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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.
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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.



52 LAP TRINH C TRONG KY THUAT BIEN TU

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:




78 LAP TRINII C TRONG KY THUAT DIEN TU

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.



2. NHAP VAO VA XUAT RA 79

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




80 LAP TRINH C TRONG KY THUAT DIEN TUT

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



98 LAP TRINH C TRONG KY THUAT DIEN TU

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 */
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#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
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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



116 LAP TRINH C TRONG KY THUAT DIEN TU

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:
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'
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;
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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,
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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
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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



162

.00
.50
.00
.50
.00
.50
.00
.50

.00

.50

.00

.50

.00

.50

.00

.50

.00

.50

.00

1
O = N W W

T S TR R SR S o R

[0 B R sSSP R N R = S e [ e TR i R

I I N R o
B N LT B VR

30

.00
.09
.38
.84
.50
.34
.38
.58
.00
.59
.38
.34
.50
.84
.38
.09
.00
.09
.38

LAP TRINH C TRONG KY THUAT BIEN TU

-

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.
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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:::

.............

/* FILE after the pre-processor */
int main {void)

{

float rl,r2,£f,1.2,X1;

printf {*Enter Rl and R2, inductance and frequency>>");
scanf (“%f %f %f %f~,&rl,&r2,&1,&f):

X1=2%3,14159*f=*];
Zesq@ro((rl+r2*rl.r2) +(X1*X1)}Y;

printf{"Magnitude of impedance is %f\n*,2)
return{0); '

Mét vai macroe st dung chi dAn hudng #define duge chi ra sau day.
Déng 1énh dﬁ_u tién _toupper () bién ddi mot k¥ ty thuong thanh ky tu
hoa; Dong lénh thit hai bi&n déi mét k¥ tu hoa thanh ky ty thudng. Céac

LY
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macro nay dugc tim trong tép ddu muc ctype.h. Thi du sau bién déi mot
gia tri (cé kiéu dit liéu bat ky) thanh dd 16n cha né.

#define _toupper(c} {({(CY+ *A’-*a*}
#define _tolower(c) ((Cy+ ‘a'-*‘A")
#define _mag(_A) (_A<0) 2 (_AY : (_A)

Lénh cudi ciung sit dung mét cach viét tit (ti€ng Anh: shorthand)
duge dung dé trinh bay Iénh if. Cac toan t& ? va : c6 thé duge giai
thich nhu 'then' va 'else’ tuong tng.

5.5 MOT SO THi DY

5.5.1 LOGIC TO HQP

Trong thi du nay, phudng trinh dai s& Boole dudi day duge xt 1y dé
xac dinh bang gia tri chan 1y ctia na.

= (A+B+(A.0)).C

Hinh 5.9 gidi thiéu mot so d6 cua ham Boole nay.

Hinh 5.9: M6 ta ham 2 = (A+B+(A.C)).C bing sd dé.

Béon diém duge danh s6 trén so db nay:

(1) A+B
(2) A.C
(3) A+ B+(A.0)

(@) (A+B)+(4.0).CY -
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Bang 5.1 gidi thiéu bang gia tri chan 1y théng qua miic 16gic & mbi
diém trong s¢ d6. Bang nay cdn c6 dé kiém tra cac két qua chudng trinh
khi d6i chiéu véi cac két qua mong ddgi.

Bdng 5.1: Bang gia tri chan ly,

-
Yk
v’

AC@ | ABHAO® | A+BHAC)C | ABHAC)C@)
1 0

= e = O OO D | e
- OO e = DO |
O = OO O™
el e B e W S o S e S R B
[ i T = S e T e o B J e

e IR e R - B e By

D e D (D D e

f B B e =

Bang 5.2 chi ra bang gia tri chan 1y két qua:

Bdng 5.2: Bang gid tri chiin 1y,

A B T C Z
o 0 0 }
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 0
1 - 1 0 1
1 1 1 0

Sy hoan vi cacsbién 161 vao bang chan 1y (cu thé 14 000; 001; 010;
011; 111) duge tao ra bang cach st dung 3 vong l4p for ldng vao nhau.
Vong lap bén trong thay d6i (toggle) C tir mét,s6 0 sang mét s8 1, vong
tiép theo thay ddi B va vong lap bén ngoai thay ddi A. Cac ham Boole si
dung cac toan ti logic && va | |. Got lai (recall) cac todn ti nay xu ly
mét gia tri bing 0 nhu 1a FALSE va mét vai gia tri khac nhu la TRUE.
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Chdo‘l;lg trinh 5.8
/* proQS_S.C */
/* Example showing use of functions in returning */
/* values, in this case binary values */
. #include <stdio.h>
'#d@fine FALSE 0

#define TRUE 1 i
/* ANSI C functicn prototypes */
int AND(int X,int vy}
int NAND(int X,int y);
int NOR{int x,int y);
int OR (int x, int y) ;
int NOT(int x);
int main (void)
{
int a, b, c, z;
/* Go through all permutations of truth table */
puts (* A B c Result*) ;
puts(ﬂ **************************N). ’

’

for (a=FALSE;a<=TRUE;a++)
for (b=FALSE;b<=TRUE;b++),
| for (C=FALSE; c<=TRUE;C++) *
{
Z=NAND (OR(NOR(a,b), AND{(a,c)), ¢) ;
printf(“%6d %64 %64 %6d\n”,a,b,C,7Z);
}

return(O);.

}

int . AND(int x,int y)
{ . ) -

if(x &% y ) return=(FALSE);
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else return(TRUE)}:
}
int NAND(int x,int v)
{
if (x &% y ) return{FALSE};

else return ({TRUE) ;

}

int OR({int =,int vy)

{
if { x || v } return{TRUE);
else return(FALSE);

}

int NOR{int x,int y)

}
if ( x || y) return(FALSE)
‘else return (TRUE) ;

}

int NOT{int x}

{

if (x} return(FALSE);
else return(TRUE};
}

Chay thi 5.1 giéi thidu mét thi du lam méu khi cho chay chudng
trinh nay. Chu § ring cic két qua dong nhat tdi bang gia tri chan ly.
dugc tao ra biing cach phan tich so dé.

Ciing c¢6 thé st dung ham ndi tiép nhau (in-line) cho cac ham Boole.
Lénh

#define _AND(_x, v) ((_x &% _y) ? TRUE : FALSE

1a cach gidi thiéu viét tét (shorthand) khi gidi thiéu 1énh if. Néu
lénh nay la TRUE thi sé dAn d&n mét TRUE lagic, néu khéng thi la
FALSE. Céc toan tit » va : c6 thé duge dich tudng dng la “then” va
“else”. .
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k& Chay thi 5.1

A B C K&t qud
L 4 ok o * &k x LA R S
o 0 G 1
0] 0 1 &
0 1 4] 1
0 1 1 1
1 a ] 1
1 G 1 9]
1 1 ¥ 1
1 1 1 ¢

Chuong trinh 5.9 tuong dudng vdi chuong trinh 5.8 nhung sit dung
cac chi din hudng #define cho cac ham Boole co ban. Cain hét stic than
trong khi sit dung céc lénh #define dé thay thé€ cac ham bdi vi nhiéu
phép toan bi&n déi 1a khong nhin thay duge va nhu vay e6 thé giy ra cac
161, khé danh dau. Diéu nay quan trong 13 su thay thé #define dude
kiém tra déc ap va sau d6 12 & bén trong mét chudng trinh trude khi né
¢6 thé duge chitng minh kha nang hoat dong ding.

2 Chudng trinh 5.9

/* prog5 9.c */
/* Example showing use of macros in yielding */
/* values, in this case logical values */

#include <stdio.h>

#define FALSE 0
#define TRUE 1

#define _AND(_x,_v) ({_x &&_y) ? TRUE : FALSE)
#define _OR (_x,_y/ {{_»x 11_vy) ? TRUE FALSE)
#define ~NAND(_X%X, v} {(_X && vy) ? FALSE : TRUE)
#define _NOR/{_x,_v) {({_x 11_y) ? FALSE : TRUE}
#define _NOT(_x,_v) ({_x )} FALSE : TRUE)

int main(voia)
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{

int a, b, ¢, =z

/* Go through all permutations of truth table */
puts{” A B C Result”);

puts{ﬂ Rk ok ok ko ke kkRkd ok Rk ok kR kK "};

for (a=FALSE;a<=TRUE;a++}
for (b=FALSE;b«<=TRUE;b++)
for (c=FALSE;c<=TRUE;C++)
{
z=_NAND{_OR(_NOR({a,b),_AND{a,c)), ci;
printf{“%6d %6d %6d %edwn”,a,b,c,z};
}
return{i)

}

Sau khi ham macro néi tiép nhau (in-line) da duge kiém tra ddy
dh, ching cé thé dude dit trong tép ddu muc duge ngudi dung dinh
nghia. Tép tin nay khoéng nén dat trong thu muc cé chita cac tép diu
muc chuén, nhung s& dude chén vao trong mét thu mye tép ddu mue
riéng cho ngudi dung ho#sic dit trong cing thu myc nhu ma nguén.
Trong trudng hop nay, cac macro sé& dit vao trong tép ddu muc boole.h.
Ky thuat st dung cac tép ddu muc cho phép cac tép tin ma nguon khac
dé truy nhap téi cac chiic nang in-line ctia bo xit 1y, caec mau thi ham
hoac ¢ac dinh nghia hang.

(3 day tbe do cia mA 1 quan trong, cac ham néi tiép nhau (in-line)
tac déng nhanh hon ham tuong duong bdi vi ching khong kéo theo sy
chuyén giao tham s8. Chuong trinh 5.10 chi ra ma siia déi v6i tép déu
muyc bao gébm. Néi: dung ctia tép tin boole.h dugc chi ra dusi day; né bao
gém dinh nghia clia ham Bp_olé bing cach st dung cac macro va dong
thoi cac sy khai bagham -

/* NO1 dung cla tép Boole.h */

#define FALSE 0
#define TRUE 1
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/* Definition using macros */
¥define _AND(_x,_Y) ((_X &% _Y) ? TRUE : FALSE
#define _OR{_x,_Y) ({(_x || _Y) ? TRUE :  FALSE
#define _NAND(_x,_Y) ({_X && _Y) ? FALSE : TRUE
#define _NOR(_x,_Y¥) ({_x |} _Y) ? FALSE : TRUE
#define _NOT(_x,_Y) ({_X ) ? FALSE : TRUE

/*ANSI C Boolean function prototypes */

int AND(int x,int v);
int NAND(int x,int y);
int NOR {int x,int y};
int OR (int x, int YY),
int NOT(int x};

Mbt tép ddu muc ma ngudi dung da dinh nghia duge chén vao trong
chudng trinh bing cach sit dung chi din huéng (danh cho bd xi 1y)
#include » =,

5 Chuong trinh 5.10

/* Progb_10.c */
/* Example showing use of macros in yielding */
/* values, in this case logical values */

#include <stdio.h>
#include *“boolean.h”

int main{void)
{

int a,b,c,z;

/* Go through all permutations of truth table */
puts{* A B C Result”);

puts(ﬂ LE S R R A A S S SRR RN XX R M’);

for (a=FALSE;a<=TRUE;a++)
for (b=FALSE;b<=TRUE;b++}
for (c:FALSE;C(:TRUE;c++)



5. CAC HAM ' 189

{
Z= _NAND{-OR{(_NOR({a,b),_AND(a,c}),c);
printf (*%6d %64 %64 $6d\n”.,a,b,c,z);
‘ }
return(0);

}

Chudng trinh 5.11 st dung cac toan ti xit 1y ti bit dé thyc hién cac
ham Boole. Phép toén VA don (&) 1a ham AND xit Iy ti bit va khong
duge nhdm 14n véi 1énh AND lagic (&&). Tuong tu, phép toan vdi vach
théng ding (1) 1a ham OR xit 1y t6i bit va khéng duge nhdm 14n véi ham
OR logic (} |).

& Chugng trinh 5.11

/* progb_1ll.c : */
/* Example showing use of macros in vielding */
/* values, in thisg case logical values */

#include <stdio.h>

#include “boolean.h”

int main {(void)

int a, b, c, z;

/* Go through all permutations of truth table */
puts{* A B C Result”);
puts(n *************************n};
for (a=FALSE;a<=TRUE:;a++)

for (b=FALSE;b<=TRUE:b++)

for (C=FALSE;c<--TRUE;c++)
Z=NAND(OR(NOR({a,b) ,AND{a,c)),c});

printf (*%6d4 %64 %64 %6d\n”,a,b,c,z).

}

return (0);
int AND{int x,int y}

return{x&y)



190 LAP TRINH C TRONG KY THUAT DIEN TU

int NAND(int x,int v)
return( ! (x&vy) };
int OR{int X,int v}

return{ xly };

int NOR({inc xX,1int v}

recurn ({xIy} );

}
int NOT {(int x}
{

return{! (x));
}

5.5.2 TRG KHANG CUA MACH RL NOI TIEP

D6 16n trd khang cia mach RL néi tiép duge cho bdi phudng trinh:

IZl=yR* + X2 [

va gbc pha cta tré khang nay la:

X
Z)=tan"' =&
{Z) = tan R
Hinh 5.10 14 sd 48 mach RL néi tiép.

Hinh 5.11 gidi thidu so d8 c&u tric thé hién thiét k& co ban cho bai
toan nay. Cac dau vao la dién tré (R), dién cam (L) va tan s8 (f). Chuong
trinh xac dinh d6 16n va goc pha cta trd khang. Dé xac dinh cac gia tri
nay, phai dung céng thite X; = 2n.fL d€ xac dinh dién khang cudn cam.
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Hinh 5.10: Mach RL néi ti€p.
! .
intro get imped t calc CaLC print P
p vals X1 _mag angle k | results

rad? K;cu*.q

rad to |

deg ‘

Hinh 5.11: Bi€u d8 cdu trac ctia chuong trinh ding cho mach RL néi tiép.

Chudng trinh 5.12

/* progS_12.c */
/* Program to determine impedance of an */
/* RL serieg circuit */

#include <stdic.h>
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#include <math.h:>

#define PI 3.14159

float calc_mag{float x, float y);
float calc_angle(float x, flocat vy}:
float impedance_Xl{float L, fleocat f};
float rad_to_deg({float rad);

vold intro{void}:;

void print_results(float mag, flecat angle);
int main{void)

{

float r,1,X1,2Z maqg,z_angle, freq;

intro () ;

printf{“Enter R,L and fregquency >>>")
scanf (“%f %f %f~",&r,&l1,&freqg);
Xl=zimpedance_ X1 (1, freq);
Z_mag=calc_mag({r,X1l} ;
Z_angle=calc_angle{r.X1l};
print_results({Z _mag,Z_angle};
returni{0);

}

void intro(veid)

{

puts {*Prog to determine impedance of serieg RL circuit”);
}

void print_results{fleoat mag, float angle}

{

printf (“Impedanceis %.2f ohms Phase angle %.2f
degrees\n” ,mag, angle) ;

}

float calc_mag(float x, fleoat y)
{

float z;
' /*determine magnitude for rectangular */
. /* co-ordinates x+jy */

z={float) sgrtb(x”"x+Y*Y); /*sgrt{) returns a double */
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returni{zj;

}

tleatr cal_angleffloat x, float vy}
{

float ang;

/* determine angle in degvees Tor rectangular */

/* co-ordinates X473y */

ang=({loat} atani{y/xi; */atan({ireturns a double */
ang=rad_to_deglangi ;
revurntang) ;

t
float impedance_Xliflocat L,Zfloat &)
t _
/mdetermine impeince of inductor */
rerturn(2¥pPIYE*L) ;
}

float rad_to_degi{f_oat rad)

¥
3

Srcornvert from radians To degrecs  */

recurn (rad*t50/R21 ;

Chay thu 5.2 dua ra mgt thi du lam mau khi cho chay chudng trinh
nay. Cac tham s& dau vao sit dung la dién tré 1 kQ, dién cam 1 mH va
tan sé st dung (a 1 MHz.

& Chay thit 5.2
Program to determine impedance of series RL circuit--
EMNTER K,L and freguency »»» Le-3 let

“mpecance 1g 6362.27 ohms phase angle 80.96 degrees

Chuong trinh 5.13 1a k&t qua ca viée b8 sung vao chudng trinh
5.12 bang cach sit dung cac dinh nghia ham nédi ti€p nhau dé thay thé
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-

cac ham. Cac ham mach duge dinh nghia trong chudng trinh 5.1 c6 thé
chén vao trong mét tép tin c6 tén ac.h. Tép nay bao gbm trong bét ky
chuong trinh nao khi sit dung dé tinh toan trong mach xoay chiéu (A.C).

@ Chuong trinh 5.13

/* prog5_13.c */
/* program to determine impedance of an */
/* series RL circuit */

#include <stdio.h>
#include <math.h>

/*define functions used, these functions could *

/*go into a header file, e.g. circuit.h */
tdefine _sqgr(_X) " ((_Xy*{ _X))

#define _rad_to_deg(_ X) ((_X)*180/PI)

#define _impedance x1{_L,_ f) (2*PI*_f* L)

#define _cal mag(_ X, _Y) = (s@rt{{_sar({ X)+ _sqr{ Y}}))
#define _calc_angle(_X,_Y) {_rad to deglatan{_ ¥/_X}))
#define pPI 3.14159

void intro (void) :
void print_results{float mag, float angle) ;

int main (void)
float r,l,Xi,Z_mag,Z_angle,freq;

intro () ;

printf(¥Enter R,L and frequency >>>");
scanf (“%f %£ &f”,&r,&l,&freq);

Xl=_impedance_X1(1, freq);

Z_mg=_calc_mag(r,xl},
Z_angle=_calc_angle{r,x1};

print_results (Z_mag,Z_angle);
return{0f);
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}
void intro {void)
{
puts (*Program o determine impedance of series RL circuit®);
}
void pri'nt_results (float mag, float angle)
{
printf{“impedance is %.2f ohms phase angle %.2f
degreesi\n” ,maqg,angle} ;

Chay thi 5.3 1a mdt thi du lam mau khi cho chay chuong trinh nay

= Chay thi 5.3

Program to determine impedance of series RL circuit
ENTER R,L and frequency =»>»> le-3 lesg

Impedance is 6362.27 chms phase angle 80.96 degrees

5.5.3 DAP UNG XOAY CHIEU CUA MACH RC NOI TIEP

Trong mach RC nhu mé ta trén hinh 5.12, ty s8 giita dién ap ddu ra
va ddu vao ¢6 thé duge st dung dé xac dinh dap ung cta mach. DPang
chid ¥ 12 ty 6 nay tinh bang déxiben (dB).

Dién ap d4u ra cia mach nay c6 thé xac dinh bing cong thie:

(]
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_
R
! L |
Vin C—— O Vo
o
vi{f)

Hinh 5.12: Mach RC néi tiép vdi dién ap diu vao va dién ap diu ra.

