia tri).

Bdng 1.3: Cach viét 13y ba theo 2, 16 bit.

Thap phén Lay bl theo 2
-32.768 10000000 00000000
-32,767 10000000 00000001
-2 11111111 11111110
-1 11111111 13111111
0 00000000 00000000
1 00000000 00000001
2 00000000 00000010
32,766 01111111 11111110
32,767 11111131 11111111

1.7.2 SO THAP LUC PHAN VA BAT PHAN

Bdng 1.4: Chuyén dédi thap phan, nhi phéin, bat phan va thip luc phéan.

Thapphfin Nhiphdn = Batpbian Théplucphin

0 0000 0 0
1 0001 1 1
2 0010 2 2
3 0011 3 3
4 0100 4 4
b 0101 5 5
6 0110 6 6
7 0111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F
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Khong ¢6 kha ning biéu dién cac miu bit trong ngén ngil C khi si
dung khuén mau nhi phan. Cé mét gidi phap 1a phai biéu dién cac digit
nhi phén trong cAch biéu dién thap luc phan (hé co s§ 16) hodic bat phan
(hé co s6 8). Ky thuat nay ciing trg gitp dé giam s6 lugng cac ky hidu
duge sd dung d€ biéu dién gia tri nhi phan ¢ mot phén tu d6i véi hé
thap luc phan va moét phan ba d6i véi hé bat phan. Bang 1.4 chi ra quan
hé chuyén déi cd ban gita cac s8 theo cdc hé thap phan, nhi phén, bat
phén va thap luc phan.

Trong cudn sich nay, mét sé nhi phan duge chi dinh ré bing chit b
ding k€ tiép céc con s5, mot s8 bat phan bing chit o con mot s6 trong hé
thap luc phan bing chit h. D& biéu dién mét digit nhji phan nhu mot s&
hé thap luc phéan thi gia tri nhi phin duge phin thanh cac nhém bén bit
(bat ddu tit bit c6 gia tri nhd nhat). Mot gia tri tuong dudng hé so s§ 16
thay thé tiing nhém nhi phin. Ching han, dé biéu dién s6 nhi phan
01110101 11000000b cac bit duge chia ra thanh ting nhém bén digit dé
chuyén ddi theo cach sau day:

Nhi phin 0111 €101 1100 . QQOOQ
Thap lue phin 7 5 C 0

Nhu vay, 75C0h biéu difn s nhi phan 01110101 11000000b. D&
chuyén d6i tit hé thap phan sang hé thap luc phén, gia tri thap phéin
duge chia lién ti€p cho 16 va ghi lai cac s6 du. S8 du ddu tién chinh 1a
digit ¢6 gia tri nho nhit va s6 du cubi cing chinh 14 digit ¢6 gia tri 16n-
nhat, hay néi khéc di 1a cac s8 du duge viét 14n luot tit phai qua trai.
Chéang han, s& thap luc phan tudng dudng véi 58 phap phan 1103 c6 thé
tim ra nhu sau:

16 11083
68 rF <<<LSD ( chit 56 ¢6 nghia nhd nhat)
rd

0  r4 <<<MSD ( chit 58 c6 nghia nhat)

Nhu vay s8 thap phan 1103 tuong dudhg téi 044Fh.
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Dé chuyén d6i mot gia tri nhi phan sang bat phan cac bit dude chia
ra thanh cac nhém; mbi nhém ba digit, sau dé mdi nhém duge bidu dién
bang gia tri bat phan tuong dudng vdi né. Chéng han:

Nhi phéan 0 111 010 111 Qoo 000
Bat phan 0 7 2 7 0 0

Trong ngdn ngit C, cac hing sb tinh theo hé thap luec phan dude dat
trude bang s6 0 va ky tu ‘%, nghia la (0x), trong khi mdt s6 bat phan
dude dat trude chi béi s6 0. Duéi day 1a mot thi du vé cac khudn mau sé
khac nhau:

So Cd sd

0xf2c Thap luc phén
0432 Bat phan

321 Thap phan

Cac s6 tuong d6i 16n ho#ic qua nhd c6 thé duge bidu didn dudi dang
ham s6 mi cla e. Bang 1.5 dua mét vai thi du cho khudén mau nay.

Bdng 1.5: Sy chuyén d6i khuén mau s& mil.

88 (hoac hang s vat 1y) Khuén méu s6 mii
0,0000000001 1e-9

1234320 1,23432 e &
1060000000000 1 e 12

0,023 2,3 e-2
0,943230 59,4323 e-1
Dién tich ctia dién ti 1,602 e-19

Khé1 lugng cua dién ti 9,109 e-31
Héing s6 dién mbi clia 8,854 e-12

khong gian tu do
Téc dd Anh sang 2,998 e 8
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1.8 CAC HANG KY TU

Cac ky tu dudge cat giit bang cach st dung hodc 1la ma ASCII hosc la
ma EBCDIC. Tén ma ASCII ¢6 ngudn géc tif cac chit cai diu cua tén gol
American Standard Code for Information Interchange (Ma tiéu chudn
cia Hoa Ky dung cho viéc trao ddi théng tin) con ma truyén tin
EBCDIC 1a tit Extended Binary Coded Decimal Interchange Code (Ma
trao d6i thap phan md rong duge ma hoa nhi pbhan). Bang 1.6 dua ra
mét danh sach diy da cua cac ky tu ASCIIL

Bang 1.6: Bg ky tu ma ASCIL

[Hex Char| Hen Char] Hex Char] Hex Char| Hex Char| Hex Char] Hex Char) Hex Char
0 MNUL| 10 DLE| 20 sSP| 30 O ] 40 @} so P |6 ' |70 p
0l SOH| 11 DCI 2 ! k)] 1 41 A 5l Q 1] ' T q
o2 sTx| iz pc2f 22 <] 3 214 B 52 R 6 b} 72
o E™] 13 bl 13 #] 13 3|43 c| 3 S| 63 c| 7T s
o4 EOT| 14 DCal 24 . $| 34 4l 44 D| 54 T | 64 d| M
os EnQ| 15 Nak| 25 ®| 35 5|45 E| 55 U} 65 ] 75 u
06 ACK| 16 SYN| 26 & 36 6 46 F 56 v ] f 76 ¥
07 BEL| L7 ETB| 27 ‘ 37 7 47 G 57 W 67 g ko w
o8 Bs| 18 canl 23 (| 38 8 | 48 H]s8 X | 68 h| W x
i) HT 19 EM 29 ) 39 9 49 1 59 Y 69 i 79 ¥
O0A NL 1A SUB| 2A . A : 44 I SA Zz 6A j TA z
o8 Vr| 1B ESC| 22 +| 2 |4 K| 5B [ | e kx| 7B |
oc FF|IC |2 .13 «<«]4c LisC V|6 1]
o CR iD G8 2D - D = 4D M 5D 1 6D m 1D 1
OE 50 1E RS 1E 3E > 4E N 5E bl 6E n TE -
of SIttF usp2F | 3F 2| aF o} SF - | 6 o | 7F DEL

Cac ky tu ASCII tix 0 dén 32 tinh theo hé thap phan la cac ky tu
khéng duge in ra (non-printing) va dugde st dung dé tao khuén miu 161
ra hode dé didu khién phén cing. Chuong trinh 1.2 hién thi ky tu ASCII
khi nhap vao mot gia tri thap phan. Ham printf ()} duge su dung dé
hién thi ky tu ASCII va scanf () duge sit dung dé cho gia tri thap phan.
Céac ham nay sé& dude ban luan chi tiét hon trong chuong 2.

I Chuong trinh 1.2

/* progl_2.c _ */
/* Program to display an ASCII charracter */
/* for an entered decimal wvalue */
/* Chuong trinh d& hién thi mdét ky ty ASCIT x/

/* khi mdér gid tri thép phén dugc nhip vao */
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int main{void)
{
int wvalue;

printf {(“Enter a decimal value >>");
/* Nhdp vao mdt gid tri thép phén */
scanf (“%d”, &value);

printf (“Equivalent ASCII character is %c\n”,value):

returh (0);

Két qua chay thir 1.1 gidi thiéu mét thi du lam miu. Trong trudng
hgp nay gia tri thdp phan duge nhap vio 1a 65, din dén mot gia tri
tuong dudng dudi dang ma ASCII 14 'A".

& Chay thit 1.1

Enter a decimal value{(}-255)=>>65
Equivalent ASCII character is ‘A-
(Ky tu ASCII tuong duong la *A’)

Khi muén cat giit cac ky tu nhu ma ASCII ta lwu trit bing cac digit
nhj phan gin (associate) véi k¥ ty. Thi du, ma ASCII cho ky tu 'A’ 14 65
trong hé thap phén (0x41); nhu vay 6 nhé nhi phan dung cho k¢ tu nay
12 0100 0001. Mét xau cac ky tu “R1” dude cét giit nhu miu bit minh
hoa trén hinh 1.9; ky t+ NULL duge st dung d€ bao hiéu su két thic
mot xau.

01010010 31100101 | 01110011 00100000 00110001 | 00000000

‘R’ s 's' SPACE" “q NULL
(K&t thiic xau)

Hinh 1.9: O nhd ma ASCH ding cho xau “Res 1",

Mgt vai thi du vé ma ASCII duge gidi thiéu trong bang 1.7.



1, MG DAU 27

Bédng 1.7: Cac thi dy vé ky tu ASCIL

Thap phdn  Hex Nbi phén  Dac tinh

32 0x20 0010 0000 Dau tréng

65 0Ox41 0100 0001 ‘Al

66 0x42 0100 0010 ‘B

920 Ox5A 0101 1010 'z

97 0x61 0110 0001 'a'

122 0x7A 0111 1010 'z

7 0x07 00000111 Tiéng chudéng (BELL)
8 0x08 0000 1000  Xoa cit bén trai

Cap dau phay trén bao mét ky tu don, thi du *a ', trong khi cip dau
ngodc kép bao mdt xdu ky ty, thi du “C for Electronic Engineering”
(“Lap trinh C trong ky thuat dién t¥"). Mt s6 hing k¥ tu, khéng in ra,
duge dinh nghia bing mét ddu s8 ngude (\). Cac hiing ky tu nay duge
cho trong bang 1.8.

Bdng 1.8: Cae dinh nghia ky tu dugc s dung trong C.

Chifc nang Macro ASCIT Ky tu
Tiéng chudng BELL \a
Dong mdi NL \n
D4u tréng TAB - HT \t
Xoa trail (backspace) BS \b
Sang trang mdi FF - AE
D4u s6 nguge \ VA
Ngoéc kép “ N
D&u phdy trén ‘ \ !

1.9 KIEU DU LIEU

Céac bién trong mot chuong trinh 6 thé duge Iuu trit hodc dudi dang
cac s8 hoc dudi dang cac ky tu. Thi du, dién trd cia mdt doan day dong
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dudgc huu trit nhu mét con 88 (mdt gia tri thuc) con tén clia mét linh kién
(thi du "R1") dugc cit gitt nhu cac ky tu. Bang 1.9 gidi thigéu bon kiéu dit
lidu ¢o ban xac dinh khudn méu cta cac bién.

Bdng 1.9: Cac kiéu dit lidu cd ban.

Kiéu Cach st dung

char K¥tydon 'a", "1, vdn van.
int 86 nguyén c¢6 dau

float D4u phay dong don chinh xac

double Dau phay d6ng kép chinh xac

C6 ba loai md rong cd ban dung cho bén kiéu, dé la:

short
long

unsigned implementation

Bdng 1.10: Mot s& gidi han tiéu biéu cho cac kiéu dit lidu.

Kiéu B% nhé (byte) Pham vi
char 1- - 128 dén 127
unsigned char 1 0 dén 255
int 2 -32.768 dén 32.767
hoac hodac
4 -2.147.483.648 dén 2.147.483.647
unsigned int 2 0 dén 65535
hoic hoic
4 0 dén 4.294.967.295
short int 2 -32.768 dén 32.767
long int 4 -2.147.483.648 dén 2.147.483. 647
float 4 (dién hinh) £ 3.4x10738 d&n + 3.4x1038
double 8 (dién hinh)  + 1.7x10-311 dén + 1.7x10311

long double 10 (dién hinh) + 3,4x10-4932 dén + 1,1x104932
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S8 nguyén la mét gia tri bat ky khéng chita ddu phdy thap phén;
vung gia tri cua s6 nguyén phy thude vao sé byte duge st dung dé luu
trit s6 d6. Mt gia tri ddu phay dong 14 mét s& bat ky va c6 thé chiza mét
ddu phay thap phén; gia tri nay luén duge mé ta trong khudn miu coé
dau. Lai mét 14n nila, vitng gia tri phy thude vao s8 byte duge sit dung.

Binh thudng cic s6 nguyén chi€ém 2 hodc 4 byte trong bé nhé, tuy
thude vao viée thuc hién (implementation) chuong trinh dich. Cac s6
nay nim trong gidi han tir -32.768 dén 32.767 (d6i v6i int 2 byte) va tx
-2.147.483.648 dén 2.147.483.647 (d6i v6i int 4 byte), tuong Ung. Bang
1.10 dua cho m@t s& gidi han tiéu biéu ¢ho cac kidu di liéu.

1.10 KHAI BAO CAC BIEN

Mot chudng trinh st dung cac bién @& luu trit dit liéu. Trude khi
chudng trinh c¢é thé s dung mét bién thi tén bién va kiéu dit lidu cia
bi€n phai duge khai bao. Mot ddu phdy chia nhém cac bién 6 cung kidu
dit lidu. Ching han, néu nhu mét chuong trinh yéu cAu cac bién s8
nguyén num-steps va bit_mask, cac bién ddu phay dgng resisrorl
va resistor2, va hal bién ky tu charl va char2, thi phai khai bao
nhu sau:

int num_steps,bit _mask
float resistorl, resistor?;
char charl, char?Z;

Chuong trinh 1.2 1a mo6t chudng trinh ddn gian xac dinh dién trd
tudng duong cua hai dién trd 1000 Q va 500 Q d4u song song vl nhau.
Chudng trinh ¢6 chita ba khai bao ddu phay d6éng danh cho cac bién
resistorl, resistor? va ec_resistance.

El Chudng trinh 1.3
/* progl_3.c */
/* Chuong trinh xdc dinh dién trd tuong ducng cida */
/* hal dién trd 1000 Om va 500 Om mdEc song song */

#finclude <stdio.h>,

int malinf{void)

{
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float resistorl, resistor2,equ_resistance;

resistorl=1000.0;

resistor2=500.0; _
equ_resistance=1,01{1.01lresistorl+1.0/resistor2};
printf (“Equivalent resistance is %f\n”,equ_resistance} ;
return {(0);

Ciing c6 thé phai gan mot gia tri ban ddu cho mét bién & mot diém
trong chuong trinh, ma tai d6 né duge khai bio; cdng viée nay dude goi
1a su khdi tao bién hay thiét lap trang thai ban ddu cho bién. Chuong
trinh 1.4 cho ta mét thi du vdi ciac bién khai bdo 14 resistorl, va
resistor?2 duge khdi tao bang 1000, 0 va 500, 0, tudng dng.

B Chuong trinh 1.4
/* progl_4.c ' */
/* Chuong trinh xdac djnh dién trd tuong ducng */
/* cda hai dién trd 1000 va 500 Om mdc song song */
#include <stdio.h>

int main{void)
1

float resistorl-1000.0, resistor2=500.0,equ_resistance;

equ_resistance=1.0/{1.0/resistorl+1.0/resigstor):

printf{*Bquivalent resistance is %f \n”, _resistance) ;
recurni{Q);

1.11 CAC TOAN TU TRONG NGON NG C

Ngon ngit C c6 mét tap hgp rdt phong phi ctia céc toan t; nhung cé
thé chia thanh bén kiéu chinh:

3 86 hoc;

O Légic;

O X ly té6i bit;
O So sanh.
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1.11.1 TOAN TU sO HOC

Cac toan tt s§ hoc thue hién cac phép toAn trén cac gia tri s§. Cac
phép todn s6 ho¢ co ban 1a: edng (+), trix (-), nhan (*), chia () va chia
theo médun (%). Phép chia theo médun dua ra s6 du ciia mot phép chia

80 nguyén. Sau day la cd phap cd ban cta hai toan hang (operand) véi
mét toan ti s6 hoc.

todn hang todn td todn hang

Toan tit gan gia tri (-} duge st dung khi mét bién ‘chiém mot gia tri’
cua mét phép toan. Céc toan tl shorthand khac duge st dung véi no,
bao gém cdng biéng (+=), trit bing (-=), nhén bing (*=), chia bang (=) va
mé6dun bang (%=). Cac thi du sau diy minh hoa cho cach st dung cac
phép toan nay.

Lénh Tuong dudng

CX+=3.0; X=xX+3.0;
voltage/=sqgre(2); voltage=voltage/sgqre(2);
bit_mask *=2; bit_mask=bit_mask*2;
screen_val%=22+1; screen_val=screen_val%22+1;

Trong nhiéu ung dung ta lai cdn phai thém hodc bét di mot lugng
bing 1. Nhdm muc dich nay ngén ngit C da c6 hai toan tit dac biét; ++
dé ting va -- dé gidm di mét lugng.

Lénh Tuong dudng
no_values--; - no_values=no_values-1;
1--; i=i-1;

screen_ptr++; screen_ptr=screen_ptr+l;

Cac toan tl nay cé thé hose dit trude hode dat sau bién. Néu nhu
dit trude bién, thi viée tAng/ giam trudc mét hugng, trong khi diat sau
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bién thi ting/ gidm sau mot lugng. Cac thi du sau day minh hoa cho

cach st dung cta cac toan td nay.

Khi doan ma dung lam thi du sau diy dudc chap hanh thi cac gia
tri cia i, j, kX, y va z sé tuong Ung 1a 10, 12, 13, 10 va 10. Lénh z=--i
sé giam i va gan gia tri nay vao z (tang trude), trong khi y=i++ sé gan
gia tri cua 1 vao y va sau dé cac giam 1 (giam sau).

i = 10; j=11; k=12:

y=i++; /* gdn 1 vac y sau add tadng 1 x/
z=--1i; /* gidm 1 sau dé gan vadoc z */

J++; /% tang 3 */

++K; /* tdng k*/

Bang 1.11 tém tét cac toan ti s& hoc.

Bdng 1.11: Cac toan t s6 hoc.

Toan ta Phép toan Thi du
- Phép trit hodc dau trit  5-4—1
+ Phép cong 4+2 56
* Phép nhan 4*3—-12
/ Phép chia 4/2-52
) Liy médun 13%35>1
b= Céng bang % += 2 la tudng duong vii x=x+2
-= Trit béng x-=2 tuong dudng véi x=x-2
/= Chia bang =y tudng duong vé x=x/y
* o Nhan bing x *= 32 tudng dudng véi x=x*32
= Gan gia tri x=1
++ T#ang (increment) Count++ tuong duong vdi

-- Giam (decrement)

Count=Count+1
Sec-- tuong duong vt Sec=Sec-1

1.11.2 TOAN TU SO SANH

Cac toan tlt so sanh hay con goi 1a toan ti quan hé (relationship)
xac dinh liéu két qua cia mot phép so sanh 14 ding (TRUE) hay sai

(FALSE). Cac toan tU nay la:
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16n hon (),

16n hon ho#c bang vdi (>=),
nho han (<),

nho hon hoac bang vdi (<=),
bing vdi (= =) va

khong bang véi (| =).

Qoaaodqg

Bang 1.12 liét ké cac toan ti so sanh.

Bdng 1.12; Cac toan t so sanh.

Toan tu  Chic nang Thi du Piéu kién ding
> 16n hon (b > a) khi b 1én hdn a
>= 16n hon hodc Béng (a>=4) khialén h.dn ho#c béng 4
< nho hon {c<fh khi ¢ nho hon f
<= nhd hon hoficbdng (x<=4) khi x nhd hon hodic bing 4
== bang {(x==2) khix bang 2
I = khéng bing véi (y!=x) khiykhéng bing x

1.11.3 TOAN TU LOGIC (PUNG hoic SAI

Phép toan légic 12 mét phép toan trong d6 mét quyét dinh duge lua
chon cén tuy thude toan da duge thyc hién 134 TRUE (dung) hay FALSE
(sai). Néu cdn, mdt vai phép toan so sanh cé thé lap thanh nhém ciing
nhau dé c6 duge tinh nang cin thiét.

Bdng 1.13: Cac toan ti lagic.

Toan t Ham Thi du biéu kién diing
&& AND ({x==1) && {y<2)) khixbang1 vaynhdhon 2
[ OR {({1=b} 11 (> 0} khi a khae b hodic a 16n hon 0

! NOT (i (a>0)) khi a khéng 16n hon O
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Ngén ngit C gia thiét ring mét gia tri s6 bang 0 1a SAI (FALSE) con
cAc gia tri bat ky khac 1a PUNG (TRUE). Bang 1.13 liét ké cac toan tu
l6gic.

Phép toan logic AND (VA) chi d4n d&n két qua TRUE khi t4t c3 cac
toan hang déu 1a TRUE. Bang 1.14 din ra k&t qua toan ti VA (&&) déi
vél phép toan Operandl && Operand?.

Bdng 1.14: Bang gia tri chan 1y légic AND.

Toan hangl  Toan hang2 Toan hang3

FALSE FALSE FALSE
FALSE TRUE FALSE
* TRUE FALSE FALSE
-TRUE _ TRUE TRUE

Phép toan logic HOAC (OR) din dén k&t qua TRUE néu bt ky mot
toAn hang 12 TRUE. Bang 1.15 dan ra két qua l6gic cta toan ti OR (] |)
d61 véi lénh operandl | | operand2.

Bdng 1.15: Bang gia tri chan 1y légic OR.

Toan hangl Toan hang2 Toan hang3
FALSE FALSE FALSE
FALSE TRUE TRUE

TRUE FALSE TRUE

TRUE TRUE TRUE

Bang 1.16 dua ra két qua légic cta toan tit NOT (!) ddi vdi lénh
loperand.

Bdng 1.16: Bang gia tri chan ly légic NOT.

Toan hang Két qua

FALSE TRUE
TRUE FALSE
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Chéng han, néu a c6 gia tri bing 1 va b ciing bing 1 thi céc 1énh so
sanh sau day sé duge ap dung:

Lénh Két qua
(a==1) && (b==1) TRUE
fa>l) && (b==1) FALSE
(a==10) || (b==1) TEUE
'{a==12) TRUE

1.11.4 TOAN TU XU LY TOI BIT

Cac toan tlt xit 1y tdi bit (bitwise) tuong ty véi cac toan tl logic
nhung khéng duge nhém 1an chiing véi nhau béi vi phép toan ctia ching
khae nhau. Cac toan tl xit 1y t6i bit tac dong truc ti€p 1én cac bit riéng
1é cua mét (hodc céc) toan hang, trong khi cac toan tit 1ogic xac dinh lidu
mét diéu kién 1a DUNG hay SAL

IL{olrjofr|1|ojof1|o]1|1]|Oof1]|111

S8 nguyén khéng dau 16 bit

Lio|trjorr 1 fojojr|ofr|rfolr1!l1]1

86 nguyén c6 dau 16 bit

olfjriojofr|ejosriojofl|ofriolojolofl|olo|tioto|t|oo |1{o]lt]o

D&u phay dong 32 bit

Hinh 1.10: Cac khudn miu thi du déi véi cac kiu dif liéu khae nhaa.
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Céac gia tri s8 duge cft giit nhu miu bit trong mét khusn miu b
nguyén khong ddu khac, 86 nguyén cé dau (14y bu theo 2) hoic cach viét
(ky hidu) ddu phiy déng (mdt s mi va phin dinh tri). Thong thudng
cc k¥ tu dudce cit giit nhu cac ky ty ma ASCIL Hinh 1.10 mé t3 thi du
cla cac khudn méu khac nhau.

Cac phép toan xu 1y tdi bit co ban la: VA (&), HOAC (1), 14y b theo
1, ho#c phép xu 1y dao tdi bit (-), XOR(?), phép dich trai (<<) va phép

dich phai (>>). Bang 1.17 dua cac k&t qua cta phép toan xi 1y téi bit VA
trén hai bit: bitl vabic2. -

Bdng 1.17: Bang gia tri chin ly cia phép toan xit ly t6i bit AND.

Bit1l Bit?2 K&t qud

[ < =

0
0
0
1

=N =

Bang 1.18 chi ra bang gia tri chan 1y dung cho phép toan xit 1y téi
bit OR trén hai bit: bit1l va bit2.

Bdng 1.18: Bang gia tri chén 1y ctia phép toAn xii 1y téi bit OR.

Bitl Bit2 K&t qud
0 0 0
0 1 1
1 q, 1
1 1 1

Bang 1.19 dua bang gia tri chan 1y d6i véi 1y phép toan xit 1y téi bit
EX-OR trén haibit: bit1 va bic2.
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Bdng 1.19: Bang gié tri chan Iy ciia phép todn hosc-logi trit (EX-OR).

Bitl Bit2 K&t qud

0 0
1
0
1

=

Bang 1.20 gidi thiéu mdt bang chén 1y diung cho toan tl xit 1y ti bit
NOT trén mét bit don.

Bdng 1.20: Bang gia tri chén 1y cha phép toan xv 1y tdi bit NOT.

Bit K&t . qud
0 1
1 0

Cac toan tit xt 1y téi bit tdc dong 1én tiing bit riéng Ié ciia céc toan
hang, nhu duge chi ra trén hinh 1.11.

11 ]|o|o |10t |o |Toénhang1

; (Operand-1)
. Toantir Ope
xtr ly toi bit i "
o|l111]l1]o|o|1]|o |Toénhang2
. t {Operand 2)
Két quéa

Hinh 1.11: Phép toan xi 1y téi bit trén hai toan hang.

Chéng han, néu nhu hai s& nguyén thap phan 58 va 41 (khi gia
thiét ring cac gia tri nhi phan khong ddu tam bit) dude thao tac khi sit
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dung cac toan ti xi 1y téi bit: VA, HOAC va EX-OR, thi két qua sau day
sé duge ap dung.

VA HOAC EX-OR
H8 00111010 00111010 0111010
41 00101001 00101001 00101001
I{thué 10101000 00111011 00010011

Cac két qua clia cac phép toan xit 1y téi bit nay nhu sau:

58 & 41 = 490 (thi 4y 00101000}
58 | 41 = 589 (thi dy 00111011}
58 ~ 41 - 19 {thi dy 00010011)

Toan tit 14y bu theo 1 tac déng 1én mot toan hang don. Ching han,
néu nhu mdt toan hang 6 gia tri bang 17 (00010001) thi phin bu theo 1
cua gia tri nay, trong hé nhi phéan, sé 1la 11101110,

Dé thye hign phép dich chuyén bit SHIFT, cac toan ti << va >> da
st dung. Cac toan tlt nay dich chuyén cac bit trong toan hang di mét sé
bude cho trude duge dinh nghia bing mét gia tri cho & bén phai ca phép
toan. Toan tit dich sang trai (<<) chuyén chb cac bit ctia toan hang sang
trai va cac s6 0 s& 14p day két qua 6 bén phai. Toan ti dich sang phai
{>>) chuyén chd cac bit clia toan hang sang phai va cac s& 0 sé lap day
két qua & bén trai néu sd nguyén 1a duong; con néu khong phai 1a dudng
thi cac s6 1 sé 1ap ddy két qua. Khuén méu chuén la:

operand >» no_of_bit _shift_positions
opaerand << no_of_bit_shift_positions
{(toén hang >> s& vi tri dich chuyén bit

todn hang << 88 vi tri dich chuyé&n bit)

Chéng han, néu nhu y = 59 (00111011), thi y >> (00000111) con vdi
y<<2 dén 236 thi 1a (11101100),

Bang 1.21 dua két qua tém luge ctia cac toan tit xi 1y téi bit ¢ ban.
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Bang 1.21: Cae toan tit xit I téi bit.