Nhu vay d6 16n cua ty s6 dién ap la:

|V0| Xc

|V.'|= \HR2+X%

Chuong trinh 5.14 xac dinh d6 16n cha ty sé dién ap nay tuong dng
v6i cac gia tri caa R, C va f. Mot van dé c6 thé xuit hién trong chuong
trinh nay la 15i chia cho 0, khi mAu s8 clia cong thic tinh dung khang
bing 0 (khi f hogc C bing 0). Gidi quyét vadn dé nay ham
impedance_Xc () xac dinh néu nhu maiu s8 bing 0 va tra lai cd khong
xac dinh (INFINITYFLAG) dé goi doan chudng trinh n&u nhu né c6. Ham
RC-response () ldc dé tim ki€m diu nay va tra lai gia tri 1 cha hé s6
bién &p. Gia tri -1 da chon cho d4u nay 1a gia tri khéng thé xuit hién
trong cac phép tinh binh thudng.

g Chudng trinh 5.14

/* progS_14.c *
/* Program to determine the voltage ratio of an */

/* RC series circuit with the capacitor on the */
/* output ' */

#include <«stdio.h>
#include <math.h>

#define INFINITYFLAG -1
#define PI 3.14159
/* function prototypes */
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float RC_response(float r,float ¢, float £);
float impedance_Xc(float C, float f);

fleoat dBs{float Gain);

tloat calc_mag({flioat x, float vy);

int main{void)

{

float f_start,f_end,f_step,f,r,C, gain;

}

printf{“Enter start, end and step freg =>"):
scanf ("%f %f $f",&f_start,&f end,&f_step);

printf (“Enter resistance and capacitance »> *);
scanf (“%f %f*,&r,&C);

puts ({*Freguency Voltage gain ") ;
puts(” {(Hz) ratio "~ dBs*);

puts(*************_************** ).
r

for (f=f_start;f<=f_end;f+=f_step)

{

gain=RC_regponse(r,C, ) ;

printf(“%8.2f %8.3f %8.3f\n",f,gain,dBs (gain}’)
return(0);

’

float RC_response(float r,float C,float £)
float X¢,response:;

}

/* Determine gain of RC circuit */
Xc=impedance_xc (C,f):
1f (Xc==INFINITYFLAG) response=1.0;

else response-Xc/(calc_mag(r,Xc));

return({response);

float impedanc_.Xc(float C, float F)
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/* Calculate impedance of a capacitor */
/* Beware when dividing by zero */
if ({(F==0) |1{C==0)) return(INFINITYFLAG);
else return{l/{(2*PI*F*C)};
{ _
float calc_mag(foat x, float y)
{
/* calculate magnitude of complex value x+jy */
return (sgrt(X*X+¥Y*Y)};
}
float dBs(float gain)
{
/* Convert Voltage ratio to dBs */
return(20*logl0i{gain));
}

Két qua chay thit 5.4 giéi thidu mét thi du 1am mau caa chuong
trinh vdi cac gid tri R = 1 kQ va C = 1 pF. Tén s& quét tix 0 Hz dén 1
kHz vdi mbi bude 50 Hz. Chu ¥ ring 6 0 Hz dién ap ddu ra la cyc dai va
khi tAn s6 tang thém thi dién 4p d4u ra giam di. Mach nay hién thi cac
déc tinh cia mot b loc dai thong thap (LPF).

H Chay thi 5.4 . .

Enter start, end and step freg > 0 100 50

Enter resistance and capacitance =»> 1000 le-¢
Freguency Voltage Gailn

{Hz} ratio dBs
0.00 1.000 0.000
50.040 0.954 -0.409
100.00 0.847 -1.445
150.00 0.728 2.761
200.040 0.623 4.115
250.00 0.537 5.400
300.00 0.469 6.583
350. 00 0.414 -7.661 -
400.00 0.370 8.643
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450,00 0.333 9.540
500.00 0.303 10.362
550.00 0.278 11.120
600.00 . 0.256 11.822
650.00 0.238 12.475
700.00 0.222 13.084
750.00 0.208 - 13.656
8006.00 0.195 14.134
850.00 0.184 14.702
900.00 0.17 15.182
950.00 0.165 15.638
1000.0 0

.157 16.072

|

5.5.4 SONG HAI CUA MOT SONG XUNG LAP LAI

Tin hiéu bién d6i lién tyc c6 phd tdn ciing bién ddi, trong khi mét
tin hiéu lap di l1ap lai 1a mot day tén s& gian doan duge goi 1a séng hai.
Néu nhu tin hiéu 14p lai c6 chu k¥ bing T thi tdn s§ co ban 13 1/ T Hz.
T4t cd cac thanh phdn tdn s khac tao ra tin hiéu c6 tdn 88 co bén hoac
tdn 56 b, thi dy tit 2, 3, 4... 18n. Chéng han, mét tin hidu 1ap lai véi
chu ky 10 ms c6 tdn sd ti 100 Hz, 200 Hz, 300 Hz, v. v... Néu dang séng
12 mdt séng hinh vudng thi ndi dung tln s ctia séng chi c6 cac séng hai
bac 1é (thi du 100 Hz, 300 Hz v. v.. J.

Dang s6ng xung hinh chit nhat duge minh hoq trén hinh 5.1.3.' Chu
trinh 1am vige cla séng 14 ty &8 giita thdi gian c6 xung (t) va chu ky cla -
dang séng (T). Chu trinh lam viéc duge tinh béi cong thies

. Chu trinh lam viéc =—



200

LAP TRINH C TRONG KY THUAT DIEN TU

)

- t

[

4

T

Hinh 5.13: Chu trinh lam viéc,

Bién d6 caa cac thanh phdn t4n s§ tao nén tin hiéu nay dudge cho béi:

Vi '
v, (1) = Ea + an cos(n2x. ft)

n=1

B _2£ sin N.x

" T Nx

harmonics

4

select
option

Hinh 5,14: Bifu d8 cfu tric chia chuong trinh 5.15.
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.t
x=—
T
V, la bién d6 ctia tin hiéu co ban, V, 14 bién d$ clia séng hai bac hai
v.v... TAn s& dude chia trong tin higu la:
1

2 3
fl=? H‘Z; f2=? Hz; f3=-2'_“ HZ;V. Voo

Thiét k& cd ban clia mot chuong trinh dé xac dinh séng hai duge md
ta trén hinh 5.14.

Chuong trinh 5.15 xéc dinh bién 49 séng hai cia séng hinh vudng
hoac séng xung hinh chit nhat.

E Chuong trinh 5.15

/* progb_15.c */
/* program to determine the harmonics of */

/* repetitive rectangular or sguare pulses */
#tdefine PI 3. 141%9

#define TnJE 1

#include <math.h>
#include <stdio.h>

vold Square_wave {(int harm, float Vmax);
void Pulgse wave{int harm, float Vmax};
int Selectoption({void);

int main{veid)

) :

int select ,harmonics;
float  Vmax;

/* infinite loop until break */
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while (TRUE)

{
select=Selectoption{();
if (select==3)break;

puts (“Enter number of hamonics required"):
scanf (“%4”, &harmonics);

puts(“Enter max voltage®);
scanf (“%£*, &Vmax) ;

switch (select)

case l: Square_wave(harmonics,vmax); break;

case 2: Pulse_wave {harmonics,vmax); break;

} .

) ‘
return{d) ;

}

void square_wave{int harm, float vmax)

{
float wv;
int 1;
for {i:l;i<:harm;i+=2]
{
v={4*vmax/i/PI); . “
printf(“Harmenic %4 Amplitude %.3f\n”,i,v};
}
}

void Pulse_wave(int ham, float Vmax)
{

float Duty,v:

int I;
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puts{“Enter duty cycle {(0->1)");
scanf (*%f”",&Duty) ;

v={vmax*Duty} ;
printf(“DC %.3f\n",v);

for{i=1;i<=zharm;i++)

{

V= (2*Vmax*Duty) * sin{I*PI*Duty) / (I*PI*Duty);
printf {“Harmonic %d Amplitude %.3f\n”",1i,v};

}

int Selectoption(void)

int Select;

do |

puts (“Do you wish");

puts{¥1- Sguare wave”);

puts (#2- Pulge train¥*);

puts(¥3- Exit”};

scanf (*%d”,&Select); -

« .

} while ( (Select<0) 11 (Select>3))
return(Select)f

}

Két qua chay thit 5.5 12 mét thi dy duge dua ra lam mAu.

&4 Chay thk 5.8
Do you wish

1- Square wave
2- Pulse train
3- BExit

1

Enter number of harmonics required
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L0

Enter max voltage

4

Harmonic
Harmonic
Harmonic
Harmonic

Harmonic

1
3
o
7

9

Amplitude
Arplitude
Aamplitude
Amplitude
Amplitude

Lo B B

0
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.274
.425
.255
.182
.142

Tk ko ok e Rk ok W ok e ke R ko k ok koo

.374
.303

.94
.30
062
.086
076
.042

o
0
0.202
C
0

DO you wish:

1- Sguare wave

2- Pulsge train

J- Exit

2

Enter number of harmonics required

19

Enter max voltage

1

Enter duty cycle (0-»1}

0.2

DC 0.200000

" Harmonic 1 Amplitude
Harmonic 2 Amplitude
Harmonic 3 Amplitude
Harmonic 4 Amplitude
Harmonic 5 Amplitude
Harmonic € Amplitude
Harmonic 7 ‘Amplitude
Harmonic 8 Amplitude
Harmonic 9 Amplitude
Harmonic 10 Amplitude

Do you wish

1- Sguare wave
2- Pulse train
3- Exit

3

-0.000
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5.5.5 PHAN LOAI CAC SONG VO TUYEN

Chuong trinh 5.16 duge ding dé phan loai mét séng vé tuyén duge
nhap vao chudng trinh. Ham radiowave () tra lai cho mét s& nguyén
trong pham vi 0 t6i 10. Ham nay duge diing dé phan loai séng vo tuyén.
Néu nhu gia tri tra lai bang 0 thi ddu vao 1a KHONG HQP LE (INVALID)
!'!! Bidu d6 cdlu tric co ban cia chuong trinh nay duge gidi thiéu trén
hinh 5.15.

main
{chinh)

radiotype
- INVALID
- ELF

- VF

- VLF

- LF
MF

- HF

- VHF

- UHF

-~ SHF
EHF

radiotype
(kidu vo tuyén)

AN

yradiotype

radiowave print radio

type (xudlra)

H WD =R s W R O
1

(séng v& tuyén}

(cho tin s6)

Hinh 5.15: Biéu dd cdu trac cho chuong trinh séng vé tuyén.

2 Chudng trinh 5.16

/¥ progb_lG.c¢ */
/¥ program to determine c¢lassification of radio wave */
#:nclude <stdio.h>

/* #define function returns */

tdefine
#define
#define
#tdefine
#define
#define
tdefine
kdefine

INVALID
ELF

VE

VLF

LF

MF

HF

WVE

-1

LT s A B O
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#define SHF 7
#define UHF

#define SHF

4#define REHF 10

void printf_radio_typel{int type);
int radiowave (float f};
float get_freqg (void);

int main{void)
{
tloat freg;

int radiocwave_type;
freg=get_freqg(;;

radiowave_type=radiowave(freq);
print_radio_type{radiowave_type);
returni{d) ;

}

float get_freq(void);

{

fleoat f;
printf (*Enter frequency of radio waves>");
scant (“%f",&f);
return(f);

vold print_radio_type({int tvpe)

{

/* printf radio wave type */
printf(*Electromagnetic wave is #)
switch{type)

{

case ELF: puts(“Extralow frequency”); break;
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case
case
case
case
case
case
case
case
case
case

default:

int radiowave({float )

{

*/ determine classification cof radiowave */

if (£<0})
else 1if
else 1if
else 1if
else 1if
else 1if
elge 1f
else 1if
else if
else if
elge 1if
else

TECEELTE

puts (*Voice frecquency™);
puts {("Very low frequency”);
puts("Low frequency”):

pats ("Medium frequency™);
pats (*High frequency”);

puts (“Very high frequency”);
puts(“Ultra high frequency”);
puts{*Super high frequency”}:
pats ("Extra high frequency”};

207

break;
break;
break;
break;
break;
break;
break;
break;
break;

TOOLARGE: puts{*Inmit wave too large”) break;
puts(“Invaltid”)

(f<300)
(f<3el)
{(£<30e3)
(£<300e3)
(f<3eb)
(f<30e8)
{f<300eb}
{f<3e9)
{f<30e9)
(f<300e%)

return (INVALID) ;
return{ELF} ;
return{vr);
return (VLF) ;
return(LF) ;
return(MF) ;
return(HF) ;
return (VHF) ;
return (UHF) ;
return (SHF}) ;
return{EHF} ;
return (TOOLARGE) ;

K&t qua chay thit 5.6 1a mét mét thi du dude gidi thidu lam mau.

& Chay thi 5.6
Nhap vao tdn s8 cda sdéng v& tuyén »> le-3
Séng dién tlU cd tén s& am thanh
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5.5.6 TRO KHANG DUGNG TRUYEN

M6t dudng truyén duge dung dé truyén cac tin hiéu sd hodc tudng
tu ti may phat ti méy thu. N6 6 thé 1a mét cap ddng truc, cap xodn, v.
v... Theo quan diém mach dién, dudng truyén dudc tao ra tit mot day cac
dién trd va dién cam ndi tiép, hinh thanh tit trd khang néi tiép cta cac
day dén, vA mét dién din va dién dung ctia chit cach dién gilta cac day
din mic song song, tao ra tré khang méc sun véi dudng truyén. Néu
chiéu dai cho trudc cla dudng truyén nay dudc chia ra cac doan va chia
tiép mai, trudng hdp cudi cung sé 1a mot doan nho vo cung cua cac phan
tl co ban: dién tré R, dién cam L, dién dan G, va dién dung C. Mach
tuong duong clia cac két qua dé cho trong hinh 5.16.

(o L
C/2
O L

Hinh 5.16: Mach tudng ducdng ciia mét dudng truyén,

- Cae tham s6 R, L, G va C dude goi 1a cac hiang s6 dudng truyén so
cap (primary). bé la:

O Dién trd ndi tiép R Q.m-!

O Dién cAm ndi tiép L Henry.m-!
O Dién ddn song song G Siemens.m"!
O Dién dung song song C Farad.m-!

Trd khang dac tinh Z, 14 ty s6 giita dién ap va dong d61 véi mbi séng
lan truyén doc theo mét dudng truyén va duge cho bdi cong thie:

Tit cong thic nay Z, c6 thé duge chi ra dusi dang:
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7 - R+jw L
0= G+jo.C

D& 16n cua trd khang nay duge tinh béi:

R* + (27 /L)’
G? +(2x. 0P

Chudng trinh 5.17 xac dinh d% 16n caa tré khang dac trung cho mot
dudng truyén véi cac hang s& dudng diy sd cidp dude nhap vao. Mot van
dé c6 thé xudt hién trong chuong trinh nay la 15i chia cho s8 0 xay ra
khi méu s6 ctia céng thic trg khang dac trung bing 0 (khi ma G va oC
bang 0). D& gidi quyét van d€ nay ham calc_Zo()xac dinh néu nhu
méiu s6 bang 0 (value2) va trd lai mot 3 khéng xac dinh
{INFINITYFLAG) t61 doan chuong trinh (routine) goi. Néu chuong trinh
chinh tim ra cd nay thi né hién thi trd khang khéng xac dinh
(INFINITY). Gia tri -1 da duge chon cho cd nay bdi vi gia tri nay khong
thé xu4t hién trong cac phép tinh binh thudng.

0=

E Chuong trinh 5.17

*/ prog5_17.c _ */
*/ program to determine impedance of a transmission line  */
*/ Tmpedance of TL is roOoL { {R1+wWL) I (G+1wC)) */

#include <stdio.h>

q

#include <math.h>

#define MITLI le-3
#define MICRO ' le-6
#define INFINITYFLAG -1

#define PI 3.14559

tloat calc_Zo(float r,fleoat 1,fleat g,float ¢,float f);
filoat calc_mag (fleoat X, float v}
float calc_imp{float £, float val);

int main(void)
f

float Zmag,R,L,G,C,f;:
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puts (“program - to determine  impedance of a transmission
line”);
printf (*Enter R,L{mH),G(m8),C{uF}and freg.>>"):
‘scanf (“%$f %f %f %f %f~”,&R,&L,&G,&C,&E);
Zmag=calc_Z,{R,L*MILLI, G*MILLI,C*MICRO, f};
if (Zmag=—INFINITYFLAG) printf (“Magnitude, is INFINITY olms\n”);
. else printf {(*Magnitude is %.2f olms\n”, Zmg) :
return{0);
}
float calc Zo (float r, float 1, float g, float ¢, float f)
{

float valuel,value?;

valuel=calc_mag(r,calc_imp{f,1});
value2=calc_mag{g,calc_imp{f,c)};
*/ Beware if dividing by zero */
if (value2==0) return{INFINITYFLAG):;
else return(sqgrt {(valuel/valueZ)) ;-
}
filoat calc_mag(fleoat X,float y)
{
return{sqrt {x*x) +{(¥*Y});
}
float calc_imp({float f, float wval)
{
return{2*pI*f*val);

}

K&t qua chay thit 5.7 1a mét thi du duge giéi thiéu lam mau.

& Chay thi 5.7
Program to determine impedance of a tranmission line

Enter R, L{mH), G(mS), C{(uF) and fregq. >> 0 40 0 7 1000
Magnitude is 75.59 ohms
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5.6 THYC HANH

Q5 1 Chuodng trinh 5.18 ¢6 chita mot 16i. Mot két qué chay thit lam méiu

ti chuong trinh nay duge gidi thiéu trong chay thi 5.8 (161 da lam
cho két qua 6 dAu ra trd nén khéng thé du doan va c6 thé cho két ‘
qua diu ra khac nhau trén cac may tinh khac nhau). Xac dinh 151
va slta chita dé chuong trinh chay diing.

B Chuong trinh 5.18

/*
/*

#1
#1

progbh 18.c¢ . Ry

Program to determine impedance of an capacitor */

nclude «stdio.h>

nciude «<math.h>

fdefine PI 3.14159

int main{void)
{ ?
float £,C,Xc;

}

v
puts ("Program to determine impedance of an capacitor®);

printf{*Enter f and C »>>");
scanf (“%f %£",&f,&CY;
Xc=calc_Xc(f,C);

printf (“Impedance is %f ohms\n*,Xc):

return{Q})

calc_Xc(float £, float 1)

{

return{l/(2*PI*f*1y);

}
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2 Chay thii 5.8

" Program to determine impedance of a capacitor
Enter f and C »>»>> 1le3 le-6

Flcating point error:Divide by 0.

Q5.2 Chudng trinh 5.19 ¢6 chia mdt 18i; hay xac dinh va sita chita 15i.
Chay thu 5.9 12 mét thi du lam méu (nhu trong Q5.1, chUdng
trinh sé& dua mét dau ra khong thé du doan).

2 Chudng trinh 5.19
/¥ prog5_19.c . */
/* Program to determine Impedance of an inductor */
#defifhe PI 3.14159
#include <«stdic.h>
#include <math.h>
fldat calc_Xl{int f,int 1};
int main (void)
float £,L,X1;
puts {("Program to determine impedance of an inductor”);
printf(“Enter f and L »>> “);
scanf(%f %f~, &f,&L);
Xl=calc_X1(f,L);
printf{“Impedance is %f ohrnsin”,Xl};
return (0}
}
float.calc_xl(int f,int 1};
(-
return(2*PI*f*1);

= Chay thit 5.9

Program to determine impedance of an inductor
Epter £ and L >>> le3d le-3

Irpedance iz 0.000000 ohms
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Q5.3 Hay sit dung lai Q4.12 bang cach sl dung cac ham dé xac dinh
dién ap nhiéu va ty sd gida tin hidu va nhidu (SNR). 8t dung cac
két qua d6 dé xac dinh SNR cho dai théng tu 1 Hz lén t6i 10 GHz
trong cac budc 16n hon dhau mudi 1an.

Q5.4 Hay viét mot chudng trinh xac dinh trd khang cta mach RC néi
ti€p dng v6i mot gia tri tAn s& duge nhap vio. Tham khio thém
chudng trinh 5.12.

Q5.5 Hay lap lai Q5.4 v6i mach LC néi tiép.

Q5.6 Hay viét cac ham logic Boole véi bon c8ng s6 sau day:

AND3 {A,B,C)
OR3{A,B,C)
NANDI (A,B,C)
NORZ {A,B,C)

Hay b6 sung ciac ham nay vao thu vién cta cie ham Boole da duge
tao ra (thi du boole.h). Tham khao thém chudng trinh 5.9.

Q5.7 Hay stt dung cac ham dude tao ra trong Q5.6 dé xac dinh bang gia
tri chan 1y cho cac phuong trinh sau,

Z= A+BJ~C+(BCD)+A
Z=ACD(C.D).B
7=ABC(A+B+C).(B.C.D)

Q5.8 Hay lap lai Q4.3 bang cach sit dung cac ham duge tao ra trong
Q5.6.

Q5.9 Hay tao ra mot ham, bé sung mét céng EX-OR (hoac-loai trd) hai
161 vao. K&t qua chay thit 5.10 1a mét thi du duge chon lam méu.

& Chay thi 5.10
A

(SR S I )
= O oW
S P e oM
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Q5.10 Hay st dung ham duge tao ra trong Q5.9 dé viét mot chuang
trinh chuyén d6i ma nhi phan 4 bit thanh ma Gray. Hinh 5.17
giéi thidu so d6 clia mot b bign d6i ma Gray 4 bit, va chay thu
5.11 12 mét thi du duge chon 1am méu.

wes B40—— —o a4
| D——O N

awn Ly o W Gray
% o) >—o &1

Hinh 5.17: B ddi md nhj phan Gray.

B Chay thi 5.11
Nhi phén (BINARY) Gray
B4 B3 B2 Bl G4 G3 G2

r—“l-' [ T T o B o S o S e S - B
‘o [ |-4.|—- F= a—‘o‘cJ = O
o o~ B o O = O O
o.or—= f R o B N e R ]
I T~ T = T B e B e S o R e
I I = L == R o gy =
éo o O e »—lI|—~ o o
R = T SR o B B S S e T A

Q5.11 Hay viét mét ham xéac dinh bang gia tri chan 1y cho mét cbng EX-
OR c6 3 181 vao.

Q5. 12 Hay stta d6i chuong trinh 5.17 dé cac gia tri khong hgp lé cha cac
linh kién va tdn s6 khéng thé nhép vao dudc Gldl han hdp 1é cua
cac gia tri dugce chi ra dudl day
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Tham s§  Mc t6i thi€u  Cuc dai

R 0Q 1 MQ

C 1 pF 100 mF
L 0H 100 mH
f 1Hz 10 GHz

Q5.13 Hay viét lai chuong trinh 5.17 sao cho trd khang d4c trung dudge
cho dudi dang 44 16n va géc pha. Géc cta trd khang (tinh bing
radian) c6 thé tinh theo céng thic: ‘

-1 WC
G|

o. L
=3 [ [ R ]
Q5.14 Hay viét mét macro bing cach sit dung #define d€ xac dinh

nhiéu hon hai 8§ nguyén. Chéng han:

#define _max(_A,_B)...

Kiém tra macro bing cach goi ching ti mét chuong trinh. Ching
han:

printf("maximum is %d”,_max(c,d));

Khi ham nay di duge kiém tra thi dit né vao mbt tép déu muc
(thi du riain.h) va dua tep nay vao trong chuong trinh.

Q5.15 Hay lap lal Q5.14 cho trUcing hgp rnt;)t hém cyc tidu.

L
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Chuong 6
CON TRO

Néu mdt cong ty giti mot ban ké khai cho mdt ngudi nhung khong
théng bao cho ngudi nhan biét dia chi chinh xAc dé glti tra lai thi sau
day sé khong thé nhan lai ban da duge ké khai (trit khi ngudi nhan ban
khai da biét dugc dia chi). Cac bién gui téi cac ham hoat ddng theo cach
hoan toan tudng tu. Néu nhu ham khéng biét mot bién dang ¢ ddu
{(nghia 12 dia chi cla bién trong bd nhd) thi ham khéng thé thay déi duge
ndi dung eta né.

Mot chuong trinh si dung dit lidu da duge cat git bdi cac bién.
Chiing duge gan cho mét vi tri duy nhét trong bd nhd, s8 cac byte duge
st dung phu thudc vao kiéu dit liéu cta ching. Ching han, kiéu dit liéu
char s dung 1 byte, kidu int thudng st dung 2 hoac 4 byte, va float
thudng st dung 4 hoic 8 byte. M&i vi trf trong b nhd chita mét byte va
c6 mét diawchi duy nhat dugt ¢6 két véi né (cu thé 1a dia chi nhi phan).
Thong thudng, dia chi nay duge chi rd bing mot gia tri thap luc phan
bdi vi c6 thé dé dang bién d6i thanh dia chi nhi phian. Ban d6 b6 nhd
trén hinh 6.1 chi ra cho thay ba bién: valuel, value2 va ch ¢ thé
dude phan bé nhu thé nao trong b nhé. 8o d6 nay da thita nhan rang
kiéu float s dung 4 byte, con int st dung 2 byte. Chuong trinh dich,
trong trudng hgp nay, da xép valuel vao dia chi tit 100h t61 103h,
value2 & 104h va 105h, va ch duge xép vao 106h. Chd bit diu cua dia
ehl bién trong bd nhd c6 thé duge md ta nhu méot con trd bd nhd vao
bién. Mat bién con tré duge st dung dé luu giil mdt dia chi bd nhs.

Néi dung cfia cac bién gdi cho mdt ham c6 thé bi thayv d6i bing cach
chuyén giao con tro tron;» danh sach cac tham s6. Phuong phap nay doi
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héi phai giti dia chi 6 nhd it hon la sao chép (copy) gia tri cua bién. Ky
hidu (&) diung lam tién t& (dat trude) dé chi ré6 mot con trd. Cach vidt
nay c6 thé dude hidu nhu 1a muén dién dat dia chi cia:

&variable_name {dia chi cua variable_name}

Mot con trd t6i bign sé luu trit dia chi téi byte ddu tién caa vung
phén bé cho bién. Mot ddu sao (*) dit trude mét con trd duge sit dung dé
truy nhap ndi dung cfia vi tri duge chi t6i. S§ cua byte truy nhap sé phu
thude vao kiéu dit 1iéu cla con trd. Toan tit * ¢6 thé duge hidu nhu 12 &
dia chi:

*ptr {gid tri luu gilt & dja chi chl rd bdi ptr}

BAN PO B(:) NHG float waluel:
Con tré ing valuel;
101 bi$n = Bla chi 100k char Ch;
valuel
Bjachi101h
. 4 byte trong b4 nhé
Bia chi 102h
Bia chi103h
Contré
10i bién -= Bja chl104h
values 2 byte trong bd nhé
Dja chi 105h
Con trd

3l blén ch -= Dja chi 106h 1 byte trong b& nhd

Bija chi107h

Hinh 6.1: Thi du vé& ban dé bd nhé.

Hinh 6.2 gi6i thiéu mdt thi du vé mét ban d6 bs nhd. Bién
resistance_1 ¢b gia tri 310, 0 va dude cdt git 3 mét ving 4 nhd bat
ddu ti 107h. Néu kidu dit liéu 13 mét short integer” thi né s& chiém 2
byte trong bé nhé (thi du 107h va 108h), néu nhu kiéu dit liéu 1a d&u

*} Mét kiu nguyén c6 gia tri trong ving tit -32.768 dén 32.767 véi yéu cdu vé bd nhd 1a
2 byte (ND). :
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phiy déng thi né c6 thé chi€ém 4 byte trong bé nhé (thi du 107h téi
110h). Déng thdi ban dé bd nhdé chi ra rang con trd ptr chi vio vi tri &
nhd & 102h. Gia tri cAt git & vi tri nay ]a 15; *ptr truy nhAp tdi néi
dung cia né. Su khai bao ctia con trd xac dinh kiéu dit liéu ctia con trd
va nhu vay xac dinh s§ byte dudc sit dung dé luu trit gia tri ¢ dia chi ma
con trd chi.

l— Dia chi & nh& 100h
La— Da chi & nhd 101h
ra— Bfa chi & nhd 102h

ptr —™ 15
ptr Jamétcon trd va
hién thifi nd dang chi
vao dla chi 102h,

e Dia chi & nha 107h
aresistor_1—— 3100 1 == Dia chi & nhd 108h

resistor_1l

due cht gif d dia chi
107h-110h vi glé trj
cuandla 310
el e
rong 8 bit

Hinh 6.2: Mét thi du v& ban dé bj nha.

6.1 CON TRO VA HAM

Trong chuong trudc ta da thay rdng mot gia tri don duge chuyén
giao ra ngoai mét ham qua ¢du myc ham. Dé chuyén giao cac gia tri ra
ngoai qua danh sach tham s& thi dia chi cfia bién da duge chuyén giao;
cach chuyén giao nay duge so sanh vdi goi bcing tham chiéu (call by
reference). Dé khai bao mét con tré thi kiéu dit litu da duge chi rd va
tén con trd cé tién td (duge dat trude) 1a mét dau sao. Sau day 1a khuén
mau téng quat: "

type def *ptr_name;

Trong trudng hop nay ptr_name la tén cua con tré. Ndi dung cua
bién & dia chi nay 6 thé dudc truy nhap bing cach sit dung *ptr_name.
Khi mét ham bi mét bién sia d6i thi mdt con tré duge giti tdi dia chi.

Chéng han, khi bién duge siia d6i 12 value thi tham s& chuyén giao la
&value. ’
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Chuodng trinh 6.1 gidi thidu mot thi du vé ham, trao ddi (swap) ndi
dung cta hai bién (a va b). Hinh 6.3 cho th4y chuong trinh dich kiém
tra nhu th& nao d6i véi cac tham sd chuyén giao t6i ham va kiéu tra lai.
Ham dit lam mAu (prototype), trong trudng hgp nay, chi rd ring tham
86 giti 14 nhitng con trd tdi nhitng gia tri nguyén va kiéu tra lai 1a void.
Chuong trinh dich kiém tra cac tham s& giti t6i hAm la nhing con tré s6
nguyén va rang khéng cé gi duge gan vao gié tri tra lai tit cdc ham.

E Chuong trinh 6.1
/* progé_l.c */
#include <«<stdio.h>

A

void swap(int *ptrl,int *ptr2);

int main{void)
{
int a,b;
a=5; b=6
swap(&ka,&b); /* send addresses of a and b */

Printf{*a= %d b= %4 \n“,a.b);
return{0);
} .
void swap(int *ptrl,int *ptr2)
{

/* ptrl and ptr2 are pointers (addresses) */
int temp;

temp = *ptrl:
*ptrl = *ptr2;
*ptr2 = temp;

Mbt thi du v& ham C tiéu chudn, st dung cach goi béng tham chiéu
1a scanf () & ddy mét con trd duge chuyén giao déi véi mdi bién. Cach
goi nay cho phép ham thay di ndi dung cla né.
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void swap(int *ptrl, int *ptr2);

check roturn lype

vold main(wvoid)
{ check parameters
in a,b;

wap{&a, &b} ;
}

check return type

void swap(int *ptrl,int *ptr2};
{
int Cemp;

temp=*ptrl;
spErlarptr?;
*pLr2=temp

Hinh 6.3: Kiém tra chuong trinh dich ding cho chuong trinh 6.1.

6.2 MOT SO THi DY
6.2.1 CAC PHUONG TRINH BAC HAI

Chuong trinh 6.2 xac dinh’ cAc aghiém ciia nfot phuong trinh bac
hai. Haim get_value () c6 cac bién a, b va c; cac bién nay duge chuyén

giao nhu nhiing con trd. Véi get_value () ham scanf () khdng thé~doj
hérky hidu VA (&) lam tién t&: cac tham s6 ble_n da la nhing con tro.

Ham dé xac dinh nghiém ctia .m(;‘:t phudng trinh bac hai Ia
guadratic_equ(). Ham nay tra lai 'loai nghiém (thi du: don, thuye
hodc phéic) qua ddu muc ham va chuyén cac nghiém cta phuong trinh
qua danh sach tham so bing cach sit dung nhiing con trd. Loai nghiém
duge tra lai c6 thé dlIdc d61 chi€u nhu mét ¢3 tra lai; cd nay da dude dat
bang cach st dung khai bao bing enum. Cé-ba trang thai cé thé:
SINGULAR (gid tri béug ) REAL ROOTS (gia tri bing 1) va
COMPLEX_ROOTS (gié trj béing 2). Chuong trinh hic d6'sit dung cd dé xac
dinh xem céac nghiém da dugc hién thi nhu th& nao. Néu 14 nghiém don

thi printf_results() xult ra mét gia tri don 12 rootl; néu la
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nghiém thyc thi hai gia tri root1 va root2 duge xudt ra; con néu cac
nghiém 13 phdc thi him s& xuét ra cac nghiém duéi dang rootl +/-7
rootl.

Hinh 6.4 gi6i thidu mot so dd cAu tric ¢d ban cua chuong trinh nay.
C6 tra lai tit ham quadratic_equ() duge dién ta bang mét miii tén véi
mét vong tron 6 phia sau.

) root_type : ki nghigm
main 0 - SINGULAR s fiom
(Ham chinh} 1 - REAL ROOTS :thye

2 - COMPLEX RODQTS :phic

a,b,e. rootl,
aot2, root_type

!

Ciroarl,
root2

o ?

s.b,c rost_type
get values m:adranc print results
(Nhép glé tr) (PTbic hai} {Xudt kit qui)

Hinh 6.4: Sd d8 cau triac eiia chuong trinh 6.2,

B Chudng trinh 6.2
/* prog6_2.c */
#include <gtdic.h>
#include <math.h>
enum (STNGULAR, REAL, ROOTS, COMPLEX RCOTS) quad_roots;

void get_values (float *ain, float *bin, float *eing ;

int quadratic-equ(fleat a, float b, fleat ¢, flcat *rl,
float *r2);:
void print,_results{int r_type, float a,flcat b, flcat c,

fleat rl, float r2);

int main{void)

{

float a,b.c,rootl,root2;

int root_type;
get_values (&a, &b, &C) ;
root_typezquadfatic_equ(a,b,c,&rootl,&rootZ);
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print_results{root_type.,a,b,c,rootl,rcot2);
return{0};
}
vold get_values{float *ain,float *bin,flcat *cin)
{
printf{“Enter a, b and ¢ >>");
scanf (“%f %f %f”,alin,bin,cin);
/*ain,bin and cin are pointers*/
} .
int cquadratic_equ{float a, float b, float c,
float *rl, float *r2)

if {a==0)
{
*rl=-c/b;
return {(SINGULAR) ;
}
else if {((b*bl>{4*a*c)})
{
*rl={(-b+zgrti(b*b-4*a*c))/(2*a);
*r2=(-b-sgrt{b*b-4*a*c))/{(2*a);
return{REAL_ROOTS) ;

else 1if {{(b*b)<(d*a*c}))

{

*rl=-b/(2%a);
*ra=sqgrt{d*a*c-b*b) /(2*a);
return (COMPLEX_ROQTS) ;

}

else

{
*ri=-b/(2*a};
return{SINGULAR) ;

1
vold print_results(int r_type,float a,float b,
float c,float rl,float r2}
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printf {“Quadratic equation %8.3f x"2 + %8.3f x ~+
if {(r_type==SINGULAR)

printf (”Singular root of %8.3f\n”,rl);

else if (r_type==REEL_ROOTS)

printf (“Real roots of %8.3f and %8.3f\n",rl,r2};
else _ ‘

printf (“Coamplex root of %8.3f +/-] %8:3f\n”,rl,r2}

K&t qua chay thi 6.1 chi ra mdt thi du lam mau.

= Chay thi 8.1

Enter a, b and ¢ »> 2 11

Quadratic eguaticn 2.000 »Aa2 + 1.000 X +« 1.000
Complex root of -0.2%0 +/-j 0.661

Enter a, b and ¢ »> 1 -2 -3

Quadratic eguation 1.000 x~2 + -2.000 x +-3.000
Real -roots of 3.000 and -1.000

Enter a, band ¢ >» 1 2 1

Cuadratic equation 1.000 xA2 + 2.000 = + 1.000
Singular roct of -1.0090
Tuong duong nhi phan la 00100001

6.2.2 DIEN TRO TUONG DUGNG CUA CAC DIEN TRO MAC SONG SONG

Chuong trinh 6.3 sit dung céc con trd dé xac dinh dién trd tuong
duong cta hai dién trd mic song song. So d6 céu tric co ban, duge gidi
thidu trén hinh 6.5 da chi ra ring get_values () tra lai cac bién R1 va
R2; dé thay d6i gia tri cla chiing, ching duge giti nhu 14 céc con trd. Sd
dé nay ciing chi ra ring cac bién gui téi calc_paralell res () la Ri,
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R2 vA R_equ déu duge tra lai. Sau dé cac bién R1, R2 va R_equ dude
chuyén glao vao print_results ().

main
(Ham chinh)
T BT g ar ]
RT,RZ,
R1.R2 g R_equ
O/ ? P_equ O\
R1,R2
¥
' Ik . _
ger valuos ;:r;llel prinkt resulcs
(Nhdp gid trf) reglstance [Xuﬂmln‘tqui}

i B Bt U g

Hinh 6.5: S0 dé cilu trie cta chuwong trinh 6.3.

E Chuong trinh 6.3
/* prog6_3.c */
" #include <stdio.h>
vold get_values{float *rl,float *r2);
volid get_parallel_res(float rl, float r2,float *r_e):
vold print_results(fleat rl,float r2,float r_e);

int main{void}
{
flocat R1,R2,R_equ;

get_values (&R1,&R2) ;
get_parallel_res(R1,R2,&R_equ);
print_results{R},R2,E_equ);
return{0};
}
void get_values{float *rl,float *r?2)
.
do



6. CON TRO 225

printf{"Enter R1 =="};
scanft {("%t",rl); /*rl is already a pointer no need for &rl */
1f (*r1<0) puts(“INVALID: re-enter”):
} while (*rl<0};

do
{
printf{("Enter R2 =>");
scanf (* %f", r2) ;
1f (*r2<0) puts{"INVALID: re-enter");:
! while (*r2<Cy;
}
void get_parallel res{float rl,fioaﬁ re,float *r_e}
{
*r_oe=1/{1/ri:1/r2);
}
vold print_resultg(float ri,float r2,fleoat r_);
{ ‘
printf (“Parallel resistors %8.3f and %8.3f ohm\n”,rl,r2);
printf{*Equivalent resistance is %8.3f ochm\n”,r_e);
}

’

Chay thit 6.2 gidi thigu cac 1an thit nghiém vdi ting loai nghiém.

= Chay thit 6.2

Enter Rl == 1040

Enter RZ =»> 200

Parallel resistorgs 1600.000 and 800.C00 ohm
Equivalent resistance 1s 444.444 ohm

6.2.3 TRO KHANG CUA MACH RL

Chuong trinh 6.4 tinh toan trd khang vao cia mach RL néi tiép khi
tan s6 dude quét.
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& Chuong trinh 6.4
/* prog6_4.c */
#finclude <stdio.h»
#include <math.h>

#define PI 3.14158

void gét_values (float *fe,int *fn,flocat *r, float *1});
void calc impedance-XL, (float f,float r,fleoat 1,float
*zmag, float *zang);

int main (void)

{
float f,fend,R,L, Zmag, Zangle;
int fsteps;

get_values {&fend, &fsteps, &R, &L) ;
for (f=0;f<«fend;f+=fend/fsteps)

{ .
calc_impedance_XL({f,R,L, &Zmag, &Zangle};
printf{*%8.2f %8.3f %8.3f\n", f, Zmag, Zangle};
}

printf{*Press ENTER to continue >>");
getchar{);

returni{0;;
vold get_values({fleoat *fe,int *fn,flcat *r,float *1)

printf {“Enter end frequency >>") ;

scanft (*%f~, fel;

printf{*Enter number of freguency steps >>"),
scanf (“%d4”, fn);

printf (*Enter resistance >>");

scanf (*%f”, r,;

Printf {“Enter inductance »>»"};
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scanf (*&%f*,1);

}
void

{
tloat

calc_impedance_XL{flecat f,float r,float 1,
float *zmag, float *zang)

x1;

X1=2#*PI*f*];

Yzmag-sqrt (((X1*X1)+ (r*r) ) ;
*zang=atantxl/r);

K&t qua chay thii 6.3 1a mét thi du dude gidi thiéu lam miu.

227

& Chay thi 6.3 _
Program to detemine impedance of an RL circuit
Enter fmax and number of freq steps >> leé 20

Enter R and L >> 1000 le-3

Frequency

Q

50000.
1000060,
150000.

2640000

250000,
300000.
350000.

4000006

450000,
500000.
55C000.

600000

650000.
7000C0.

750000

830000.
850000.

.00
oo
00
o0
.00
a0
oo
oo
.00
Qo0
00
00
.00
oo
oo
.00
o0
Q0

Impedance
Magnitude Angle
100C.00 0.00
1048.19 17.44
1181.01 32.14
1374.14 43.30
1605%.97 51.49
1862.00 57.52
2133.79 62.05
2415.30 65.55
2704.91 68.30
25899 .,06 70.52
3296.91 72,34
3597 .53 73.86
3500.29 75.14
4204.72 Th.24
4510.48 77,159
4817 .32 78.02
5125.406 78.75
5433 ,52 79,39
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900000.00 5742.61 79,97
250000.00 6052 .21 80.49

Press anykey to continue »»>»

6.2.4 CHUGONG TRINH QUAN SAT BO NHO

Chuong trinh 6.5 hién thi ndi dung cia bdé nhé RAM trong khi
chudng trinh dang duge thuc hién va duge goi1 la chuong trinh quan sat
bé nhd (Viewer). Méi dia chi trong b6 nhd chiza mét byte, sao cho con trd
char duge dat dé chi vao timg vi tri; khai bao char*ptr da dude s
dung cho muyc dich nay. Con tré nay khéng cé vi tri trong b nhd khi né
duge khai bao, nhung & thoi diém bat ddu chuong trinh né duge dat vao
6 nhé dau tién 0x00 (ptr=0x00) .