Thidu Ham " Toan tit

& VA ' ¢ =A&B
| HOAC t =2 1Y
" HOACLOAITRU h =5 " f
~ 14y bu theo 1 X = -y

>> dich phai x =y > 1
<< dich trai X =y << 2

Céc thi du sau st dung dang viét ngin gon cua cac toan tu xi 1y téi
bit:

1<<=2 tucng duong véi dich cdc bit cua i di 2 vi tri
1=i<<?2 vé bén trdi.

time |= 32 tuong duong véi OR cdc bit cia time vdi 32 hé
time = time | 32 thdp phén

bitval A= 22 tudng duong véi bitval duge ldy EX-OR vdi 22

bitval A= bitval*22

1.12 QUYEN UU TIEN
C6 mét s8 quy tic dude ap dung cho cac toan ti, dé la:

O Hai toan tu, khéng ké phép gan gia tri, sé khong bao gi duge
dit ké nhau. Ching han x*% 3 1a khong hop 1¢;

O Viéc chia nhom duge thyc hién béing cac déu ngosc; bt cit cai
gi bén trong d4u ngo#c déu sé duge danh gia trude. Cac dau
ngodc 1dng vao nhau ciing ¢6 thé duge st dung dé diat cac quyén
uu tién; ‘

O Cac toan tit ciing ¢6 mite uu tién khac nhau. Cac toan t vii
mitc uu tién cao hon duge danh gia trudc; néu hai toan ti cé
cung mic uu tién, thi toan ti 6 bén trai duge danh gia trudc.
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Cac mic vu tién cho cée toan t nhu sau:

QUYEN UU TIEN CAO NHAT

Ofl hang ddu (primary)
P -+ - - mdt toan hang (unary)
* [ % nhin (multiply)
+ - cong (additive)
<< >> dich chuyén (shift)
<> <= >= so sanh (relation)
= != bang (equality)
& .
A xu 1y té1 bit :
|
& & Iégic
| |
= = = gan gia tri

QUYEN UU TIEN THAP NHAT

Toan tit gan gia tri c6 miic wu tidn thap nhat. Thi du sau day chi ra
cho thay cac toan ti dude wu tién nhu thé nao trong mét 1énh (=>chira
cac bude khi xac dinh ké&t qua):

23 + 5% 3 /2 << 1 ==
23 + 2 /2 << 1} ==
23 + 1 << 1 =>
23 .+ 2 == 25

1.13 CHUYEN B6) KIfu DU LIEU

Khi cac kiéu dit liéu khae nhau hn hgp trong mét phép toan véi hai
toan hang, quy tic sau day xic dinh kidu dit lidu cia két qua:

1. Kiéu ky tu bat ky (ching han nhu char, unsigned char,
signed char va short int) bién d6i sang s§ nguyén
{int} .
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el

. Cach khac, néu mét trong hai toan hang 1a long double, thi
toan hang kia s& bién d6i sang long double.

3. Cach khac, néu mét trong hai toan hang 1a double, thi toan
hang kia s& bién ddi sang double.

e

Cach khac, néu mét trong hai toan hang la float, thi toan hang
kia s& bién d8i sang float.

5. Cach khac, néu mdt trong hai toan hang la unsignet long, thi
toan hang kia sé bién déi sang unsignet long.

o

. Cach khéc, néu mét trong hai todn hang 1a long int, th1 toan
hang kia s& bién ddi sang long int.

=

Céach khac, néu nhu ho#ic toan hang 1a unsigned int (s6
nguyén khéng ddu) thi toan hang kia bién ddi thanh unsigned
int.

8. Cach khac, ca hai toan hang déu 1a kiéu int.

Mot kiéu dit liéu ctia bién co thé bi thay d6i mét cach tam thai khi
st dung m{t ky thuit ¢6 tén la: casting (duc) hofic coercion (sy bét
bude). Tit bs nghia cast duge dit trude toan hang va kiéu dit liu duge
dinh nghia trong didu ngofic. Chc tit b8 nghia tiéu biu 1a (float),
(int}, (char) va {double). Trong chuong trinh 1.5, hai s6 nguyén b
va ¢ dude chia cho nhau va két qua duge gan vao a. B&i vi b va ¢ déu la
s6 nguyén, nén quy tac 8 sé dugc ap dung. Nhu vay, két qua s& la 1, boi
vi mét phép chia s8 nguyén duge thue hién.

E Chuong trinh 1.5
/* progl_S5.c
#include <stdio.h>
{

float a;

int b, c;
h=6; c=11;
a =c< / b;

printf{*a = %$f~,a};
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returni(d);

}

Chuong trinh 1.6 thyc hién mét phép chia ddu phdy déng bién ¢ da
dude tinh lai (recast) hoéc ép budc (coerced) thanh mét float. Nhu
vay quy tic 4 duge ap dung.

E Chudng trinh 1.6
/* progl_6.c */
tinclude <«<stdio.h>

int main(void)
{
floata;

int b, c;

b=6; c=11;
a = (float)c 1b;
printf({~a = %f*,a);
return{0};

}

1.14 TU KHOA

ANSI-C c6 khéng nhiéu tit khéa dude dy trit (chi c¢é 32); cac tit nay
khong thé duge st dung lam céc k¢ hiéu nhan dang (identifier) chuong
trinh va phai viét bang chil thudng. Cac chudng trinh 1én c6 thé duge
xdy dyng tit cac khéi xidy dung theo cach don gian nay. Duédi day la
danh sach cac tu khoa.

auto do for returrn switch
break double goto short typedef
case else if signed union
char enurmn int sizeof unsigned
const extem long static -voild
continue £loat register struct volatile

default while
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Cac ham la cac doan (section) mi thyc hién mdt tac dong da duge
chi r6. Cac ham nay nhan dude mét vai ddu vao va tao ra diu ra theo
cach “doc chinh ta” bdi cach hoat ddng chia chiing. Chiing ¢é thé 1a cac
ham chufin, duge chén vao trong cac thu vién hofic dugde ngudi lp trinh
viét ra. ANSI-C dinh nghia mgt s6 ham chuin ma cung cap cic diu vao/
ra ¢d ban t6i/ ti ban phim va man hinh, cic ham toan hoc, quan ly
(handling) ky ty v. v... Ching lap thanh nhém véi nhau trong thu vién
cac tép tin va khdng c6 sin (intrinsic) trong ngdn ngit. Cac thu vién nay
lién két vao trong modt chuong trinh d€ tao ra mdt chuong trinh chap
hanh (excutable).

1.15 MOT SO THUAT NGU

Sau ddy sé giai nghia mdt vai thuat ngit st dung trong chudng nay
va cac chuong sau. -

Argument

Array

Block

Comment

Compiler

Compound
statement

D6t s6. Dai s6 1a cac gia tri hign thdi chuyén giao cho mét
ham. Cac dau phiy duge st dung dé ngan cach cac déi
$6’ trong mdt 131 goi ham (tén_ham (argl, arg?2,...,
argn)).

Mang. Mot mang duge st dung dé cat git mét tap hop
cac bién ¢6 cing mét kiéu dit liéu dudi mot tén chung.
Khéi, xem thém 1énh hén hop.

L& cha gidi. L3l cha giai 1a cac doan van ban duge bd
sung vac mdt chudng trinh @€ gitp cho viée gidi thich
hoat dong caa chuong trinh. Trinh dich bd qua tat ca cac
16i chi giai.

Chuong trinh dich. Mot trinh dich bién d8i mo6t chuong
trinh C sang mét dang khac, ma may tinh c6é thé hiéu
duge (thi du ma may).

Lénh hén hop. Mt 1énh hén hdp 1a mét s8 cac 1énh duge
gui kém theo bdi dau ngodic nhon ({}).

K Trong tiéng Viét nhiéu tai ligu van goi chung 1a tham s6, giéng nhu parameter. (ND)
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Constant

Declaration

Function
prototype

Definitions

Expression
statement

Expression

Function

Identifier

Initialization

Iteration

Kevword

Linker
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Héng. Hing biéu dién mot s8 hosic mét ky tu ¢§ dinh, vi
vay cdn chia ra: hding s6 va hing ky tu.

Su khai bdo. Khai bao 1a dinh nghia kiéu va tén clia mét
bién.

Ham dgt lam mdu. Mt ham dat }Jam méu xac dinh cd

phap cta mdét ham lién quan véi né phai duge st dung
nhu thé nao. '

Dinh nghia. Mét dinh nghia gidi thiéu mét ho#c nhiéu
tén ky hiéu nhan dang (identifier) vao trong mét chudng
trinh.

Lénh bidu thite. Mt bidu thiic duge k& tiép bing mét ddu
ch&m phédy dude m6 ta nhu cac mét 1énh bidu thite.

Bidu thize. Mt biéu thic la mot day cic toan tid, cc toan
hang va cac ddu ngit cAu (punctuator), chi rd qué trinh
tinh toin.

Ham. M6t ham thuc hién nhiém vu dd duge dinh nghia.
Ham c¢6 mét giao dién xéc dinh trong d6 cac déi so
chuyén giao vao cac bién, duge goi la tham sd.

Ky hiéu nhdn dgng. Cac k¥ hiéu nhan dang la tén dat
cho cac thit nhu ham, bién, v. v...

Su khdi tgo, su thiét lap trang thdi ban ddu, duge dung
dé chi sy thiét 1ap trang thai ban ddu hodc dat gia tri
ban ddu cho mét bién, mot mang, v. v...

Su lgp. Cac lénh 13p cho phép tao thanh vong cua mot
tap hgp cac lénh (while(), do...while{) va for (}).

Tiz khéa. Tit khod 1a céc tit dude dy trit cho cac muc dich
riéng (special).

- B¢ lién két. Mot bj lien két bé sung thém thong tin vao

mét chuong trinh dé lam cho né trd thanh mét chudng
trinh chip hanh.
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Macro
Operand

Operator

Parameter

Pointer

Punctuators

Selection

Statement
Structure

Variable
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Macro. Mot macro thay thé mét ky hiéu nhan dang thé
cho mét diy cac thé.

Todn hang, épéran. Céc toan hang duge tac dong 1én bai
cac toan td.

Todn ti. Cac toan td thue hién mét tac déng xac dinh
ching han nhu cac phép toan: s8 hoc, xit 1y téi bit, 16gic
va so sanh.

Tham s6, thong s6. Cac tham s8 1a cac bi€n duge dinh
nghia trong mot ddu muc ham dé giit (hold) cac gia tri da
duge chuyén giao

Con tré. Mot con trd cat giit mot dia chi b nhd.

Ddu ngat cau. D&u ngét cau con dude goi 1a cac dau ngan
cach, bao gdm: dau ngodic don (( )), d&u ngoac vusng ( 1),
déu ngogc nhon ({ }), ddu hai ch&m (:), dau phay () va
dau chdm phay (; ). Dau ngodc don c6 thé nhém lai cac
biéu thite, chi thi su goi him va ngin cach cac bidu thic
¢6 diéu kién. Cic d&u ngosic vudng xéc dinh cac xau. Dau
ngoic nhon chi ra ché bit ddu va két thdc cla mdt s8 cac
lénh dugc chia thanh nhém nhu mét 1énh hdn hgp. Dau
hai chdm chi bao 1énh d& duge gén nhan céon moét dau
phiy ngan cach cac sy khai bao bién.

Sy lua chon, chon loc. Lénh Wga chon thyc hién viéc chon
lya tit cic ti€n trinh ludn phién nhau cha cac téc'df_ing
bing cach kiém tra cac gi4 tri nao d6 (if()...elce va
ré nhanh switch ().

Lénh. Cac 1énh ding dé diéu khién tién trinh ctia mét
chuong trinh.

Céu triic. Mot cfu tric 12 tap hop cha cac thanh vién
(ho#c cac phan tlt) duge ngudi ding dinh nghia.

Bién. Cac bién cat giit cac gia tri va cac k¥ ty ma chuong
trinh st dung '
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1.16 THUC HANH

Q1.1 Chd bat ddu va két thic cia mdt chuong trinh C dude dinh nghia
nhu thé nao ?

Q1.2 B xtt 1y dich chi dAn hudng include sau ddy nhu thé nao ?

#include <stdic.h>
#incliude “main.h”

Q1.3 Xac dinh ma ASCII bat phén, thap phén va thap luc phén cho cac
phim sau day:

O Esc (Thoat)

O DEL (X6a)

a ~ (d&u nga)

o {duong gach chén)
O NULL (Ky tu tring)

Q1.4 Ngbén ngit C st dung cac ky tu dac biét nao cho cac trudng hgp sau
day:
O mét dong mdi
O mdt dau trong tab

O mot dau phay trén (), con goi 1a d4u chan ngdng.
O dau ngoac kép (M)

Q1.5 Chuong trinh 1.7 cho phép tra 13i trong cdu hdi nay da duge kiém
tra bing cach thay thé gia tri 0x12 bing gia tri ¢dn 6.

& Chuong trinh 1.7
/* progl_7.c */
#include <stdio.h>
int main {(void)
{
int x=0x12; .
printf{*Decimal %d, Hex 3%x, Octal %o \n",x,X,x};
return {0};

}
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Dién vao cac chd tréng trong bang sau bing cach cho cac gia tri
thap phén, thap lue phan, bat phan tudng duong

Thap phdn  Thap luc phan Bat phan

15
201
14,655
0x12
0xAal
Ox1f0
013
027
0206

Q1.6 Chuong trinh 1.8 hoéic 1.9 c6 thé duge st dung dé kiém tra cac két
qua trong ciu hdi nay. Hay thay thé cac phép toan duge viét bing
kiéu chit in ddm béng cac 1énh cin cé:

B Chudng trinh 1.8

/* progl_8.c */
#include <stdio.h»
int main{veid)
{
printf{” The answer is %d “,5*3):
returni{0);
}

= Chuong trinh 1.9
/* progl_9.c */

#include <stdio.h>
int main(void)
{
®x=13;
y=8;
printf (“The answer is %d”,x%y);
return (0} ;
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(a) Xac dinh cac két qua cta cac phép toan sau day:
1) 21 %4 %2 % 3 + 2
2) 25 + 5% 2 * 4 -1
D3I 3T F2
4) (7 + 4y % 4 * 2
5) 25 % 3
(b) Gia st réng x = 14 va y = 8, hdy xac dinh két qua ctia cac
phép toan sau day:
1) x %y + 2
2) x++
3 --x
4) x & v
5 xly
6) 4*(x + y * 2)
T x << 3
8 v »>> 1 _
(c) Xac dinh cac két qua ctia cac phép toan sau day:
1)  0x32' + 011
2) 0x31 & 044
3)  0x4B | 013
4) 011 * 0x31
5 -32
6) 0XAA - 055
T O0XFF + 0x10
8) ! {OXCF)
9 ~(1032)
Q1.7 Gia st rang x=1 va y=2, hay xac dinh xem liéu cac phép toan sau
day dan dén két qua la ding (TRUE) hay sai (FALSE). Cau tra loi

c6 thé duge kiém tra bing cach sit dung bang miu cla chudng
trinh 1.10.
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(a) ((x==1) && (y!=2))

® ({x=1) || (y==2))

(© (! (x==2))

() (! ((x==1) && (y==2)))
{e) ((x>0) && (y<2))

® (X<=1}

(8 ((Y>1) Il (x==1})

E Chuong trinh 1.10
/¥ progl_10.c
#include <stdio.h>
int main{void)

{

int x=1,y=2;

if (x==1) puts (“TRUE”} ;
else puts (“FALSE") ;

recurn{0d};

}

49
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Chuong 2
NHAP VAO VA XUAT RA

Modi chuong trinh ¢6 mét vai dang xuft ra va théng thudng mot ddu
vao. Theo cach nhin tdng thé thi cac thiét bi nhu ban phim, mot tép tin,
cac cfng vao ra nhu cng néi tiép hoic cdng song song, chudt, v. v..., déu
c6 thé cung c4p dit liéu nhap vao chuong trinh. D& liéu xuét ra cé thé
duge gui téi nhitng thiét bi nhu man hinh, may in, dia cidng... Hinh 2.1
minh hoa mét vai thiét bi nhap vao va xuit ra thudng gip.

Méy in kim

L;' SRR L

{thiﬂﬂ%ﬁﬂ%'

Hinh 2.1: Cac thiét bi vao/ ra.
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Dang chid ¥ 14 céc ky su dién ti ciing trao d6i théng tin véi cac bd
bién d6i A/ D ho#c D/ A, céc dist phat quang (LED), ciing nhu vi cac bd
diéu khién Ethenet, cac bé lap trinh cho vi mach v. v...

Théng thudng thi ban phim mot thiét bi vao 12 mic dinh d&i véi
chuong trinh con man hinh 1a thiét bi diu ra mic dinh. Viée dinh hudng
lai d61 vd1 dau vao hodc dAu ra 14 hoan toan c6 thé. Ching han, mot tép
vin ban c6 thé tac dong gidng nhu mdt ddu vao clia mot chucng trinh va
may in nhu mét ddu ra. Hinh 2.2 mé ta mdt chu trinh nhap vao/ xuat
ra, trong d6 ngudi si dung nhiap di liéu vae qua ban phim; chuong
trinh s& xu 1y cac dit liéu v xuit cac két qua ra man hinh. Ngudi si
dung lic @6 c6 thé nhap dit liéu méi va nhu vay chu trinh lai tiép tue.

- L&i vao chufn

L&i ra chuin

Hinh 2.2: Chu trinh nhap vao/ xudt ra theo chuong trinh.

Véi ngon ngit C cac chiic ning vao/ ra chuéin 14 khong ¢6 sdn & bén
trong (intrinsic), ma dudc luu trii trong cac thu vién duge lién két trong
chuong trinh. Chi din huéng #Include bao gém céc tép ddu muc gin
lién véi chung. Cac ham vao/ ra sit dung tép ddu muc stdio.k, tép nay
thuong duge xép trong thu muc mic dinh include. D& cho phép tat ci
cac phdn ma ngudn truy nhap téi cac ham da dinh nghia trong tép ddu
muc chi ddn huéng danh cho bé xi 1y da duge sdp x€p & gdn dinh cda
tép ma trong dé né duge st dung. Chuong trinh dich luc d6 sé kich hoat
chuc nang kiém tra 18i méi khi c6 ham vao/ ra chudn duge sit dung.
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Chuong trinh 2.1 gidi thiéu cho thdy mét chuong trinh chita tép stdio.h
nhu thé nao.

& Chuong trinh 2.1
/* prog2_l.c */
#include <stdio.h>
int main(void)
{ .
printf ("Nap vao mét gid tri cla dién trd~};
return{0);

)

2.1 CAC LENH CHUAN (printf (), put () va putchar ())
DUNG DE XUAT RA

C6 ba ham xuit ra co ban, d6 la:

printf (“format", argl, arg2... argn) . xuit ra mot xAu van ban da
dinh dang t8i 161 ra dudi dang d3 dudc xac dinh
bdi “format’- khudon mau khi st dung nhiing
tham s6 argl...argn '

puts { " xéu <) xudt ra mdt xdu vin ban téi 16i ra chudn va gin
né vdi mt dong mdi.

put char(ch) xult ra mét k¥ tu don (ch) téi 161 ra chudn.

Ham printf() gii mét xdu da dinh dang t6i ddu ra chuin (man
hinh). X4u nay c6 thé hién thi cac bién da duge dinh dang va nhing ky
ty diéu khién dic biét, nhu nhiing déng méi (*\n’), X04 ngude -
backspace (‘\b‘) va dfiu tréng tab (*\t’); cac k¥ tu nay duge liét ké
trong bang 2.1.

Ham put () viét mdt xau van ban vao ddu ra chudn va cac bién
khéng duge dinh dang c6 thé duge sit dung. O chd két thic van ban mét
dong méi duge ty déng ndl vao.

Chudng trinh 2.2 st dung ham put () d& xult ra van ban Enter a
value of resistance (nhfip vio mét gia tri dién trd). Mot dong méi
dugc tu dong tao ra khi k&t thice van ban nay.
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g

Bdng 2.1: Céc ky tyf diéu khién dac biét (ho&e chudi thoat),

Ky tu . Chiic néing

\" Déau nhay kép

% Dau nhay don

W D&u s6 ngudc

\nnn Ky tu ASCII trong ma bat phan, thi du.
\ 041 cho ™

\0Oxnn Ky tu ASCII trong mé thap luc phan, thi du:
\0x41 cho ‘A’

\a Tin hiéu 4m thanh (tiéng chudng)

\b Xo4 bén trai

\f Nap gidy

\n Doéng méi (nap déng)

\r Vé d4u dong (Carriage Return)

\t D4&u trong tab

Chuong trinh 2.2

/* prog2_2.c */
#include <stdio.h>

int main{void)

{

printf {(“Enter avalue of resistance”)};
return 0);

}

Chuong trinh 2.3

/* prog2_3.c */
#include <sgtdio.h=>

int main{void)

{

printf (*Enter awvalue of resistance \n");

return {Q);

53
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Chuong trinh 2.3 1a thi du cho thdy lénh printf() da duge sd
dung nhu thé nao véi moét ky ty dong mdi. Lénh nay sé viét “nhap vao
mdt gia tri dién trd” (Enter a value of resistance) 1én man
hinh. Sau d6 mét dong méi duge chiém chd nho ky tu '\n’'. Cac ky ty
diéu khién dic biét sit dung mét ddu sd nguge dé bao cho chuong trinh
thoat ra khoi cach ma théng thudng duge dich. Vi Iy do nay, t8 'hgp dau
s6 nguge va mot ky tu dac bit duge goi 14 mot chudi thoat (Escape).

Cac tham s6 chuyén giao vio trong printf () dude goi la cac déi s&
(argument) hoic tham s&; céc tham s nay duge phan ra bdi nhitng dau
phay. Chuong trinh 2.3 ¢6 1énh printf () véi chi mdt déi s6, thi du mét
xdu van ban. Xau nay dugde so sanh véi xau théng bao va luén luén la
tham s8 ddu tién cta printf (). N6 ¢6 thé bao gdm cac ky tu dleu khién
dac biét va/ hodc ky tu diéu khién chuyén déi tham sb.

2.1.1 CAC KY TU BPIEU KHIEN DAC BIET

Con tr6 trd vé ddu dong (' \r*') dude sit dung dé dua v&t nhay trén
man hinh trd vé ddu dong man hinh (trén nhiéu man hinh d6 1a chd tan
cung bén trai cia man hinh). K¢ ty didu khién nap gidy - form feed
("\£') ding @& nap dong cho cac may in va diu tréng tab (/\t') diy vi
tri ky tu hién tai vé phia truéc mot khoang tréng tab.

Mot vai ky ty ASCII 1a khéng duge in (non-printing) hodc khéng c6
nhing ky tu diéu khién dac biét gan cho ching. Tuy chon \nnn cho
phép truy nhap i cac k¥ ty nay. Chéng han, *\177'(00 111 111) dinh
nghia ky tit DEL, ' 007 ' (00 000 111) dinh nghia tiéng chudng (Bell) va
*30331(00 011 011) 14 ESC. Chudng trinh 2.4 ¢6 mdt vai ky tu diéu
khién dic biét (chédng han mét dong méi va mét dau trong tab) va cac s6
bat phan tudng duong (chudng Bell va "5, 'E', 'L*, 'L', 'O").

= Chudng trinh 2.4
/* progZ_4.c */
#inciude <stdio. hs=
int main{veoid)

I
L
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printf (*\007"); /* &m cha ti&ng chudng */
printf(#\ HELLO TO YOU \n*);
printf(~#3\110%105%114%114\117,041"); /* print HELLO ! */
retufn(O); '

}

K&t qua chay thit 2.1 13 mét thi du duge dua ra dudi day lam mau.
Khi chuong trinh lam viée ky tu Bell tao ra mot tiéng chuéng 6 loa (néu
nhu hé théng cé). Ky ty nay khdng in ra duge va khong hién thi trén
man hinh. D4u tréng tab duge chén trude tit “Chao ban” va mét dong
mdi xudt hién trude ti “Xin chao !”. Tiéng chuéng duge tao ra boi:
\C41 (00 100 001).

= Chay thix 2.1
RELLO TO YOU
HELLGC !

Bang 2.2 liét ké cac ky tu ASCII xuit ra va m& bat phan tuong
duong ‘nnn cua ching.

Bdng 2.2: Ma nhij phén va bat phén cua cace ky ty ASCIL.

Cac ky tyg ASCII Bat phan Digit nhi phin
BELL 007 0000 111

‘H 110 , 1001 000

‘B’ 105 1000 101

‘L 114 1001 100

‘0 117 1001 111

o 041 0 100 001

—ar

9.1.2 CAC KY TU DIEU KHIEN CHUYEN DO1

Cac ky tu didu khién chuyén ddi md ta khudn méiu xdu théng bao
sit dung nhitng tham s6 khac nhu thé nao. Néu nhu printf () ¢6 nhiéu
hon mét tham s& thi khudn mau dau ra duge xac dinh bidng cach su
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dung ky ty phan trdm (%) tiép theo 1a k¥ ty mé td khudn mau. S&
nguyén cé ddu st dung ky ty didu khién chuyén d8i %4, con sd nguyén
khong dau s dung ky tu diéu khién chuyén ddi %u. Du phiy déng sit
dung ky tu diéu khién chuyén d6i 2, con cach viét khoa hoc” sit dung
e. Bang 2.3 1iét ké cac ky ty chinh dung d€ didu khién chuyén déi.

Bdng 2.3: Cac ky ty diéu khién su chuy#n déi.

Toan t Khuén méu Todn 3 Khudn mau

%c  kytudon %s  xéu ky ty

3d  sdnguyénthApphincédiu | %o 6 nguyén bat phan khéng dau

%e  dAu phay dong khoa hoe %% kytu%déin

%f  dau phay déng . %x  sdnguyén thap luc phan khéng dau

3u  sdnguyénthipphAnkhdng | %g  dau phay dong khac hoic cach
dau viét khoa hoc

dau phdy dang

| _ s6 nguyén
l char
f %d l: |

\n",vall,val2, ch);

printf ("values are %

ddy déng méi
Hinh 2.3: Mt thi du vé lénh printf ().
Hinh 2.3 cho mét thi du v& lénh princf () véi bén tham s§. Tham

s0 dau tién la xau théng bao ké tiép theo cac théng s6 da duge in trong
xau théng bao dé. Trong trudng hop cac tham s6 1a vall, val2 va

g Trong cac cdng trinh khoa hoc thutng c6 nhitng s6 rat 1én dude bidu dién duéi dang
ham m, thi du: téc d6 anh sang bing 299800 km/gy hay thudng vidt 1a 2,988.105 m/s.
Pé tranh vigt dudi dang ham mil vi phai dung cach viét nhé lén trén dong ngudi ta
thudng ding mét quy uée dé chuyén s§ mi xudng ciing dong bang cach viét 1a 2,998 8.
Cach viét nay trong tiéng Anh goi 12 Scientific natation, tam goi la cach vit khoa hoc. (ND)
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ch; vall duge dinh dang trong xau théng bao nhu mét ddu phdy déng
(3£}, val2 la mot s6 nguyén (%d) edn ch la ky tu (%c) . Cudi cling,
mét ky ty dong méi{’'\n') duge sit dung dé ddy mdt dong mdi ra ddu
ra.

Chuong trinh 2.5 14 mét thi du cho thdy xdu théng bao duge cdu
tric nhu thé nao khi st dung cac ky tu diéu khién ky tu. Cac s8 nguyén
vall, val2 vd vall+val2 dung ky ty difu khién 34 va d4u phay
dbng val3 dung ky ty %£.

E Chuong trinh 2.5
f* prog2_5%.c */
#include <stdio.h>

int main (void)
{
int varl,var2;

float vari;
varl = 5; var? = 6;
vari= 15.0;

printf{"The sum of %d and %d is egqual teo %d\n~”,
varl, var2, varlsvar2);
printf (“The value of vard ig %f and varl is
gd\n”®,var3,varl);
return{0) ;
t

Két qua chay thit 2.2 gidi thiéu diu ra tit chuong trinh 2.5.