Sau khi nd1 dung ctia méi 6 nhd da dude doc, con trd gia ting téi dia
chi tiép theo trong bd nhd. Khi sy khai bao 1a mot con trd dic trung né
sé& duge ting thém mot byte (van d€ nay s& duge ban luan nhiéu hon
trong chudng tiép theo).

Chudng trinh doc 64 byte tt b nhd va hién thi, chiing chita dung
ky tyu ma ASCII. Sau dé chuong trinh dgi ngusi ding nhap vao k¥ ty.
Néu nhu ky tu duge nhap vao la ‘x’ thi chuong trinh sé thoat ra; mot ky
tu khac bat ky s& lam cho chuong trinh tiép tuc hién thi ndi dung bd
nhé. Mgt vai ky ty didu khién dic biét dung dé ddy dong (line feed),
xudng dong (new line), form-feed v. v... déu khong duge in ra. Danh cho
muc dich nay, mét s6 ky tu trong cac ky tu loai nay dugc hién thi bang
mbt dau ‘2. Cac macro CR (Carriage Return), VT (Vertical Tab) va BS
(Backspace) v. v... duge st dung dé dinh nghia cac k¥ tu nay.

2 Chudng trinh 6.5

/* progb_5.c */
#include <stdio.h>

#define BELL 7

#define BS 3

#define HT 9

#define LF 10

#define VT 11
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tdefine FF 12
tdefine CR 13
int main(veid)

char *ptr, ch=NULL;

int i;

puts ("Memory viewer program Ver 1.00");
puts{"Ernter an 'x' to exit the program");
ptr=0xC0;

do

printf("%4p »> ",ptr); /* display memory pointer */
for (i=0;i<64;1i++)

{

If ({*ptr!=BELL) (*ptr!=CR) (*ptr!=VT)
(*ptr!=BS) (*ptr!=FF) (*ptr!=LF))

putchar {*ptr);

else putchar('?'); /* display control character */
Lr++; /* move one byte in memory */
}

printf(”\n"):

ch=getchar () ;

while (ch!='x,); /* enter an 1x]l to exit */
returni{Q;:

}

Chuong trinh 6.6 c6 mot vai diém dang chu y. Chuong trinh nay
hién thi 24 déng noi dung b nhé trude khi ngudi ding duge nhéc dé
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ti8p tuc (s6 dong dit duce bing hang s§ SCREEN_SIZE con s8 k¥ tif trén
mét dudng bing COLUMN_SIZE).
£ Chudng trinh 6.6
/* progb_6.cC */
#include <stdio.h>
#include <ctype.h>

/* required for tolowerc function */

#define BELL 7

#define BES g
#define HT 9
#define LF 10
#define VT 11
#define FF 12
#define CR 13

#define SCREEN-SIZE 24
#define COLUMN-SIZE &4

int main{void)
{
char *ptr,ch=NULL; /* initialise ch as a WULL character */
int i,1i; | |
puts{“Memory viewer program Ver 1.01");
ptr=0;

do

{
for {(j=0;J<SCREEN_SIZE;j++)
{

princf(”%4p >> “,ptr);
for (i=0;i<COLUMN_SIZE;i++)
{
iIf (({*ptr!=BELL) && {*ptr!=CR) ({(*prr!=vT)}
&& {(*ptr!=BS) {*ntr!=FF) && (*ptr!=LF))
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putchar (*ptr) ;
else’ {
putchar('?');
}
pLro+&;
}
praintf(*\Nn");
}
printf (“Do you wish to éontinue (¢/An) o)
ch=tolower (getcharo) ;

while (ch=='Y"');
return(0) ;

i

Hinh 6.6 chi ra mét thi du khi chay chuong trinh trén may tinh PC
tuong thich IBM. Ky tu ‘> da dugde thay thé bang cac ky tu diéu khién
dac biét, chdng han nhu nap dong (line feed), ddu tréng tab v. v...

38 >> Turbo-f. - Copyright (c) 1988 Borland Intl. Mull pointer i "

i
oaLe >> t?Divide error? Tll:rrnal rogr an termmuon?"ﬂ Bitp YB:.
!; $ B ¢ . Tolls2l §2 i7? ilg t =i =i

] =¥ )
" Je cew 9 s iv

w
i v <
" av
" -.' -
3 >3 t £ : f] f’n '..'.f.? 1
~ in v i
0408 5> inked??.7 (null) 1296 BCDET HICASTRNNG DR o0- 4455840 t08mY
0508 >> THNONT: 2T T ITUNRUTIATAIRIDONINN. 7. .22 WHARL T2 700 ROTONY
OPPTHIP 40 COMPRQ yisi?2X7=7e7s7

4y 0 CONSPECAC:\C

050 3> OMMAND.COM CPAV-=C: \PCTOOLS\DATANCPAY . INT prnnsw: \PCTOOLS\DATA
D ois wish to contipue iw"nl 12

3.

v

Hinh 6.6: Man hinh khi chay thi chuong trinh 6.6.

6.2.5 TRUY NHAP BO NHO TEXT VIDEO CUA MAY TiNH CA NHAN.

Cdc chuong trinh trong doan nay chi
lam viéc véi mét hé may tinh ca nhan.



232 LAP TRINII C TRONG KY THUAT DIEN TU

May tinh ca nhan (PC) su dung modt viang riéng trong b nhé dé luu
gl tat ca cac k¥ ty xuit hién trén man hinh. Véi man hinh mau, viang
nhd nay bat ddu & dia chi BB00: 00006, M&i ky tu c6 mét thude tinh text
gan v6i nd. Thude tinh nay quyét dinh cac mau ctia chit va ctia nén trén
man hinh, cho dii ¢c6 nh4p nhay hoic khéng. Mot man hinh tidu bidu co
80 cot va 25 hang. Nhu vay, tong cdng cd 4000 byte duge stt dung dé Iuu
giid tat ca cae ky tu (80*25 k¥ tu va 80*25 thude tinh). Hinh 6.7 cho thay
cac ky tu va thude tinh dude sdp x&p trong bd nhdé nhu thé nao. Cac dinh
nghia bit thude tinh dude chi ra trén hinh 6.8.

- Bo -
BBOD:0000 —* Ky ty ABCDE
Thube tinh Pﬁ
Ky tir / 25
Thube tinh ]
Ky ty ‘ ]
Thudc tinh
" Man hinh
Ban d§ bé nhé

Hinh 6.7: S0 dd bd nhd video text.

Trong chudng trinh 6.7 ngudi dung duge nhic vé mdt xau text. Cac
ky tu trong xau nay dutge viét ¢é hién thi bd nhd khi bat diu & vi tri bén
tral phia trén ctia man hinh. Thudc tinh cua cac ky tu dude cho la
0x21(0 010 0C01b) . Thude tinh nay Iam cho chi ¢6 mau xanh lam,
con nén c¢6 mau luc (4 cdy) va khong nhdp nhay. Sau khi méi ky ty va
thude tinh da duge viét vao bd nhd, con trd dude gia ting thém 2 dé di
chuyén téi ky tu tiép theo trong bd nhé. Ham Strlen()xéc dinh s6 cta
cac k¥ tu trong xau (vAn dé nay s& dude ban.luan chi tiét hon trong
chudng B).
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MSB LSB
Thude tinh Mau nén: Mau chid:
nhip nhay
0- Khang nhay ~ 000-Den 0000- Den 1000- Xam téi
1- Nhi'p nhay 001- Xanh ko 0001- Xanh lam  1001- Xanh lam sang
010- Xanh luc 0010- Xanhluc  1010- Xanh luc sing
011- B chban 0011- Db chban  1011- Da céban nhat
100- 96 0100- B 1100- Bé nhat
101- B6 fila 0101- 86 lila 1101- Bd lila sing
110- Nau 0110- Ny 1110- Vang
111- Xdm séng 0%11-Xamsang 1111- Tring

Hinh 6.8: Cac thubce tinh cha ky tu.

May tinh ca nhan mac dinh 1a ¢6 con trd dia chi 16 bit (trong héu
hét cac trudng hop). DE truy nhap t6i pham vi cao hon cua bd nhé PC
cAn c6 mdt con trd dia chi 32 bit. Khi d6 con trd duge khai bao nhu la
mét con trd far (far pointer). K&t qua nay dat duge nhd khai bao né nhu
char far *ptr. .

2 Chudng trinh 6.7
/* progé_7.c */
#include <stdio.h>
#include <string.h>
int main{void)
{
char far *ptr;
char str{BUFSIZ]); .
int i;

prr={(char far *)0xb8000000; /* memory address B80C:0000 */

printf{“\n Enter string for diret memory access >>");
get: stri;

for =0;i«<strlen(str);i++}

{
*prr_str{l}; /* write character xy
f*(prr+l)=0x21; /* character attribute 0 010 0001 */
/* B XXX YYYY B - Blink, X% - B/G Colour YYYY - F/G Colour */
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/* Colour 0-Rlack, 1 Blue, 2 Green, etc, */
pPLr+=2;

}

puzs ("")

returni(0};

;

Khi chuong trinh nay chay, xdu dugc nhap vao sé xuit hién & géc
bén trai phia trén man hinh. Ky ty ¢6 mau xanh lam trén nén mau
xanh lue,

Chugng trinh 6.8 lam d4y bd nhé text video bang ky tu don. Ky tu
sl dung trong trudng hgp nay 1a ‘X' va thuée tinh text la 0x70 (0111
D000 b). Thude tinh nay tao ra mau tring cho nén con chit cé6 mau den.
86 chia cac hang va cot dude xac 14p bing cac macro COLUMNS va ROWS.
Thi du lam mau duge gidi thidu trong chay thit 6.4.

2 Chuong trinh 6.8

/* progb_B8.c */
#define COLUMNS g0
#define ROWS 25

#include <stdio.h>

int main{void)
{
char far *orr;

int i;

ptr={char far *)0xb8000000; /*Memory address B800:0000 */

for {iz0;1<COLUMNS*ROWS; i++)
*otr='X"'; /* £ill with an'x’ */
*iptr+1)=0x70, /* 0 111 0000 */
ptr+2; /* move onto next character in memory */

getchar () ;
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puts(ﬂﬂ);

return{l};

& Chay thit 6.4

RN OAN IV O LIS H SIS E TN T IO F O 0.0.9.0:0.00.0.9.0.0 0.0 5000 0.0.9.9,8.9,9.5.0.9.0,0..1
PED SRS HIIA LIS OI SIS E O SV EEES A0 SOOI 000000 ¢ 000 DN 00.0.85.0.0.0.0.9.0.9
FOO PPN I OIPILSS G000 GOV 4.000.06.00.0.05500.08 500000080805 0.0.9.9.0.0.95.9.0.51
KEHE KKK R LK NE KA XX HRA MK KKK KR XN KR K X H KUK XK KR IOE NN H KK AR R RS
FOPEEIIIN ISP OOICCE TIPS OIS0 S PEEEOENE T80 5 FEEELE 5T 50.0.9,0.08
PO AR OO ST OO L OIS SNOIT GO EEECEEE S PP LS EEI N 0.0.0.0$8.0.00.05.55.9.9.45.9.000.0.8
MK IOONHNNE K R M NN K X MK KA MR KR KR R R O KOO R KM N R KX KKK E R KKK
WK KK K XX S R K M M XK KOO XK Y K M N KRR A XN K KL KK LKA R
W KK K KK K KR MO0 K O K MUK K K K X MMM K M K K KKK
KK X X MO0 X N K M K B R K MO K X M R K X M RO N R U K KXY
PSSO IIICOTTOETIIRIENI SISO SOOI 0550000000 VI5.9.0.60.8.8,00.
[P ILTEIECISISOOEON TS OO EO 000808 0889.:0.0.0.0.0.0808859.053000.0.9.3.8.5.01
FOR TSI T SOOI VCLINOLIVILETIEY S 000888 S E 000905500005 900 S E003.8.8.9.9.9,9,9
FOSITIIITIOEIIIIIOEELII OGO EE OIS PEEHEEPOEEEN VIS .0.0.59500.0.8.9.5,0.9.
EHURKR XK KRR A KK LK YN AL E KRR LA AL EKAK R XKL R KA KKK A AT ALK KK LE KT HAA LKL AR
FOP P TICIIIEIOIITEIEII LIS 0D OG00S0 IS H N 00000000.8.0.0:058506.0.0.9,0,0.9
PRI IICIIOTEICOIACLEEITIEICI SO S E IV P50 000 E00EO00:.0.3.3008
AT IR IPIIIIICLOL IO EOOD 0O EEOOIIEOEENCE 6600056606909 55.9.99.9,0,0,0
OSSP IODII LTI GV EIIISOINEPI ST I II S EENI0 0000080500000 0 008
PO ORI CITIIIOICEIIII OISOV G 0000 000:6.0.000.0.9.0.9.0:6.6.8.0.8.¢,9.8:9,6,9,99,0,0.9
PO CTIIT I TIVCIIOCE OIS EIION PSS ST TIPS TP IINDOEI 0000008
OO TOIIIOIT IO LO S EIIELESEN 06660003 SEEt Ottt 0000
OO ED PP ECTIICEICIOLTTEISIEIPEITPIFEINS IS ECIII 00000 5050000001
PO IO PO PP CIOTITCEILN IO TI I SO COOION SIS SO 0880 000000 0I.1000.0.6.9.0.9
PP TTPO IO T TN OO T OTEEIICII STV EESEEEE0.0.850 093008 P008.9.0.3.9

6.3 THUC HANH

Q6.1 Hay viét mét chuong trinh xac dinh tré khang, tudng tng véi gidi
han tan s6 duge nhap vao, cho nhitng mach sau day:
. (a) Mach RC néi tiép;
(b) Mach RC song song;
(¢) Mach RL song song

Hinh 6.9 gidi thiéu so dd cdu trdc cd ban cho mach RC nd tiép.
Hay tham khao thém chudng trinh 6.4
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main
{Ham chinh)

get values
(Nhip glé tri)

cale
reactance

Hinh 6.9 So dé cau trac dung cho Q86.1.

Q6.2 Hay lap lai Q6.1, nhung xac dinh d6 16n va goc pha cta mach.
Hinh 6.10 gi6i thiéu so dé c&u tric mic cao (top level) ding cho
chuong trinh nay.

zmq. 'Z.ang

get valuaes calc print ra lulr.l
{Nhig ik tri} impadance [Xuil m ER qui

Hinh 6.10: Sa a8 ciu tric cho Q6.2.

Q6.3 Hay viét mgt chuong trinh xac dinh cac gia tri dién trd cho mach
tranzito thién ap chi bing mét dién trd cuc gbe duge chi ra trong
Q4.11. Hinh 6.10 gidi thiéu so d8 cdu tric cia chudng trinh nay.
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get valuss calc print results
ALLLEE LY resistors foul et qui)

Hinh 6.1I: So 46 ciu trac dang cho Q6.3.

Q6.4 Hay sita d6i cac chuong trinh trong chuong 5 dé tao ra cau tric
hoan hao hon. Pang chd ¥ la c6 thé thém vaoc cac ham
get_values() va printf_results(). Déng thoi sita d6i cac
chuong trinh nay dé€ gia tri tin s6 bing 0, khéng hgp 18 khong thé
nhap dude vao.

(a)} Chuong trinh 5.17;
(b) Chuong trinh 5.14.

Q6.5 Hay sia d6i chuong trinh 6.8 dé ngudi ding duge nhic nhd dia chi
khi khdi déng chudng trinh quan sat b nhd.

Néu nhu ban dang c6 may tinh PC thi
hay giai cac bai tap thuc hanh sau day:

Q6.6 Hay viét mot chudng trinh 1am didy man hinh text bang mot ky tu
don ‘2’ v6i nén mau tring va chit mau xanh lam béng cach st dung
truy nhap video truc tiép.

Q6.7 Hay viét mét chuong trinh lam ddy man hinh bing ky tu dudc
nhAp vao va mau cho chit va cho nén duge nhap vao. Thi du lam
mau dudc gidi thiéu trong chay thi 6.5.

&= Chay thi 6.5

Nhip vao mét ky tu A& hién thi »> ¢

Chon mau tién canh

{0)- BLACK(den) (1)- BLUE(xanh lo) (2}- GREEN(xanh luc) (3} -
CYAN (@d cBban) (4)- RED(33)
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B |

Chen mau nén : . p

(01 -BLACK (den; 1) -BLUE {xanh 1) (2) -GREFN{xanh luc) (3} -CYAN(ES ofban) (4) -RED
a'e) .

== 3

Q6.8 Ngay thang trong bd nhd ROM BIOS trén may tinh ca nhian duge
luu trit ¢ mét dia chi khi khoi dong tai FOOO:FFF5 (0xFOO0FFFS)
va su dung 8 byte. Hay viét mot chudng trinh doc dii liéu vé ngay
thang nam nay. Mot két qua chay thu lam miu duge chi ra trong
chay thid 6.6 (trong trudng hgp nay 8 ky tu doc duge 1a 11/11/92.

bl Chay thii 6.6
EBIOS RAM Ngay ihdng ghi 1a 11/11/%8
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Chuong 7
MANG

M6t mang bao gém (hay con goi la cat giit) khong it hon mét gia tri,
c6 mét kiéu di lidu chung, dudi mét tén chung. Mdi gia tri cé mot vi tri
(slot) duy nhat va duge so sanh bing cach st dung k§ thuét chi s6 hda.
Hinh 7.1 giéi thiéu mét mach vét 5 dién trd, cé thé duge khai bao véi
chuong trinh bang 5 khai bao ddu phay déng don gian.

R, R, Ry
o— o
R, R,
o O
KHAI BAQ BIEN BON CHI 56 HOA MANG
fleat R1,R2,R3,R4,R5; tloat R5;

Hinh 7.1 Cac bi€n ddn gidn dua vao su chi s6 hoa mang.

Né&u nhu nhitng bién dién trd cdn dude chuyén giao vao trong mét ham
thi toan bd 5 bién cin phai duge chuyén giao qua danh sach tham sé.
Mét phuong phap tinh xao hon st dung cac mang dé cat giit tat ca cac
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gia tri dudi mét tén chung (trong trusng hop nay la R). Nho vay mét
bién mang don lic d6 c6 thé duge chuyén giao vao trong bat ky ham nao
su dung né.

Sy khai bao cia mét mang chi ré kiéu di liéu, tén va sé lugng caa
cac phan ti trong mang duge chi rd trong nhing ddu ngode vuéng ( ).
Sau day 1a khudn mAu chudn ding cho khai b4o méng.

data_type array_namelsize];

Hinh 7.2 chi ra rdng phén ti diu tién cta mang da dude chi s& hoa
(danh s6) la O va phén tit cudi cung duge danh s6 14 [S1ZE-1]. Chuong
trinh dich phan b8 (cdp phat) bé nhd cho phidn tu ddu tién
array_name[0] t6i phidn td mang cudi cing array_name[SIZE 1.
S6 byte dude phan b6 trong bd nhé s& 1a s§ cac phdn t& trong mang
nhén véi 6 byte duge sit dung dé cat gift kiéu dit liéu cia mang.

array aloement 0
array_namal0]

array element 1
array_name[1} {Phin tirming 1)

array_name{2}

, il
SIZE phdn tr Y

array_name|[size-3]

array_namesize-2] array element size-1

array_name[size-1] {Phén tif mang size-1)

Hinh 7.2: Cac phan ti ctia mang.

Duéi ddy xin ddn ra mot vai thi du vé khai bao mang.
int circuit{lD);
/* allocates space for circuit (D} */
/* to circult[9] */
tloat impedance(50);

/* allocates for impedance(0)to */
/* impedance(49) */
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7.1 CON TRO VA MANG

Giita con t¥d vA méng c6 mét méi quan hé rat chat ché. Mot bién
con tré cit gitt mot dia chi bé nhd, co thé duge sita ddi, trong khi mdt tén
mang cit gid mit dia chi cd dinh, d4t cho phAn tit ddu tién trong mang.
Dia chi cia phin tit diu tién cia mang ¢6 tén 1a arrname nhu vAy sé Ia
&arrname[0]. Bang 7.1 chi ra nhitng thi du cho thdy cac mang va con
tré sit dung nhitng ky hiéu chi s6 héa khac nhau nhu thé& nao va né ¢
thé dé trao d6i 1An nhau nhu th& nao.

Bdng 7.I: Méi quan hé giita mang va con tro.

Mang dugc ding Con trd duge dung

fl_oat arr(10]; float *arr;
arr={float *) mlloc(lO*sizeof{float) )
arr(0] *{arr)
arr[1l] *{arr+1)
arr[2] *{arr+2)
arr(9] *larr+9)
char arrname (5} int arrname[5]
char ~int
arrname—| drmana (0} / arrname ™™ rrnanei0] /
L ACnape(l] |
arrnang[3] / arTname(1}
arrnama[2]
armame[3) /
arrname (4} /

—
a.mswm B-bits wide

|

Hinh 7.3: €ac phiin t{ mang.
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Hinh 7.3 mé ta hai loai khai bao mang d6i véi arrname. Méi loai c6
nam phén t{: thi nhét 1a arrname [0] vA cuéi cling arrname(4]. S&
byte dudc phan b6 (cap phat) t6i mdi phdn ti phu thudc vao vide khai
bao kiéu dit litu. Mot méng char st dung mét byte cho méi phin tg,
trong khi mang int théng thudng chi€ém 2 hojc 4 byte. Tén mAng
arrname duge dét cho dia chi cta phin tit d4u tién clia mang. Mdi phan
t bén trong mang duge so sanh véi dia chi nay.

Bang 7.2 gigi thiéu mét s6 thi du vé cac 1énh mang va con tro.

Bdng 7.2: Thi du vé cac 1énh mang va con tré.

Lénh Mb ta

int tmp(100); declare an array named tmp with 100 elements
tmp [1]=5; assign 5 to the second element of array tmp
*{tmp+1l) =5; equivalent to previous statement
ptr=&tmpl[2] get address of third element

7.2 CHUYEN GIAO MANG TSI HAM

Khi bién dich, chuong trinh dich dy trit khéng gian bé nhé i cho
tdt ca céc phAn td trong mot mang va khdi tao tén mang cho ché bit
d4u ctia khéng gian nay. D& mét ham c6 thé sia d8i, mang dia chi co 86
duge chuyén giao qua danh sach céc tham s&. Ham khéng tu biét s§ cye
dai cha cac phdn ti trong mang; trit khi tham s& lién quan véi sé cyc
dai cta cac phin ti trong mang cling duge chuyén giao. Nhu vay ¢6 kha
nang chay ra khéi ché két thic clia mang va bs nhd truy nhap khéng
duge phan bé t61 mang.

Cach viét duge st dung d& ky hiéu mdt mang dang duge chuyén
giao vao mdt ham la nhiing dfu ngo#c vudng, cac dau ngodic nay bao
hiéu cho biét diy 14 mét dia chi ¢& dinh chit khéng phai 12 bién con tré.
Dudéi ddy la mot thi du vé syt chuyén giao mang.

float maximum=(int number_of elements, float arrayname */

{
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float max; _
/* nuber_of_elarents maxdmm rurtber of elarents in the array*/
/* this fimction determines maximm value in an array */

max=arrayname {0) ;
for(i=1;i<number_of_elements;i++)
if {max<arrayname (i}) max=arrayname({i};

return{max);

}

Chudng trinh 7.1 1i chudng trinh mic trung binh chay (running
avereage) 3 diém. Loai chudng trinh nay ¢6 dap dng (responce) cua bd
loc dai thong thap va cé thé loc 1ya cac mau dit liéu. Hinh 7.4 minh hoa
diu ra cia ham trung binh cta ba phén ti trong mang ddu vao nhu thé
nao: két qua nay dat duge bang cach tao ra mic trung binh chay.

Gia tri d4u tidn va cudi cing clia mang duge xit 1y sé chiém clung gia

tri nhu mang ddu vao bdi vi khdng cé ba gia tri trén d6 mic trung binh
chiém.

Ming
o 1 .
% | 15 vio

number_of_elements-i

0 1 § | Ming qua
Ay

Hink 7.4: Cac phdn il cia mang,.

[

; Chuong trinh 7.1
/* prog7_1.c */
#include <stdio.h>

#define MAX 150 /* maximum values in the array */
#define TRUE 1
#define FALSE O
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void filter(int n,float array_infl,float array out[]};
void get_values{int *n,float array[])};

void print_values (int n, fleat array in(l, fleat array outc[]);

int main{veid)
{
float irput[MAX], cutput [MAX] ; /*input values, processed values */
int nvalue.
get._values{&nvalues, input}) ;
filter{nvalues, input,output);

print_values(nvalues, input, output) ;
return(0);

void filrer{int n,float array in[], float array;put[]i

{

int i .
array_out[O]:array_in[Q];
array_out[n-1l]=array_in[n-1];

for (i=l;i<n-~1l;i++)

array;gut[i]:(array_in{i—l]+arrag_in[i]+array_in[i+1]))/3;

}

void get_values{int *n,float array[]}

/* *n is the number of elementg in the array */
( .

int i, rtn,ckay;

do

{

printf {“Enter number of values to be processed >>7) ;
rtn=scanf (“%d”,n);

if ({rtn!=1) || (*n<0) || (*n>MAX))
{
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printf(“Max elements are %d, re-enter\n”,MAX);
okay=FALSE; '
}
else okay=TRUE;
} while (!okay}:

for (i=0:;i<*n;i++)
{ |
puts (“Enter value »>> *);
scanf(*%f”,gkarray(il);

}

void print values(int n,float array in[],float array out(])
{
int i
printf (“Input Qutputin®};
for (i=0;i<n;i++) .
printf(* %6.3f%6.3f \n”,array_in(i],array_out{il]);
}

Ké&t qua chay thit 7.1 chi ra mét thi du cho chay chuong trinh véi 10
gia tri nhap vao.

e —. e e — ep— rerre—

& Chay thit 7.1 _
Enter number of vallles to be processed »>> 10
Enter value >> 3

Enter value >» -2
Enter value »>> 4
Enter value >> 10
Enter wvalue >> 3
Enter value »>»> 2
Enter value »» 1
Enter value >> 0

Enter value »>» 1%
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Enter value »» 14

Input Cutput
3.000 3.000
-2.000 1.667
4.000 4.000
10.000 5.667
3.000 5.000
2.000 2.000
1.000 1.000
0.000 6.667
1g.000 11.000
14.000 14.000

Chuong trinh 7.2 1a mét thi du caa chudng trinh phén loai (sorting)
trong dé mdt mang duge chuyén giao téi ham sort (), ham nay phan bé
cAc gia tri tit nhé nhat téi l6n nhat. Thoat ddu giai thuat kiém tra gia
tri ddu tién trong mang véi tat ca cac gia tri khac. Néu gia tri trong vi
tri ddu tién 16n hon gia tri mang da 14y mAu thi hai gia tri duge tréo
déi.

Hinh 7.5 chi ra mét thi du cho thdy mdt mang 6 phan ti cé thé duge
phan loai d€ xac dinh gia tri nhé nhit nhu th& nao. Trong l4n lap lai
dAu tién gia tri 20 dugce so sanh véi 22. Béi vi 20 nho hon 22 nén cac gia
tri khéng duge trao ddi. Tiép theo, gia tri 20 dude so sanh véi 12 (phin
td thi ba), bdi vi gia tri nay nhd hon nén cac gia tri duge trao déi. Bay
git chon 12 la phén td ddu tién. Qua trinh nay tiép tuc cho dén khi gia
tri cudi cung (15) dude kiém tra. O cuéi cla qua trinh I3p gia tri nhod
nhat (3) sé 1a phin t& ddu tién trong mang. Bay gid, phan ti ddu tién
chita gia tri nhé nhit nén phép toan cé thé tiép tuc trén phin ti thi
hai. Phép toan nay duge kiém tra dua vao cac phén tit thi ba, thi tu,
thil nam va thi sau v. v... $6 nhitng 14n lap lai c4n c6 dé hoan thanh
qua trinh nay do d6 s& bang 15 (=5+4+3+2+1).

|2 Chudng trinh 7.2
/* prog7_2.c */

#include <stdio.h>
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15

aopnnok

Hinh 7.5: Cac phan tif mang.

#define MM 150
#define TRUE 1
#define FALSEO

void get_values(int *n,float arrayl(]);
void print_values(int n,float array_inf(]);
void sort.(int n, float inputl[]);

void order (float *vall, float *val2);

int main (void)

{

float array (max] ;

int nvalues;

get_values (&nvalues, array) ;
sort (nvalues,array) ;
print_values (nvalues,array) ;
return(0) ;
}
void get_values(int *n,float arrayl(])
/* *n stores the number of value in the array */
{ | '
int . i,rtn,okay;
do
{
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printf (“Enter mmber of values to be processed »»*)
rtn=scanf (“%$4”,n) ; |
1f ({rtn'=1) {| (*n<0) || (*n>MAX)) -
; E

printf (“Max elements is %d, re-enter\n”,MaX):
okay=FALSE;

}

else okay=TRUE;

} while (lokay};

’

for (i=0;i<*n;i++)

{
printf (“Enter value >>*);
scanf (*%f*,sarray[il);

}
void print_values(int n, float array_in[]}
{

int i;

printf(”Ordered values\n”);
fqr (i=0;i<n;i++)
printf(#%8.3f *,array_in{il):
}
voild sort({int n,float input[]}
/* order array input to give smallest to largest */
{

int i,3;

for {(i=0;i<n-1;i++)
for {(j=n-1;i<j;j--1
order(&input [1],&input({jl};
} ;
void order{flcat *vall,float *val2)
/* vall is the smallest */
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{

fleat temp;

if

{(*vall > *val2) .

temnp
*vall
*valz

*vall;
*vall;

= temp;

249

K&t qua chay thit 7.2 gi6i thibu moét th{ du khi tidn hanh chay
chudng trinh véi 10 gia tri duge nhap vao.

&d Chay thit 7.2

Enter number of values be entered >> 10
Enter value »>» 3
Enter value »>> -2
Enter value >> 4
Enter value »> 10
Enter value »>»> 3
Enter value >» 2
Enter value >> I
Enter value >> 0
Enter value >> 19
Enter value >> 14
Ordered values
-2.0000.000 1.000 2.000 3.000 3.000
10.000 14.000 15.000

4.000

7.3 KHOI TAO MANG

Khdi tao mang hay con goi 1a sy thiét lap trang thai ban dfu cha
mdt mang bang cac gia tri (hodc cac ky ty) dudc dinh nghia giita mét
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cap ddu ngodc nhon ({ }). Duédi day 1a khuén méu chudn dé khdi tac mot
mang:

type arrname[nvaluesl={val 0,val_1,.... val_n-1};

Chuong trinh 7.3 xéac dinh gia tri dién tré thuong duge ding nhat
trong pham vi 10 t6i 100 Q. Mang da duge khdi tao pref_values|]
chita cac gia tri duge ua dang bang: 10; 12; 15; 18; 22; 27; 33; 39; 47; 56;
68; 82 va 100 Q.

Ham find nearest_pref{) xac dinh gia tri gdn nhat dugc ua
dang. Cac phép toan cua ham si dung d6 chénh léch giita gia tri duge
nhap vao va mét gia tri chi sd trong mang cac gia tri duge wa ding. Néu
d6 chénh 1éch it hon do chénh léch gitia gia tri gAn nhat trudc d6 va gia
tri nhap vao thi gia tri duge ua ding hién thdi s& duge chon trén gia tri
mang da duge chi s8 hoa hién thdi. Hinh 7.6 chi ra mét biéu db cdu tric
cd ban diing cho chudng trinh nay.

resistor,

praf_valuas|]
N_FREFS remistor,
3 pref_val
O/ 3 ref valo\
resistor 3 pret.
get rnll stox find nearast print Lt
valus pret Teaults
(b gl b i 1t} .,,mn:;.mﬂ skt r il qud)
“i————
! 3 valum

Hinh 7.6: Biéu dé ciu tric ding cho chueng trinh 7.3.

E Chudng trinh 7.3

/* prog7_3.c */
#define TRUE 1
#define FALSE _ 0

#include <stdic.h>
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#define N_PREF 13
vold get_resistor_value{float *r});
void find nearest pref (float 1, fleat pref_arr(},int n_prf,

float *p_val);
void print_results{float r,float pref_r);
float mag (float val);

int main{void}
{
flecat

pref_values [N PREF]=(10,12,15,18,22,27,33,39,47,56,68,82,100) ;

float resistor,pref_wval;
get_resistor_value{&registor);
find nearest_pret (resistor, pref :values, N PREF, &pref val)
print_results(resistor,pref_wval);
return{0} ;
} .
void get_resistor_value(float *r)
{
int rtn, okay;
/* get a value between 10 and 100 ohms */
do
{
printf{“Enter a resistance (10-100 ohm)} =>>*);
rtn=scanf (“$f”,r);
if {((rtn'=1) 11 (*r<i0) || {(*r=100))
{
puts("Invalid value, re-enter”};
okay=FALSE;
}
else okay=TRUE;
} while (!okay};

251
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void find nearest_pref(float r.float pref arr[]),int n prf,
float *p val)

int i
*p_val:pref_arr[O];
for (i=1;i<n_prf;i++)
{
if (mag(r-pref_arr{i]<mag(*p_val-pref_arr[i]))
*p val-pref_arr[i];

}
void print_resﬁlts(float r,float pref_r)
{
- printf(“value entered %8.3f ohm, pref value is %8.3f ohm\n”,

r,pref r);
}

fleat magi(float val)-

{ /* Determine the magnitude of val */
if {val<0.0) return{-val};
else return{val);

K&t qua chay thit 7.3 chi ra mét thi du lam méu.

H Chay thi 7.3
Enter a resistance {(10-100 chm) »>> 3
"Invalid value, re-enter

Enter a resistance (10-100 ohm} >> 45 :
value entered 45.000 ohm, pref value is 47.000 ohm

7.4 MANG NHIEU CHIEU

il

Cach khai bao mang-da su dung cho téi thoi dlem nay dugc ap dung
cho cac mdng tuyén tinh hay con goi la mang mét chiéu. Nhleu ing
dung ddi hoi viée chi s8 héa cla dit liéu dudi dang nhiéu chidu. Hinh 7.7
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cho thdy cac hang va ¢t tao ra mét mang hai chiu nhu thé& nao. Chi s8
mang thit nhét chi rd s6 hang, con thit hai 12 s6 cbt.

COLUMN
0 1 2 n2 n-1

ROW
0 arr(®] [¢] arr(0)t1) arr{0][z) E> arri¢] (n-2} | arc(0)[n-1]
1 arr[l]fo] arr[l){1] arr(1)[2] [:> arr{l)[n-2] ) arr[1][n-1]
2

are(2)(0)  {arr(211) | arzi2i2) l:> arr(21tn-2) | areta1neg;
M2 arr (m-21 10} are(m-2]11) | arrim-21[2) !:> arc(n-2] (a-21|azr m-21 tn-1)
M1 ] ars (m-11 co) arr{m-11[1] | arrim-1](2) l:> are(m-11 (n-21|arrim-1] (n-1]

type arr[m][n];
Hinh 7.7. Cac phan t mang.

Hinh 7.8 cho thdy mdt mang hai chiéu dugc phén b8 trong bs nhé nhu
thé nao. Trong trudng hop nay mét mang arr duge sip x&p véi m cbt va
n hang. Chudng trinh dich phén b8 mét vung cho m*n gia tri. Mdt ving
gbém cac phén ké sat nhau trong bd nhé duge phan b& (c#p phat) va con
tré co s mang chi vao chd bt ddu cla ving, ving bd nhé nay duge goi
‘1a déng (heap). '

Dia chi co s6 cia méng sé 12 sarr [0][0]; 6 nhd cha phén ti tha
hai s& la &arr [0} ([0]+1; dia chi cha phin td arr{11(0] sé& 14 sarr
[0]1[0]+n; cla phdn t&t arr(2]{0] s& la &arr(0] {0]+2*n+3. Bang
7.3 chi ra nhiing thi du vé cac phidn t& mang va nhing dia chi cta
chiing so véi dia chi ¢d 86 cia mang.
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type arxr(m](n);

am —= arr(0] (0}

arr!{0] [1)

arr{0) (2]

—

arr(Q) [n-1} 4

n phin ti

n*m phdn tir

arc(1][0])

arrfl]f{i]

—

arrim-11{n-2]}

arr[m-1](n-1} '

Hink 7.8: Phan bé bd nhé cho mang 2 chiéu,

Bdng 7.3: Nhitng thi du vé cac phan tf mang va
dia chi ctia chang so vdi dia chi cd sd.

Phan tif mang Dia chi so véi dia chi ¢o ban
arr[0][0] &arr (0] (0]

arr[0][1] garr{0)[01+

arr(0](n-1] &arr[D][O]+(n 1)

arr([1) (0] sarr{0][0]+n

arr{3](5] &arr[0]10]+(3*n)+5
arr[m-1)[n-1] garr [0] [0)+({m-1)*n+{n-1)

Chuong trinh 7.4 hién thi sy phén b8 bd nhé cia mang 3 nhan 4.
Két qua chay tht 7.4 chi ra riing dia chi eo sd cia mang 12 FFAEh. Bai
vi mang thudc kiéu float nén mdi phdn ti chiém 4 byte trong bd nhé
(gia tri nay c6 thé khac nhau trén nhitng hé thong khac nhau). Dia chi
offset cia phAn tit thd hai [0] [1] nhu vay sé la 4 byte k& tit dia chi co
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sd. Hinh 7.9 phac théo sy phdn b8 bd nhé dung cho két qua chay thi
nay.

2 Chuong trinh 7.4
/* prog7_4.c *
#include <stdio.h>
#define ROWS 3
#define COLUMNS 4

int mainf{void)
{
float arr (ROWS) {(COLUMNS} ;

int row,col;

for (row=0;row<ROWS;row++}
for {col=0;col<COLUMNS;col++) _
printf (“Address of elament (3d] [%d]) is Fpihex)\n”,

row,col,&arr[row] [coll);
returni{l};

ki Chay thit 7.4
Address of element [(01[0] 1is ffae (hex)
Address of element (01111 1is b2 (hex}
Address of element [01[2] 1is ffb6 (hex

)
Address of element (01137 1is ffba (hex)
Address of element [11[0] 1is ffbhe (hex)
Address of element (11011 is ffe2 (hex)
Address of element [11[21 1is ffet {hex)
Address of element [11[3] 1is ffca{hex)
Address of element [2]1[0) 1is ffece (hex}

(

Address of element (21011 1is f£fdzZ ihex;
Addrezs of element [21{2] 1is ffde (hex)

Address of element (2103} 1is ffda(hex}
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Contrécdsécia ——a| FFAE an{0)(0}
méng: &arr{0][0] FEAF
FFBO
FFB1 Y
FFB2 arr{o][1}
FFB3
FFB4
FFB5 Y
FFB6 Aanfo)[2]
FFB7

FFB8
FFB9

Hinh 7.9: Céc phén ti clia mang.

Khi chuyén giaoc mdt mang hai chiéu vao mét ham thi kich thude
cua cac cdt cAn duge chi dinh ré. Kich thudc nay sé cho nhiing thong tin
vé dia chi offset dung cho méi hang (xem hinh 7.8). M& méu gidi thiéu

- sau diy cho thiy kich thudc ¢t duge chi dinh rd trong ddu ngodc nhu
thé& nao va cling khéng can thiét phdi chi r3 kich thuéc hang.

void pass_arr(float al][6]):

void main(void)

{

float arr[4]1([6];
pass_arr{arr);

void pass_arr(float all[6])
.
}
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Nhitng mang nhiéu chiéu hon 13 khong théng dung nhung c6 thé
duge thiét lap bing cach st dung mét phuong phap tuong tu vdi phuong
phap di st dung cho méng hai chiu. S8 hang chi s§ héa b8 sung duge
phu thém vao mdi chiéu. Nhitng thi-du sau day sit dung cac mang 3 va 4
chiéu.

void pass_arrl(float al[][5]1[6]);
void pass_arr2(int al]([5115]1[5]1);

int main{veoid)
{

float arr_3d[4]([5][6];
int temp{5)[5]1(5]1I[5];

pass-arrl (arr_3d);
pass-arr2{temp);
return (0} ;

}

void pass_arrl(ficat al[]l{5][6]}

{

}

void pass_arr2(float af[]l[5][5)([5])
( .