= Chay thi 2.2
The sum of 5 and 6 is egqual to 11

The value of var? is 15.000000 and varl is 5

Mot gia tri bing s6 xudt ra dic tinh da cho bing cach st dung mét
d4u hiéu, dau hidu nay chi dinh rd s6 cac ky tu dude st dung dé hién thi
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gia tri va s6 céc vi tri sau ddu phdy thap phan. Khuén miu chung cia
dau phdy dong la:

gm. nx

8'day: O m la 49 rong gia tri (s6 cac digit trong d6 c6 tinh ca dau phdy
thap phén),
O nla s6 cac digit ké tiép theo ddu phdy thap phan va
O X kiéu khuén mau (f diung cho ddu phay dong).

Khuén mau chung ciia mét xau hoac sd nguyén la :
BmX

8 day X 1a loai kiéu khudén mau (¢ dang cho ky tu, s dung cho chudi con
'd dung cho s6 nguyén) va m 13 dd réng cua dau ra. Bang 2.4 chi ra mét
s6 thi du.

Bdng 2.4: Thi du vé dau hiéu diéu khién chuyén déi khac nhau.

Dinh dang Ham

%.3f Dinh dang dau phdy déng vdi ba vi tri thap phan va d6
rong mac dinh
$8.3 f Dinh dang d4u phdy dong v6i 8 vi tri dy trit va 3 vi tr
' sau dau thap phan, thi du 32,453

%104 Dinh dang s nguyén cho 10 khoang du trit thi du 23
330 Pinh dang s6 nguyén bat phan cho 3 ky tu thap luc phin
$10.6 e Dinh dang dang s6 m vdi 6 vi tri thap phan

Chudng trinh 2.6 14 thi du cac dinh dang khac nhau cho dau ra.

2 Chuong trinh 2.6 .
/* prog2_6.c */
#include <stdio.h>

int mainivoid)
{
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tloat X,

int i;
x=31.43%523;
1 = 143;

printf{“value of x is <%f> «%8.2f> <%.3f>\n",x,x, x};
printf{*vValue of 1 is «<%d> <%10d>\n",1,1);
return{0j;

Két qua chay thit 2.3 chi ra mot thi du chay mau chudng trinh nay.
Trong truong hgp nay, s6 mic dinh cua cac vi tri thap phin dung cho
dau phay déng la 6.

El Chay thir 2.3

Value of x 1s «31.435230 » = 31.44 » «<31.435>
Value of i is =143 = < 143 »

2.1.3 MOT SO THI DU
Dién khiang cua tu dién

Dién khang cia mét tu dién phu thudce tan s6 cia dién ap dit vao.
O tan s6 thip dién khang cyc ky 16n va & tdn s6 cao dién khang lai nho.
Dién khang (Xc) cia mdt tu dién quan hé véi dién dung C (Farad), & tan
_sﬁ' cha tin hiéu dat vao f (Hertz) theo céng thic:
i

X .=
CTarnfC

[}

Hinh 2.4 m6 ta so d6 cia mach dién.
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vi{f)

Hinh 2.4: Tu dién duge diu vao nguén dién ap hinh sin.

Chudng trinh 2.7 x4c dinh dung khéng tu dién & tdn s& sit dung.
Trong trudng hgp nay, dién dung bing 1 pF (1e-6) va tdn s6 bang 10
kHz (10 e3). Chi d&n huéng #define da duge st dung dé xac dinh
hang s6 .

2 Chueng trinh 2.7

/* prog2_7.c */
/* Chuong trinh d€ tinh dung khang */
/* theo tan s va dién dung */

#include <stdio.h >
#define PI 3.14159

int main (volid)

1

float freq, cap, X _c¢;

freg=10.0e3; /* 1lkHz */
cap=1.0e-6; f* 1 microF * /
X ¢e=1/(2.0*PI*freqg*cap);

/* print freq with 3 decimal places in expornent format */

/* print cap with 2 decimal places in exponent format */

/* print x_c as floating point format with 3 decimal */

printf (“frequency %8.2e¢ Hz, capacitance %8.3e Faradin®)
treq, cap);

printf (“Capacitive reactance is %8.3f chms\n*, ¥ c);

return (0);

}
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Ké&t qua chay thiu 2.4 giéi thidu mét thi du ddu ra chia chuong trinh.
Khuén miu s6 mi (%8.2e) duge sit dung dé hién thi t4n s&, khuén
mAu nay cé dd rong bing 8 va 2 vi tri sau ddu phdy thap phan; dién
dung cling duge hién thi trong khuén maiu s6 mi véi 3 vi trf thap phan.
Bién dung khang (x_c) dung khuén miu diu phiy dong vdi 8 ky tu du
trit dung dé tra 151 va 3 vi tri thap phan (3$8.3f). S6 cha cac ky tu du
trii cho gia tri 1a mdt s6°t61 thiéu va néu nhidu hon duge yéu céu thi
chuong trinh s& ty déng dung chang.

= Chay thit2.4

Tidn s8& 1.00 e + 04 Hz, dién dung 1.000 e - 06 Farad
Dung khéang la 15.916¢ &m

Cdc dién tré mdc song song

Chuong trinh 2.8 ding dé xac dinh dién tré tuong duong cha ba
dién tréd méic song song. Hinh 2.5 mé ta mét sd dd cla tap hop nay. Cac
dién tro 1a Ry, Ry, va Ry, va dién trd 181 vio tuong duong Ry

O—

Hinh 2.5: Ba dién tréd mic song song.
Cong thitc dé xac dinh dién trd tuong duong la:

1

T T
Rl Ry Ry

Ry (2]
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Chuong trinh 2.8 xac dinh dién trd tuong duong cia ba dién trd: 1 kQ
(le3), 500 Q va 250 Q.

2 Chuong trinh 2.8

/* prog2_8.c */
/* Chuong trinh d€ xdc dinh dién trd tuong duong  */
/* cla ba dién trd mdc song song */

#include <stdio.h>

int main{void}

{ .

tloat R1,R2,R3,R_equ;
R1=1.0e3; /* 1 kohms */
R2=500.0; /* 500 ohms */
R3=250.0; /* 250 ohms x/

puts {(“Chuong trinh xAc dinh dién trd tuong Suong caa*);
puts{“ba dién trd mdc song song”);

R_equ=1/(1/R1+1/R2+1/R3};
printf (“R1=%8,3f, R2-%8.3f, R3=%8.3f\n”" R1,R2,R3);

printf (*Equiv. resistance is %8.3f omhs\n*, E_equ);
roturn{d};

Két qua thit chay 2.5 cho thay dién trd tuong duong cha mach nay
la 142,857 Q.

E Chay thit 2.5
Chugng trinh d& xac dinh dién trd tuong. ducng clua ba

dién trd duge mic song song R1=1000.000, R2= 500.000,
R3= 250.000

bién trd tuong duong la 142.857 ohms

=
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Tén sé6 eéng hudng ctia mach LC néi tiép

Khi cuén cam va ty dién méc néi ti€p khéng bi tén hao, trd khang
vao la:

2z JC } =

O tan s6 thip trd khang vao cao vi 6 tu dién va & tin b cao no
cling cao vi ¢6 cudn cdm. O tdn s8 riéng, dién khang ctia cudn cam va tu
dién bang nhau va nhu vay sé triét tiéu nhau. TAn s6 nay xuat hién khi
mach cfng hudng, két qua la tré khang vao bing khong. Tan s8 cong
hudng cho bdi cong thuc :

Z= f—]:2?f-fL -

1
-—— ™
Jen 2r LC LHz]

Hinh 2.6 mé ta so d6 mach nay.

"

vi(f)

Hinh 2.6: Mach LC néi ti&p.

Chuong trinh 2.9 xéc dinh tan s8 cdng hudng cia mach LC néi tiép
v0i dién cAm béng 1 mH va dién dung bing 1 uF. Cac gia tri L va C &
thdi diém nay da duge khai béao trong chudng trinh.

Chuong trinh st dung ham cin bac hai (sqrt ())vi vay tép dau
muc math.h duge dit sau #include. Viée sit dung cach viét #include
nay gidp chudng trinh dich kiém tra khudn méu cac gia tri gl cho ham
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nhu né kiém tra cd phap chung cta 151 goi ham. N6 ciing théng bao cho
chudng trinh dich biét 14 gia tri dude tra lai la d&u phdy déng (diéu nay
sé dudc thao luan chi tiét hon trong chudng sau).

2 Chudng trinh 2.9

/* prog2_9.c * )
/* Chitong £rinh xAc &inh tén s8 cdng hudng clia */
/* mach LC n8i tiép * /

#include <stdio.h>
#include <math.h> /* requid for sgrc{0) */

#define PI 3.14159

int main (void)

1

float L=le-3,C=1le-6,f res,

/* L is 1 mH, C is 1 uF */

pats (*Chuong trinh & tinh tin s8 ofrg hlng ca mach 11 ti&p”)
puts{“Mach LC");

f_res=1/(2*PI*sqgrt(L*C}};

printf{“C=%.2e F, L=%.3e H\n” C, L};
printf(“tdn s& céng hudng la %.3f Hz\n”,f res):
return {0 ;

}

Két qua chay thit 2.6 gidi thiéu mot thi dy lam mau.

El Chay thit 2.6

Chuong trinh tinh t8n s8 cbng hudng cla
cdc mach LC n8i tiép

C=1.000e-06 F, L=1.000e-03 H

Tén s8 céng hudng la 5032.958
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Tan s6 egng hudng ciia mach LC song song

Trong mach LC song song hiéu tng xay ra trai ngude vdi trudgng hop
mach LC nai tiép. O tan s& thap thi trd khang thap do dién cam bi tu
dién 1am cho ngan mach. O tén sb cao, tu dién lai 1am ngin mach cuén
cam va cling dAn dén trd khang thap. O tin s& riéng mach cong hudng
dan dén tré khang vao rit cao. Hién tugng nay lam cho dong trong méi
nhanh cua mach gn nhu bang nhau va nguge chiéu; nhu vay c6 dong
vao rat nho. Hién tugng nay dude goi 12 cing hudng song song. Mét cudn
cam khéng tén hao ¢6 dién trd bang 0 va khéng ¢6 dong vaoe (néu nhu tu
dién khéng tén hao). Duong nhién mach ¢dng hudng song song hoan hao
khong c6 trong thyce t& vi thuong 6 mét gia tri dién trd trong cudn cam
va tu dién ctng cé dbi chat tén hao. Hinh 2.7 giéi thiéu sd dd mach LC
song song. |

Hinh 2.7 Mach LC mic song song.
Tan 6 ¢fng hudng xac dinh bang phuong trinh:
P 1 ] r? iHz]
hE AT z
Joh 27{ L(_‘ 4]"2

Chuong trinh 2.10 x4c dinh tén 88 céng hudng cia mdt mach LC
mic song song.
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£ Chuodng trinh 2.10

/* prog2_10.c */
/* Chuong trinh &8 xdc @inh tén o8 cbng hudng cia */
/* mach LC song song *

#include <stdio.h>

#include <math.h> /* required for sgrt{0) */
#define PI 3.14159

intmain{void)
{
float L=1.0e-2,C=1.0e-6,r=1.0,f _res;
/* L is 1mH, C is 1uF, dién trd cua cudn cadm 14 1 &m*/

puts{“Chuong trinh tinh todn té&n s& céng hudng”) ;
puts(“clia mdt mach LC mdc song song”);

f_ res=1/{2*PI)*sqgrc(l/{(L*C)-{xr*r)/{4*L*L)};

printf{*r=%.3e ohm,C=%,3e F,Lz-%,3e H\n",r,C,L);
printf(“té&n s& cdng hudng 1& %$.3f Hz\n”",f res):
retturn {0} ; '

)

K&t qua chay thi 2.7 nhan duge véir=1Q, C=1pFvaL=1 mH.

EChgythﬁ’&’?

Chuong trinh @& tinh tdn s& céng hudng clia mdt
mach LC mdc song song

r=1.000e+00 ohm, C=1.000 e-06 F, L=1.000e-03 H
Té&n s& cdng hudng la 5.032,328 Hz

2.2 CAC LENH NHAP VAO CHUAN: (scanf (), gets () va getchar ())

Théng thudng ban phim la diu vao chuin dé nhap vao chuong
trinh. Ciing nhut cac ham dau ra, cac ham ddu vao khéng phai 12 mét
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phan cta ngdn ngid chudn va duge dat trong mot thu viéh chuan cua C.
>ac dinh nghia (ho#ic nguyén mAu) eta cadc ham nay ndm trong tép ddu
muc stdio.h. Bang cach chita cac tép ddu muc nay viée kiém tra 15i da
dugc kich hoat trong qua trinh dich. Thém vao d6, chuong trinh dich
kiém tra kiéu d@ lidu cac tham s dua vao trong cac ham. Piy 14 cach
dé c6 18i thai gian chay (run-time) nhé nhat.

C6 ba ham d&u vao chinh, d6 ta:

scanf ("khuén dang ", & argl, & Doc gia tri ciia ham ti ban phim
arg2..&argn) véi dinh dang xac dinh bdi format
va doc chang cho cac d5i s6.

Gots (strin Poc xau van ban ti ban phim vao
g ; 1Y

string { cho dén mdt dong méi)

ch=getchar () Doc ky tu don tir ban phim vao ch

Néu nhu mét bién & dang s§ hosc ky tu dude dung vdi ham
scanf () thi mgt ky hiéu va (&)} duge dit trude mdi tham s6 trong danh
sach doi s6 (dieu nay sé duge thao luan trong chucng 6 va 7). Tién té&
nay lam cho dia chi bd nhé cia bién phai duge st dung nhu mét tham s&
cht khéng phai 1a mét gia tri. Viéc nay cho phép =canf () thay déi gia
tri cta bi€n (difu nay cling sé giai thich ky trong chuong 6). Bay gid, ta
sé gia thiét rang mot ky hidu dat trude tat ca cac kiéu dif liéu s6 dan
gian va ky ty khi s dung scanf (). Khuén miu chung cia ham
scant () 1a:

scanft {({ormat, &argl, &arg2...)

Tham s8 dau tién format 12 mdt xau xae dinh khuén mau cla tat ca
cac gia tri dude nhap vao. Thi du, "3 %d" chi rd riang argl da duge
nhap vao nhu mét ddu phay dong va arg2 nhu mot s8 nguyén. Xau nay
chi chita cac ky ty diéu khién chuyén d6i nhu 3d 2f %c %s v.v... dude
ngan cach bdi cae dau tréng. Hinh 2.8 mé t4 mét thi du v8 ham scanf
khi doc mdt dAu phay déng, mot s6 nguyén va mét k¥ tu vao trong cac
bién vall, val2, vach .
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dau phay déng

( -_ s6 nggy_ian -
| | N

\n",vall,val2, ch);

scanf{"%f %d %

Hinh 2.8: Mt thi du cua lénh scanf{).

Chuong trinh 2.11 1a thi du cho thay cac bién dugec nhap vao nhu
thé nao khi st dung ham scanf ().

'S Chuang trinh 2.11
A prog2_l1l1l.c */

#include =<stdiox

ing . main (voild)

{

float vail, wval2, vald3, val4;

int t,d.k:

printf {(“\rMype in two float values followed by et =>")
scanf (*%f, %f*,&vall,&vall);

printf (*Type in two interger values followed by <retirms >»*)
scanf {(“%d, &d”,&1,&7); '

printi {(“Type in an interger ard two floars followed by <rehinte =:")
scanf (*%d %f %f',&k,&vall,&avald);

prinf (“Floats entenred were %6.2f %6.2f %6.2f %6.2f\n",
vall,valz2,valld,vald);

printf (*Integers intered were %6d %64 %64\..,1,7.k),

return{0});

}

Két qua chay thi 2.8 gidi thiu mét thi du lam mau.
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. Chay thi 2.8
Type in two fleoat values followed by <Return> »» 1.23 23.8
Type in two interger values followed by <Return> =»» 10 122

Type in an interger and two floats followed by <Returnsx
== 12 12.32 0.234

Floats entered were 1.23 23.80 12.32 023
Intergers entered were 10 122 12

Ham Gets(str) doc mét s6 k¥ ty vao trong mot bidn (trong trudng
hgp nay 14 str); nhing ky ty nay duge doc cho dén ching nao phim
ENTER duge nhan. Ham Getchar () doc mdt ky ty don tir ddu vao. Ky
tu nay duge quay tra lai qua ddu muc ham va khéng qua danh sach
tham sé.

Xau la mét mang ky ty dudc thiét lap khi si dung khai bao
charstrname [SIZE], 6 d6 SIZE 1a 8 cyc dai cla cac ky ty trong mang
va strname la tén x8u (x&u vid mang s& ban luan chi tiét hon trong
chuong sau). Chuong trinh 2.12 1a thi du vé cac xau nhap vao khi sit
dung ham gets () va ham scanf () .

= Chuong trinh 2.12
f* prog2_12.c */
#include <stdio.h>

int main{veid)
{
char strl(100),str2(100),str3 (100}, text (100);
/* storage of text strings */
printf (“Enter a line of text »>7};
gets (text);

printf (”“Entered line is %s\n”, text)

’

printf (“Entered a line of text >=);
scant (“&s %s %s”, strl, str2, stri):
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printf (“Entered line if %s %s %s\n”, strl, str2, str3);
return {0}

K

Két qua chay thit 2.9 1a mét thi du tidu biéu vé viéc chay chuong
trinh nay. Ham scanf () doc mdi tit duge phan cach bdi ddu tréng. Cac
tl va khoang tréng co6 thé dudc dich nhut 1& mét XAu va cic ti duge dua
vao trong ting tham s cfta xu. Trong truong hgp nay chi ¢6 ba tit sé
duge doc tit ban phim, nhung nguge lai ham gets(}co thé doc duge tét
ca dong clia van ban cho dén khi phim ENTER dugc nhén. Bdi vay ham
scanf () khéng thé doc cac khodng tréng trong mdt x4u van ban.

b2 Chay thit 2.9

Enter a line of text >>»Some text input
Enter line is Some text input

Enter a line of text »=5ome text input

Entered line iz Some text input

2.2.1 MOT 8O THI DU
Dung khang

Chuong trinh 2.13 1a két qua hoan thién tir chueng trinh 2.7. Nguoi
dung nhap céc gia tri chia f v C bang cich st dung scanf (). N6 cho
phép nhap vao cic gia tri linh kién dude qua ban phim.

H'T

Chudng trinh 2.13 _
/* prog2_l3.c - */
/* Chuong trinh d8 tinh dung kndng */
#include <stdio.h>
fdefine PT 3.14159

int main{void}
{

fioad freq,cap,x_c;
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puts {“Enter freguency and capacltance”);
scanf (*%2f %f",&freq, &cap);

X _c=1.0/(2.0%freq*cap) ;
printf(*Capacitive Reactance 1s %6.3f ohms\n”, x_c};
return{0); '

}
Két qua chay thit 2.10 12 mdt thi du lJam mau.

E Chay thit 2.10
Enter frequence and capacitance
10 e3 le-6

Capacitiance Reactance is 15.916 ohms

Tro khdng cia mach RL néi tiép

D6 16n” cta tré khang trong mach RL ndi ti€p (médun|Z|) xac dinh

Zl={R2+ X} [0

va gée cua trd khang (déi s6 (Z)) xac dinh bang:

bing phuong trinh:

X
— a2 L
(Z)=tan 2

v(f)

Hinh 2.9: Mach RL néi tiép.

? Céc thuat ngit médun va argument déi vdi trd khang trong cudn sach niy téc gia
dung: magnitude (4% 16n) va angle (goc) khi dich ching toi vAn giit nguyén dé bao ¢dam
tinh khach quan (ND). -
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Hinh 2.9 mé ta s¢ d6 mach RL néi tiép.

Chuodng trinh 2.14 xac dinh 46 16n va goc caa trd khang khi sit dung
cac gia tri cua dién tro (R), dién cam (1) va tan s8 (freq) duge nhap vao.
Nghich ddo cua ham tang (tan™) dude dinh nghia trong math.h va cé tén
avar (). Ham nay tra tré lai hAm nguge cia tang tinh theo radian dé
chuyén chang sang d6 phai c6 hé sd 7 /180.

=’ Chuong trinh 2.14

f* oproa?_l14.c *
A% Chuaong trinh dé& xéc dinh £rd khang (ota) *
macn HL Sl Lifp *

firclude <stdio.hs

finclude  <math.he S*v8L cfu cho sgro(iva atan () */
tdefire PI 3..4159

irnomalnt (vold)
i

float EK,0,freq.X1,.2ir_mag,Zin_angle;

printf{“knter K, 1. and Zrequence »»7);

scant 17%1 %f %&£, &K, &7, & frea);

Xi= 2 * PI * freg * L;
Zin_mag- sgrt (E*R+X17X%1;
Zin_angle= acariX1/R)”180.0/0;
AT oatan 1s oarc Lar and returs radians

A¥UEO/ED converns to degrees *

printi(”Zir mag %6.2f ohms, angle %6.21 degrees\n”
Zin_mag,7ir_angle);

return {J);
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K&t qua chay thit 2.11 14 mét thi du cho dAu ra khi nhap cac gia tri

R=100Q, [.=100 mH va f = 1 kHz. Trd khang cé d6 16n 118,10 Q va
m6c 32.14 ©

= Chay thir 2.11

Enner R, L and frequence >>200 10e-3 3000

Ziz mag 118,10 ohm,angle 32.14 degrees

Cdc dién tré mdc song song

Chuong trinh 2.15 13 két qua cai tién tit chuong trinh 2.8, trong dé
chc gia tri nhap vio gqua ban phim thudng duge su dung it hdn, so véi
cac gia tri c§ dinh. Ba gié tri dién trd duge nhap vao bang cach s dung

scan< () vol tham s6 khudén mau la #%f %€ %7,

= Chudng trinh 2.15

Y oprogZ2_lh.c

/% Chuaong trinh A8 xdec dirk dién tréd nong duorg */
#finclude <stdio. bl
1nt maini{voldd

{
tloat Ei,RZ2,R3,E_equ;

puts (7 Cruong wrinh &8 xdc dinh dién trd tuong ducng”);

puts (“cila ba dién trd ndi song song”);

goanf (#3585 &%t

5f",&R1,&R2,&R3);

R_equ=1.0/{..0/RL+1/R2+1/R3};

princf (“R1=%8.3f, R2-%8.3f va P.3=%8.3f ohms\n”, R1,R2, R3);

printf(* Dié&r Crd tuong Auong & %8.3f ommsh\n”, T_equ)
return (0

K&t qua chay thit 2.12 nhan dugc véi cac gia tri 250; 500 va 1000Q
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= Chay thi 2.12

Chuong trinh d€ xdc dina dién trd tuong ducng
cha pa dién trd mdc song song

Nhip ba gid tri cla dida trd >

1000 500 250 11

RI=10C0.000, RE2. 500.000, R3= 250.000 ohms
Pién trd tuong duong la 142.857 ohms

Téan s6 céng hudng ciia mét mach LC néi tiép
Chuong trinh 2.16 dude cai tién tir chuong trinh 2.9.

Z Chuong trinh 2.16

/* Chuong trinh 2 _16.c *
/* Chuong trinh dé xac dinh téan s& céng hudng *y
/* mach LC n8i tié&p *

#include <stdio.h>

#include <math.hs> /* required for sqgrt () */
#aaefine PI 3.14149
int. mainf{voild)

{
float L,C,f_res;

puts (“Chuong trirh xdc dinh tén s8 cfng hudng cia”) ;

puts (“mach LC ndi ©iép”);

puts ("Nhadp vao gid tri dién dung va dién cdm”);
scanft (“%f %f",&C,&L");

f res=1.0/{2.0*PT*sqrt(L*C});

printi(*C=%.3e F, L=%.3e\n",C,L);

print (“Tdn s& cdéng hudng 1a %.3f Hz\n",f_res);
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recurn {0}
}

K&t qua chay thit 2.13 chay véi cac gia tri dau vao C =1 uF va L=1mH.

= Chay thir 2.13

Chucng trinkh cho tdn s& céng hudng cua
mach LT

Nhap vao gid tri dién dung va dién cam
lea-6 Le-3

C=1.000e-06 F, L=1.000e-C3

Tan s& coéng hudng la 5032.958 Hz

Tdn s6 céng hudng cua mach LC mdc song song

Chuong trinh 2.17 x4c dinh tdn s8 cfng hudng cha mdt mach LC
song song tudng dng véi cac gia tri cua L, C va r duge nhap vao.

'S Chudng trinh 2.17

f* prog2_17.c * /
/* Chitong trinh x4c dinh tén s& cfng hudng mach *
/* LC song song */

#inciude <«<stdio.h>
#include <math.h=

#define PI  3..41595

int main{void)

{

float L,C,r,f_res;

puts (“Chuong trinh xéc dinh tén s8 cdng hudng cua”);
puts{“mach LC song song”};

purs(“nhdp vao C, L, va r>>>");

scanf (*"%f %f %f~, &C,&L,&r);
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E_res—l.ﬁ/(Z.O*PI}*sqrt(15L*C)—{r*r)/(4*L*L}};

printf (“r=%3.e ohm, C=%.3e F, L=%.3e\n",r,C,L);
printf(“tén s8 cbng hudng la %.3f Hzwvn”,f_res);
G

rerturn (G

Két qua chay thi 2.14 nhan duge véi cac gia tri diing dé€ kiém tra
C=1pF, L =1mH va dién trd trong bing 4 Q

& Chay thit 2.14

Chuong trinh 48 xac dinh tdn s& céng hudng cia mach LC
SCNg s0ng

ENTER C, I, v r>>>

le-5 F, le-3 4

r=4.00e+00 ohms, C:1.002-06F, L=1.00e-03 H

Tan s& cfng hudng la 4932.531 Hz

Dang chi y 1a, don vi cla dién dung duge cho bing uF (hokic d6i khi
bang nF) va clia dién cAm 1a mH; do dé sy cai tién cta chuodng trinh 1a
dé nhic ngudi dung nhép vio cac gia tri bang uF va mH. Chuong trinh
2.18 st dung chi dan hudng #define dé gid1 thiéu cac macro MILLI va
MICRO.,

Chuong trinh 2.18

fr*prog2_18. ¢ */
/*Cruong trink A& xdc dinh tin 6 chng hudng */
/* cla mach LC song song */

#include <stdic.h»
#include <math.h=

/* MU vai dinh nghla 32 givip &8 chuong trinh tai 1iéyg */

tdefine MI1I1I Leo-3
#detine MICRO 1le-6
#define KILO 1le3
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fdefine PI 3.141%9

int maini{vold)

{

fioar L,C,r,f_res;
puts{*Chuong trinh xdc dinh té&n s8 céng hudng”)
puts!{“cua mach LC song song)

putgs{*Nhip vao C"{(uF}, L{mH} va ri{ohms)”)
scanf {*%f %f %f”,&C,&L, &)

C=C*MICRO;
LTL*MTIJIJT ;

f roe L. 0/{2.0*PT) *sgr (1/{L*C)-{r*r)/(4*L*L});

printf {"r=%.2f ohm, C=%.2f yF, L=%.2fmH\n", r,C/MICRO,L/MITIT);
printf (Tén s& céng hudng & %.3f kHzwn", I res/KILO);
return{d) ;

Ké&t qua chay tht 2.15 14 mét thi du lam mdu. Chd ¥ ring cac gia
tri linh kién nhap vao don gian hon trong chay thi 2.14. Gia tri tin s&
dude tinh bang kHz.

2 Chay thit 2.15

chuang trinh 48 xac dinh tdn 8 céng hudng
cua mde mach LT song song

Nh&p ¢ {bing uF), L (bang nH) va r (hang ohms)
701004

r=4.00 ohms, C = 1.00 v¥, 1..10.00 mH

T8n =88 cbng hudng la 1.59L {kHz:
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Cdc phép todn bit

Chuong trinh 2.19 lidn quan d&n k§ thuat dién t s8 vA minh hoa
kha ning cua ngdn ngit C vdi cac toan tu bit mic thap. N6 sit dung cac
toan tu xu 1y dén bit AND (&),0R (]), EX-OR (*) va NOT (~) &8 tao ra
cac ham Boole AND, OR, EX-OR, NAND va NOR. Cac ham NAND va
NOR duge tao ra bang cach 14y nghich d3o cac phép toan AND va OR.

E Chuodng trinh 2.19

/¥ progZ2_19.c * /
M Chieng Lrinh of bitwise AND,OR,MNEND, NOR va EX-OR */
/* hail gia tri hé thiap luc phén * /

#include «<stdio.h=

int main{void)
[}
1

int valiuel, valueZ;

/* & - biltwise todr td AND */
/* | - bitwise todn T OR *
/* ~ - biltwlise todn tl EX-OR * /
/* ~ - bitwise todn ti NOT ’ */

printf (*nhdp vdo hai gid tri hexs»>>")

scanf (“%x %x”,&valuel, &avaluel) ;

printf(“Cac gia tri ANDed la %x\n", vaiuel & value2)
printf(“Cac gia tri CRed la %x\n”, valuel | valueZ)
printf {*CAc gid tri Ex-ORed la %x\n", valuel ~ valueZ)
rintf{“Cac gid tri daNDed la %x'\n”, [ valuel & valuel)
printf(“Cac gia trl NORed la %$xi\n”, (valuel | ,valuc?))

retur{(d);

Ké&t qua chay thi 2.16 giéi thidu mot thi du lam mau.
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S Chay thit 2.16

Nhap vao hai gid tri hex »=>»> E215 431

Cac
CAacC
Cac
Cdac

Cac

gia
gia
gid
gid

gia

tri

ANDed 1la c0O11
CRed 1&a e835

i Ex-ORed la 2624

NaNDed la 3fee

1 NORed 1& 19:2a

Cac mAu bit duge st dung trong chay tha 1a 1110 0010 0001 0101
(E215h) va 1100 0100 0011 0001 (C431h). Dé kiém tra chudng trinh,
tuong duong thap luc phan cla cac gia tri nay duge xt 1y boi cac toan tu
Boole va cac két qua kiém tra so sanh vdi cae k&t qua chay thi.

Phép toan AND cho ra nhu sau:

Thap luc phén Nhi phan
E215 1110 0010 0001 0101
C431 1100 0100 0011 0001

Co11 1110 0000 0001 0001

Phép toan OR cho ra nhu sau: \

Thap luc phan - Nhi phan
E215 1110 0010 0001 0101
C431 1100 0100 0011 0001

E635 1110 0110 0011 0101

Phép toan EX-OR cho ra nhu sau:

Thap luc phan Nhi phén
E215 1110 0010 0001 0101
C431 1100 0100 0011 0001

2624 0010 0110 06010 0100
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Nghich dao cua AND (NAND) 1a 0011 1111 1110 1110 (2FEER),
Nghich dao caa OR (NOR) 1a 0001 1001 1100 1010 (>9CAh).

Cac két qua nay dong nhat véi két qua trong chay thi 2.16. Nhu
vay qua trinh kiém tra da thyc hién thanh cong.

Chuyén déi giita céc hé thap phdan, thdp luc phan va bat phdan

Cac chudng trinh 2.20, 2.21 va 2.22 ching minh cho thay cac gia tri
nhép vao va xuit ra nhu thé niaoc khi sit dung cac cd sé khac nhau. Cac
$6 nguyén cé thé dude nhap/ xuat nhu mot s6 thap phan (%d), thap luc
phan (%%) hodc bat phan (%c) . Cach st dung hé thap luc phan va bat
phén to ra la quan trong trong cac phép toan bién déi bit. Chuong trinh
2.20 hién thi 1én man hinh mdt s6 thap phan duge nhap vao va cac gia
tri tudng duong trong cach bidu dién cha chung véi 8 thap luc phéan va
bat phan da trinh bay.

£ Chucng trinh 2.20
f* o prog2_20.c *
/* Chuong trinh hién thi =8 noguy®n thap phan tharh thap */

£* lye phén va bat phan =/

#include «<stodio.bh»

int malin{volld)

int vaiue;
puts (¥ nhép gi& rri s8 nguyén{-32768 dé&n 32767)
scanf (#%d", &valiae) ;

printf{*Decimal = %3, Ocual = %0, Hex - &x\n”
value, wvaiue, va.ruie);
return {0}

———

Chay thit 2.17 1a mét thi du tidu biéu
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& Chay thit 2.17
Nhiép vao giad tri thip phan{-32768 &8n 32767) >>
36

Thip phén= 36, bdt phin = 44, thip luc phén =

Chuong trinh 2.21 sit dung 8 thap luc phan & ddu vao va hién thi
86 d6 theo hé thap luc phan va bat phan.

2 Chuong trinh 2.21

/* prog2_21.c */
/* Chuong trinh hién thi gid tri thap luc phén */
/* dudi dang gid tri thlp phin va bét phén */

#include <stdio.h>

int main{veoid)
{

int value;

puts (“Nhdp gid tri thdp luc phan*)
scanf (“%x", &value);

printf{“decimal= %d, octal=%0,
hexadecimal=%x\n", wvalue, value, value;
return{d);

}

Két qua chay thi 2.18 12 mot thi du Iam mau véi gia trj thap luc
phan duge nhap vao bing FAL.

&= Chay thir 2.18

Nhép vao gid tri thap luc phéan

fa

Thép phin = 250, BAt phdn = 372, Thép luc phan = fa
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Chuong trinh 2.7 hién thi gia tri thap phin ma ASCII va cac k¥ tu
ASCII tudng duong.

£ Chudng trinh 2.22
/* prog2_22.c */
/* Program to ASCII code to character */

tinclude <«<stdio.h>

int main{void)

{

int wvalue;
puts(“Entér ASCII code {greater than 33)>");
scanf (*%4”,&value);

printf (Ycode= %d, character =%c\n”,value,value,value);
return{Qd} ;

}

Két qua chay thi 2.19 12 mét thi du lam mAu gia tri thap phin
ASCII duge nhap vao béng 45; gia tri nay in ky t¢ ASCII' - .

H Chay thit 2.19

Enter ASCII code {greater than 33)=
45

Code = 45, ky tyu = -

CHU Y: C6 thé dan dén réc réi néu ham getchar () duge sit dung
sau scanf (). Diéu nay xay ra la do nhitng ky tu déong méi
(cartiage return) duge luu git trong bd dém ban phim. Van
dé nay c6 thé dude gidi quyét bing cach sit dung lénh
fflush{stdin) trudc mdi 1énh nhap vao bing ban phim.
Cac thi du st dung getchar () sé& dugc giéi thiéu trong
chuong tiép thko.
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2.3 THUC HANH

Q2.1 (a) Hay viét mdt chuong trinh hién thi van ban sau day bing cach
su dung hai lénh printf (). Tham khéo thém chuong trinh 2.3.

& Chay thit 2.20
Gia tri cha dién trd trong mach
nhd hon trd khadng cta tu diédn’

(b) Hay slta ddi chuong trinh (a) sao cho chi dung mot 1énh
printf ().

Q2.2 Hay tim va sua ba loai 18i trong cae chuong trinh 2.23, 2.24 va

2.25.
(a)
IE Chuong trinh 2.23
/* prog2_23.c */
/* Chuong trinh xdc dinh dién tré tuong duong * )
/* cla hai dién trd mdc song song : * )

#include <stdio.hs
int main{void)

{

float RLI,RZ,Requ;

puts (*Enter R1 wa R27);
scanf (7%d %d”, &R1, &R2);

Regqu=1.0{7.0/R1+1/R2};

printf {(*Parallel resistance is %f”,Requ);
return {0},
1
(b)

IE Chuodng trinh 2,24
/* prog2_24.c _ *
/* Chuong trinh &8 xac dinh ddng dién di qua */
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/* mét dién trd khi s dung dinh ludt Ohm */
’#include <stdio.h>

int main{voild)
{

fleoat current, voltage, resistance;

printf(“Enter voltage and resistance®>>");:
scanf (* %f %f”, voltage, resistance;

current=- voltage/ resistance;
printf (“Current is” current,*” amps\n”);
recurn (0);

(©)

2 Chuong trinh 2.25
/* prog2_25.c */
/* Program to bitweice OR two hexadecimal wvalues */

#include <stdio.h>

int main {(void)

int vall.val2.val3d;

{
printf {”Enter two hex values”);
scanf (*%$d %d4d”,&vall,&val2);

vali= vall & wval?2;
printf{“%x OR %x = %x\n", vall, val2, val3);
return{);

)

K&t qua chay thlt 2.21 giéi thidu d4u ra diing tit chudng trinh 2.25.

i Chay thit 2.21
Nhdp vac gid tri thip luc phan>> 12 6a
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12 OR 6a = 7a

Q2.3 Dién vao bang 2.5 bang cach sit dung mot chuong trinh chuyén
d6i. Tham khao thém cac chudng trinh 2.20 va 2.21.

Bdng 2.5: Cac gia tri tuong duong thip phén, thip luc phén va bat phan.

Thap phadn  Thap luc phan Bat phan

145
-54
2222
Ox1fff
0x8lal
Oxbbb
393
076

Q2.4 (a) Tu dién tdm phing song song trong hinh 2.10 gém hai ban
cuc song song cach ly bdi chat dién mdi 13 khong khi. Hay viét
mot chuong trinh x4c dinh dién dung cla co cAu nay. Chudng
trinh sé nhdc nhap vao dién tich cta cac ban cyc va khoang cach
gitta chiing. Két qua chay thit 2.22 1a mot thi du 1am mau.

O S (dién tich ban eifc)

i

« (kheang cach 3
giifa hai ban cyfc)

o |

Hinh 2.10: Ty dién tdim phing song song
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g,.4

d

C= LF}

& day hang s6 dién méi ctia khéng gian tu do £, = 8,854.10-12 F.m-!

L Chay thit 2.22

HNrdp vao gid tri khodng cdch va dién tich hai ban cue
ww 10e-3 100e-4

pidén dung bang B.8e-12 F

(b} Hay sita ddi chuong trinh (a) dé ngudi dung cé thé nhap vao
mot gia tri cha hing s6 dién méi (g,). Dién dung clia mot tu dién
v6i cAc ban cyc phing cach ly biing mot chat dién mai c6 hing s5
dién méi ¢, dude cho bai phuong trinh sau:

£,.8..4
(=—"—"—|F

=0
Béng 2.6 gidi thiéu hang s& dién moi cia mét s& vat liéu thudng
gap.

Bing 2.6: Hang s6 dién mai ctia mét s& vat lidu cach dién.

Vat lidu Hing s6 dién moi -
Thuy tinh 7-8

Mica 5,56 -8

(hay (khé) 4.5 -4,7

Polyester 2.8-3,2

Polystyrene 2,5

(¢) Hay slia d61 chuong trinh (b) sao cho dién tich ban cuc dudc
nhap vio tinh bang mm? va khodng cach bang mm.

(dy Hay «ia 61 chuong trinh (¢) sao cho dién dung duge hién thi
bang k.

Q2.5 Hinh 211 md ta mot 1o khuéeh dai dao st dung khuéch dai thuat
teinn, Bl <0 Khudel dar ty 1¢ véi R1 va R2. Hay viét mot chuong
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trinh xac dinh hé 5 khudch dai khi cac gia tri dién trd duge

nhap vao.

R

\Y

Hinh 2.11: B khuéch dai dao.
Q2.6 Hinh 2.12 md ta mét bd loc tich cyc dung khuéch dai thuat toan.

Mach nay cé6 hé s§ khudch dai 16n 3 tdn s& th&p va hé s6 khuéch
dai nhé & tén s6 cao. Nhut vay mach nay hoat dong gidng nhu mot

Cc

bd loc dai thong tan sé thap.
Hinh 2.12: Bd lgc tich cue ding RC.

Hé s6 khuéch dai trong mach nay duge tinh theo cong thie:

Hé s6 khuéch dai| = ————
| He =5 RC

(a) Hay viét chudng trinh trong dé ngusi dung nhap vao gia tri
tAn s6, dién tré (ching han 1MQ) va dién dung (ching han 1uF),
va chuong trinh xac dinh hé s6 khuéch dai. Tham khao thém
chudng trinh 2.14.
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(b) Hay sita d6i chuong trinh (a) 46 ddu ra dugc hién thi bing
déxiben (dB). Ham 10g10 () xac dinh légarit co 88 10, Ham nay
c6 didt trong tép ddu muc math.h. Hé s6 khuéch dal c6 thé dugc
tinh bng cach si dung cér : thic sau:

Hé s6 khuéch dai (dB) = 20.1og, ,(HSKD dién ap) [dB]

Hay silta d6i chuong trinh 2.16 sao cho chuong trinh hién thi dién
khang cugn cam tai thdi diém coéng hudng Xy =2nf,L). Chad ¥
réng dién khang cia tu dién sé bing gia tri nay tai thdi diém
cdng hudng.

Hay sita d6i chuong trinh 2.17 sao cho né hién thi dién khang
cua ty dién tai thdi diém cong hudng (X =1/(2x. fchC)) Déng

thdi, xac dinh d 16n trd khang clia cudn cam (Z =4/r? + XL )

Chuong trinh 2.26 ¢6 mét 15i. Chuong trinh xac dinh ning lugng
bi tiéu tan trén dién tré do dién ap xoay chifu dat vao vdi mot
dién ap dinh dugc nhap vao. Chay thit 2.23 13 mot thi du tiéu
biéu ctia chuong trinh 2.26 va chay thu 2.24 chay tit mét chuong
trinh lam viéc ddng. Chd ¥ rdng & hé théng hosc/ va chudng
trinh dich khac nhau c6 thé chay khac véi chay tht 2.24 (chuong
trinh khéng thé doan trude).

E Chuong trinh 2.268

/* prog2_26.cC ’ */
/* Chucng trinh xdc dinh ¢éng sudt bi tidu tan trépn */

/* dién trd khi cé dién &p xoay chiéu 4it vao * /

#include <stdio.h>

int main{void)
{

float Vmax, Vrms,R,power;

printf (“Enter peak voltage and resistance > >%);
scanf (*%f %f*, Vmax,&R);
Vrms=Vmax/sqrt (2} ;
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power={Vrms*Vrms) /R;
printf{“power is %6.2f\n watts”,power);
return (0} ;

& Chay thir 2.28

Enter peak voltage and resistance >»> 10 2
Power is 50,00 Watt

& Chay thi 2.24

Enter peak voltage and resistance »> 10 2
Power 1is 25,00 Watt

Q2.10 Xac dinh diu ra ti chuong trinh 2.27.

& Chuong trinh 2.27

/* prog2_27.c _ */
#include <stdio.h>

int main{void)

{

int Y

/*let this be a lesson to use parenthese */

¥y = -3+6 * 3-2;printf(*%d \n",v};

v = 3+4 % 5-6; printf(*%d \n”*,y);

y = -4 *3 % -6 / 5; printf{“%d \n”.v);
y = (7 + 6) 5/ 2; printf(#%d \n*,Y):;
returni{0);

}
Q2.11 Xac dinh dAu ra tit chuong trinh 2.28.

& Chudng trinh 2.28
/* prog2_28.c */
#include <stdio.h>

int main{void)

89
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{

int x=4, vy, z;

X *= 3 + 2; printf (*%d\n",x);
X *= Y =z = 4; printf(#%d \n”, x);
X++; printf(“x = %4 \n*.x);
return{0);

}

Q2.12 Hay viét chuong trinh trong 46 ngudi ding nhap vio hai gia tri
bat phén. Chuong trinh sé hién thi két qua xit 1y téi bit AND,
OR, NAND, EX-OR va NOR cac gia tri bat phan. Tham khao
chuong trinh 2.19.

Q2.13 Hay viét chuong trinh xac dinh d§ 14n va géc cha trd khang ciia
mach RC né1 tiép. Tham khao chudng trinh 2.14.

Q2.14 Hay viét chuong trinh xac dinh bién d¢ trd khang ctia mach LC
néi ti€p theo gié tri tdn s6 (f), dién cdm (L) va dién dung (C) dudge
nhap vao. Cdng thic sau c6 thé dung dé tinh dé 16n:

1
1Z,| = {%ﬂ - “27[7] =

Ham abs (), c6 trong math.h, xac dinh gi4 tri bién @ (hay con
gol 12 gia tri tuyét d6i). Tham khdo thém chuong trinh 2.14.

Q2.15 Hay slta d6i Q2.14 d€ cac gia tri nhap vao duge tinh theo mH va
uF. Tham khao thém chuong trinh 2.18.

VOUT

GND

Hinh 2.13: Mach tranzito ludng cyc dinh thién don gian.
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Q2.16 Hinh 2.13 m6 ta mach tranzito ludng cyc thién ap chi don gidn
bang mot dién tré cuc gdc.

Dang chi ¥ 13, dé ¢6 tin higéu xoay chiu d 161 ra bién d¢ cyc dai,
dién ap cyc gép dude dat & gia tri bing mt nia dién ap nguon,
trong trudng hop nay 1a V../2. Nhu vay, d8i véi mét gia tri dong
cuc gép da dude chi dinh (), dién trd cuc gép (Re) c6 thé xac dinh
duge (xem phuong trinh 1). Dong eye goe duge xéc dinh bang cach
chia déng gép cho hé s6 khuéch dai dong mot chiéu (xem phuong
trinh 2). N&u tranzito dang & trang thai dan ON thi 16p tiép giap
g&c-phat sé cé dién ap cta dist silic § trang thai din (Vag(ON)). Su
dung gia tri gin ding ctia dién ap nay (-0.65 V) dién trd cuc goc c6
thé duge xac dinh (phudng trinh 3). Cac phudng trinh nay la:

I
/=5 Al (@
hFE
V —_
[ T I
]B

Hay viét chuong trinh xac dinh Ry, cho phép nhap Ic va Vee. Gia
stt V(ON) bing 0,65 V va hpg bang 100. Gia tri dude nap caa Vee
ndm gita 5 va 30 V, va I, giita 0.1 va 10 mA. K&t qua chay thd
2.25 gidi thitu mot ddu ra tiéu biéu.

& Chay thiw 2.25

Nhap vao Yec {5 -= 15 Vi»>> 15
Nhip vao Ic (mAl =» 1

Pién trd cuc gop 1a 15000 Ohm
Bién trd cuc g8c 1a 1435000 Ohm

Q2.17 Hay stta ddi chuong trinh trong Q2.16 sao cho né hién thi dién trd
cuc gop ra kQ va dién trd cye géc ra MQ. Chay thit 2.26 gidi thiéu
mét thi du lam mau.
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M Chay thi 2.26

Nhé&p vao vec (S -» 15 Vi»» 15
Nhép vao Ic (mA) »>> 1

Pién trd cyc gép 1la 15 kOhm
bién tréd cyc g8c 1la 1.43 MOhm
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Chuong 3
CAC LENH LUA CHON

Trong mdt chuong trinh tufin ty, mét day cac lénh duge thuc hién
ké& ti€p nhau. Dudng din chuong trinh, khong bao gid thay d8i. Tuy
nhién, trong phan 16n cac chudng trinh, viéc di dén quyét dinh con phu
thudc vao cac gia tri dugc nhap vao hojc cac gia tri da dude xi 1y. Qua
trinh nay duge thyc hién bing cac 1énh didu khién. Moi quyét dinh déu
lap di lap lai. Cac lénh quyét dinh, hodc lga chon dé cho phép luin
phién tac dong 1A tuy thude vao k&t qua cta phép toan. Hai 1énh duge
dung dé di dén quyét dinh 1a: if. . .else v switch. Qua trinh lap cho
phép tao thanh mét vong kin tir tap hop cac 1énh. C6 ba dang l4p di lap
lai: while, do va for. Hinh 3.1 chi ra tién trinh (uu d3) cha mét
chuong trinh tudn ty va mdt chuong trinh khéng tudn tu véi sy lua
chon va cac 1énh lap di lap.

Bt adu

L§nh iap

Lénh

Lgnh

Két thic Két thue

IR

CHUGNG TRINH TUAN TU  CHUONG TRINH KHONG TUAN TY

Hink 3,1: Chuong trinh tudn tu va khéng tudn ty.
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Lénh diéu khién tac déng lén cac biéu thic ¢6 diéu kién va ching c6
thé tac déng dén cac 1énh don gidn hodc cac 1énh phite tap. Diu ngoac
nhon” ({ }) xac dinh ché bat ddu va két thic ca khéi.

3.1 LENH if ... else

Su quyét dinh duge tién hanh bang lénh if (néu) dé xac dinh xem
vé mit légic thi mdt biu thic diéu kién 13 TRUE (dung) hay FALSE
(sai). Néu la TRUE, chuong trinh s& chip hanh (execute) mdt khéi ma;
néu la FALSE thi s& chon lua kha ni#ng chip hanh khac (néu c6). Tu
khéa else (khong thi) xac dinh khéi FALSE. D&u ngoac nhon duge st
dung dé xac dinh chd bit ddu va két thic ctia khéi. Didu dang chi y 1a
khéng ¢6 kidu dit liéu s8 Boole trong ngén ngii C.

Cac todn tu so sanh ( >; <; >=; <=; ==; 1=) d4n dén ké&t qua la TRUE
hoac FALSE tit phép tinh tuong dng. Cac lénh 1dgic (&&, ||, !) ¢6 thé
duge chia nhém d€ ¢6 duge chic ning mong mudn. Néu nhu phép toan-
khéng phai 14 so sanh, nhu x1t 1 téi bit hoac phép toan s6 hoe, thi mét
gia tri khac 0 1a TRUE va bing 0 1a FALSE. Hinh 3.2 cho thiy cac toan
td so sanh, x& 1y t6i bit va s6 hoe nhém lai ciing véi cc toan tit logic
nhu thé nao.

Cac phép todn
30 sdnh

€, >, €o >0 == "2}

TRUEFALSE
®ang/ sai)

! TAUEFALSE
;

Céc phép todn

FALSE (Zero Valus) | Céc fodn tif
{7 1§ 431 bt logic
oo meenst - Brpie o zerceaive] o
Céc phép fodn
86 hoc FALSE (Gia tri 0)
(do, o=l -,

L |

TAUE (G4 trj khic 0)

Hinh 3.2: Ciu tric tdng thé cia lénh if...

" Con goi 12 dau ngojc 6m, & ddy ding thuat ngﬁ ngoiic nhon dé phan biét véi du ngoic
vuéng ([ J) (ND).
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Sau day 1a thi du vé ¢d phép caa lénh if. N&u nhu khéi 1énh chi cé
mét 1énh, thi ddu (§}) ¢6 thé duge bd di.

if (expression)
{
statement block

}
Sau day 1a mét mAu cac cdu 1énh ¢6 b6 sung thém else.

if (expression)
{
statement blockl
b
elge
{
statement block?
}

C6 thé két hop cac lénh if...else dé tao cac chlc nang mong
mudn. Trong thi du ti€p theo, 1énh statement blockI duge thuc hién néu
nhu biéu thilc expressioni la TRUE. Néu 1a FALSE thi chuong trinh
s& kiém tra bidu thitc tiép theo. N&u biéu thitc nay 1a TRUE thi chuong
trinh thyc hién 1énh statement block2, néu khéng né sé kiém tra bidu
thitc tiép theo v. v... Néu nhu t&t ca cac biéu thic déu 1a FALSE thi
chudng trinh sé thyc hién khoéi 1énh else cudi cing, trong trudng hgp
nay la l1énh statement block4:

if (expressionl)

{

statement blockl

}

else if {expression2)
{

statement blockl

}

else if (expressionl)

{
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statement block3

else

{
statement blockd
}

Hinh 3.3 minh hoa 1énh nay dudi dang so da.

e Khéi Nnh
4

Hinh 3.3: Ciu tric caa lénh if hén hgp.

Hinh 3.4 gidi thiéu ba thi du vé lénh if. Trong m&i thi dy, cac phép
tinh so sanh (==, !=, >) duge gidi trude vi chiing ¢6 mic d6 wu tién cao
hon so véi cac phép tinh logic (&&,|.|). Sau phép tinh so sanh chuong
trinh gidi phép tinh légic VA (AND, &&) vi né c6 mitc d6 wu tién cao
hon phép tinh légic HOAC (OR, | (). Sau cac phép tinh légic VA (AND),
HOAC (OR), thi tit bidu thiic sé& nhan duge két qua 13 TRUE hosc
FALSE. C6 thé tham khao cac thong tin trude ddy da dé cap trong
chuongI.
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Trén hinh 3.4(a) phin thit nhat ctia biéu thic (x==4) din dén gia tri
TRUE khi x biing 4. K&t qua cda phén thi hai (y>2) 1a FALSE khi y
khong ldn hon 2. Phép to4n so sanh cufi ciing cu thé 1a ch!= %’; ¢6 két
qua 1a FALSE khi gia tri ctia ch bing ‘x’. Sau khi cac phép toan so sanh
nay da duge xac dinh, phép toan logic AND (&&) tac dong 1én két qua
ctia hai phép toan so sanh du tién ( (x==4) && (y>2) ). Phép toan nay
din dén két qua 1a FALSE khi ¢6 {t nh&t mot trong cac phép tinh so
sanh la FALSE. Két qua phan cudl cing cda lénh (ch! = ) ciing 1a
FALSE, nhu vay két qua clia toan b$ biéu thite nay 1a FALSE.

Trong hinh 3.4(b) toan tit so sanh déi véi y d& duge thay d6i sao cho
phép tinh xic dinh xem lidu gia tri cha y 1a nhd hon 2 (y<2). Didu kién
nay dan dén két qua 1la TRUE, khi két qua cta phép tinh logic AND 1a
TRUE. Nguge lai diéu kién nay, lam cho toan bé biéu thic 1a TRUE, khi

phép toan lagic OR la TRUE néu nhu bat ky mét trong cic toan hang la
TRUE.

Trong hinh 3.4(c) phép toan (¢ch=="x") din d&n ké&t qua 1a TRUE thi
ngudc lai sé lam cho toan bo biéu thiic 1a TRUE,

Xmd; xed; - x=d;
y=1.543; y=1.543; y=1.543;
ch="x’"; cha'x'; ch="y';

If {{e==4) && (y»2) I (chi='x}) i {{x==d) && (y<2) Il (chi='x)) f {(x==4) && {y>2) Il (ch=="x"})

TRUE &4 FALSE (| FALSE TRUE && TRUE IFALSE  TRUE && FALSE 1l TRUE

VS 1/

FALSE Il FALSE TAUE Il FALSE FALSE || TRUE

L)
FALSE TRUE TRUE

(@ @ (=
Hinh 3.4: Cac thi du chaa Jénh if.

Hinh 3.5 minh hoa cac toan tit s6 hoc v xi 1y tdi bit ¢6 thé dudgc
ding vdi 1énh if nhu th& nao. Trong hinh 3.5(a) toan ti légic AND coi
nhu gia tri cda x 1a TRUE khi gia tri cda né khac 0 (zéré). Trong hinh
3.5(b), két qua cia phép tinh x & bing 0; nhu vay toan tit lgic ciing coi
nhu két qua nay 1a FALSE. Tuong ty, trong hinh 3.5(cfk_§t’qué clua
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phép toan xit 1§ t6i bit x & 2 (00000100 & 00000010) dan dén mét gia tri
0; nhu vay toan tit 16gic xtt 1 gia tri nay nhu 1a FALSE.

k) xal; Xk
y=1.543 y=1.543 y=1.543
che'x' ohe'y' : che'x’

H((X) &R {y>2) H {ohie'x)) ¥{{e) K& {y=2) I {chi=x}) W{(x82) &4 (y<2) !l {chme's))

TRUE && FALSE || FALSE FALSE && FALSE |} FALSE FALSE &4 TRUE Il FALSE

Vb S/

FALBE l| FALSE FALSE il FALSE FALSE Il FALSE

FALSE FALSE TAUE

o} [ 5]

Hinh 3.5: Cac thi du cua lénh if.