}

7.5 PHAN BO DONG

Khi mdt bién duge khai bao bén trong mét chudng trinh thi chuong
trinh dich s8 gan b6 nhd cho bién d6. Khéng c6 gi bao dam 1a bé nhd nay
sé thich {ng trong thdi gian chay chuong trinh. Diéu ciing c6 thé xay ra
12 s8 lugng ciia bd nhd cdn c6 dé et git dit lidu c6 thé chua duge bist
chitng nao chua cho chudng trinh chay. Dé vugt qua van dé nay mét k¥
thuat c6 tén la gan bé nhd trong thoi gian chuwong trinh chgy hay con goi
la phédn b6 b6 nhé déng da duge st dung. Ky thuat nay kéo theo sy khai



258" LAP TRINH C TRONG KY THUAT PIEN TU

bao con tro va sau d6 la phan bé bé nhé cho con trd d6 khi chucng trinh
chay. Thoat dau, con tré khong c6 bé nhé duge phan bs va mot ham
phan b b nhé, nhu malloc () da duge sit dung dé phan bs bd nhé cdn
cd.

D& khai bao mét con tré thi kidu di liédu dugce chi rd va tén con trd
dugc dat trude bing mot dau sao. Sau day la khuén méiu chung:

type_def *ptr_name;

Chuong trinh 7.5 cho thdy mdt con tré duge khai b4o nhu thé nao
khi sit dyng 1énh int*b. Chudng trinh dich s& khéng dy trit khéng gian
cho bién s8 nguyén. D€ gan b$ nhd & trang thai dong (dynamically)
trong thoi gian chay thi ham malloc () da dude s dung; ham nay da
duge dat lam maéu (prototype) trong tép stdiib.h.

Phép toan gdp lai (casting) kiéu (int+) thong baoc cho trinh dich
biét dia chi bit diu ctia sy phan b& bé nhé dude chi vao kidu inc. Ham
Sizeof () tra lai s6 byte cla kiéu dit ligu, thi du hai ho#c bén byte cho
m{t s6 nguyén. Ham nay cho phép c6 duge tinh d& di chuyén
(portability) giita nhitng hé théng khac nhau, st dung s8 byte khac
nhau dé cAt giit mét kidu dit lidu risng biét.

& Chudng trinh 7.5
/* prog7_5.c */
*include <«stdio.h>
*include <stdlib.h>
int main(void)
{
int a, *b;
b={int *) malloc{sizeof{int)});
/*allocate gpace for integer */
a=5;
*h=6;
printf (“Address of variable a 1s %x, value is %d\n*,&a,a);
printf {“Address of pointer b is %x, value pointed to is
sd\n”,b, ") , |
return{0};
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}

K&t qua chay thit 7.5 chi ra mét thi du 1am mAu. Trong trudng hgp
nay, chudng trinh dich d8 gan a vao dia chi FFDAh (1111 1111 1101
1010b) va sb nguyén cit giit 3 6 nhd da dude chi vao béi dia chi bit diu
- ctia né 1a 5. Con trd b da duge gan dia chi 061Eh bing ham malloc ()
va gia tri s6 nguyén da cit git & tai dia chi nay 1a 6. Con trd b ¢6 dia chi

ban d4u 1a NULL (dia chi khéng hoiic con tré khéng dude phén bd).

ki Chay thit 7.5
Address of variable a i1s ffda, value 1is &

Address of pointer b is 6éle, value pointed to is 6

Khi st dung cac con trd cdn phai chi ¥ dé c¢6 di bé nhd gan cho
ching d& c6 thé c4t gilt du tat ca dit lidu cdn c6, néi khac di dit lidu c6
thé duge viét vao viing bd nhd, chua duge gan cho muc dich khac.

7.6 SO HOC CON TRO

Con trd ¢6 thé duge tac dong theo kiéu sd hoc. 88 cta nhitng 6 nhé
ma con tré duge di chuyén tdi hodc so sanh sé phu thudce vao kidu di
lidu caa con trd. Hinh 7.10 chi ra mét thi du vé mét con tré c6 tén la
resistors vil nam gia tri duge phan bd. Néu nhu con tré nay duge
dinh nghia 14 mét con tréd ddu phdy ddng thi méi bién sé chi€m 4 byte
trong bé nhé. Cac gia tri dude cat giit trong bd nhd ciing c6 thé dude so
sanh véi nhitng con trd ¢d s6 resistors. N1 dung sé duge so sanh nhu
sau:

Con tro so sanh Gia tri cat gid
*resistors valuel
*(registors+1l; value?
*{registors+2) value3
*{resistors+3} valued

*({regsistors+4; valueb
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Chudng trinh 7.6 xac dinh dién trd tuong dudng ctia mét s6 dién trd
méc song song va chia modt thi dy vé sy gia tang gi4 tri cta con tré.
Chuong trinh sit dung syt phan b8 b nhé dong d8 gan bd nhd cho tat ca
cac dién trd duge nhdp vio. N&u nhu khéng c6 di bo nhd sdn sang dé
dung thi ham malloc{) 88 tra lai mét NULL (mét con trd khéng). Piéu
nay c6 nghia 12 ham da khong c6 kha ning phin b bé nhé cho dit lisu
cAn thiét. N&u nhu c6 d4 bd nhé thi ham get_values() nhéc ngudi
diing d6i véi titng dién trd. Con trd resistors dude gia tang gia tri sau
mdi 14n gi4 tri duge nhap vio.

resistors . ...
valuet oo
........................ 4 resistors+1
""" vahe2 ) |
........................ o rasistors+2
------- value3--- .-
rl—resistors+d
value 4 .
S8 byte duge dinh nghia [ —resistors+d
bing kidu con trd value 5
{thi dy: ficat 4 byte)

Hinh 7.10: Céc phéin tit cia mang.

B Chuong trinh 7.6 .
/* prog7_6.c ' */
#include <stdio.h>
#include <stdlib.h:

void get_resistors{int n,float *res);

void calc_resistance{int n,float *res,float *r_e);

int main{void)

{

float *resistors,R_equ;:

int nres: _
printf {“How many resistors in parallel »>»"};
scanf (7%4”, &nres) ;
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resistors={float *) ﬁalloc(nres*Sizeof(float));
if (resistors==NULL)
puts(”Cannct allocate enough memory”};
else
{
get_resigtors(nres,resistors);
calc_resistance(nres,resistors,&r_equ);
printf (*Equivalent resistance is $8.3f ohm\n”, R_equ);
) .
return(Q) ;
}
veid get_resistors{int n,float *res)
{
int i;
for {i=1;i<=n;i++)
{ ,
printf (“Enter resistor %4 >>",i);
scant {(“%£f7,res);
res++; /* increment pointer to next value */
}
}
void calc_resistance(int n, fleoat *res,floar r_e)
A
float r=0;
int i;
fqr (1=0;i<n;i++)
{
r+=1/{*res);
res++; /*increment pointer to next value */
}

*r e=1l/r;

Két qua chay thit 7.6 chi ra mdt thi du khi chay chudng trinh vdi ba
dién trd méc song song.
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i Chay thi 7.6

How many resistors in parallel »> 3
Enter resistor 1 =»> 100

Enter resistor 2 => 75

Enter resistor 3 »> 30

Equivalent resistance is 17.647 ohm

7.7 MANG CON TRO

Mot mang ca cac con tré ¢6 thé duge thiét lap bing cach sit dung k¥
thuat phdn b6 bé nhd déng. Ky thuat nay té ra cé ich trong nhiing ing
dung ma s& lugng cta bd nhé cdn cé khi bién dich khéng duge biét. Méi
phan ti trong mang 1a mét con trd téi mot ving caa bd nhé, duge phén
bé trong thdi gian chay st dung modt ham phan b6 bé nhé, nhu
malloc (). Hinh 7.11 chi ra mét mang clia 5 con trd; mdi con tréd trong
s6 nay chi vao mdt mang cua 8 ddu phiy déng.

£loat *perlS)

for (i=0;4<S;i++}
ptr(i)l=i{float *) malloc(9*sizeof (float));

N
array of 8 floals
,_Z
pirio) / ]
prr{1]
. -
ptri3] /
4
Pt MBi con tré chi
&1 mit mang
cia 8 float.

Hink 7.11: Mang ca nhitng con trd.

Chuong trinh 7.7 st dung mét mang céc con trd dé cat gilt mot s&
day nhi phén. M&i day c6 dé dai ¢6 dinh 1a 5 digit nhi phan; con s6 nay
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duge thiét 1ap bang hding s6 SEQ_LENGTH. C6é thé c¢6 mét s8 cuc dai 1a
100 day duge cat giit, néu nhu c6 du b nhé, bdi vi day 1a s6 cuc dai cha
cac con trd trong mang bin_seq(]. Gi tri cuc dai nay duge thiét lap
bing hing s6 MAXSEQUENCES.

Ham malloc ()} phin bd bd nhé cho mét trong nhitng con trd mbi
khi ngudi dung yéu cAu chuong trinh cit gid@ day khac. Ham
get_seq () st dung con trd nay va tac déng trén né néu nhu day la mot
mang tuyén tinh (m6t chiéu).

Mang ctia nhitng con trd gii vao trong show_seq() 1a *seg[]. Con
tré *s_ptr dugec khdi tao cho chd bit ddu cta mbi diy va cac digit nhi
phan duge in bing cach st dung bién phap chi s§ héa mang.

I8

£ Chuong trinh 7.7

* prog7_7.c¢c */
#include <stdio.h>

#include <stdlib.h>

#define TRUE 1

#define FALSE 0

#define MAXSEQUENCES 100 /* mex no of sequences */
#define SEQ_LENGTH 5 /* sequence length  */

void get_seq{iht seq(]));

void show_seq(int n_seq,int *seqg(]);

int main{void)

{

int n_seq=0;

int *binseq[MAXSEQUENCES] ;
do

{

printf (Do you wish to add a binary sequence >>");
fflush({stdin};/* flush keyboard */
if {(getchar{i=='n') break;

bin seq{n_gsegl={(int *) malloc (SEQ LENGTH*sizeof (int)};



264 LAP TRINH C TRONG K¥ THUAT DIEN TU

get_seqg(bin_sgegln_seq]);

I_sedq++;

show_seq(n_seqg, bin_seqg)

I

1f (n_seq==MAXSEQUENCES) puts ( "Maximum sequences reached”);

} while (n_seq!=-MAXSEQUENCES) ;
return{0);

}

void get_seg{int seqg[]}

{

int in,d, rtn, ckay;

for (i=0;i<SEQ LENGTH;i++)
{
do
{
print{*Enter sequence number %d >>",1i};
rtn=scanf {*%d”, &in);

if {{rtn'=1} |l ( tin'=0 && {(in!=1)))
{ _

puts {“INVALID re-enter 1 or 0");
okay=FALSE; '

}
élse okay=TRUE;

} while ('okay);
seqg(i]=in;
}
}
void show_seqg({int n_seq,int *seqg[])

{

int *s_ptr,n,i;

/* s ptr points to the start of each of the sequences */
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for (n=0;n<n_seq;n++)

{

s ptr=seqn]; /*initialise array to start of sequence

printf (*Binary seq %d =>>",n);

for (i=0;i<SEQ LENGTH;i++)

{

printf(*%d",s_ptrl[il);

}

puts (*¥);

Két qua chay thit 7.7 chi ra mdt thi du lam mau.

265

B Chay thit 7.7

Do you wish to add a

Enter
Enter
Enter
Enter

Enter

seguencenumber

seguencenumber

sequencaenumber

sequencenumber

sequencenumber

Binary seqg 0 >>10101
Do you wish to add a

Enter
Enter
Enter
Enter
Enter

number
number
number
number

niumber

Binary seqg 0

Binary seq 1

Do you wish to add a binary sequence »>n

»>1
>»1
»>]
»>»1
»»1
>10101
»>»11111

Voo b O

binary sequence »>»y

0 3=1

1 >>0
2 »>»1
3 >0
4

=1

binary sequence >>y
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Chu y 1a khéng c6 céng doan kiém tra bén trong chuong trinh dé
xac dinh xem liéu ¢6 db bd nhé cho dén ting phdn tit. Doan chuong
trinh da dude sita d6i sau day xac dinh két qua cha viéc phan bd bo nhé
va hién thi théng bao 15i néu khéng thé ¢sp phat di bé nhd cin co.

int okay_TRUE;
do
{

printf(“Do you wish to add a binary sequence >>”):
fflush{stdin) ;

if (getchari{}=='n') break;
bin seq(n_seql=(int *) malloc{SEQ LENGTH*sizeof (int));

if (bin_seq{n_seqg]==NULL)
{
puts(“Cannot allocate memory*”);
okay=FALSE;
}
} while (okay);

7.8 MOT SO THi by
7.8.1 MACH DIEN BOOLE

Chuong trinh 7.8 sit dung mang hai chiéu dé thiét 1ap mét day ddu
vao 3 bit 4p dung cho mét mach s6. Phuong trinh mach dién Boole dudc
st dung la:

Z = (lnl .in2 ) + in3

Hinh 7.12 chi ra mang input_states[] dudc khdi tao béng cach
chi ra cac nhém ciia céc digit nhi phan duge sdp xép vao cac hang. Cac
digit nay duge khdi tao biing cach chia nhém chiing bing cac d&u ngodc
nhon.



7. MANG

coLo coLs int input_states[3](61=
{
ROWOl 1 1 0 0 1 1 {1,1,0,0,1,1},
{0,1,0,1,0,1},
0 1 0 1 0 1 {1,0,0,0,0,0}
4 }:
ROwz 1 0 ¢ 0 0 0
input_states{2][0]
input_states(l] [5]
Hinh 7.12: Céc phiin ti ctia mang.
Chuong trinh 7.8
/* prog7_8.c */

#include <stdio.h>
tdefine NO_STATES 6
void process_states(int nstates,int infl (NO STATES],int oat{]);

void print_results{int nstaces,int int[] [NO-STATES], int out(]);

int main{void)

{

int input-states[3] [NO-STATES] ={
{(1,1,0,0,1,1},¢0,1,0,1,0,21},(1,0,0,0,0,0}};

int

output_state[NO_STATES] ;

process_states{NOwSTATES,input_stétes,output_state);

print_results (NO-STATES, input_states, output-state);
return{0);

3 .

void process states(int states, int nf] [NO STATESI],int caut[])
{

int i;

for {i=0;i<nstates;i++)

out [il=(in{0] (i} & in[1]1(i]) | inl2] [i}:

267
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void print_results(int nstates,int in{] [NO _STATES],int ocut[]}
{
int i;
puts{® A B C Z"};
for (i=0;i<nstates;i++)
printf(“$3d83d%34%3d\n", in[0] (1], inl[1][il,in(2}(i], outl[il);
}

Két qué chay thi 7.8 chi ra mét thi du lam miu.

- = Chay thit 7.8

A B C Z
1 0 1 1
1 1 0 1
0 0 0 G
0 | 0 0
1 0 0 0
1 1 0 1

7.8.2 TRO KHANG CUA MACH RL

~ Chuong trinh 7.9 st dung mét mang dé xac dinh tré khang cha
mach RL tuong ing véi mét khoang tén sd.

B Chuong trinh 7.9

/* prog7_9.c */
#include <math.h>
#include <stdio.h>

/* maximum array size */
#define MAXVALUES 30

#define TRUE 1
#define FALSE 0
#define PI 3.14159

/* define prototypes */
wvold  get_param{float *r,float *1,int *fn,float *fl,float *f2);
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void generate_imp(float r,float 1,int fn,float fl, float £2,

float

void

int
{
float

int

fleat impi{};);
calc_zrl(float f.float r,float 1);
print_imp(int f_points,fleat fl.flcat £2,float impll};

main (void)

R, L, start_f, end_f, impedance [MAXVALUES]:
freq points;

/* start_f and end f are the start and end freq points */
/* freq points is the number of freq points to sweep */
/* impedance(] is an array containing the impedance values*/

get_param (&R,&L,&freq pointe, &start_f,&end_f);
generate_imp(R, L, freq points, start-f,end f, impedance) ;
print_imp(freqg_points,start_f,end_f, impedance);

}

void get param{float *r,float *1,int *fn,flcat *fl, float *f2)

{

return{0);

int rtn, okay;

printf{“Enter r and 1 >> *):
gcanf{(*%f %f*,r,1);
do
{
printf {“Enter number of frequency points>>"};
rtn=gcanf {("%d”, fn};
if ( (rtm!=1) 1l {(*fn<0) |1 (*fn>MAXVALUES)
{
puts{*Invalid input”);
okay=-FALSE;
}
else ckay=TRUE;
} while (!okay);
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printf{”Enter start and end frequencies »>7);
scanf(“%f %f~, fl,£2);
}
void generate imp (float r, fleoat 1, int fn, fleat fl,flcac £2,
float imp[]

{
float fstep,f;
int i;

festep=(£f2-f1)/£fn;

£=£1;

for {(i=0;i<fn;f+=fstep;i++)

imp{il=calc_2Zrli{f,r,1);
}
float calc_2rl{flecat f,float r,float 1)
{
float X1;
X1=2*pI*f*];
return({sgrt(r*r+X1*x133:

}
vold print_imp{int fn,float fl,float £2,fleat imp(])
.
tloat fstep,f;

int i;

£=f1;
fstep={(£f2-f1)/fn;

puts{“Freguency Impedance”} ;

for (i=0;i<fn;i++;f+=fstep)
princf(*%10.3f $10.3f\n*,f,impi{il);

Két qua chay thit 7.9 chi ra mét thi du lam mAu.
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= Chay thit 7.9
Enter r and 1 »>> 1000 le-3
Enter number of frequency points »» 20

Enter start and end frequencies >»> 1 10e5

Freguency

0.

50000
100000
150000

200000
250000
300000
350000
400000
450000
500000
550000
600000
650000
700000
750000
800000
350000
900000
950000

coo
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.00
.000
.000
.000
.000

1000,
1048.
1181.
1374.
1605
1862
2133
2415
2704
2595
3286,
3597,
3500
4204
4510
4817
5125
5433 .
5742
6052.

- Impedance

oo
187
010
141

.969
.056
.790
.803
.912
.063

208
530

.286
.715
479
324
.055

522

606

212

7.8.3 PHAN TiCH MACH DC

Mach dién mot chiéu duge chi ra trén hinh 7.13 sé& duge phéan tich
dé xac dinh cac déng dién I, I, va I3. Pay 12 mét mach don gian dé
phan tich béi vi cac dong dién c6 thé duge tinh mdt cach don gian bing
cach xac dinh I, theo V/ R;, va I3 theo Vy/ R,. Cac gia tri nay sé duge
st dung d€ ki€m tra ky thuat ma tran duge sit dung trong chuong trinh.
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R, -

| —
I

LT—D R,QR, G =+

Hinh 7.13: Mach dién mét chiéu (DC).