3.1.1 MOT SO THI DU
Bién déi thiap phén sang nhi phén

Chuong trinh trong muc nay bién déi mét gid tri s8 nguyén thap
phan sang dang nhi phén 8 bit khong dau. Mot k§ thuat dude goi 1a che
bit duge sit dung dé nhan biét cac bit riéng 1é bing cach dat cac bit
khac, khéc véi bit dude quan tam, bang 0. K§ thuat nay st dung toan tu
x{ 1y t6i bit (&), din dén két qua biang 0 d6i véi mdt bit néu nhu mét
trong nhiing todn hang bit bing 0; néi khac di, néu nhu mét trong cac
toan hang bit bing 1 né s& din dén gia tri cua bit toan hang khac. Hinh
3.6 1a mot thi du vé viée che bit nhé thit ba (by). Trong trusng hgp nay,
mat na bit duge st dung la 0x04; mat na nay sau dé duge lién két AND
theo tiing bit. Chi c6 hai két qua kha di tit phép tinh nay: 1a 0 (néu by
bing 0) hodc 4 (néu by bang 1). D4u x cé nghia 1a khéng can quan tam

~d&n trang thai, trong d6 mét bit c6 thé nhan gia tri nhi phan bat ky
(hglﬁa la O hedce b.

v Chudng trinh 3.1 si dung lénh i f vdi cac gia tri che bit 0x80 (1000
0000), 0x40 (0100 0000) v. v..., dé xac dinh xem liéu ¢6 bit nao trong 8
bit thap hon cla s8 nguyén thap phan duge dat. Lénh princf () hién
thi ting bit trén mot dong khi & d6 khong cé k¥ tu dong méi (\ n’) & cudi
mbi x4u dinh dang cho ham print £ (). Bit c6 gia tri cao nhét duge hién
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thi trudc tién khi xuét hién 6 phia bén trai man hinh. Cha y ridng day
khéng phai 1a phuong phap hiéu qua nhat d€ giai quyét van dé nay; mot
vong lap sé lam cho chudng ‘trink ngin gon hon nhidu (xem chudng
trinh 4.2).

Ls8

e

[x x[xx lx |B X | x | Toan hang

ololoje|lo|1]o]| o fMatnabit
(OnD4)

Hglklr':lr'i'll'-\'l

|0 0io ulo[s t;loiKﬂlqué

0000 0100 (Or04) 0000 00O (Bx0)

Hinh 3.6: Phép toan che bit.

E Chudng trinh 3.1

/* prog3_1l.c */
/* Chuong trinh @& bié&n ad61 mdét <& thap phén */
/* thanh mdt s8 nhj phan khéng ddu 8 bit */
10t main{veoid)
{
int 1; /* only the bottom eight bits are used. An. */

/* unsigned char data type could also be used */

printf{”"Enter decimal value {0-255)>>> *);
scanf (*%d”,&1) ;

printf (*Binary equivalent is *) ;

if (1 & O0x80) printf(“17);* else printf(*J~);
if (i & 0x40) printf(*1*); else printf(*07);
if (1 & 0x20) printf(«l7y; else printf("O”);
1f (1 & 0x10) printf(*1l7); else printf(*0*};
1t {1 & 0x08) printf(*1l*); else printf(”O“);
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if (i & 0x04) printf(#1"); else printf(«0");
if (i & 0x02) printf(*i®); else printf(¥0~);
if {1 & 0x01) printf{¥l*); else printf(#0*);
puts(“®});

return{0) ;

}

Chay thi 3.1 va 3.2 chi ra hai thi dy lam mAau vdi cac gia tri nhap
viio tudng tng bing 33 va 255. Ca hai 14n chay thu déu tao ra cac gia tri
nhi phan thich hdp. '

ki Chay thi 3.1
Nhé&p vac gid tri thép phidn(0-255)>>> 33
Tuong Aducng nhi phén 1a 00100001

= Chay thit 3.2
Nhap vao gid tri thép phin (0-255)>>> 255
Tuong duong nhi ph8n 1a 11111111

Mot vai diém sia d8i da duge bd sung vio chuong trinh 3.2, ching
han mot cai by dé phat hién cac gia tri nhap vio khong hop 18, cu thé
la nhd hon 0 va lén hon 265. Chudng trinh sé thoat ra ma khéng in gia
tri nhi phan néu nhu mét gia tri khéng hgp 1é duge nhap vao. Mot diém
bd sung khac ding chi din hudng #define dé thay thé nhitng gia tri bit
che biing cac thé bai, thi du bit che c6 gia tri cac nhat (0x80) duge thay
thé bing k¥ hiéu BIT7. Ky thuat nay cai thién céch doc chuong trinh.

Chuong trinh 3.2

/* prog3_2.c */
/* Chuong trinh d€ hién thi mét s8 thap phan */
/* khéng d&u 8 bit thanh djnh dang nhj phén */
/* A few bit mask defines */



2. CAC LENH LUA CHON | 101

#define BITO 0x01
#define BIT1 0x02
#define BIT2 0x04
#define BIT3 0x08
#define BIT4 0x10
#define SITS 0x20
#define BIT6 0x40
#define BIT7 0x80
int main(void)

{

int i;

printf (*Enter decimal value {(0-255)»>> *);
scanf (*%d4d",&i};

if ( {i<0Q) |l (i=255))
puts{*Invalid entered value®):
else

{

printf{*Binary equivalent‘is ")

if (i & BIT7) printf(“1”); else printf(*0*);
"1f (1 & BIT6) printf(*17); else printf(“0*);
if (i & BITS) printf{(*1*); else printf{(*0~);
if (1 & BIT4) printf(“1”); else printf(#07);
if (1 & BIT3) printf(“1*); else printf(~0~);
if (i & BIT2) prihtf{ 17); else printf(¥*0");
if (i & .BIT1) printf(”1”); else printf{“0*);
if (i & BITO) printf(* 1\n” }: else printf(#*0\n*);

}
return{0) ;

}

Chay thit 3.3 va 3.4 giéi thiéu céc 161 ra lam miu ti chuong #rinh
nay. Phép thit d4u tién véi mét gia tri pha hop véi gi6i han (36) va phép
thit thit hai véi gia tri nhap vao khéng hop 18 (430).
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E Chay thit 3.3
Nhéap vac gid tri thap phidn(0-255)>>> 36
Trong ducong nhi phdn 1& 00100100

= Chay thir 3.4
Hhdp vao gia tri thap phan {(0-255)=>> 430
314 tri khéng thich hop

Cdc phép toan xu ly t6i bit (bitwise)
Chuong trinh 3.3 14 két qua b8 sung cla chuong trinh 2.19. Mét

thyc don tiy chon don gidn d3 dude bd sung A€ ngudi dung c¢é thé lya
chon ham Boole cén c6, thi du OR, AND, EX-OR, NOR hodc NAND.

E Chuong trinh 3.3

f* progli_3.c */
/* Chuong trinh si dung mdt thuc don don gian */
/* d€ lua chon mdt phép todn phan theo bit */
/* trén hai gid tri dugc nap vao ' */

#include <stdio.h>
#tdefine OR 1
#define AND 2
#define EX-OR3
#define NOR 4
#define  NAND" 5
int main{veoid)

{

int” valuel,value2,option;
puts {“Program to determine bitwise operation on two values”);
printf (“Enter two hex values >>>");

scanf {“%$x %x”,&valuel{&value2};

putgs{?Entey function required”);
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printf{*1-0R \n2-AND \n3-EX-OR ‘n”};
printf (#4-NOR \nb5-NAND \nenter >> *);

scanf {*3d*, &option);

if (option== OR)
printf (7ans is %x {(hex)\n”,valuel | valuel);
else 1f (option==AND)
printf {(“Ans is %x (hex)\n”,valuel & valuel);
else 1if (Option==EX-O0R)
printf (“Ans is %x t(hex)\n”,valuel " valuel);
) else 1f (option==NOR})
printf (*Ans is %x (hex)\n”,~{(valuel | value2));
else 1if {option==NAND)
printf (“Ans is %x {(hex)\n”,~{valuel & valueZ));
else puts {(*INVALID OPTION"):

returni{0};

Chay thi 3.5 chi ra s3 liéu nhap vao khéng hgp 1&, nghia 1a mét s6
bat ky khac véi 1; 2; 3; 4 hoac 5.

= Chay thit 3.5
Program to determine bitwise oparation on two values
Enter two hex values »»>»> 532e 321C

Enter function required

> - CR

2 - AND

3 - EX - OR
4 -~ NOR

5 - NAND

Nhap vac Option»>7
INVALID QPTION




104 LAP TRINH C TRONG KY THUAT DBIEN T(Y

Chay thit 3.6 1a két qua chay méu véi phép tinh AND.

& Chay thiz 3.6

Program to determine bitwise operation on two values
Enter two hex values »>> 532e 3210

Enter function reguired

1 - OR

2 ~ AND

3 - EX - OR

4 - NOR

5 - NAND

ENTER >> 2 T

Answer 1s 1200 ‘thex)

Cdc dién tré mdc néi tiép va song song

Chuong trinh 3.4 xac dinh dién trd tuong duong ctia hai dién trd
mic ndi tiép ho#c song song. Chuong trinh st dung scanf {}dé cho hai
gia tri dién trd va getchar () lua chon loai mach. V&n dé cé thé xuat
hién khi st dung getchar() sau scanf() vi nhitng ky ty dong méi
dude luu giit trong bd dém ban phim. Lénh fflush(stdin) duge chén
vao chudng trinh 4é xo0a bd dém trude khi getchar () duge g01 (stdin
¢6 nghia 1a thi€t bi nhap vao chudn - standard input, ey thé 1a ban
phim).

Chuong trinh cling s dung tolower () dé chuyén d6i ky tu lua
chon mach dién dude nhap vao thanh ra chit thuong (ham nay da duge
dét lam mau - protyped - trong tép ctype.h).

E Chudng trinh 3.4

/* progl_4.c */
/* Chuyong trinh xAc djinh dién trd tuong duong cba */
/* hal dién trd d&u hodc ndi tiép ho&c song song */

#include <stdig.h>

#include <ctype.h> /* required for tolower() function */
int  main(veid)
{
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float R1,R2,.R_equ;
char c¢h;

printf (“Enter two resistance values >>"):
scanf (*%f %f7,&R1,&R2);
fflush(stdin); /* flush keyboard buffer */

printf{“Do you reqguire (s)eries or (plarallel>>"};
~ch=getchar();

i1f (tolower(ch)=='s’) /*convert character to lowercase */
R
R_equ=R1+R2;

printf (*Pouivalent series resistance is %8.2f dwms”,R equ);
) )

else if (tolower{ch)=='p’)
R_equ=(R1.R2)/{R1+R2);

printf (*BEquivalent parallel resistance is.2fhms* ,R_equ};
}
else puts(“Invalid entry”);
return(0);

)

‘ Cdc phuong trinh bédc hai

Mbt 58 bai tap dién din dén viée gidi phuong trinh bac hai. Dang
chudn cda phudng trinh bac hai la:

ax® +bx+c=0
Nghiém x trong phuong trinh nay duge viét duéi dang:

—bx Vb —dac

2a
Nghiém nay cé thé din dén ba dang két qua:

X2 =

1. Néu nhu b2 = 4ac thi s& c6 nghiém thye (x = -b/ 2a)

2. N&u nhu b2 > 4ac, sé c6 hai nghiém thuc:
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_=b+b -dac ~b-vb* —4ac

Xy = VA Xy =

2a 2a

3. Néu khong (nghia 1a b2 < 4ac) cac nghiém sé la phiic:

-b  Ndac-b? . ~b  Ndac—b?
52T 24 VR =0T a

Chuong trinh 3.5 x4c dinh nghiém cta mét phuong trinh bac hai.

Trong chuong trinh nay iénh if...else dugc stt dung dé xac dinh néu

nghiém 1a thyc, phic hoac don. Gia tri nhap vao ham cén bac hal

{sqart (}), c6 trong math.h, sé duge kiém tra d€ xac dinh xem liéu né co

gia tri Am. Néu nhu n6 4m, thi 6 thé lam cho chuong trinh ding lai vi

khéng thé tinh duge can bac hai cia mét s6 am. Chuong trinh cing cé

thé bi dimg lai ndu nhu a bang 0 bdi vi khéng thé thye hién phép chia

cho s6 0 (cai by dé phat hién 181 nay duge thao gd 4 mét bai tap thuc
hanh).

Il

Chuodng trinh 3.5

/* prog3_b.c */
/* Chuong trinh tim nghiém cla mdt phueng trinh béc hail */
#include <stdio.h=>

#include <math.h>

int main(void)

{

“loat a,b,c,reall,real2,img;

puts {“Program to determine roots of a quadratic equation”);
printf(*Enter a,b and c »>>");

ccanf (7%f %f %f”,&al&b, &c);

printf (“Equation is %.2fx*x+%.2fx+%.2£\n",a,b,c);

if ({(b*b)-{4*a*c))

{ /* singular root : */

reall=(b*b)/(2*a);

printf (“Root is %.2f\n*,reall);

else if ({b*b)=(4*a*c))
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{ /* real roots */
reall={-b+sqgrt{ {(b*b)-4*a*c }) /(2%a);
real2={(-b-sqgrt{ {(b*b)-4*a*c )} /{(2*a});
printf(”Rootg are %.2f, %.2f\n",reall,real2);

} else

{ I complex roots */
reall={(b*b)/{2*%a);

imag:sqrt(4*é*c—b*b)/(Z*a};

printf(*Roots are %.2f +/- j%.2f\n",reall,imag);
}

return (0) ;

Ba k&t qua chay thit: 3.7, 3.8 va 3.9 duge tién hanh khi kiém tra véi
ba loai nghiém. Trong két qua chay thd 3.7 cic nghiém cta phuong
trinh 1a thuc.

& Chay thit 3.7

Chuong trinh tim nghiém cia mét phuong trinh bic hai
ENTER a, b va ¢ >»> 1 1 -2

Phuong trinh 1a 1.00 x*x + 1.00x - 2.00

Cédc nghiém 13 1.00 va -2.00

K&t qua chay thu 3.8 1a phitc, nghia 1a ¢6 dang x + jy.

& Chay thir 3.8

Chucong trinh tim nghiém cfda mdt phuong trinh bidc hai
ENTER a, b vd ¢ >>>» 2 2 4

Phuong trinh 14 2.00 x*x + 2.00x - 4.00

Cdac nghiém la 1.00 +/- 31.32

Trong két qua chay thit 3.9 ta nhan duge nghiém don.
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H Chay thi 3.9

Chuong trinh tim nghiém cta mdét phuong trinh bic hai
ENTER a, bva c =»»»> 121

Phuong trinh 14 1.00 x*x + 2.00x - 1.00

Cdc nghiém 14 2.00

Song dién tu (EM)

Chuong trinh 3.6 sl dung 1énh if dé phan loai s6ng dién ti theo
buéc séng. Hinh 3.7 minh hoa phd séng dién tir khi dan réng budc séng
theo ty 1& khac nhau. Viéc phén loai séng dién tit duge tién hanh hoic
theo tin s§ hosic theo budc séng (théng thudng séng vd tuyén va vi ba
dugc dic trung béng tn s§ cla ching, trong khi con c6 mét cach khac
14 ding buédc séng). Thi du nhu séng dién tit véi budc séng 10 cm x&p
vao loai séng v6 tuyén, budc séng 500 nm 1a 4nh sang nhin thay va bude
séng 50 cm nam trong viing vi ba.

BUGC SONG
10 pm 1 nm 400 nm 700nm  1mm 100 mm

Tiahdng | Viba Séng vo

ngoai tuyén
N —
Hinh 3.7: Ph8 séng dién tir.
2 Chuong trinh 3.6 )
/* prog3_6.c . */
/* Chuong trinh xéc dinh loai séng dién tu */
/* ung véi mbt gid tri budec séng cho trube. */

finclude <stdio.h>
int main (veid)

{

fload lamda;
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printf{“Enter budc sdng >>>")
(“%f”,&lambda) ;

scanf

printt

if

else
else
else
elge
else

else

(lambda<le-11)

if
if
if
if
if

return

X

{lambda<le-9)
(lambda<400e-9)
{lambda<700e-9)
{lambda<le-3}
{lambda<le-1)

(0} ;

puts
puts
puts
puts
puts
puts
puts

109

(“Electromagnetic wave”);

{“Gamma Ray !!!")}
("X-ray”)
(*Ultraviolet®)
{*LIGHT")
(*infrared")
{(*"Microwave”)

{(*Radio wave”)

K&t qua chay thit 3.10 14 mdt thi du lam miu

& Chay thi 3.10
Nhip vao gid tri budc séng >>> le-10
Séng dién tit trong trudng hop nay la tia X

Cac séng dién tif ciing ¢6 thé duge dic trung bing tan sé clia chiing.
Chuong trinh 3.7 cho phép ngudi diing nhap vao tidn s caa séng, va
chuong trinh lic d6 xac dinh buée séng bing cach st dung e6ng thitc:

A=

C

S,

6 diy c la tée d6 clia 4nh sang con £ 13 tin s8 clia séng dién tir.

B Chwong trinh 3.7
/; progld_7.c
/* Chuong trinh @€ x&c dinh dang séng d€ nhip vao tdn s6 */

#include <stdio.h> _

SPEED_OF_LIGHT 3e8

#define

int

{

main {(void)

*/
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float lambda, fregq;
printf {(*Enter frequency>>>"};
scanf (*%f7,&freg”);

lambda=3PEED OF_LIGHT/freq;

printf (*Wavelength is %. 2e m. IM wave is *, lambda):
if (lambda<le-11) puts (“Gamma Rays!!!”)
elge if {lambda<le-9) puts (*X-ray”)

élse 1f {lambda«<400e-9) puts {(“Ultraviclet”)
else if {lambda<700e-9} puts (*LIGHT”)

else it (lambda<le-3) puts {*infrared”)
elge if ({lambda<0.3e-1) puts (*Microwave”)
eilse puts {(“Radio waves”)

return {0}

r

}

K&t qua chay thit 3.11 14 mét thi du 1am mau.

& Chay thit3.11
Nhap vao gid tri tén s8 >>> 10e9

Bugc sdng la 3,0e-02 m. Séng dién ti 14 séng vi ba

3.2 LENH switch

Lénh switch (ré nhdnh) dude sit dung khi cé6 nhiéu quyét dinh phai
thyc hién. Binh thudng 1énh nay duge st dung dé thay thé cho lénh i f
khi ¢6 nhiéu céach thyc hién chuong trinh. Cd phap cta lénh switch
nhu sau:

switch {expression)

{
case constl: statement{s) : break;
cage constZ: statement(sg) ; break.
default: statement (s) ; bredk;

)
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Lénh switch kiém tra biéu thitc (expression) gin vao mdi héing sé
trong chudi (hing s6 phai 1a s§ nguyén ho#c kiéu di lidu ky tu). Khi ¢é
su phit hop (cac) 1énh két hgp véi hing 8 da dugde thyc hién. Viéc chép
hanh didn ra véi t4t ca cac 1énh khae cho dén khi 1énh break xuit hién
hodc d&n su két thic cla switch, bt ké 1a su viée nao xay ra trude.

Néu nhu khéng c¢6 hiéng s6 phu hgp véi bidu thic switch thi mét
tap hgp cac 1énh két hop véi didu kién mic dinh (default) sé duge thuc
hién.

3.2.1 MOT 86 THE DU
Méa mau dung cho dién tro

Théng thudng cac gia tri dién trd c6 thé doc duge théng qua hé

théng cac vong mau hay con goi 14 ma mau, nhu minh hoa trong bang
3.1.

Bdng 3.1: Hé thong ma mau dién trd.

Digit Mau Hé s6 nhan  Digit Mau Hé s6 nhan
Bac nhi 0,01 | Vang 10k
Vang nhi 0,1 5 Xanh 100 k
0 Den 1 6 Lam 1000 k=1M
1 Nau 10 7 Tim 10M
2 Db 100 8  Xam
3 Dacam  1000=1k 9  Tring

Chuong trinh 3.8 si dung mét lénh switch dé xac dinh mau cla
cac vOng mau trén than dién tro doi v6i mot gia tri dién tro duge nhap
vao. Bién st dung colour (mau) di duge khai bado nhu mdt unsigned
int (88 nguyén khéng dau) béi vi gia tri nhap vao luén luéndudng.
Mudn thé, scanf () ¢d k§ hiéu 3u dé chi ré6 khudn miu.

E Chuoung trinh 8.8
/* progi_B.c *

/* Program to determine colour code for a single */
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/* resistor band digit */
#include <stdio.h>

int main{void)
{
unsigned int colour;
/* char or unsigned char could alsc be used */
printf (“Enter value of colour band (0-9)>>%)
scanf ("%u”, &colour)

printf{”Resigtor ceclour band is *):

’

switch{colour)
{

case 0 : printf (*BLACK”"); Dbreak;
case 1 printf (“BROWN”"); break;
case 2 printf (*RED”); break;
case 3 printf {(“ORANGE"); break;
case 4 printf (*YELLOW*):; break;
caseé 5 printf (“GREEN"); break;
case 6 printf (“BLUE”"): break;
case 7 printf (*VIOLET"}; break;
case 8 printf (*GREY”"); break;
case 9 printf {(*WHITE"); break;

P

return(0) ; ’

{

K&t qua chay thit 3.12 gi¢i thiéu mét thi du lam miu.

2 Chay thit 3.12
Nhdp vao s& cdc vong mau (0-9)>> 3
Véng mau la da cam (ORANGE)
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Chuong trinh 3.9 si dung chi dan hudéng #dcfine dé dinh nghia
cac vong mau trén dién ted. Co thé xay ra xung ddt véi dinh nghia nay
néu nhing day muyc tip tin khac chia nhitng dinh nghia nay. Trong
truong hgp dé phai thay déi cac dinh nghia bang cach dat tén khac di,
chéng han: RES_BLACK, RES_BROWN, v. v...

Suv mic dinh: da duge bd sung dé bay cac gia tri nhap vao khéng
hgp 1é (nhu nhoé hon 0 hodc 16n hon 9).

E Chugng trinh 3.9

/¥ Prog 3_%.¢ *
/* Program to determing colonr code */
/¥ ftor resistor or hand digit *

#include <stcio. >

#aefine BLACK {
tdefine BROWN 1
fdefine RED 2
#deline ORANGE 3
#tdefine YRELT.OW 4
fdefine CRERN 5
#define RIU &
tdofine VIOLET 7
tdefine GREY 3
ftdefine WHT T a

It main{void!}
{

unsigned int colour;

printf{*Enter va.ue o colour band (J-5)=»");
scant (*%u’, &colour);

orintf {“Resistor colour band is *);
switch (colour)

{

casa 3TACK: printi (*“BLACK"); breax;
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case BROWN: printf (*BROWN”}; break;
caseRED: printf (*RED”); break;
case QRANGE: printf (“QRANGE”}; break;
cage YELLOW: printf {("YELLCOW"); break;
caseGREEN: . printf (*CREEN"); break;
caseBLUE: printf (“BLUE"); break;
caseVIOLET: printf (*VIQOLET"}; break;
caseGREY: printf {“GREY*); break;
case WHITE: printf (*WHITE"); break;
default: printf (#*NO COLOUR”): break;
}

return(0);

{

Mot kiéu khuén miu méi dé dinh nghia mét day gia tri s& nguyén
la st dung kidu dit liéu enum. Chuong trinh 3.10 ¢6 cing téac dung nhu
chudng trinh trudc; né dinh nghia BLACK (mau den) la 0, BRAUN (mau
niau) 1a 1, v. v... Khai bao enum thiét lAp mét day cée gia tri s6 nguyén.
Né&u nhu day nay bat ddu ti 0, thi khéng cin phai thiét lap trang thai
ban ddu clia gia tri, bing khéng thi tham s& ddu tién phai duge tao
khdi. M6t mau khai bao enum cho ra dudi day, khai bao nay khdi tao
day ti -2 (silver) va day sé 1a bac nhi (silver)=-2, vang nhu (go1d)
=-1, den (black)= 0, v. v... t8i mau tring (white) = 9 va bién duge khai
bao la colour.

enum (SILVER=-2, GOLD, BLACK, BROWN, RED, ORANGE,
YELLOW, GREEN, BLUE, VICLET, GREY, WHITE} colour;:

Mbét wu diém cna vide st dung kiéu dit liéu enum 1a bién chi c6 thé
lay cac tén ena céc sy khai bdo, thi du colour =2 14 sai, trong khi
colour = dd la ding.

Bién phap nay hoan thién kha nang kiém tra 13i cia chuoag trinh

bang cach han ché& s dung kha nang ctia bién.
h
£ Chuong trinh 3.10

A* oprogl_1G.c */

ginc.ude «srdio.’: -
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int main(void)
{
EIUm (BLACK, BROWN, RED, ORANGE, VELLOW,
GREEN, BLJL, VIOLET, GCRRY ,WHITE) colours;

printi(*Enter value >27);

’

scant (#%d”, &colour) ;

print.f (*Resistor colour band ig”) -

switch {colours)

r
1

case BLACK: print{ (“BLACK") ; breax;
case BROWN: nrintf (“3ROWN”) ; break;
casa RpED: printf{*RED"} ; break;
case QRANGE: printf (*ORANGE") ; break.
Case YELLOW: privtf {(*YELLOW”) ; break: ’
case GREFEN: privtf { “GREEN") ; oreak;
cazne BLUR: printf i YBLIUEY ) ; break;
case VIOLET: printt{*VIOLET"); break;
cagse GREY: princi {*GRAVY") ; break;
cage WHIT=D: print T (*WHITE") ; breax;
default: wrintf (“NO COLOJUR") ; hreak;
b

recurn(0)

Chuc nang cua vi mach TTL

Mot ho cac vi mach t& hop (IC) 6 tén la ho 74 ¢6 thé duge dung dé
bo sung cac ham légic tidu chudn nhu AND, OR, NOR, NAND, v. v...
Chang han, 7400, 7402 va 7408 c6 chia cac cdng NAND, NOR, vi AND
tuong ung.

Trong chudng trinh 3.11 ngusi ding nhap vaoc kiéu cua ham va
chuong trinh xac dinh kiéu ctia vi mach TTL ma né c6 thé bé sung. N6
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st dung lénh switch dé chon Ilga tit mét thuc don cho AND, OR,
NAND, NOR va NOT 2 161 vao (bd dém dao). Nhu trude day, kidu dit
lidu enum duge st dung dé dinh nghia cac ham logic.

Chudng trinh 3,11

[k

/* prog3_1ll.c */
/* Chuong trinh d& xdc dinh TTL cho ham  */
#include «stdioc.h>

int main{vold)
enurm ({AND=1,0OR,NAND, NOR,NOT) gate_tvpe;

puts(“Enter loglic gate required”)
puts(“l - 2-input AND gate”};
puts({®1l2 - 2~input OR gate”);
putgs{*3 - 2-input NOR gate”);
puts(”4 - 2Z-input NOR gate”};
puts(*h - 2Z-input NOT gate”);
puts(*6 - exit program”);

scant (“%d", &gate_type) ;

printf (*TTL gate(s) available 1is (are)”)
switch{gate_type)

{
case AND: puts(*7408"}); break;
case OR: puTs (“74327) ; break;
case NAND: puts{#7400,7401,7403,7437,7438") ; Ireax;
case NOR: puts(*7402,7428,7433"); nreak;
case NOT: puts(*7404,7405,7505,7416"}; break;
default: puts{*Invalid cption”i;
}
return{Qd};
}

Céac thi du tiéu bidu duge cho trong két qua chay thit 3.13 va 3.14.
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& Chay thw 3.13
Nhap vao céng 18gic can cd

1831 vao cua cda AND

a
-

181 vaoc cua cua OR

2
2

- 72: 181 vao cda cia NAND
5 5
2

181 wvao cna cua NCR

s

181 vao cda cua NOT

[T - T VR S B A
1

cédc cla TTL tucng ung la 7408

Ed Chay thir 3.14

Nhap vac céng l8gic cén cd

- 181 vac cta cua AND
~ 181 vao cua cda OR
- vao cua cua NAND

181 vao cia cua NCR

Nobo DDOBRY OB
|,,_.
O
I

181 vac cua cua NQT

[WE I N S PE R o B

Cac cfta TTL tuong ung la 7400, 7401, 7403, 74037, 7438.

Dién tré ctia mét day déan

Dién trd cia mot day dén hinh tru la mot ham cia dién tro sudt,
tidt dién ngang va d6 dai cha né. Nhitng tham s6 nay dugc minh hoa
trong hinh 3.8. -

Tt dién ngang

Pién tr& su st

pi e

Hinh 3.8: Day dan hinh tru.

DPién tré duge tinh theo cong thie:
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R="—"— [0
G day:
p dién trd suat cua day din (Q.m)

1 d6 dai cha day dan (m)
S tiét dién ngang cda day din (m?)

Chuong trinh 3.12 xac dinh dién trd cia mét day dén hinh tru lam
t bac, mangan, nhdm ho#c déng. Dién trd sudt cia cac chit nay 6 thé
duge dinh nghia khi st dung macro #define.

Ngudi ding nhap vao kidu day dan dudi dang mét ky tu (¢, ‘a’, ‘s,
hoac ‘m’) theo khuén mau chit hoa hoac chit thudng déu dugde bdi vi ham
tolower () bién d8i ky tu nhap vao thanh chit thudng (ham nay da
duge dit lam mau trong ctype.k). Khi nhap vao mot ky ty khong hop 18
diéu kién mac dinh cda lénh case sé tac dong va théng bao: Tnvalia
option sé XuAt hién trén man hinh. Chuong trinh goi ham exit () ;
tham s& chuyén giao vao ham nay 1a su két thic qua trinh. Mét gia tri
0 mé ta sy két thuc binh thudng; bt ky gia tri khac bao hiéu sy két
thic chuong trinh di thudng.

Lénh printf() hién thi dién trd trong cach viét khoa hoe (%¢)
nhut nhitng gia tri tiéu biéu nhiéu hoic it hon 1 O (nhu mQ hoac Q).

2 Chuong trinh 3.12
/* oprogl 12.c =/
/* Chuong Lrinh xdc dink dién trd ddy ddn hinh tryp */
#include <stdio.h>
#include <math.hs
#include <ctype.h>
#include <stdlib.h>

/* Define resistivities */
#define RHUO-copper 17e-9
#define RHO-AL 25.4e-9
#define RHO-SILVER l6e-9
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#define RHO-MANGANESE 1400e-9
#define PI 3.14

intmain(void)

{

float radius, length.area, rho,resistance;

char ch; .

puts (“Type of conductor =>»"};
puts(”{c)opper”);

puts (*(a)luminim”) ;

puts{(”(s)ilver”};

puts{* (m)anganese”);

/* get conductor type *f
ch=getchar();

printf {“Enter,radius and length cf conduictor »»"}
scanf(“%f %f“,&radius’ &length);
/* area Qf conductor */

area=PI- (radius*radius}; \ .
/* convert to lawercase and determine resistivity */
switch (tolower{ch)) -

{

case 'c': rho=RHO-COPPER; break;

case 'a': rho=RHO-AL; break;

case 's': rho=RHO-SILVER; break;

case 'm': rho=RHC-MANGANESE; break;

default: puts(“invalid option”); exitf(0); break;

}
resistance=rho*length/area;
printf {“Resistance of Conduétor is %.38 o, resistance)break;
return{0)
}
" Két qua chay thil 3.15 st dung mét day din bing nhém véi bén
kinh 1 mm va chiéu dai 1000 m. Dién tré tim duge 12 8,08 Q. «
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& Chay thu 3.15

Loat war liéu dar dién »-

Coronper: ddng

fa;rurninur: nhén

igiiliver: Dac

Ml anganese: mangan

a

Nhidp vac ban kinh va chidy dai cta day din s> le-3 1000

Dién Trd cla dav di&n 1a 8,090+000 Ohm

(6 thé c6 vai tuy chon case trong 1énh switch. Thi dy, néu nhu
ham tolower ()khéng duge s dung trong chudng trinh 3.12, thi tay
chon case c6 thé duge stta d6i dé bao gém tuy chon trén va dudi, nhu
chi ra trong cac dong ma dudi day: '

swizZcha (¢h)

case 'c': rho=RHO-COPPFER: break;

caze 'a': rho-RHAC-AL; break;
case 's': rho=RHO-5ILVER; hreak;
case 'm': rho-RHO-MANGANESE; break;

default: puisi{®invalid option”);exiti0);

3.3 THUC HANH
Q3.1 Xac dinh cac 161 trong chuong trinh 3.13 va 3.14.

Z Chudng trinh 3.13

A prog3_13.c
#include <stdio.hs
int maini{vo'd)
int ; 1;
puts

scanf {*%d~”, 1) ;.

o

Erter wvaluo of 1%y
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if (i - 5) pute{”i is equal to five*):
recurni(Ol;

1

Chuong trinh 3.14
/* prog3_l4d.c * /

iy

/* Simple calculator */
#include <stdio.h>

int main{vold)
int a-5,b=3;
char ch;

puts{”"Enter operator (+,-,* or /}:
ch = getchar{);

gwitch (ch)

case '+': (C=a+b;
case '-': c¢=a-b;
case '.': c=a*b;
case '/': cz=a/b;

priant{*%d %c %d = %d",a,ch,b,c);
return{0) ;

t

Q3.2 Xac dinh d4u ra ti chuong trinh 3.15 néu nhu ngusi dung nhip
vao mét gia tri bing 2. Stta ddi chuong trinh d€ né hoat dong
dang.

B Chuong trinh 3.15
/* prog3_15.c * /

#include <stdio.h>

int: main{voild)

{

int  a;

pﬁts(”Enter a nunmber”) ;
scanf (*%4*, &a);
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swltell {a)

e 1: putsi(?l entered®);
e 2: puts{*2 entered®};
case 1:; puts{*2 entered”);
e 4: puts(”4 entered”)

default: putg{*“Not. 1,2,3 or 4"}

Q3.3 Hay sita d8i chudng trinh 3.2 sac cho né hién thj nhitng gia tri trong
pham vi 0 dén 65.535 dudi dang nhi phan khéng dau 16 bit. Kiéu
di liéu unsigned int c6 thé duge st dung dé khai bao mét s&
nguyén 16 bit v4i bit khéng dau.

Két qua chay mau gidi thiéu trong chay thit 3.16.

& Chay thit 3.16

Enter unsigned integer (] to 6%535)=> 1
Sirary value 1s 0060002002000001
Frnter unsigned integer (0 Co 65535 ==
Blnary wva.ue is 0CJ0000C00000101
Enter unsigned integer {0 to 65535}%> 43
FBinary wvalue iz CJ00000000101011

Enter unsigned integer (0 to £65535)>> 245
Binary wvalue 1s 0000000011110101

Enter unsigned integer (0 to 655351 5321
Binary wvalue i1s 0001010011001001

LN

Enter unsigned integer (0 tc 65535)>» 32865
Binary wvalue is 1000000001100001

Znter unsigned integer (0 to 65535)>> 65534
Binary wvalue 1z 11112113111311110

Eanter unsigned integer (0 to 655351 0
Binary wvalue 1s CJ0000030000000C
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(3.4 Hay sita d61 chuong trinh Q3.3 d2 né hién thi nhiing gia tri trong
khoang tit - 32,768 dén 32,767 dudi dang mot s8 nhi phan c6 dau
16 bit. St dung kiéu dit iéu int cho gia tri duge nhap vao.

Q3.5 Hay sua déi chuong trinh 3.4 sao cho né khéng thé phat sinh 161
chia cho s6 khéng, nghia 1a khi a bing 0. Chu § 14 néu nhu a bang
0 thi nghiém sé& bang -c/b.

Q3.6 Hay sua d8i chudng trinh 3.7 gao cho ngudi dung ¢b thé nhap vao

thong s6 dac trung cla séng dién ti dudi dang gia tri tdn s8 hodc
bude séng. Két qua chay mau duge minh hoa trong chay thu 3.17.

& Chay thir 3.17

Lo you wish to enter
(f)reguenty OF
iwiavelegrh =»>

£

inter Sfroguencyr>x 10ey

wavelength is 3.0e-02 Electromagnetic wave 1s Microwave

Q3.7 Hay stia dbi chudng trinh Q3.6 sao cho nd stt dung chi ddn hudng
#dcfine dé xac dinh cac gidi han budc séng, ching han:
#tdefine GAMMA_RAY_LTIMIT le-11
Q3.8 Hay viét mot chuong trinh trong d6 ngudi ding nhap vao mdt s
nguyén va duge huu ¥ liéu co phai né duge hién thi nhu mot s6 bat
phan, mot s6 thap lye phan hodc mot ky tuf ASCIL. Két qua chay
mau dude minh hoa trong chay thu 3.18.

& Chay thir 3.18
Entor decimal @ i5

ho you wish (Hlex, ‘0jocal o n

Ualoe in hexadecimas is F (614 tri thdp nhi phan 1a F)

Q3.9 Hay viét lai chuong trinh trong Q3.8 sao cho ngudi dung co thé
nhap vao mét gia tri hodc dusi dang mdt s6 thap phan, moét sb bat
phan hoac s6 thap lye phan hoac mot ky tu. '
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M Chay thi 8.19

Type of entered value (H)e.,i0)ct., (Dlecimal or (Clhar:
Enter decimal : 15

Do you wish Co convert to {Hle., (0)ctal, (Clhar : h

Value in hexadecimal is F (Gid tri thdp nhi phén 1la F)

Q3.10 Thong thudng dién dung duge xac dinh qua mét gia tri va mijt
don vi duge do nhu pF, nF, pF, mF hodc F. Hay viét mdt chuong
trinh trong d6 gia tri dién dung va don vi duge nhap viao va
chuong trinh hién thi gia tri s6 hién tai ra Fara. Pon vi dién
dung sé nhap vao dudi dang mdt ky tu. K&t qua chay lam thi du
diuge minh hoa trong chay thu 3.20. Tham khao thém chuong
trinh 3.12.

& Chay thi 3.20

Nhip vao gid tri: 1

Nhap vao don vi: p, n, u h'oac m: u
Gid tri dién dung bi&ng 0.000001 Fara

Q3.11 Hay sia ddi chuong trinh Q3.10 dé ngudi dung nhap vao gia tri

dién dung hién tai va chuong trinh hién thi gia tri nay véi don vi

~ thich hgp nhat. Mt thi du minh hoa dude din ra trong chay thu
3.21. Tham khéao thém chudng trinh 3.7.

& Chay thit 3.21
ENTER capacitance: 5He-& (Nhip vac gia tri dién dung)
Dié&n dung bing 5 uF

Q3.12 Hay lap lai Q3.10 d6i véi gia tri ca dién trd. Cac don vi duge
nhap vao hodc 12 mQ (m’), Q (17, kQ (k") hoac 1a MQ (M). Két
qua chay thi 3.22 chi ra mét két qua lam thi du.
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& Chay thit 3.22

Ehter value: 3,21 ; Nhip vao gid trj

Enter unit m,1,k, or M : k

Resistance value is 3210 Chms ; Gid tri dién trd
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Chuong 4
LENH LAP

Mét qua trinh duge tai dién lai, hodc lap di lap lai. cho phép xép
mgt tap hop cac lénh thanh mét vong kin. C6 ba dang 14p d&i lap lai 1a
cac vong: wh' e, do va “or. Hinh 4.1 chi ra tién trinh chung cua cac
vong nay.

Piéu kién
bit dau

| Phép todn Khéi lénh
|

Khéi tenh

Digu kién la
TRUE 7

Piéu kién 13

Biéu kign 13 ™
TRUE ? ¢ TAUE ?

YES YES YES

Vong ldp for (1} Vong ldp while () Vonglap do. .while {}

Hinh 4.1. Tién trinh eta cac vong lap.
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Tdt ca déu doi hdi mét diéu kién kiém tra dé quyét dinh xem lidu vong
lip ¢6 tiép tuc nita hay thdi. Néu diéu kién kiém tra nay la dung
(TRUE) thi vong lap sé ti€p tuc, néu khdng thi vong lap sé ditmg. Vong
lap for ¢6 mdt diéu kién bit ddu vaA mot phép toan & bén trong vong
lap. Cac vong do...while() vA while{() gAn giéng nhau, nhung
ching kiém tra diéu kién lap lai vong & nhiing diém khac nhau.

4.1 VONG LAP for...

Nhiéu nhiém vy trong mét chudng trinh c6 thé duge lap lai, ching
han nhic nhap dit liéu, dém gia tri, v. v... Vdong lip for cho phép chép
hanh mot khéi ma danh cho mat chic nang difu khién da dat trude.
Sau day Ia mot khudn dang duge dua ra lam thi dy; néu nhu chi ¢é mot
lénh trong khéi thi dau ngoae nhon ({ 1) ¢6 thé duge b di.

tor f(starting condition; tost condition; operation)
{
statement block

}
o day:
starting condition - gia tri bt dau cia vong lip;
test cordition - néu didu kién kiém tra nay la dung
(TRUE) thi vong lap sé duge tiép tuc
chdp hanh;
operation - phép toan dude sip dit 6 cudi cla vong

lap.

Hinh 4.2 chi ra tién trinh (luu dd) cGa lénh nay.

tor fstarting condivion; Lest condlition; operationd

a [ i 7 -l
statement hiork

f
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¥

Oiu ién |
bét ddu

——

Kh&i Bnh |

Hinh 4.2: Biéu dién 1&nh for bing luu db.

M6t s6 thi du:

(a) for (1=1;i<10;i-+}
i s& bat ddu 6 mot gia tri bang 1, va ¢ mdi 14n chay xong mét
vong nd lai dugde gia tang thém 1{i++). Vong lap sé dung lai khi
né dat gia tri bing 10, nghia 14 gia tri cudi cling ma i ¢6 duge d bén
trong vong sé la 9.

() tor (index=100 ; index < 500 ; index +- 50}
chi 8 (index) sé bat ddu ¢ 100; mbi 14n chay xong mat vong thi 50
lal duge céng thém vao (index +- 50 la tudng dudng vé index
= index+50). Bén trong vong, chi s8 (index) sé& bang 100, 150,
200, 250....400, 450.

(c) for {(; ;)
dién ta mot vong lap vo tan.

(d) for (i-2;i<=128;1 1= 2)
bat diu véi i bang 2; mbi 1dn chay qua mét vong i lai duge ting
thém 2. Qua trinh nay tiép tuc chitng nio i con nhoé hon hoac biang
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128. Cac gia tri clla i 8 bén trong vong s& 12 2; 4; 8; 16; 32: 64 va
128. .

(e) for (k=-20.2; h>32; z--,J++}
bét ddu véi k bing -20,2; vong 1ap sé tiép tuc ching ndo h con 16n
hon 32. H& mot vong z bi giam di 1 cdn j duge ting thém 1. Diu

. phdy cho phép ¢6 nhiéu hon mot biéu thitc trong vang thit nhat va
vung thi ba cua for ().

4.1.1 MOT SO THI DU

Cdc ky tu ma ASCHI

Chuong trinh 4.1 hién thi cac ky ty ma ASCII d6i véi cac gia tn
thap phan bdt ddu va két thic duge nhap vao.

E Chuong trinh 4.1
/* progd_1.c
/* Chuong trinh &€ in cdc ky ty md ASCIT */
#include <«stdio.h>
int main{void)
{

int i,start,end;

printf{*Enter start and end for ASCITI chafacters;>”};
scanf {(*%d %47, &start, &end);

puts (“INTEGER HEX ASCITI") ;

for (i=start;i<=end;i++)
printf (%54 %5x %5c\n*,i,1i,1);
return(Q);

}

Két qua chay thit 4.1 hién thi ky tu ma ASCII tit cic s§ thap phan 40
(* (") d&én 50 (‘z*).
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. Chay thi 4.1
INTEGER HEX ASCII

40 28 {
41 29 )
42 2a *
43 2b +
44 2c ’
45 24 -
46 2e . .
47 2f /
48 30 4]
49 31 1
50 32 2

Chuyén déi sé nguyén thanh 86 nhi phén

Chudng trinh 4.2 14 mét phién ban da duge hoan thién cha chuong
trinh 3.1. N6 hién thi mdt gia tri thap phin duge nhap vao dudi dang
nhi phan khéng dfiu 8 bit. Trudc hét, chuong trinh che bit ¢é gia tri cao
nh4t (0x80 hay 10000000b) va xac dinh néu gia tri 1a TRUE (nghia la
bit duge dat) hoje FALSE (nghia 1a bit duge ¢4t bang 0). Néu nhu bit
duge dit thi s6 "1" sé duge hién thi: néu khéng thi s8 "0" duge hién thi.
Sau d6 mat na bit ddi ché vé phia dudi mot vi tri bit bing cach st dung
toAn ti xi 1y t&i bit SHIFT phai (>>); phép toan che mét bit lai duge
thye hién mét 14n nita. Qué trinh nay sé ti€p tuc cho dén khi vong lap
dat téi bit c6 gia tri thap nhat (cu thé 1a 0x01 hay 0000 0001b). Sau d6,
vong lap sé k&t thic va chuong trinh ngitng lai.

Vong lap for () sit dung phép toan bit >>= 1 dé di chuyén mit na
bit di m§t vi tri sang bén trai. Dy 1a mdt tuong duong shorthand cua
bit=bit>>1,

Két qua chay thit 4.2 gidi thidu mét thi du chay miu.

E Chudng trinh 4.2
/* progd_2.c */

/* Program to determine binary ecquivalent of an */
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/* 8-bit integer */
int main {(void)
{
int val, bit;

printf{“Enter value »>"};

scanf (“%d”, &val);

printf (“Binary value is *);
for (bit=0x80;bit>0;bit>»>=1}

{

if (bit & val} printf(«1~);
else printf (0"} ;
: .
return{0};

= Chay thi 4.2
Enter wvalue »>> 21

Binary value is

Quad trinh qué dé ciia mach RC

Hinh 4.3 minh hoa m{t mach RC v6i mét bude nhay dién ap dat vao
4 thai diém t = 0. Khi mét budc nhay dién &p v6i bién do V von duge dit
vao mach nay sé gdy ra mdt dong dién c6 dang ham mi.

—;*—ED——
i A
TE C. o =’Tf

Hinh 4.3: Mach RC véi dién ap nhay bac dit § 16i vao tai t=0.

Biéu thic dudi day cho phép xac dinh dong dién tic thai trong mach:



132 LAP TRINH C TRONG KY THUAT DIEN TU

'
i - E e—EE
R
va dién &p sut trén dién trd sé bang:
b
VR =E.e RC

Chudng trinh 4.3 xac dinh dién ap sut trén dién tré d nhitng khoang
thai gian cho trudc. Ngudi dung nhap vao thdi gian két thic va s6 céc
khoang thdi gian cn cé; chudng trinh x4c dinh dién 4p 6 mdi bude thai
gian, N6 sit dung ham s8 mi (exp ()) da duge diat lam mau (prototype)
trong tép math.h.

& Chuong trinh 4.3

/* progd_3.c . */
/* Program to determine transient response */
/* of an RC circuit */

#include <math.h>

/* required for exp{) */
#include <stdio.h>
int main{void)
{
float R,C,tend,t, E,Vr;
int tsteps;

puts{“Program to determine voltage across”);
puts({“Resistor in an RC circuit*};

printf(“Enter R,,C >> ");
scanf (*%f %f7,&R,&C);

printf (*Enter number of time steps and end time>>*);
scanf (*%d %f~*, &tstepsg, &tend);
/* enter integer and float*/
printf (“Enter voltage step applied>>");
scanf (“%f”,&E) ;
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puts(*  TIME VOLTAGE") ;

for (t=0;t<tend;t+=tend/tsteps)
{

Vr=E*exp(-t/{(R*C));

printf(#*%8.4f %8.2f\n",t.Vr);

}

return(0;;

}

Két qua chay thit 4.3 cho th&y la dién ap sut trén dién trd bat ddu
tit mot cyc dai tai thdi diém t = 0. Nguyén do 1a dién 4p trén tu dién
thoat d4u biing 0. Khi tu duge nap dién, dién ap trén ty s& ting 1én cho
d€n khi né gin nhu bing véi dién ap dit vao. Dong dién trong mach
cing dong thdi cyc dai khi buéc nhay dién 4p duge dit vao. Sau d6 dién
ap sé gidm dén t4i gia tri gdn nhu biing 0 véi téc dd duge xac dinh bdi
héng s6 thdi gian, biing tich s6 giita R va C.

& Chay thit 4.3

Program to determine voltage across

Resistor in an RC circuit

Enter R,C »> le3 le-6

Enter number of time steps and end time >> 20 10e-3
Enter voltage step applied »> 10

TIME VOLTAGE
0.0000 10.00
0.0005 6,07

. 0.0010 3.68
0.0015 2.23
0.0020 1.35
0.0025 0.82
0.0030 0.50
0.0035 0.30
0.0040 0.18
0.0045 0.11
0.0050 0.07
0.00S5 0.04
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0.0060 ©0.02
0.0065 ©0.02
0.0070 0.01
0.0075 0.01
0.0080 0.00
0.0085 0.00
04.0080 0.00
0.0095 0.00-

Hinh 4.4 la mét d6 thi duge vé ra ti nhitng k&t qua nay (dude tao ra
bing mét bang trong may tinh).

104

Diéndp 8
sut trén 6
dién trd

V)

4
2 1
0

0 0002 0004 0.006 0.008
Thé gian [s]

Hinh 4.4: Dap ung tiuc thdi ca mach RC véi dién ap d 16i vao
tai thoi diém t= 0.

Dé slta ddi chuong trinh sao cho c6 thé hién thi dién ap sut ca trén
dién trd 1an trén tu dlen ta bd sung nhiing dong sau diy vao chuong
trinh 4.3.

for'{t:O;t<tend;t+:tend/tsteps}
{

vr= V*exp( t/{R-C) ),

ve=sV-vr

printf(“%8.4f %8.2f %8.2f\n”,t,vr,vc);
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Dong di qua mét diét

Dong dién qua m{t didt phu thudc vao dién ap dit 1én dict va nhiét
d6 mdi trudng. M4t mach bao gdm mét diét va ngudn dién ap dit vao
dugc mé ta trén hinh 4.5. Nén nhé ring khong bao gid dude néi truc tiép
mdt didt vao ngudn dién 4p ma cln c6 mot dién tréd ndi ti€p dé bao vé
cho didt va nhu vay hinh vé trén chi mang tinh tudng trung.

!

Hinh 4.5: Didt vé#i mét ngudn dién ap dit vao.

Dong di@n di qua di6t duge xac dinh bing phuong trinh sau:

116060V
I=Ie T -1)

Chudng trinh 4.4 cho phép tinh dong dién di qua mét dist B nhiét d6
ph(‘)_ng (ngdm hiéu 1a 27°C hoac 300K) khi nhap vao gia tri dién ap dat
vao (V) va dong nguge bao hoa (I,).

Chuong trinh 4.4
/* progd_4.c */
/* Program to determine current flowing in a diode */
#include <math.h>
#include.4stdio.h>

#define TEMPERATURE 300 /*Room temperature in Kelvin*/
#define MICRO le~-6

int main {void}

{

float v,vend,Io,I;
int tsteps;



136

LAP TRINH € TRONG KY THUAT DIEN TU

puts{“Program tc determine current flowing”);
puts(“in a diode for an enter applied voltage”);

printf (“Enter end voltage and number of time stepss»>"}:
scanf {(“%f %d”,&Vmd, &tsteps);

printf(”Enter reverse saturation current>»");
gcanf (“%£~,&10);

puts { “VOLTAGE CURRENT (ulA)"};

for (v=0;v<Vend;v+=Vend/tsteps)
{
I:Io;exp (11600*v/TEMPERATURE-1) ;
printf (*¥%8.2f %12.2f\n",v,I/MICRO)};
/* ~ display current in uA */
}

return{Q}j;

Chay thit 4.4 chi ra ring trong mot pham vi rong ctia dong dién

(gitta 1 pA va 1A) dién ap sut trén dist ndm trong khodng tit 0,4 dén 0,7
von. Dién ap sut trén diét § trang thai ddn ndm trong giéi han tix 0,6
dén 0,7 V. Trong thi du chay thi ta thay ring néu dién ap dat vao bang
0,76 V thi dong dién s& vugt qua 2 A.

& Chay thit 4.4

Progfam to determine current flowing

in a diode for a give applied vditage

Enter end voltage and number of time steps»> 0.8 20
Enter reverse saturation current , le-12

ENTER dién &p cufi va s8 cdc khodng thdi gian »>> 0.8 20}
ENTER doéng bao heoa ngudc, le-12 3}

VOLTAGE CURRENT (uA)
0.00 , 0.00
0.04 0.00
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0.08 0.00
0.12 0.00
0.16 0.00
0.20 0.00
0.24 0.00
0.28 0.02
0.32 0.09
0.36 .41
0.40 1.92
0.44 9.01
0.48 42.29
0.52 198.57
0.56 932.46
0.60 4378.63
0.64 20561.13
0.68 ' 96550.87
0.78 453383.15
0.76 2128994 .46

Ddc trung Von-Ampe ctia mét tranzito MOS

Khi dya trén loai d6 din cla vat lidu xudt phat dé ché tao ra linh
kién c6 thé chia cac linh kién MOS ra 1am hai loai chinh, d6 1a: kénh n
(NMOS) va kénh p (PMOS). Hinh 4.6 mé td mét tranzito MOS v6i ba
cyc ra: cue cia, cidc mdng va cuc ngudn. Chiéu rong va chiéu dai cha cita
xac dinh cac théng s8 dic trung cia linh kién.

Nguén (source) CI@ (gate) Ron

-~ Mang (drain)

T

Khu&ch tan

Hinh 4.6: C&u trac cha mét tranito MOS.
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Tranzito loai NMOS duge ché tao trén mét d€ c6 46 din loai p vé6i
mic d6 pha tap vita phai. Vang eyc nguén va cye mang duge hinh thanh
nhd cong nghé khuéch tan dé dua vao cic tap chit loai n vA md réng
viing nghéo dién tich khéng gian chi yéu vé phia mién p duge pha tap it
han,

Tranzito MOS 1a loai linh kién hoat déng theo kiéu hé din
(transconductance), trong d6 sy thay d6i cha dién ap giita cyuc e¢dng va
cyc ngudn sé gy ra sy thay déi dong cyc mang. Hién tugng nay Xay ra
khéc véi & tranzito ludng cuc (bipolar) trong dé su thay déi cia dong
dién phat-goc gay ra sy thay ddi trong dong cyc phéat-gép. Khéng cb
hién tugng dén dién trong tranzito MOS chitng nao chua dat dén dién
ap ngudng, cu thé 1a cho dén khi dién &p clta-ngudn 16n hon mot gia tri
ngudng cho trude. Théng thuong gia tri ngudng khoang 1 V khi dién ap
ngudn cung.cdp bidng 5 V. Cac phuong trinh d6i véi dong cuc mang-
-ngudn Ipgcé thé duge ddn ra nhu sau:

Ips =0 | Vos <Ve
Ins =2 [Ves Vo] | 5
Ds§ __2 [ GS — NG] _ 0< VGS = VNG < VDS (bao hOé)

Vs ,
IDS = ﬁ. |:VGS - VNG - Tj| VDS VGS - VNG > VDS (tUYén tinh)

. , Mg W
& day: = —
Y ' p Tox L
m d6 linh déng trung binh cla hat tdi dién (cu thé la dién ti d6i véi

kénh n, va 15 tréng 46t vai kénh p):
£ héing s& dién mdi caa 18p dxyt;
Tox bé day cla 16p 6xyt (16p gilta cyc cita va 4é);
Vgg dién ap giita cic cuc elta-ngudn;
Vpg dién ap gifta cAc cyc mang-ngudn.