Do d6 dan dén cac phuong trinh sau:

RII] +(R1 +R2 +R3)12 —R3]3 =0
011—R3[2+R31’3—V2 =0
P4y 1a dang mét hé phuong trinh 3 bién:

ax+by+ciz+d; =0
agx + by + ¢z +dy; =0
agx +bgy +cez +dg =0

Loi giai ¢ thé tim duge bing cach si dung cac dinh thic. Cé thé chi
ra ring: '

bl_ ¢ 4

by ¢ d

by ¢ d;
X =—

aq b ¢

a by, o

a3 by o
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b a 4

b, a, d;

by ay dy

e a b a

& b 4

€3 by ag

b a d

by, a, d,

e by ay dy

¢ b a

& b a

&3 by o

Trong trudng hgp nay:

a; =R,
by =R
¢ =
dy=-V
a; = R
by =R +Ry + Ry
€y = =Ry
dy =0
ay; =0
by =—Ry
€3 = Ry
dy =1,

Chuong trinh 7.10 xac dinh dong dién trong mach bing cach st
dung phudng phap dinh thc. '

2 Chudng trinh 7.10
/ *prog?7_10.c */
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#include <gstdio.h>

#define TRUE 1

#define FALSE 0

wvoid i1l matrix {fleat, flcac, float, fleat, float, fleat {] {4]);
C woid getvalues {flcat *, float *, float *, floac * , float *)

void solve_goln({flecat [][4],float *,fleoat*,float *};

volid get_column{int float [][4],flecat [1};
float deter{flcoat [],float [],fleoat [1);
vold print_values(float il,float 12,float 1i3);

int main {void)

{

flecat R1,R2,R3,Vi,V2,I1,I2,I3;
flecat matrix [3] [4]

getvalues (&R1,&R2,&R3,&V1,&V2) ;
£i1l matrix(R1,R2,R3,V1,V2,matrix);
solve_solni{matrix, &I1,&I2,&I3);
print-values {(I1, I2, I3}
return(0);

void getvalues {fleoat *rl,fleoat *r2,float
*r3,float *V1,float *V2)

int rtn, okay, ;
do

printf{#*\nEnter R1, R2 and R3 >»> *);
rtn=scanf (“%f $f %f7,rl,r2,r3);
~if flrtni=3 || {*rl<0) |f1(*r2<0} |1 (*r3<0)
{
okay=FALSE;
puts (*Invalid values, re-enter”);

}
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else okay=TRUE;

} while (!okay};

do

{

- printf {“Enter V1, V2 >»"):
rtn=scanf (“%f %f~,vl,v2);
} while {(rtn!=2)

void fill matrix(fleat rl, flecat r2,floatl, float vl
float v2, float mat [] [4]}

’

/*fills matrix with reguired values(see notes)*/
mat [0] [0]=11; -

mat [0][1]=r];

mat [0])[2]=0;

mat [0] [3]=-v1;

mat{1][0]=rl;
mat[ ][1]=rl+r2+r3
mat [1} [2]=-r
mat[l][3]=0,

mat [2][0]=0;
mat[2][1]:—r3
mat (2] [2]=r3;

mat [ ][3]_~

void solve soin{flcat mat[1}{4], float *il,float *i2, flcat *i3)
; .
float a_col[3],b col[37],c_col[3].d_col[3];

get_column(0,mat,a_col);

/*scan matrix for column */
get_column(l,mat.b _col);
get_column{2,mat,c_col);
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get_column(3,mat,d_col};

*il=-deter{b col,c_col,d col)/deteri{a col,b_col,c_col}:
*i2=~deterla_col,c_col,d col)/deter (b col,a_col,c col};

*i3=-deter (b col,a_col,d col)/deter{c_col,b col,a col};

void get_colum{int col,float mat{]{4], float colurm[]}

{

int row;

for (row=0;row<3;row++)

columh[row}:mat[row][col];

float deter{float coll([],float col2[],float col3[])
{

fleoat det;
/* calculate the determinant of a matrix of the form: */
coll{0] col2[0] col3[0]
coll([1l] col2[1] col3{1l]
coll[2] col2([2] col3[3]
det=coll[0]*(col2[1]1*col3([2]-col2([2])*col3[1]}-
col2{01*(coll[l]*¢col3([2]-coll[2]*col3([1])+
colB[O]*(coil[l]*c012[2]—coll[2]*c012[l]);
return{det};

void print_values(float il,float i2,float i3)

printf(*il = %6.2fA 12 = %6.2fA 13 = %6.2fA\n”,i1,12,13);
}

Két qua chay thit 7.10 chi ra mét thi du lam mAu.

kd Chay thit 7.10
Enter R1, R2 and R3 =>> 10 5 10
Enter V1, V2 >» 5 10
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11 = 0.50Aa I2 0.50a I3 2.50A

K&t qua nay chi ra ring dong qua dién tr R, 1a 1A (I, +Iy), qua Ry
12 0.5 A va qua Rg 1a 2A (I, - Iy). Cac dong dién nay c6 thé dude udc tinh
béng cach st dung luat Om, va do d6 chuong trinh chuyén qua phép thit
ddu tién.

7.8.4 MO PHONG LOGIC

Thi du trong doan nay mé phéng mot mach légic giit nhip (déng hd)
v6i phan héi tit ddu ra. Mot day cac bit duge thiét l1ap va ddu ra téng
cong duge xac dinh. Phuong trinh dai s8 Boole cho béi:

Z,=A+B+(C+Z )

6 ddy Z, 1a trang thai ddu ra hién tai va Z,_, 13 trang thai ddu ra
trude ddy. Hinh 7.14 mé ta phuong trinh biing mét so dé dién.

Vo)

o

CLK
]

of

Hinh 7.14: Biéu dién ham Boole biing s¢ d8.

Hinh 7.15 minh hoa day ddu vao duge mé phéng.
E Chuwong trinh 7.11
/¥ prog7_1ll.c

#include <stdio.h>
#define NO-STATES 7
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: " I - —r
) | j | I l I )
1 ] (] i) i 1
l L I ! X ;
! T ' : : X : :
IP 1 1 i :F E 1 :
Hinh 7.15: Giin d8 phin chia théi gian.

void print_table(int [],int [].,int [3,int(]}:

void process_states(int [},int [],int [j,intc{])};

int main{void)

{

int A[NO_STATES]=(1,1,1,0,0,1,0);

int B(NO_STATES]={0,0,1,1,1,0,0};

int C[NO_STATES]=(0,1,0,1,1,1,0};

int Q[NO_STATESI;

process_states{A,B,C.Q);
print_table(a,B,C,Q};
returni0};

void process_states{int al],int b[},int c(].int gl(])
{

int i;



7. MANG 279

qgl0)=t{atd] | b(0] 1 {cl0]) & 0);
/* initial state Zn-1=0*/

for (i=1;1<NO-STATES;i++)
glil=t{ali]l | b[i] | !lecli]) | qli-11);
}
vold print_table{int al]l,int bl]l.,int c¢l[],int gqll)
( .
int i;
printf{”\n A B C Q\n"};
for {i=0;i<NQO-STATES;i++)
printf {#%3d4%34%3d%3d\n"”,alil,b(i],cli),qlil});

K&t qua chay thit 7.11 chi ra médt thi du lam mau,

=

&
=
o
[
-2
o
(=
[

O OO
cor~rrHRrRrool
orRRoHRO
RPoooRr ool

Chu ¥ rdng s6 cac trang thai c6 thé duge chuyén giao nhu mot tham
80 t6i cac ham process_states() va print_table() nhu chi ra dusdi
day.

process_states (NO_STATES,A,B,C,Q);
print_table (NO_STATES,A,B,C,Q);

}
vold process_states({int n,int afl]l,int bl],
int <[], int ql]}
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int i;

for (i=l;i<n;i++)

gfil=t(afil | b[i] 1 ' {(c[i] | gl[i-1]
7.9 THYC HANH

Q7.1 Hay viét mot ham tra lai gia tri 16n nhat trong mot mang.
Q7.2 Hay lap lai Q7.1 d8i v6i mot ham cue tiéu.

Q7.3 Héy slta 461 chuong trinh 7.9 d€ xac dinh géc pha cla trd khang
va cdt gilt n6é trong mdt mang.

Q7.4 Hay sta d6i chuong trinh 7.9 dé€ xac dinh trd khang cla mach RC
néi tiép.

Q7.5 Hay viét mét ham sdp x6p mot mang theo nhitng gia tri. Hay
tham khao thém chudng trinh 7.2..

Q7.6 Hay sita déi chuong trinh 7.10 dé xac dinh cic dong dién cha
mach dién duge minh hoa trén hinh 7.16,

Hinh 7.16: Mach dién mit chiéu.

Q7.7 Hay sta d6i chuong trinh 7.10 dé xac dinh 18i gidi cho cac hé

phudng trinh sau, cac phuong trinh nay duge xac dinh béi cac
dinh luat Kirchoff.

(a)

i, +iy+iz=1,67
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31,+4,5 i,-1,6i;=0
2,251,+1,5 i;+5,23 i;=0

[ANS: i,=3,94A,1,=-3,54A,i;=2,7[A]

(b)
14i,-51,-6i,=10
-5i,+14i,-2is= 3
-6i,-2i,+18i;=5

[ANS:1,=1,3584,i,=0,816A,i; =0,82[A]

Q7.8 Véi mach s8 duge cho trong hinh 7.17 hidy xac dinh bang trang

thai Boole déi véi day dd cho (gia thiét ring thoat ddu Z bing 0).
Hay tham khao chuong trinh 7.11.

Day:
Ch3 bét ddu cta day
A 10011101001110101000
B 00010101100011110100
o 11101010101010101001
A
B
D ot
Q D
CLK CLK
C I

Hinh 7.17: Mach s8.

Q7.9 Hay stta d8i chudng trinh trong Q7.8 sao cho ngudi ding c6 thé
nhap vao cac day A, B va C tit ban phim. S dung mét ham dé cho

day dudc nhap vao. Chudng trinh 7.12 dua mdt nét phac thao clua
chuadng trinh. '
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B Chuong trinh 7.12 _
$define MAX-STATES 100

intmain(void)
{
int A[MAX_ STATES],B[MAX_STATES]),C{MAX_STATES],
Q[MAX-STATES] ;

get_sequence (&n_sequence,A,B,C) ;
process_sequence{A,B,C,Q);
print_sequence(A,B,C,0);
return{0};
}
void get_sequence(....)
{
get_seg({n, "Enter A sequence”,a);
get_seqg(n, "Enter B sequence”,b);
get_seqin, "Enter C sequence”,c):

Q7.10 Sda ddi chuong trinh 7.3 dé xac dinh gia tri dién trd gdn nhAt
thuong duge dung gitta 10 va 100 Q d61 véi tap hop cac gia tri
thuong duge dung nhu cho trong bang 7.4.

Table 7.4: Cac gia tri dién tré thudng gap.

10 1e 27 43 68
11 18 30 47 76
12 20 33 51 g2
13 22 36 5é 21
15 24 389 62 100

Q7.11 Sita d8i chuong trinh trong Q7.10 sao cho ngudi dung ¢6 thé nhap
va0 gia tri bat ky cua dién tré va chuong trinh sé xac dinh gia tri
dién trd gdn nhat thuong duge dung. Chay thit 7.12 dua mét thi
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du lam méu. Gg¢i ¥: viét cho mét ham sip xép theo thit ty (scale)
cac gia tri nhap vao gitta 10 va 100 Q, sau d6 chuyén giao cac gia
tri duge sip x&p theo tha ty t6i ham gia tri thuong duge ding.

M Chay tha 7.12
Enter resistor value »>» 42130

Nearest preferred value 1s 43000 ohms

Q7.12 Hay viét mét chuong trinh vdi mang c6 kich thude 5 x 3 va xéc
dinh cac dia chi cia méi phdn t& trong mang. Hiay tham khao
chuong trinh 7.4. Lip lai tha tuc d6i v6i mang 3 x 4 x 2.

Q7.13 Hay viét médt chuong trinh xac dinh trd khang vao clia mot s&
cudn cam mébc song song tuong ing véi mdt tn s8 lam viéc. Hay
st dyng cach phdn b& bd nhé doéng. Tham khao thém chuong
trinh 7.6. i

Q7.14 Lap lai Q7.13 cho trudng hdp céc tu di'én. méc song song.
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Chuong 8
XAU

Xau la mét mang mdt chiéu chla cac ky ty. Cac x4u c6 xu huéng
thay déi v& d¢ dai vi thé cdn phai khai bao xau véi s§ cuc dai cla cac ky
tu cAn c6. Mot vai thi dy vé cac xdu:

- 'Tén céic méy tinh, thi du”IBM C”, “Qui tdo Mac*, *MicrovAX”,

- Téncacbd vixa ly, thi du “Intel 1803867, “Motorola MC680O0”;

- Tén cac phén tit trong mach dién t{, thi du “Pign trd 1%, “Véng

khod pha”, “Bd kluéch dai vi sai”.

o
=
=)
=
=
[
Q
[
o
=
o
=
[
o
L)
ury
<
=
o
=t
[y
[
[y
\-
L=
=]

0[010{0(010

- - - L
Y vy YT Kylu'k‘lﬂ'luc:iu

i
Y
'
Y

Xiu (“X¥Z ")

Hinh 8.1: Thi dy vé bd nhd dung cho cac kidu di liéu Fhac nhau.

T4t nhién 13 s6 cac ky tu dude st dung d€ mé ta cac tén nay 6 thé
thay ddi. Hinh 8.1 cho thay 12 mét ky tu don 1& duge luu trit bing cach
sit dung 8 bit. Mot xdu c6 thé thay ddi kich thuéc ciia né va chita dung
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mdt 8§ cac ky tit don 18, Ky tu ma ASCH NULL ho#ic k¥ tu k&t thic
(*\0'} dinh nghia chd két thiic mét x4u. Trén hinh 8.1 xau “XYZ” duge
gidi han 6 ky t¢ NULL (nghia 1a& 0000 0000b).

Néu nhu diu ngoic kép dude st dung dé dinh nghia mét xau, thi
du. “capl”, thi mét ky t¢ NULL duge tu ddéng ndi vao né. Néu mot xau
duge nap, nhu mét mang, véi nhiing ky tu don thi khi d6 k§ tu NULL
cAn phai duge chén vao sau k¥ tu cudi cing. Chidng han néu nhu xau
duge nap 12 “Capl” thi cac phén td cla mang sé la:'c’,‘a’,'p’,'1’,
Y VA

8.1 NHAP VAO MOT XAU

Xau 1a mang ky ty véi kich thude cuc dai. Tén xdu la dia chi bd nhé
dung cho ky tu ddu tién trong xau. D61 v8i mot xdu char name [SIZE]
d& dugce khai bao thi t&n mang name 12 mot dia chi ¢8 dinh & chd bit ddu
cta x8u va SIZE 14 s6 cac ky tu duge dit tri trong b nhd danh cho xau.
Hinh 8.2 chi ra mét thi du vé sy sip x&p x4u trong bd nhé; xdu da duge
khai bao chita nhiéu nhat 14 11 ky ty. 85 16n nhat caa cac ky tu c6 thé
hién thi duge trong xdu duge luu trit sé chi biing 10 béi vi ky tu NULL
duge dang dé két thic xau.

char strl[11];
N&i dung cia x3u str1 1a “Res_t1"

n‘R! le! ls! l':I flf I\Of

T T

str1(0) str1(2) str1(4) str1(10)

Hinh 8.2: Thi dy vé sy sip x&p xfu.

Ky ty ddu tién ctia mdt xAu duge khai bdo 1a char strl{SIZE]
dudc danh 8814 str1 (0] va cudl cung la str1[SIZE-1]. Gidng véi cac
mang, c¢é kha ning vugt tran (overrun) qua chd két thic cta xdu (dic
biét 1a khi khéng 6 k¥ ty két thic). Didu nay c¢6 thé lam cho dit liéu bi
doc ra ho3c viét vio nhitng viing clia bé nhd khéng duge gan cho muye
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dich nay. Xau da duge dinh kich thudc ludén chila it nhat s& lugng cuc
dai cGa cac ky ty +1 duge nhap vac. Néu nhu mét xdu duge doc tir ban
phim thi 8 16n nhAt cha céc k¥ tu c¢6 thé dude nhap vao bi han ch& béi
bd dém ban phim. M§t macro BUFSIZ, duge dinh nghia trong stdio.h, c6
thé dude sit dung dé xac dinh kich thude cia né.

Chuong trinh 8.1 chi ra ring xdu da duge khai bao instr c6 thé
chita m{t s6 cuc dai ctia cac ky tu cé thé bién thi BUFSIZ-1 (mét ky tu
dung cho NULL). Ham get () doc mdt dong vin ban cho dén khi phim
<RETURN> dugc nhin. Ham nay chdp nhan diu tréng giita cac tit,
trong khi scanf () gidi han mdi x4u bing cac ddu tréng (hdy xem
chudng trinh 2.9). Chuong trinh sé tiép tuc nhéc (prompting) xau van
ban chitng nao ma k¥ ti ddu tién cha xau nhép vao 1la k¥ tu 'X".

B Chuong trinh 8.1
/* prog8_1l.c */
- #include <stdio.h>

int main{void)
{
char instr[BUFSIZ];

do

printf{(“Enter a name (enter 'X' to exit )>>"};
gets{instr);
printf (*Name entered is %s\n”,instr);

} while {(instr[0]!='X"');

recurn{0); ‘

}

Két qua chay thit 8.1 chi ra mét thi du 1am miu.

2= Chay thir 8.1

Enter a name {(enter X to exit )>> resistor_1l

Name entered is resistor_1

Enter a name {(enter X to exit }»» inverting amplifier
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Name entered iz inverting amplifier
Enter a name {(enter X to exit J»>»> X
Name entered 1is X

8.2 GAN XAU

Gidng nhu vdi cac mang, xau c6 thé duge nap bing cac k¥ tu khi sk
dung cach danh s&8 mang nhu sau:

name (0] = ‘R*;
name [1] = ‘e’;
name [2] = 's‘';
name [3) = '_*;
name (4] = *1*;
name [5)] = ‘\0’ /* K&t thic x4u bing mdt Null */

Cach danh s6 nay sé nap ky ty *R' vao vi tri du tién, 'e' vao vi
tri thi hal, van van. Chuodng trinh 8.2 chi ra mot thi du cho thay cac ky
tu riéng 1é duge nap nhu thé nao vao trong mét mang ky ty. Dia chi
duge chuyén giao téi printf () ddu tién chi tdi chd bat ddu cda xdu
nay. C6 thé in mét phén clia x4u bang cach chuyén giao mét dia chi cd
sd khac. Ching han, d€ in "s_1" thi dia chi duge chuyén giao tdi
printf() la &instr[2].

Ham strepy () dude chita trong thu vién chuan. Né sao chép xdu
dd1 s6 thit hai vao trong xau d6i s6 diu tién.

IE Chuong trinh 8.2

/* progB8_2.c */
#include <stdio.h>

#include <string.h>

int main{veoid)
{
char instr [BUFSIZ]);

instr{0]='R*;

instr(ll='e’;
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instr(2]="'s

instr(3]="_

instr[4]:'l"

instr([5]="\0"; /* k&t thic x&u bing mét null */

printf{“String is %s\n”,instr);
printf (”“Part of string is %$s\n”,&instr[2]):

strepy {(instr, *Res_27) ;
printf{(“String is %s\n”,instr):
return {(0) ;

}

K&t qua chay thi 8.2 chi ra mét thi du lam miu.

& Chay thir 8.2

String is Res_1

Part of string is s_1
String is Res_2

Chuong trinh 8.3 chi ra mét thi du cho thidy malloc() phén b8 b
nhd danh cho mét xdu nhu thé& nao. Né gan cho mét s& byte ctia khéng
gian tréng va tra lai mot con trd vao chd bat ddu cia bd nhé duge phan
b68. Ham strcat () dinh xau d8i s thi hai vao véi xau déi s& thit nhat
va dat két qua vao d6i s6 thit nhat.

2 Chuong trinh 8.3
/* progB8_3.c */

*include <stdio.h>
*include <stdlib.h>
*include <string.h>
int main(veoid)
{
char *strl,*str2z;
/* dynamic string allocation */
strl={char *)malloc{(BUFSIZ*sizeof (char));
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c

str2=(char *)malloc (BUFSIZ*sizeof(char)):;

printf(“Enter a string of text »>”

gets{strl);

printf{*Enter a second string of text »>%)
gets{str2);

printf (*STR1: $s\n*,strl};

printf (“STR2: %s\n”,str2);

strcat{strl,str2);

printf (“STR1+STR2: %s”,strl):

return{0};

Két qua chay thit 8.2 chi ra mét thi du lam mAau.

& Chay thit 8.3

Enter a string of text >> resistor
Enter a string of text »>> resistor 1 is 43

Enter a second string cf text >»> resistor 2

strl: resistor 1 is 43 chms

str2: resistor 2 is 56 chms

strl,str2: resistor 1 is 43 ohms resistor 2

289

Chuong trinh 8.4 chiia mét hAm nochars (), ham nay quét mét xau
va xac dinh 88 14n xu4t hién ca mot ky ty cho trude. N6 st dung get ()

dé doc x4u khi chdp nhan cac dau trong glfia cac tir.