Thong thudng bé day 16p 6xyt khoang 700 Angstrém (70 nm) va do
linh ddng dién tit ¢d 8 x10-2 m2,V-1. g-1,



4. LENH LAP 139

Chuong trinh 4.5 xac dinh céc d#c trung Von-Ampe cha mot
tranzito hiéu dng trudng (FET). Trong chudng trinh s dung cac vong
lién két dé thay dai Vag v Vpg, trong d6 Vg diéu khién vong bén
ngoai vi Vpg didu khién vong phia trong. Thoat ddu, ldc khdi tao, Vg
duge d4t bang Vyg, vong phia trong bit ddu véi diéu kién khdi tao cu
thé 1a Vpg = 0, sau dfy cit mdi 14n chay xong mdt vong lap bén trong
Vpg lai duge ting thém 0,5 V. Sau khi cac vong phia trong da thuc hién
xong chuong trinh sé tré lai vdi vong bén ngoai, va Vg sé téng titng 1 V
mét. Qua trinh sé ti€p tuc cho dén khi Vg dat gia tri bdng véi dién ap
ngﬁﬁn nudi.

= Chuong trinh 4.5

/* prog4_5.c */
/¥ Pfogram which will determine the drain * /
/* current 1in a FET with an entered threshold */
/* voltage, beta and supply voltage */

¥include <stdio.h>

int main({void)

{

flecat Id,Vgs,Vth,VDD,Vds,beta;
/* Id is the. drain current,Vgs the gate-source voltage */
/* Vth is the threshold voltage of the FET, VID the supply */
/* voltage and beta a constant for the FET */

printf{“Enter Supply voltage and threshcld>>");

scanf (“%f %f~,b&VDD, &Vth);

printf (*Enter beta (AIV"2)>>"):

scanf {(“%f", &beta);

" for (Vgs=Vth;Vgs<=VDD;Vgs++)
/* gate-source voltage incremented in IV steps */
{
printf(“Vgs=%6.2f\n",vgs);
for (Vds=0;Vds<{Vgs-Vth);Vds,=0.5)

/* drain-source voltage incremented in 0.5V steps */
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id=beta.Vds- (Vgs-Vth-0.5"Vvds);
printf(*%6.2f %6.2f\n",vds, I4);

for (Vds=vgs-Vth;Vds«<VDD;Vds+=0.5)
Id=0.5 * beta *{(Vgs-Vth)}*(Vgs-vth);
printf(?%6.2f %6.2f\n*,vds.Id);
printf {“*Press <RETURN> to continue”);
getchar():;
}
recurni{0) ;

}

Két qua chay thit cia chuong trinh vdi nhitng tham s§ Vpp = 12 V,
B =1 (d€ tao ra mot dap dng binh thudng) va Vg = 1 V, duge minh hoa
trén hinh 4.7. D6 thi mé ta sy phu thuge cha dong mang-ngudn (Ipg)
vao dién 4p méang-nguon (Vpg) véi cac gia tri dién 4p cita-ngudn (Vgg)
khac nhau, Cyc nguén duge gia thiét 1a lubn néi véi dat va tdt ca dién
ap khac duge tinh so véi diém nay.
| ]
70+

Vog=+10V

V48V

V,nsv
Vg2 +dV
Vog=+V

Hinh 4.7: Ho déc trung Ipg - Vg cha mét tranzito MOS kénh n.

Légic Boole

Chudng trinh 4.6 14 mét thi dy cho thdy mgt ham 1égic Boole cé I_;hé
duge phén tich ra sao v mot bang gia tri chan 1y duge tao ra nhu thé
nao. Vong I4p for tao ra taf ca cic phép hoan vi nhi phéan cin cé 'd6i véi
mét bang chén 1y. Ham Boole dugc sit dung la: ' '
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Z=(4.B)+C

Mach 16gic thoa man phuong trinh nay duge mé ta trén hinh 4.8.
A o——
B O0——
T
C o

Hinh 4.8: M@t mach digital.

B Chuong trinh 4.6

/* progd_6.c * 7
/* Program to generate truth table for boolean function */
#include <stdio.h>

int main {void)
{
int A, B, C, Z;
puts{(¥Boolean function NOR (AND{A,B},C)*);
puts(” A B C VA
for (A=0;A<=1;A++)
for (B=0;B<=1;B++)
for {C=0;C<=1;C++)
{
Z=!{ (A && B} 1l C);
printf (*%4d4 %44 %44 %4d\n”,A,B,C,Z};

return (0} ;

Chay thit 4.5 chi ra cho mét thi du 1am mAau.
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kd Chay thit 4.5
Boolean function NOR (AND{A,B),C)
A B C =z

00 0 1
60 1 0
01 0 1
61 1 0
10 01
10 10

0 o

11

Chuong trinh 4.7 thay thé cic s8 nguyén O va 1 bing macro SAI
(FALSE) va PUNG (TRUE), lam cho chuong trinh d& doc hon.

@ Chuong trinh 4.7

/* progd_7.c */
/* Program to generate truth table for a */
/* boolean function */
#define FALSE 0

#define TRUE 1

int main{void)

{
int A, B, C, Z;

puts(“Boelean function NCR (AND(A,B),C)*):

putg{(*aA B C Z");

for (A=FALSE; A<=TRUE;A++)

for (B=FALSE: B<=TRUE;B++) ;

for (C=FALSE;C<=TRUE;C++)}
{

Z= ! { (A && B) |l C) ;

printf{“%4d %44 %4d %4d\n”,A,B,C,Z);
}

return={0) :
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4.2 LENH while ()

Lénh l4p while (chttng nao ma) cho phép mét khéi mé duge thyc
hién trong khi diéu kién duge chi dinh 13 dding. Lénh nay kiém tra diéu
kién & chd bit ddu cha khoi; néu diéu kién nay la TRUE (thoa mén) thi
khoi ma dude thuc hién, néu khéng né sé& thoat ra khéi vong. Ci phap
cua lénh la:

while fcondition}

{
statement block

}

Néu khéi 1énh chia dung mét lénh don thi ddu ngosic nhon c6 thé
duge bo di (mie du ciing khéng gay thiét hai gi néu nhu ta gitt lai).

Cac thi du:
{a) while (i>10) - s&lap lai khoi lénh ching nao i con 18n hon 10.

(b) while (letter != 'g') - ciu lénh nay s& lap lai khé: lénh
chitng ndo ma letter cdn khac (khéng bang) voi ky tu ' q .

{c) while ((index <= 10) && (value ==3)) - cau lénh nay sé
l4p lai khéi lénh chitng ndo ma iridex con nhd hon hogdc bing
10 va value (gia tri) bing 3.

4.3 LENH do .. while ()

Lénh do..while{) tac déng gidng véi lénh while (), néu bo qua
mét diém khac 13 né kiém tra didu kién & phia dudi cha vong lap. Lénh
nay cho phép khé: lénk phai duge chip hanh it nhat mot 14n. Ca phap
cua lénh nhu sau:

do
{ .
statement block

} while {(condition};
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Gidng nhu véi vong 14p for () va while() ddu ngodic nhon la tuy
chon. Vong ldp do. ..while dodi héi c6 mot d&u ch&m phdy & ché két
thiic cta vong, trong khi vong lap while () thi lai khéng cdn.

Hinh 4.9 m6 ta ti€n trinh (luu d8) eta cac vong 13p do..while()
va while (). Trong ca hai vong lip m6t didu kién PUNG (TRUE) sé lam
cho khéi lénh duge 14p lai.

while {condition) do
{ {

statement block statement block

} while {conditions);

Khéi ghh

By kn

YES I TRUE 7

Hinh 4.9: Cac vong lap do..while() va while(}.

4.4 LENH NGUNG break

Lénh BREAK dugc st dung dé thoat ra khoi mét vong lap. N6 ¢6
thé dude sit dung véi cac vong for (), while() va do...while (). Mét
vai thi du duge cho trong cac chuong trinh 4.8, 4.9 va 4.10. Cac véng lip
stt dung trong nhitng chuong trinh nay duge md ta nhu caec vong 13p vo
tAn (while(l1), do..while (TRUE) va for(; ;)) va chicé Iénh
BREAK 12 ¢6 thé 1am cho chuong trinh ngitng lai.
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|& Chudng trinh 4.8

/* progd4_8.c *7
/* Program to determine resistance given */
/* an applied voltage and current */

#include «<stdio.h>

#include <ctype.h> /* required for tolower() function */

#define TRUE 1
int main{veoid)

{

float voltage,current,resistance;
char ch;

puts{“Program to determine resistance given”);
puts(”an applied voltage and current™);

do
{

printf (“Enter a voltage and current »>");
scanf (*%f %f~”,&vcltage, &current};

resistance=-voltage/current:

printf(“Resistance is $%8.2f\n”,resistance);
printf (“Do You wish to continue {y/n) >>%);
fflush(stdin};/*clear keyboard buffer */
ch=tolower (getchar()};

if {(ch=='n') break;

} while (TRUE};

puts{“program end <BYE>"};
return{Q) ;
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& Chuong trinh 4.9
/* progd4_9.c */
/* Program to determine reactance of an inductor */

/* at an applied frequency * f

#include <stdio.h>
#include ctype.h>

/* required for tolower{) function */

¥define PI 3.14159
tdefine TRUE 1

int main {(void)
{

fleoat X_1,inductance, freq;

puts (“Program to determine reactance of an incuctor”);
puts{“at an applied freqguency”) ;

while (TRUE)
{
puts {“Enter an inductance and frecuency {(enter *);
printf{"a zero for any of the parameters to exit)=>");
scanf (“%f %f~”,&inductance, &freq);
if (({iductance<=0) || {(freq<=0}) break;
X_1=2*pI*freqg*inductance;
printf({”Reactance is %8.2fwvn",X_1};
}
puts{“Program end <BYEx>") ;

return(0;;

K&t qua chay thit 4.10 chi ra mot thi du chay mAu véi diéu kién dé
thoat ra.
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= Chay thit 4.8

Erogram to determine reactance of an inductor
at an applied frequency

Enter an inductance and frequency jenter a

zero for any of the parameters to exit) =»>> 0 0
Program end <BYE»

2 Chuong trinh 4.10
/* progd_10.c * )
#include <stdio.h>
int main{void)
{
int 1
for (;;}

puts{“Enter number to be cubed”);
scanf (“%d", &1} ;
if {(i==0C) break; /* stop 1nf aite loop */
printf {“The cube of %d 3 %é\n “,1,i*i*i);
t
puts{*Zero entered”);

return(0};

4.5 LENH TIEP TUC continue

Lénh tiép tuc (continue) chi c¢6 thé duge sit dung & bén trong mot
1énh lip. Lénh nay chuyén trang thai didu khién sang kiém tra diéu
kién d6i véi cac vong while() v do...while{) va téi biéu thic
(expression) trong mét vong for (). Ma dang lam thi dy sau day sé
Xuit ra céc gia tri cia i tit 0 dén 9 nhung s& khong in ra 5 (nghia la 0,
1,2,3,4,6,7, 8va9).

for (1i=0;1<10;1++)

{
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if (i==5}) cbntinue;
printf(“value of i is %d~,i};

4.6 MQT SO THI DY

4.6.1 PHUONG TRINH BOOLE

Chuong trinh 4.11 sit dung phuong trinh di duge xac dinh trong
chuong trinh 4.6. Chuong trinh nay cho phép ngudi dung nh4p vao cac
trang thai ddu vao cho A, Bva C va chuong trinh sé xac dinh ddu ra cho
céc 161 vao nay. N6 st dung lénh while() dé ngin viée nhap vao cac gia
tri nguyén, sai (thf du gia tri b4t ky ma khéng phai la 0 ho#e 1).

4] Chuong trinh 4.11

/* progd _11.c ’ */
/* Program which determines the output of the =*/
/* boole eguation NOR(C,AND(A.B)) */
int main (void)
{
int A,B,C,Z;

do

{
printf (“Enter A input {0 or 1) >>");
scanf (“%d4%, &A) ; o
if ( (A!=0) && (A!=1l) ) puts{“Invalid input”);
} while ( (A!=0) && (Al=1)) ; |
do '
{ : :
printf{(*Enter B input (0 or 1) »>");
scanf (*%d”,&B),
if ( (B!=0) && (B!=1) ) puts(*Invalid input*);
} while { (B!=0} && (B!=1)) ;
o )
{
printf{“Enter C input (0 or 1) >»"});
scénf{”%d",&C):
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1f ( (C!=0) && (C!=1) } puts(*invalid input*);
} while { {Ci=z0) && (Cl=1));

Z2=!1{A && B} || O):
printf (*Output will be %d\n~,7Z);
return(0};

}
Két qua chay thit 4.7 chi ra cho mét thi dy chay miu.

— — —— — — —

E Chay thit4.7
Enter A input {0 or 1) »»> 21
Invalid input

Enter A input (0 or 1} >»> 0

Enter B input {0 or 1) »> -1

Invalid input

Enter B input {0 or 1) »> 1

Enter C input {0 or 1} >> 1
" output will be 0

Chudng trinh- 4.11 ¢4 _thé_vén con cho phép nhap vio cac gia tri
khong hgp 1& boi vi scanf ()cho phép nhap vao cac ktéu dit liéu khac.
vdi khubén méu da duge chi dinh. Trong tridng hgp nay gia tri duge
nhap vao phai 1a mét s8 nguyén, nhung scanf () sé ti€p nhan cac kiéu |
dt liéu khac chdng han nhu cac gia tri ddu phdy ddng, cac k¥ ty, v. v..
Thi dy, néu ngudi ding nhap mét gia tri dau pbdy ddng vao trong
scanf {) (ching han 1,0) thi gia tri nay c6 thé khéng dude dich nhu mét

86 nguyén hgp 18. Tham 88 duge quét cudi cung khéng ¢6 kha ning dy
doan trudc.

Ham scanf () tra lah mét gia tri lién quan d&n s6 cta cac trudng
duge quét hoan chinh. Chéng han, néu tra lai la O thi khéng c6 céc
truong duge quét. M3 trudng duge phan dinh béi mdt déu tréng. Doan
mé dudi day st dung gia trj tra lai dé xac dinh néu s3 cha nhiing ddu
* vho khong hgp 1¢ 1a 1. Néu nhu s8 nay hon 1 hogc 0 thi ngudi ding sé
dugc nhéc lai dé nhap vao gia tri hep 18. Bidn okay duge thiét lap 1a
FALSE (Sai) néu gia tri nhap vao la khéng hgp 1é. Bién nay duge kiém
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tra & chd két thiic vong, néu 1a FALSE (Sai) thi vong lap s& tiép tuc va
ngudi ding lai duge nhie dé nhap vao mét gia tri.

int okay

do
{

princf(“Enter & input (0 or 1} >>");
rtn=scanf (“%4", &A) ;
if {((rtnt=1) 11 { (A1=0) && (A!'=1)))
{
puts(“invaiid input”);
okay=FALSE;
}
else okay=TRUE;

} while ( !okay )

Chﬁdng trinh 4.12 s dung mét vong do. . .while() 6 phia ngoai
dé 1ap lai chuong trinh. Ngudi dung dude nhéc xem liéu chuong trinh sé
ti€p tuc hay khéng. Néu nhu ky tu +v ' duge nhap vao thi chudng trinh
s& lap lai, bdng khong n6 sé két thuc. Van dé c6 thé -xudt hién khi
getchar () duge st dung sau scanf () bdi vi cac ky tu dong méi c6 thé
duge 1w lai trong bd dém ban phim. Vi ly do nay bd dém ban phim duge
lam réng béing cach st dung £flush(stdin).

= Chudng trinh 4.12
/* progd_lz.c *

/* Program that detemines the output for the * f

/* boole ecuation, NOR{C,AND(A,B)}
#include <stdio.h>»

#include «<ctype.h>

#define TRUE 1

#define FALSE O

int main (void)
{ .
int A,B,C,Z,ckay,.rtnh;

char  ch;
do
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{
do
{
printf (*Enter A input {0 or 1) =>>"};
rtn=scanf {'%d', 6 &A); _
1f {({ren!=1)y [1{ (A!'=0) && (A!=1}})
{
puts{“invalid input”);
okay=FALSE;
}
else okay=TRUE;
} while ( !'ockay };
do
{
printf{(#Enter B input (0 or 1} =>>");
ren=gcanf (%47, &B) ;
if (({rent=1) 1 ( (B!'=0) && {(Bi=1)))}
{
puts{“Invalid input?”);
okay=FALSE;
}
else okay=TRUE;
} while { lokay };
do

{

printf{“Enter C input

{0 or 1} >>");
rtn=scant{*%d”,&C) ;

if ({rtn!=1) || ( (C!=0) && (C!=1)))
{
puts{“Invalid input”};

okay=FALSE;
}

else ‘okay= TRUE .
} while { 'okay };
2=1((A && B) || C);
printf {*Output will be %d\n”. K 7):

151
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printf(“Do you wish to continue (y/n) =>"};
fflushi{stdin);
/* this will flush the keyboard buffer as */
/* there may be characrters still in it */
ch=getchar{):

while (tolower (ch)=='Y"');

recurn{) ;

Két qua chay thit 4.8 chi ra cho mét thi du chay miu.

& Chay thix 4.8
Enter A input (0 or 1} »> 0

Enter B input (0 or 1} =>> 0

Enter C input (0 or 1) >> 0
Qutput will be 1

Do you wisgh to continue {y/n} s> y

Enter A input (0 or 1) >» 0

Enter B input, (0 or 1) > 0

Enter C input {0 or 1} »» 1
Cutput will be 0

Do you wish to continue (y/n)s>> n

4.6.2 BO LOC TiCH CUCRC

Mot bd loc tich cye sit dung mdt bd khuech dal thudt toan duge

minh hoa trong hinh 4,10,

c

Vin
Vout

Hinh 4.10: Bé Ige tich cue dung RC.
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Mach nay c6 hé s& khuéch dai nhé & viing tdn s6 thap va c6 hé s
khuéch dai 16n & viing tin 88 cao; bdi vAy né hoat déng giéng nhu mét bd
loc dai théng tin s& cao.

Hé s8 khuéch dai cia mach nay duge cho boi:
|HSKD | =27.fRC = 201og (2. fRC) [dB)

Chuong trinh 4.13 tinh hé s6 khuéch dai cia mach nay ra déxiben.
Céc gia tri thicb hgp dé nhap vao déi véi cac dién trd ndm giita 1 kQ va
1MQ va nhiing gia tri dién dung thich hgp la mét gia tri bat ky nhung
16n hon hoac bing véi 1 uF. Vong do..while() duge dat khi nhap cac
gia tri nay dé€ ngudi diung sé duge nhic nhd néu nhu cac gia tri khong
hgp 1é da dude nhap vao.

- Ham dé xac dinh log g duge thuc hién trong thu vién toan hoc
(math) chufin, hadm nay ¢6 tén 1og10 (). P& tinh ham nay khi st dung
ham 16garit ty nhién (1og () ) c¢6 thé st dung hé thitc chuyén déi sau:

log o (x) log(x)

Q X)=

B108%) 7 10g(10)

& Chuong trinh 4.13
/* progd_13.c * /
/* Program to determine the gain of C and R */

/* active filter for entered values of C and R */

/* and a frequency span from 1Hz up te 1 GHz in */
/* decade steps >/

#include <stdio.h>
#include <math.h>
#define TRUE 1
#define FALSE 0
#define MILLI le-3
#define KILO le3l
#define MEGA leb
#define GIGA led
#define PI 3.14159



154 LAP TRINH C TRONG KY THUAT BIEN TU

int main{vold)

float resistance,capacitance, freq,gain,gain_dB;

int ren, okay;

puts{“Program to determine gain of a CR active filter*);
do

{
printf {(“Enter capacitance >>");
rtn=scanf ("%f”, kcapacitance);
if {({rtn!=1) ||

(capacitance>MILLI}}
{

puts (“INVALID: re-enter”);
okay=FALSE;
}
elge okay--MUE;
} while (!okay };
do

{

printf {(*Enter resistance >>")

rtn=scanf (“%f”,resistance)

1f ({rtn!=1) || {{resistance>=MHGA) | | {resistance<KILO)});
{

puts (“INVALID: re-enter”):
okéy:FALSE;
}

else okay=TRUE;
} while (lokay);

puts (*FREQUENCY (HZ) GAIN(dB)”");
for (freq=1;freq<=GIGA;freg*=10)

{ /* decade steps of frequency */ .

gain=2*PI*freg*resistance*capacitance;
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gain_dB=20*1logl0{gain);
printf(*%10.1le %10.3f\n”, freq,gain_dB};
}
returni{0);
1

Két qua chay thit 4.9 chi ra mét thi du chay mau.

& Chay thi 4.9
Program to determine gain of CR active filter
Enter capacitance >> LOG
INVALID: re-enter
Enter capacitance >> le-6
Enter resistance »> -43
INVALID: re-enter
Enter resistance >> led
FREQUENCY (Hz) GAIN{dE)
le+00-24.036
le+01 -4.036
le+02 15.964
le+03 35.964
le+04 55.964
le+05 75.964
le+06 95.964
le+(07115.964
1e+08135.964

le+08 155.564

4.7 THYC HANH

Q4.1 Xac dinh 181 trong céc chuong trinh sau:
()

E Chuodng trinh 4.14
/* progd_lad.c
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/* Prints the square of the numbers 1 to 10 */
/* ie 1,4,9..100 * /
#include <stdioc.h>

int main{void)
"{
int i;
for (i=1,i<10,i++)
printf (*The square of i is %d4”,i*i):
return (0);

(b)

Chuong trinh 4.15
/* progd_15.c * /
/* Prints values from 1 to 100 in power of 3 */
/* The step used is 0.3 */
#include <stdio.h>

-int main{void)
{
int i;

"while (i t= 100}
{

printf (“¥d to the power of three is %d/n”,i*i*i);
i += 0.3; -

return {0);

(c)

Chuong trinh 4.16
/* progé4-l1l6.c */
/* Prints the square of the numbers 1 to 10  */
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/* ie 1, 4, 9..100
#include <studio.h>

int main{void)
{

int i;

for (i=1;1<=10;1i++);

printf (*The square of i ig %d¥,i*i);

return{0);

(d)
B Chudng trinh 4.17
/* progd_ 17.c

/* Program to determine input resistance given the
/* input voltage and current

#include <stdio.h>

int main(void}
{

char input;

LY

157

*/

*/
=/
*/

puts (“Program to determine the resistance given”};

puts{”input voltage and current”);

while (input == 'Y'}

{

printf{*Enter veltage and current >>");

scanf (#%f %$f~*,voltage,current};

printf ("The resistance is %f*,voltage/current);
puts(“Do you wish to continue (y/n)*)

input = getchar();

}

return{0);

(e)
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£ Chudng trinh 4.18
/* progd_18.c¢ * /
#include «<stdioc.h>
int main{void)
{
puts(“Program to determine the resistance given”);

puts(“input voltage and current”);

while (1)

{
printf {*Enter voltage and current >»> “);
scanf ("%f %f*¥,voltage,current);

printf{“The resistance is %f”,voltage/current);

puts(“Do you wisk to continuely/n)*);
ch=getchar{};

if {({ch=='n'} && (ch=="N'}) break;
)

puts (“Program exited”);
return({0) ;

Q4.2 Xac dinh d4u ra tit nhitng doan ma duéi day (chd ¥ vong lap vé

tan).
{a)
for (i=0;1i<lC;i+=2)
printf{*sd “,1);
(b)

for (i=1;1<120;1+=2}
princf{~%d *,1i};
{c}
for (1=19;i<12;1--}
printf{#sd »,1i);

i=6;
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do
{
1++;
printf{“%d”, i)
} while (1<10};

(e)
1=1;
while (1)
{
i4+;

nrintf{*%d~”,1i)

if {i==4) break ;

H
i=2;
for f(:;}
{
i+4;
printf(«%d~”,i)
if (1==256) break;

(8
1i=10
while (i<10}
{
i--;
printf(*%d *,1i});

(h)
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printf{~%d~, i)
} while (i<10);
(1)
i=1;
while {i=0)
{
14+

printf(*1%d #,1i);

Q4.3 Xac dinh bang chén 1y cho nhitng phudng trinh sau:

Z=A+ B+AB

Z=A+B+C+BCD+ 4

Z=A+B+D+C.D+4
So sanh véi chudng trinh 4.7.

Q4.4 Hay viét mot chuong trinh xac dinh dién 4p sut trén mét cudn cam
va mét dién trd trén mdt mach RL néi tiép véi mdt bude nhay dién
ap 6 ddu vao duge dat tai thdi diém t = 0. Ngudi dang sé nhap vao
cac gia tri cua céc linh kién (phan ti), thoi gian k&t thic va s cac
khoang thdi gian. Gigi han thich hgp d6i véi cac gia tri duge nhap
vao duge liét ké trong bang dudi day. So sanh véi chudng trinh 4.3.

Théng sé Cyc tiéu  Cuc dai
R 0Q 1 MO
L OH 100 mH
Thai gian két thic 1us 1s

S5 khoéng thai gian 10 100

Q4.5 Hay viét mot chuong trinh xac dinh d4 16n va géc ctia tré khang
cua mach RL néi tiép. Chudng trinh phai tinh dé 16n va géc cla
trd khang va sé khong cho phép nhan céc gia tri nhap vao khong
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hgp 1¢. Gidi han thich hgp d6i v6i cac gia tri duge nhap vao duge
dan ra trong bang dudi day. So sanh véi chuong trinh 2.14.

Théng s8 Cuc tiéu Cuyc dai
R 0Q 1 MQ

L OH 100 mH
f ' 0 Hz 10 GHz

Q4.6 Hay stta d6i chuong trinh trong Q4.5 dé ngudi diing c¢6 thé nhap
vao mot gia tri tAn s8 bat ddu va két thic va sé cac diém tin 6.
Chuong trinh s& xac dinh dd 16n va géc cha trd khang d6i véi
khoang tan s6 dude yéu cdu. So sanh véi chuong trinh 4.11.

Q4.7 Hay silia d8i chuong trinh trong Q4.6 dé cho ra mot trong cac két
qua G mt thdi difm va sau dé nhéc ngudl dung nhan phim
<ENTER> dé tiép tuc chuong trinh. Chéng han, 10 gia tr] cia
bang cac két qua c6 thé duge in va chuong trinh dung cho dén khi
phim <ENTER> ducde nhén.

Q4,8 Hay sia d6i chuong trinh trong Q4.6 dé ding cho mét mach RC
néi tiép.

Q4.9 Dong cuc mang, tinh ra mili ampe, cla mdt tranzito truong (FET)
kiéu 16p nghéo dién tich duge cho bdi:

1% 2
In=6l1 GS
p =011+ 4 [mA]

Hay viét mot chuong trinh x4c dinh duge dong mang (ra mA) d6i
vdi dién ap cia-ngudn (Vgg) thay ddi tir -5 téi 5 V theo cac bude
chénh léch nhau nhau 0,5 V. Mét thi du chay thit duge mé ta trong
chay tht 4.10. Hay tham khao thém chuong trinh 4.3.

& Chay thit 4.10
VGS (V) IDS (ma)
- 5.00 0.38
- 4.50 0.09
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-

Q4.10 Mot b loc tich cue st dung bd khuéch dai thuat toan duge mé ta
trén hinh 4.11. Mach nay c6 hé s§ khuéch dai 16n & tin s& thap va
hé s6 khuéch dai nhd & ving tn sd cao; bdi vay né hoat déng nhu
mot loc dai thong tAn s8 thap.

v

Hinh 4.11: Bb logc tich cue RC.

Vout

Hé s6 khuéch dai cia mach nay duge tinh theo:
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1

[HSED] =5 %¢

Hay viét mot chuong trinh c6 thé in ra mét bang tin s& va hé s8
khuéch dal dng véi tan s8 tit 0,1 Hz dén 10 GHz theo titng budc
hon kém nhau 10 lan bing cach sit dung

(1) Mgt vong for(): ‘
(2) Mot vong while();
(3) Mot vong do. . .while{)

Hay stta déi cac chuong trinh dé hé s6 khuéch dai duge hién thi ra
déxiben (dB). So sanh véi chuong trinh 4.11.

Q4.11 Mét mach tranzito ludng cyc (bipolar) thién ap don gian bing
mot dién tré 6 cyce gée duge ma ta trén hinh 4.12.

GND

Hinh 4.12: M6t mach tranzito luéng cuc thién ap chi
bang mét dién trd § cuce géc.

Cac phuong trinh sau day 6 thé ap dung cho thién ap ctia mach

nay:
Vee 12
-

Ie
Ip=— fa]
T g

Vee — Ve (ON)
RB: CcC 8E Q]

IB

Hay viét mét chutong trinh tinh gia tri ciia Ry, theo cac 8 léu cla
Ic va Vee duge nhap vao. Gia sit ring Vpp(ON) 1a 0,65 V. Chuang
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trinh sé chi ch&p nhan nhitng gi4 tri hop 1& nhu mdt dién ap
ngudn nudi (Vee) tit 5 dén 30 V va cyce gép I, giita 0,1 va 10 mA.
Mot théng bao 151 sé duge hién thi néu nhu cac gia tri nAm ngoai
pham vi nay va chudng trinh nhfc lai nhitng gia tri hop 1&. M6t
ddu ra mAu duge chi ra trong chay thit 4.11

Théng s& Cuye tidu Cuyc dai
Vee 5V 30V
A 0,lmA ~ 10mA
hyg- 50 150

= Chay thit 4.11

ENTER Vcc »» 1000000

Diu vao sai (5-> 15 V)

ENTER Voo »»> -1

pdu vac sai {5-> ISV)

ENTER Voo => 15

ENTER Ic (1maj>> 1

bién trd gdc value XX 8m

Tuong dudng nhi phan 1a 00100001

Q4.12 Dién ap nhiéu RMS do mét dién trd sinh ra duge cho bai:

Vy =4k.T.R.B
o day:
k 12 hang s§ Boltzmann (1.38 x10-13 J/ K)
B 14 dai thoéng cta tin hiéu (Hz);
R 1a dién trd tuong duong ()
T 14 nhiét 46 (K)

Chat lugng cia mdt hé thdng truyén théng cé thé dude do bing
cach st dung ty s6 tin hiéw/ nhiéu (SNR: signal noise ratio). Gia
tri nay duge cho nhu la ty s& giita cong suat tin hidu va cda nhiéu,
va thudng duge biéu dién bidng dB. Cong thic nay (cac s§ hang
RMS la dién ap tin hiéu va nhidu) la: '
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Vs
SNR(dB) = log,, v
N-

Hay viét mét chuong trinh hién thi SNR (tinh theo dB) cho cac dai
thong t 1 Hz 1&n t8i 10 GHz theo nhiing budc chénh léch nhau 10
lan. Tham khéao thém chudng trinh 4.11. Gia thiét ring:

T =27 °C;
R=600Q
Vg=0,25 mV.
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Chudng 5
CAC HAM

Cac ham la cac doan ma c6 thé nhan bidt bing mét giao dién da
duge dinh nghia. Cac ham duge goi tit bat ky chd nao cha mét chuong
trinh va cho phép cac chuong trinh 16n chia ra thanh cac phédn cong viée
dé quan 1y hon, mdi mét trong ching c6 thé duge kiém tra mét cach déc
lap. Déong thoi cac ham t4 ra la c6 ich trong cac thu vién xay dung céc
doan chudng trinh (routine) ma cac chuong trinh khac si dung Cé ton
tai moét vai thu vién chuén, nhu thu vién toan hoe va thu vién ddu vao/
dau ra. Trong cac chuong trude, céc chuong trinh da duge viét ra bang
cach sit dung mét s6 ham chuidn nhu printf(), scanf (), get{},
getchar(), sqrt (), exp(} va Ltog(). .

Tham & -Tham s&
diuvao daura

Cac 18i vao khac

Giao dién la khéng thé

cia ham

— R ML W

{ FUNCTION

Hinh 5.1: M6 ta m6t ham nhu mét “hgp den” 1y tuéng.



5. CAC HAM 167

Mot ham cé thé dude quan niém nhu mét “hdp den” véi mdt tap hop
cac ddu vao va diu ra. Biing chitc ning ctia minh, né xt 1y cac ddu vao
theo cach “doc chinh ta” va cung cp mét vai ddu ra. Trong da sd cac
trudng hop, hoat dong thue tai cda “hdp den” 14 vé hinh déi véi phén con
lai cia chudng trinh. Mét chuong trinh cfiu tric theo k-iéu modun bao
gém mét s& “hdp den” lam viéc doc 18p véi tét ca cac hop khae, va titng
cai st dung cac bién khai bao bén trong né (cac bién cuc bd) va cac tham
s6 bat ky dude glii cho n6. Hinh 5.1 minh hoa mét ham mé ta bdi mot
“hop den” 1§ tudng véi cac ddu vao va ddu ra, va hinh 5.2 chi ra mot
ham chinh (main), goi mét vai ham con (hodc cac mddun).

Hinh 5.2: Phan tich mdt chudng trinh theo thit béc.

5.1 CHUYEN GIAO THAM SO.

Céc kidu dit lidu va tén cla céc tham s6 chuyén giao vao mét ham
duge khai bao trong ddu muc ham (giao dién cha nd) va cac gia tri hién
tai gt duge d61 chidu nhu cac déi s6. Ching cé thé nhap vao ho#c nhu
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cac gid tri (dude goi 1a “chuyén giao béng gia tri”) hodic nhu cée con trd
(duge goi 1a “chuyén giao bing d6i chidu”). Su chuyén giao béng gii tri
kéo theo giti mét ban sao cia nd vio trong ham. Khong thé thay déi gia
tri ciia mdt bién khi st dung phucng phap nay. Cac bién chi ¢6 thé duge
thay d8i néu nhu ching duge chuyén giao biing d6i chidu (didu nay sé
duge ban luan trong chuong sau). Chuong nay xem xét cac tham s¢ duge

chuyén giao vao trong ham nhu thé nao va mét gia tri don duge tra lai
nhu thé nao.

Mat ddi s6 va mot tham s§ dude dinh nghia nhut sau:

“Doi 86™ la gid tri hién thoi nhdp vao ham.

“Tham s6™ la bién dink nghia trong ddu muc ham.

Hinh 5.3 minh hoa mét chuong trinh v6i hai ham: main()va
functionl(). Ham main() goi ham funcrtionl {) va nhap ba tham
s0 vao d6; ching duge chuyén giao vio nhu cac gla tri. Mot ban sao néi
dung ctia d duge chuyén vao trong g, e vao trong h va f vao trong 1.

Cac bién khai bao trong mét ham duge mé ta nhu cac bién cuc bd
(local). Hinh 5.3 chi ra riing 4, e va f 13 edc bié’n cuc bd trong main():
g, h, 1, 3 vA k 1a cue bd trong functionl (). Cac bién nay sé khong ¢b
mé1 lién két véi cac bign cung tén da khai bao trong cac ham khac. Cac
bién cuc b chi tén tai bén trong mdt ham, tai d6 ching da duge khai
bao va khéng téon tai méi khi chudng trinh rdi bé ham. Céc bidn da khai
béo G du cia tép ngudn (va khéng § bén trong ham) da duge dinh nghia
nhut cac bién toan cye. Cac bién nay cho phép cac ham, bén trong tép tin
nguén truy nhap lén ching. Can than trong khi si dung cac bién toan

cyc vi nhiéu 1y do, mét trong cac Iy do 1a lam cho cac chuong trinh d6 bi
16n xén v€ cdu tric va khoé bao tri.

Trong hinh 5.3 ham functionl () chon viée sit dung bién a bdi vi
bién nay da duge khai bao nhu mét bién toan cuc. Ham nay khéng thé
dude md hinh hoa nhu mét “hép den” bdi vi né cé thé sia d6t mét bidn
khi khéng duge chuyén giao téi né. Trong mét chuong trinh tuong déi
nhd khd nang nay c6 thé ‘khdng gdy ra mét van dé gi nhung vi kich
thudc clia chuong trinh bi ting 1&n, thanh thi v1ec diéu khién cha cie
bién té thé trd nén khoé khin.
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Truy nhap tdi bién a c6 thé duge
tién hanh tur bat ky ham nao

int  a,b,c BIEN TOAN CUC _
. - cac bién nay c6 thé duge st
dung bing bit ky ham nao
trong tép nay.

int main(void) BIEN CUCBO

; - céc bién nay chi ¢ thé duge
st dung bén trong ham

int d,e, f« maini).

function(d,e, f); THAM SO DUGC CHUYEN GIAO

} ti d, e va f vao trong g, h va
y tudng ing.

function{int g, int h,int 1i);

)

int  J.k; BIEN CUC BO
 —aah ~ cac bién nay chi ¢6 the duge
J AT st dung bén trong ham

b functionl ().
Hinh 5.3: Cac bién cuc bd va toian cuc.

Hinh 5.4 minh hoa mét thi du trong d6 céac bién toan cuc c6 thé bi
st dung sai nhu thé nao. Trong thi du nay, mét bién toan cuc i nay
dugc hai ham sit dung. Thoat tién, gid tri cta i trong vong lip
main (0)sé bang 0. Ham functionl () dudc goi bén trong vong lap, khi
dung bién i trong vong lip khac. Mdi 14n né gia tang thi bién toan cuc
lai gia tdng gia tri. Khi chudng trinh roi bd ham nay, gia tri clia i s& bi
thay d5i (thi du né sé bang 10). K&t cuc nay lam lap lai for (0) trong
main{0) cho dén khi két thdc. Néu nhu bién i da dudge khai bao 1a cuc
b6 bén trong main{(0) vA functionl () thi vAn dé nay da khong xay
ra. Thong thuong cac médun duge goi sé duge tu duge chda va st dung
chi c4c tham s& gl tdi chiing.

Chudng trinh 5.1 chia mét ham ¢é tén print_values(). Ham
nay duge goi tit main(0) va cac bién a va b duge dua vao trong céc
tham s ¢ va d tudng dng; c va d 1a cAc tham s& cyc bo va chi tén tai
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trong print_values{). Gia tri cha ¢ va d c6 thé bi thay d6i nhung
khéng anh hudng 1&n cac gia tri ctia a va b.

int 1i;4

int main{void)

{

int d,e, £
for (1=0;1<5:i++)—  -—
{
functiont(d,e, f);

Ca hai ham déu su dung
cac bién toan cuc i

¥
}
functienl{int x,int vy,int z)

{ /
int j,k;

fFor (i=0;i<10;i+s)—

{

}

Hinh 5.4: Thi du v& cach ding cac bién toan cuc.
2 Chuong trinh 5.1
/* progb_i.c *

/* Simple program that shows parameter passing */
#include <stdio.h> )

vold print_wvalues{int a, int b);

/* ~ function prototype, to be discussed */
int main{void)
{

int a=5,b=6;

print_values{a,b)
return{d) »

¥

vold print_values{int ¢, int d)
{

print{*The vaiue passed are %d %d \n*,c,d);
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Hinh 5.5 minh hoa cho th4y chudng trinh nay c¢6 thé dugc dién t3
bang mét gian d6 ciu tric nhut thé nao. Gian d8 nay 1a sy trinh bay miic
dd cao clia chudng trinh va hién thi sy luu chuyén dit lidu gitta cac ham.
Trong trudng hop nay, né chi ra réng main(0) 12 ham (hofic médun)
mitc cao nhat va goi hAm print_values() .

main
{(ham chinh)

printvalues
{in gia tri)

Hinh 5.5. D6 thi cau tric chudng trinh 5.1,

5.2 GIA TR| TRA LAl

Lénh  return
tra lai mét gia tri Cac tham s5 ddu vao
don td mdt ham té
doan chuong trinh
gol nhu minh hoea Gi# trl tra fai

trong hinh 5.5.
‘ :unctlon(irputs...]'

Hinh 5.6: Biéu dién | -~eme— ralum(value)
mét ham béng hép den ‘

vdi gia tri tra lai.

Céc chuong trinh trong cac chudng trude da sit dung cac ham tra lai
céc gia tri. Trong sd d6 1a cac ham toan hoc sqrt () (chuong trinh 2.10),
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atan() (chucng trinh 2.14), exp() (chudng trinh 4.3), va logl0{(}
(chuong trinh 4.13). Tép ddu muc math.h cé chita khai bao cta cac ham
nay.

Néu nhu khéng ¢6 1énh return trong mdt ham thi trong qué' trinh
chip hanh, chuong trinh tu déng tra lai t3i doan chudng trinh goi dang
chdp hanh ¢ ddu déng ngoic (nghia la sau lénh cudi cung bén trong
ham). Chuong trinh 5.2 chia cac ham, sé cdng v nhan hai s§. Ham
cong addition() dung return d& gl tra lai tong hai gia tri téi
main{) .

2 Chuong trinh 5.2
/* Prog5_2.c */
#include «stdic.h>
/* Function prototyped, these discussed in the next section */
int addition{int ¢, int &);

int multiply(int c, int 4);

void print_values{int ¢, int 4, int sum,int mult) ;

int main{void)

{

int a=5, b=6, summation, multi;

Summation=addition(a,b)

multi - multiplyta,b)
print_values({a,b, summation,multi}
return(Q)

int addition({int c,int @)

return{c+d)
} :
int multiply{int c¢,int &)
{

return{c*d) :
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void print_value(int d,int sum, int muit);
{

print (*%d plus %4 is %d \n”*,c,d,sum);

print {*%d multiplied %4 is %4 \n”,c,d,mult);

Hinh 5.7 mé ta m6t so dd cdu trmic don gian cha chudng trinh nay.
Ham cong addition() dude goi ddu tién; cac bién gli dén 13 a va b va
gia tri tra lai duge dat vao trong bién tdng s6 summation. Tiép theo,
ham nhan multiply () dugdc goi; clc bién duge gii dé€nciingla a va b
va va gid tri trd lai duge dua vao multi. Cudi cung ham
print_value() dugc goi; cac gia tri gii dén 1a a vA b, multi va
summation. ' .

Ham chinh
{main)

a.h.
T8ng 86, tich 88

/o c{( a.bT i O\

Téng s& Tichsd

——

Phép céng Phép nhén Ingiéti &

- e T —rit -— ey

Hinh 5.7: So d6 céu trac ed sd dang cho chudng trinh 5.2.

Mét ham cé thé c¢6 vai diém tra lai, mac dit binh thudng thi cach tét
hon ca 1a chi c6 mét diém tra lai. Diéu nay binh thudng dat dude bing
cach cdu tric lai ma. Mot thi du vé mét ham véi hai 1énh return (tra
lai) dugc chi ra duéi day. Trong thi du nay, phai quyét dinh gia tri nhap
vao ham 1a dudng hay 4m. Néu nhu gia tri nay 18n hon hoéc bang 0 thi
né tra lai cung gia tri d6, néu khéng né tra lai mot gia tei Am
(return{-value)).

int magnitude{int wvalue)

{
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if (valiue == [}
return (value);
else

return {(-value) ;

5.3 KIEU HAM

Chuong trinh 5.2 chia cAc ham, tra lai cac kidu dit liéu s6 nguyén.
C6 thé tra lai cac kidu dit liéu khac dude sit dung trong ngdn ngid C, bao
gbm float, double va char, bing cach chén kidu di lidu vao trude tén
ham. Néu nhu khdng c6 dit liéu duge chi dinh, thi kiéu di liéu tra lai
duge mac dinh la int. Sau déy la ¢ phap chung ca mdt ham.

type_def function_name({parmeter ligt)
;

}

C 1a mét ngén ngit linh hoat trong cdu tric. Né cho phép sép xép
cac ham theo thit tu bit ky va ngay ca bén trong cac tép khac. Néu nhu
chuong trinh dich tim thdy mt ham ma da khéng duge dinh nghia
(hoac chon lam mAiu - prototype) né mac dinh thita nhan kiéu dit liéu
tra lai 1a int. N6 ciing thita nhan ring 8 giai doan Hén két, b két nai
sé& c6 kha nang tim ham can cé hoac la trong chuong trinh da duge dich
hién tai, trong cac thu vién hoac cac ma dd tuong khac. Nhu vay diéu
nay quan trong d chd 1a kiéu dit liéu ma ham tra lai da duge dinh nghia
khi chuong trinh dich dang bién dich ham; néi khac di né chdp nhan
réng kifu di liéu tra lai la int.

Nhitng 10i khai bao ham (hodic chon 1am mau - prototype) théng
thuong duge chén hodc 1a ¢ ddu ciia mbi tép tin, dinh xU bén trong mét
ham, ho#c la bén trong mét tép dau muyc (cic tép ¢6 phidn md rong la
.h). Cach khai bao nay cho phép chuong trinh dich xac dinh kiéu tra lai
va kiéu dit liéu cla tat ci cac tham s chuyén giao cho ham. Nhu vay
cho phép chuong trinh dich kiém tra cac kiéu dit liéu khéng hop 1é duge
chuyén giao cho ham khi ¢6 18i. Thi du sau day minh hoa céac cach su
dung sai ham printf (), sqrt() va scant(). Ham princf() ¢bé ci
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phép sai bdi vi tham s& ddu tién da 14 mét 1énh khuon miu (cu thé la
mdt xau), ham sqre () sé duge chuyén giao mét gia tri ddu phay dong
va ham scanf {} d6i héi mét xAu khudén mau nhu trong tham s8 déu
tién.

printf{23, *Value 1s %d\n"};

b=gsqgrt (#1233} ;

scanf (&vall, &val2);

Né&u nhu khéng c6 ddu muc stdio.h, chuong trinh dich khong tao ra
cac bat ky 16i cho sy st dung sai clia printt ()va scant (). Ung dung
nay ciing ap dung cho tép ddu muc va ham sqgrt ().

Khi mét mau thi ham dude chén & dau cda tép tin thi day la mot sy
khai bao todn cyc ctia ham 4y bén trong tép ma ngudn. Con mét cach
khac 1a phén khai bao ¢6 thé duge chén vao trong cae danh sach khai
béo bi€n bén trong mdt ham; cach khai bao nay sé lam cho dinh nghia
dinh x chi t3i hAm ma tai d6 né duge dinh nghia.

N&u mét ham khong tra lai mét gia tri thi dinh nghia kiéu dit liéu
cho gia tri tra lai s& 14 void. Déng thoi, ndu khong ¢6 cac tham sd da
gul t61 ham thi danh sach d8i s6 ¢6 chia mdt void . Nhu vay, chudng
trinh dich sé& dit cd bao 161 hodc canh bao néu nhu cé bat ky tham s6 da
chuyén giao vio ham vdi mét danh sach tham s8 void hodc néu nhu
mot gia tri duge tra lai da duge st dung ti mot kidu dit lidu trd vé void.

Hinh 5.8 1a hoat dong cila mét miu thd ham. O ddu tép tin cda
mAau thi khai bao cac kiéu tham s8 clia cac ddi s6 dude chuyén giao
(trong trudng hgp nay, hai fiocat) va kidu di lidu tra lai (trong trudng
hop nay 13 float). Chudng trinh dich kiém tra tit ca céc d6i s8 giii cho
ham nay d€ nhin thay néu nhu ching pht hop vdi cac kiéu nay. Mat tin
hiéu canh cao hodic 161 duge phat sinh néu nhu ching khéng thich tng.
Kiéu tra lai ciing duge kiém tra.

Chuong trinh 5.3 ¢6 chita ham power(} 1a mAu thit & dau chuong
trinh. Gia tri tra lai 1a double; tham s8 dau tién 14 double va tham s6
thit hai 12 int. Ham nay s dung cac ham lagarit dé xac dinh gia trj cta
x da dudc lu§ thira bac n.
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float  calc_parallel_res(fioat, fioat);

K tra kibu trd lai )
void\  main(void) K v vige gil
{

float \ res1,res2,r_equ;
r_equ=calc_parallel_res(res1,res2),

Hiém tra vige gt
Kim tra kidy &4 ia) clc tham 36

float  calc_paraliel_res(float r1,float r2);
{
Miéu ik i ding  retum{ {r1* 2} +12) %;

}

Hinh 5.8: Sy kiém tra chi dao bdi trinh dich trén ham cac miu thi.
Cong thite st dung sé duge dan ra dudi day; ham log () 13 logarit
tu nhién va exp () 1a ham s§ mG. C4 hai ham nay doi hdi tham s6 gin
tdi 1a double va kiéu tra lai ciing 13 double.

y = xP
log(y) = log(x%h)
log(y} = n.log{x)

¥y = expin.log(x}))

& Chuong trinh 5.3
/* prog5_3.c : */
#include <math.h>
#include <stdio.hs>

double power {(double x,int n); /* declare function prototype */
int main{void) ;

{
double x,val;
int n;

puts (“Pragram to determine the result of a value”):
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puts(“raised te the power of an integer”);

printf (*Enter x to the power of n >>7);
scanf (7%f %d”,&ax,&n);

valzpower (x,n) ;

printf{*%f to power of %d is %$f\n”,x,n,val)};
return(0);

}

double power {(double x,int n}
{
return{exp{n*log{x));

)

Mot vai chuong trinh dich s& dua ra théng bao nhéc nhd néu nhu
kiéu dit lidu cla gia tri tra lai khéac véi kidu dit liéu clia bién ma né duge
gan vao. Ching han, néu nhu kiéu dit liéu ctia bidn x trong chudng trinh
5.3 duge thay ddi thanh mot float thi day 13 cach thuc t& nhit dé xép
lai gia tri tra lai vao kiéu float, nhu chi ra dust day:

intmain{void}

val=(float) power(x,n);

5.4 SUDYNG BO TIEN XU LY BE DINH NGHIA MACRO HAM.

B tién xu 1y (pre-processor) tac dong lén mét tép ma ngudn trude
khi chuong trinh dich duge goi. Mt trong cdc chitc nang cua nd la tim
kiém cac tép ddu muc cdn thist va chén ching vao trong tép tin. N6
cling tim tdt cad cAdc macro #define va thay th€ chiing bing cac dinh
nghia cin ¢6. Day 1a cach thue ti&n cho phép dinh nghia ham néi tidp
nhau (in-line) theo cach cua cac macro.
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Chuong trinh 5.4 st dung bd tién xi Iy dé xac dinh gia trichan va
ciing dé khai bao mét macro cé ténla _sqr ().
B Chuong trinh 5.4

/* prog5_4.c */

/* FILE before the pre-processor */

#include <stdio.h>

#include <math.h>

#define PI 3.14159

#define - _sqr(_X) ((_X)*(_X))

int main(void)

; .

float r .£,1,2,X1; _
prijltf(“EntEfiresistance, inductance and frequency>>“);
scanf (*%f "$f %f",&r,&l,&f);

X1=2*PI*f*];
Z=sqrt{_sgr{r)+_sqro(Xl));

printf (*Magnitude of impedance is %fi\n”,Z2);
return(0);

}

Chudng trinh 5.5 cho thdy bo x{ ¥ sita d6i chudng trinh 5.4 nhu thé
nao. Chi ¥ rang ndi dung cla céc tép tin stdio.h va math.h da bi cit xén
(truncate).

2 Chuong trinh 5.5
/* progb_b.c
/* FILE after the pre-processor has operated */

Frrrrrrrrzrrzricr: contens of stdiosrcsrsrorcezzri:
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intacos f(doublie x);

intasin f(double x);

intatan (double x);

int tan? (double y, double x);

intator (congt char *s);

riiiriiocri: rest of the contents of math.hrrrzrrre:
intmain{voigd)

{

float r,f,l,Zxxl;

printi (“Enter res&st.ance, inductance and fregency>>")
scanf (*%f %f %f~*,&r, &1, &f);

®1=2%¥3,241059*f*];
zosgro ({iry*{ryy+{{x1)*{x1)));

printf {(*Magnitude of impedance is %f\n*,Z};
return{d)

¥

Nhu da nhin thay t chuong trinh 5.5 c6 thé dung #define dé tao
ra cac macro don gian. Ching han, d€ tao ra mét ham céin bac hai ¢6 thé
diung: '

#define _sqri(_A) ({_A.) * {_A)}

Trong trudng hgp nay bd xi ly thay thé méi ldn xufdt hién
(occurrence)} cua dinh nghia macro _sqgr (ARG) béng { (ARG} * (ARG} ).
Thi du:

Z=gsqgrt(_sgr{x}+_sqr(y)};

thay thé bang:
Z=sgro{ {({x)*(x)) + Lly)*{y}) s

Khi khai bao cac tham s& da st dung cac ham ndi tiép nhau (in-
line), bing cach s dung chi ddn hudng #¥define va binh thudng khi
viét chudng trinh déu cé dat trudec mét ddu gach dusi. PAy ciing 13 nét
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tiéu biéu ddi véi nhitng tén ham cé &4t trude mot ddu gach duéi (thi du
_tolower{) va _toupper{)). CAn hét sitc than trong khi sit dung bd
tién xi 1y thay th& cadc ham vi ngudi 1ap trinh hiu nhu khéng nhin théiy
hoat dong chia chiing. D&u s6 ngodc sé dude sit dung dé bao dam chic
ring chiing thao tac ding khi dugc chén vao trong ma.

Mt thi du cho th&y céi gi c6 thé din dén 13i dugc cho trong thi du
sau ddy, trong trudng hop nay la mot dinh nghia sai cla _sqr (). Véi
dinh nghia sau cac d4u ngodc xung quanh -X*-X bi bd sét.

#define sqgr(-x) -X*-X
Nhu vy ma sau day :
Z = sgri{a)/sqr(b};
sé dugc thay thé bei:
Z = a*a/ b*b ;
Diéu chua diing & day 1A todn tit / 4 dat trudc toAn ti *. N6 s& duge

dich 1a phép nhan vdi a chia cho b réi lai nhén véi b, trong khi lai phai
14y két qua cta a nhéan véi a dem chia cho k&t qua clia b nhéan véi b.

Z=(a*a) /{b*b);

Chuong trinh 5.6 14 mét thi du thye t&, cho thiy #define c6 thé
gy ra 16i nhu thé nao.

Chuong trinh 5.6 _
/* prog5_6.c * /
#include <math.h>
#include <stdic.h>

tdefine PI 3.14159
#define _sqri(-X) {_x*_x)

/* FILE before the preprocessor */
int main{void)

{

float rl,r2,£,1,2,X1;
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printf(“Enter Rl and R2, inductance and frequencys>>*);
scanf (*%f %f %£7,&rl,&r2,&1,&€);

X1=2*pPI*f~*];
Z=sgrti{_sqri{rl+r2)+_sgri{xl));

printf (*Magnitude of impedance is %f\n”,72)
return () ;

)

B3 tién xit 1y thay th€ _sqr(rl+r2) bing rl1+r2*rl+r2. Tac dong
niy Ia sai bai vi phép nhan duge dit trude phép cong. Chuong trinh 5.7
chi ra tép tin da duge x ly.

B Chuong trinh 5.7

rrrrrices Contents of math.h and :r::rrrrrrr:::