Ham nochars () st dung s8 hoc con trd dé doc titng ky tu trong
xdu di duge chuyén giao cho dén khi gip mét ky ty NULL. Ham

getchar () duge st dung dé tim kiém ky tu.

Chuong trinh 8.4
/* prog8_4.c
#include <stdio.h>

*/

/* Find the number of occurrences in a tring */
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int nochars (char *str, char ch) ;
int main{void)
{
charstrl [BUFSIZ], ch;
printf(“Enter a string >>");
gets(strl);
printf (“Enter character to find »»>");
. ch=gecchar{);
printf {*Number of occurrences is %d\n”,nochars{strl,ch);
return(O);

}

int nechars(char *string,char c)

{

int no_ocec=0;

/* repeat until end of string (Null} */
while (*string!=7\0")

{
if (c== *string) no_ccc++;
string++; /* increment pointer to the next character */
) -
return{no_occ); /*no. of characters found */
}

Két qué chay thi 8.4 chi ra mot thi du lam méu.

& Chay thi 8.4
Enter a string>> resistor 1 is 100 omhs
Enter a letter to find »> s
Number of cccurrences = 4

Ham sau ddy thuc hién nochars() bdng cach st dung ky hiéu
danh s& (chi s& héa) mang. S6 cac ky tu trong xdu dude xac dinh bing
cach sit dung strlen(). Sau dé vong lap for () duge sit dung dé danh
sd cho ting k¥ tu trong mang va ching duge kiém tra theo cac ky ty tim
kiém.
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int nochars{char str(],char c}
{
int 1=0,no_occ0,size;
size=-strlen(str);
for (i=0;i«size;i++)

if (strlil==c) no_occ++;

returni{ne_acc);

8.3 HAM XAU CHUAN

C6 vai ham quan ly (handling) xau trong thu vién chuan; hdu hét
ching duge dit 1am mau (prototype) trong tép string.h. Bang 8.1 liét ké
cac ham nay. T4t ca cac ham xiu déu tra lai mét gia tri; ching han,
strlen{) tra lai cho mét gia tri nguyén lién quan dén chidu dai caa
mot X4u va cac ham strcat (), strupr{), striwer{} va strepy () déu
tra lai nhitng con trd cho xau két qua. Con tré nay cé thé duge st dung,
néu cin, nhung xau két qua ciing duge chuyén giao ngude trd lai nhu la
ddi s6 dAu tién cta cac ham nay. Ham stremp () tra lai chi mét s6 0
néu nhu ca hai xau 1a dong nhat.

Bdng 8.1: Céac ham diéu khién xdu quan trong.

Nhitng ham bién d6i bAu muc M6 ta
int. stremp (char string.h Clzﬁ(’ ning: So sanh hai
*strl,char *str2): mang str2 va stri

Tra lai; Mt s86 O duge dua
trd lai nfu hai xdu déng
nh&t, mét gia tri 4&m néu
strl nhé hon str2, hoic
mdt s duong néu strl lén
hon str2.

int strlen{char *str); string.h Chitc nang: Xac dinh sé cac
ky tu c6 trong xau.

Tra lai: 86 cac ky tu ¢é trong
Xau.
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char*strcat (char*strl,
char*str2);

char*strlwr (char*strl)

H

char*strupr (char*strl) ;

char*strcpy (char*str,
char*str2);

int sprintf{char *str,
charb*format_str,
argl,...);

int scanf{char “*str,

char *format_str,-
argl,...);

LAP TRINH C TRONG K¥ THUAT DIEN TU

Chic néing: N01 str2 vao strl,
Xau két qua strl sé chua
strlvastr2. -

Tra lai: Mot con trd vao xau
két qua

string.h

Chitc nang: Bién d6i cac chit
hoa thanh mét xAu cac chit
thudng.

Tra lai: Mot con trd vao Xau
két qua

Chtic ndng: Bién déi cac chit

string.h

string.h
: thuong thanh mot xau cac
chit hoa.
Tra lai: Mot con trd vao xau
két qua
string.h Chic ning: Sao chép str2
vao strl.

Tra lai: Mt con trd vaoc xéu
két qua

stdio.h - Chic ning: Tudng ty véi
prinrf{) nhung 16i ra din
t6l xau str.
Tra lai: $6 cac ky tu 161 ra.

stdio.h  Chiic ning: Tuong ty vl
scanf {) nhung 18i vao din
ti xAu str..

Tra lai: S8 cac trudng duge
quét xong.

Chuong trinh 8.5 chi ra sscanf () quét m8t xdu véi nhing kiéu dit
liéu khac nhau nhu thé nao. Trong trudng hop nay, ngudi dang nhap
vao mot xdu text (van ban). T ddu tién clia xdu duge doc nhu 14 mét
xdu {res_name) va ti thi bai nhu mét ddu phay dong (res_values).
Ham sscanf () tra lai s6 cac truong da duge quét xong; néu nhu sd cac
trudng da dugc quét bing 2 thi bién okay duge dat 1a TRUE (ding) va
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nhu vay vong 1ip do{}while()sé ch&m dit. Néu nhit s& nay khéng
béng t6i 2 thi bién okay duge dat 14 FALSE va mot thong bao 151 dude
hién thi, ldc d6 ngudi ding s& duge nhéc dé nhap lai gia tri.

E Chudng trinh 8.5

/* progB8_5.c */
#define TRUE 1

#define FALSE 0

#include <stdio.h>

#include <gstring.h>

int main{void)

{
char res_name [BUFSIZ], instr[BUFSIZ), outstr[BUFSIZ];
flecat res_value;
int rtn, okay;
do

{
' printf {“Enter resistor identifier and the value >>");
gets{instr);
rtn=sscanf (ingtr, °%s %f”,res_name.,&res value);
if {rtn!=2)
{
okay=FALSE;- - )
prinrf(*Invalid input <%s>\n",instr);
} . .
else okay=TRUE;
} while (!okay); _
printf (“Resistor namse is %s, value is %8.3f chm\n~,
res_narne,res_value);
sprintf {outstr, “Resistor name is %s, value is %8.3f ohm\n”
res_name, res_value);
puts (outstr) ;
returni{0);
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Két qua chay thi 8.5 chi ra mét thi du lam mau.

& Chay thit 8.5

Enter resistor identifier and the value »» resistor_1 1430
Resistor name is resistor_1l, value is 1420.000 ohm
Resistor name is resgistor_1, value is 1430.000 ohm

Chuong trinh 8.6 sit dung ham xAu strcinpo(). Vong lap do{}
while () tiép tuc chay ching nio ngudi diung nhap vao tit *exit ”.

Chuong trinh 8.6
/* prog8_6.c ' *
#include <stdio,hs>

#include <«<string.h>

int main{void)

{

char etrl1 [BUFSIZ),str2 [RUFSIZ]), instr [BUFSIZ] ;
do
{

printf (“Enter a string == ");

gets(strl);

printf{(*Enter a string ==");

gets{strr2):;

if{tstramistrl,str2) )Puts{*»>> Strings are identical<a<");

else puts{“>>>8trings differ<<<");

Priw® f i you wish Lo contire (type ‘exit’ to quit)>>»");
getsianalird;

b while  stecemplinstr, “exit”));

yeturn(0; ;

Ké&t qua chay thi 8.6 chi ra mét thi du lam mau.
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Ml Chay thii 8.6
Enter a string =» this 1is a string
Enter a string »» this is another
»»> Strings differs <«
DO you wish to continue {type 'exit’ toc quit)>>
Enter a string »> 1input is zero
Enter a string »»> input is zero
>»> Strings are identical =<<<

DO you wish to continue (type ‘exit' to quit)>»exit

8.4 TRO KHANG CUA MACH RC SONG SONG

Chuong trinh trong doan nay xac dinh trd khang cia mét mach RC
méc song song. Hinh 8.3 gidi thiéu sd 46 cia mach nay. '

” 1 L
—
Zin. R |c
e} &

Hinh 8.3: Mach RC song song.

 Trd khang ciia mach nay ¢6 thé xac dinh bing cich st dung tich s6
ctia trd khang chia cho tdng s6 ctia trd khang. Nhu vay:

1
R——
jo.C R : R
Z= B 1 jm.CR+!1
- R+ i@ C(R+-—— ’
Jjo.C jo.c( +jra.C)

Nhu vay d6 16n cua trd khang bang:

12} = ek

- 4o RCP

Bigu dé c&u truc cha chuong tfinh xéc dinh dai lugng nay duge md
ta trén hinh 8.4. Ham qut parameters(] ¢d ba bién (Res,Cap va
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freq); hdim parallel_impedance() xéc dinh trd khang vao va tra lai
cho né bi€n zin. Cuéi ciing, ham print_impedance ()} hién thi cac
tham & d4u vao va trd khang duge tinh.

main
{Ham chinh)
Reg. Cap.

Ras, g freqg, 2in

Cap,
% N
h J

Nhiip gié tri Tim glé tr vu Xust ra
dign tré tién gén nhst kit qus

Res, Cap,
freq

Hinh 8.4: Sd dd cdu trac eia chidng trinh 8.7,

Trong nhiing chudng trinh trude cac gia tri di duge nhap vio trong
chuong trinh sit dung ham scanf (). Ham nay c6 thé khéng dang tin
cdy khi nao khuén mau caa dit liéu nhap vao khac véi khuén dang cdn
c6. Ching han, ngudi dung c6 thé da nhép vdo mét xau ky ty hodc mét
gia tri thuc trong khi lai cdn c6 mét gia tri nguyén. Mét phuong phap
cai tién cach nhap gia tri vao bang cach dua thém cobng doan doc dau
vao nhu mdt xau (bdng get ()) va quét chc gia tri niy theo nhitng tham
s6 cdn c6 (blng sscanf ()). Mgt doan ma thue hién dude yéu cau nay
duge d&n ra sau day.

Trong trudng hgp nay, ngudi dung duge nhic nhap vao mot gia tri
dién trd va xau vao ti ban phim duge nap vao trong inline. Sau 46 lai
duge quét dé tim mot gia tri ddu phdy dong va dat vao trong con tro r.
Néu mét gia tri ddu phdy déng don duge quét, thi rtn s& bang 1 va gia
tri nhap vao 1a khéng 4m, va nhu vay vong lap s& két thic, néu khong
ngudi dung s& lai duge nhic nhap vio mét gia tri.

void . get _parameters(float *r,float *c,float *f)
{
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char inline[BUFSIZ];
int - ftn,okay;

do

printf (*Enter resistance >>")
gets(inline);
rtn=sscanf (inline, "%£”,r);
if (({rtm!=1) |1 {(*r<Q))
{
- printf({"Invalid input <%s>\n",inline);
okay=FALSE;
}
‘else okay=TRUE;

} while {!okay);

Chudng trinh hoan thién duge thé hién trong chuong trinh 8.7.

E Chuong trinh 8.7
/* prog8_7.c

*/
#include <stdio.h>
#define TRUE 1
#define FALSEO
#define PI 3.14159
void get_parameters{float *r,{loat *c,float *f);
void parallel impedance(float r,float ¢, fleat £, fleoat 2);
void print-impedance(float r,fleat c,flcat f,float Z};

float calg mag{float x,float v);

int main(void)
( .
float Res,Cap, freq,2in;

get_parameters{&Res, &Cap, &freq):
parallel_ impedance{Res,Cap, freq, &2in) ;
print_impedance {Res,Cap, freqg, 2in);
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returni{0);
}

void get_parameters(float *r,float *c,float *f)

char inline[BUFSIZ];
int ren, ckay;
do

printf{”Enter resistance »»>"};
gete{inline);
rtn=sscanf{inline, "%f",r);
if (({rtnt=1) |1 {*r<0))
{
printf{“Invalid input <%s»\n”,inline);
okay=FALSE;
}
else okay=TRUE:
} while (!ckay);
do
{
printf{”"Enter capacitance »»"):
gets{inline);
rtn=sscanf{inline, "f",c);
if {f{rtnl=1) Vi {(*c<0))
{
printf(“Invalid input <%s>\n”,inline):;
okay=FALSE;
}
elggbokay:TRUE;
} while (!okay};
do
{
printf{”Enter frequency =>"):
gets(inlihe);
rtn=sscanfi(inline, "%f",f);
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if ((ren!=1) || (*f<0);
{
printf{’Invalid input <%=>\n”,inline);
okay=FALSE;
}
else okay=TRUE;
} while {'!'okay);
}
volid print_impedance(float r,flcoat ¢, flcat f,float Z)
{
printt (*R=%f ohms C=%f u¥F f£=%f Hz\n",r,c,f);
printf(*Zin = %f chms\n”,Z};
}
vold parallel-impedance{float r,float c,float f,float *Z)
{
*zoyv/{calc_mag(l,2*PI*f*r*c));
} —
fleoat calc_mag {(float x, "float vy)
{
return{x*x+y*y};

}

Chay thi 8.7 chi ra ring ngudi dung c6 thé nhap vao mét gia tri
trong khudn miu khéng dung va chuong trinh sé nhic lai dé nhap vio
gia tri khac. Chu ¥ 14 nguoi dung da nhdp vao cdc xdu "none" va
» fred"; chudng trinh sao chép bing cac xau dé va nhéc lai viée nhap
vao. Néu nhu scanf () da dude si dung thay cho gets () va sscanf ()
thi khé ma doan trude chuong trinh sé dién bién nhu thé nao. Chiang
han, khi chay chudng trinh trén mét may tinh ¢A nhan PC ma ta su
dung scdnf() sé din d&n hién tugng nhic nhd luén héi thoéng bao
Enter resistance >> (nhdp vio gid tri dién ¢rd) khi ta vo4inh nhap
vao mot xau ky tu, trong khi 1& ra phai 1a mét gia tri thye.

& Chay thit 8.7
Enter resistance =>Non.

Thvalid input -nonew
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Enter resistance »»fred
Invalid input <fred>
Enter .resistance >>=-100

Invalid input <-100> -

Enter resistance »>>1000

Enter capacitance >>le-6

Enter frequency >>le3

R=1000.000 ohms C= 1.00 uF f£=1000.000 Hz
Zin = 24.704565 ohs

Ham gets_parameters()chita mi, va ma nay da duge 13p lai ba
l4n. M4t chuong trinh duge hoan thién thay thé ma lap lai bing nhiing
101 goi ham don. Mgt ham c6 tén gets_float c6 mbt gia tri ddu phiy
ddng trong pham vi duge chi r6. Mot miu chia ham nay duge chi ra dudi
ddy. D6i 58 ddu tién la thong bao nhic nhd, hai d6i s5 tidp theo Ia cac
gi tri cyc tidu va cyc dai, va d6i s6 cudi cung l& mét con trd vao gia tri.

void get_float (char msg(], float min, float max, float *val);

Chuong trinh 8.8 chita ham nay. Ham get_parameters () bay gid
chita ba 13i goi téi gets_float ().

& Chuong trinh 8.8
/* prog8_8.c .ox/
#include <stdio.h>
#define TRUE1
#define FALSE 0
#define PI - 3.14159
#define MICRO le-6 :
veid get_parameters{float r,float lc,float f);
void parallel_in@edance(float r.float c,fleat E,flcat *Z);
void print_impedance(float r,float c,float f,float Z);
float calc_mag (float X,float y); '
void  get_float (char msg(],float min,float max,float *val);

int main{void)
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fleat Resg,Cap,freq,Zin;
get_parmeters{&Res, &Cap, &freq) ;
parallel impedance{Res,Cap, freq,&Zin);
printf_impedance(Res,Cap, freq,Zin);
return(Qd);

}

vold get_parameters{float *r,float *c,float *f)

{
get_float (*Enter resistance >> “,0,10e6,1r);
get_float (“Enter capacitance »>> “,0,1,c);
get_float (“*Enter frequency =»> *,0,10e7,f);

}

void get-float (char magl], float min, float max, fleoat *val)

{

char inline(BUFSIZ);

int rtn, okay;

do

{
printf (*%$s",msg};
getsi{inline);
ren=sscanf (inline, *f”,val);

if {({(rtnt=1) |1 {(*val>min) || (*val>max}}
{

okay=FALSE;

printf{#“Invalid input <%s>\n",inline);
}

else okay=TRUE;
} while (!ckay);

void print_impedance (float r, float ¢, float f, float Z)
( .

printf (*R=%f chms C=%f uF f=%f HZ\n", ¥, c/MICRO,f } ;
printf(#zin = %f ohms\n®,Z);
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¥
vold vparallel impedance({float r,float c,float f,float *7)
{
*Z=r/(calc_mag(l,2*PI*f*r*c)});
}
float calc_mag(float x, float y}
{

refturn (x*x+Y*Y) ;

8.5 LA CHON MACH PIEN

Chuong trinh 8.9 gidi thiéu mét hé théng thue don co ban, cé thé
duge st dung trong mét chuong trinh dé hién thi mét bang chan ly
Boole. Mot mang clia cac xau dude thiét 1ap dé cat gilt cac thuc don tuy
chon. Khai bao char *menu_options (5 ] khai bao mét mang cta 5 con
trd; méi mét con trd chi téi mot trong cac thuc don tuy chon. Con trd
diu tién *menu —options (0] tré vao xau "1-AND function" , con tro
thi hai vao menu_options[1] t6i *2-0R functlon",v.v_.Sau day
xhldﬁnralnétdanhséchcécxﬁulmongxnéngcontr&

menu_options|[0] *1-AND function”
menu_options{l] *2~-0R function®
menu_options *3I-NOR fmction*

“4 -NAND function®

(2
menu_options[3 ]
menu_options (4] *5-ExIT"

Mét mang con trd duge thiét lap va duge khdi tao cho thuc don tuy chon.
£ Chuong trinh 8.9
/* progB8 9. ¢
#define LOGIC_FUNCTIONS 5
#define TRUE

#define FALSE 0

*/

#include <stdlio.hs
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int display_menu(char *menu {(LOGIC_FUNCTIONS]!);
void get_int(int *opt,int min,int max, char msgll};

enum logic (AND=1,0R,NOR,NAND, EXIT) ;
int main{void)

char *memu_options{LOGIC_FUNCTIONS)={
“1-aND function”,“2-OR function”,
*3-NOR function”, “4-NAND fmction”,”S-EXIT"};
enum logic option;
do

option=display_menu{menu_options);
printf{#Option selected is %4 (%s)\n”,
option,menu_options[option-11};
} while (option!=EXIT);
return{0) ;
}
int display_menu{char *menu[LOGIC_ FUNCTIONS])
{
int i,opt;
/* display menu and get circuit option */
for (1=0;i<LOGIC_FUNCTIONS;i++}
puts{menul(i]);
get_int {(&opt,AND,EXIT, "Enter logic device >>");
return{opt) ;
}
volid get_int{int *opt,int min,int max,char msgl(})
{
char inline[BUFSIZ];
int rtn, okay;
/*get an integer value between min and max */
do
{
printf (“%s", msg} ;

303
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gets{inline);
rtn=sscanf (inline, "%d”,opt);

if ((rtn!=1) || (*opt<min) || (*opt>max))
{

okay=FALSE;’

printf (*Invalid input <%s>\n*,inline):
}

else okay=TRUE;
} while (!okay};:
}

K&t qua chay thi 8.8 chi ra mot thi du chay mau chudng trinh.

EH Chay thi 8.8

1-AND function

2-0R function

3-NOR function

4-NAND function

5-EXIT

Enter logic device »»1
option selected is 1 (I-AND function}
1-AND function

2-0R functicn

3-NOR function

4-NAND function

5-EXIT

Enter logic device »»3
Option selected is 3 (3-NOR function)
1-AND function

2-0OR functiocn

3-NOR function

4-NAND function

Enter logic device »»5
Option.selected is 5 (5-EXIT)
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8.6 THIET LAP MOT MANG CUA CAC XAU

Cach don gian nhédt dé thigt 1ap mét mang cta cac xau 1a dinh
nghia mét kiéu dit liéu x4u mdi. Trong chuong trinh 8.10 mdot kiéu di
lidu mdi 6 tén la string dude dinh nghia bing cach s dung iénh
typedef char string [BUFSIZ]. Khi dé, mét mang cia cac xau ldc
dé duge thiét lap bing cach st dung khai bao string database
[MAX_COMP_NAMES). Méi x4u trong mang c6 thé chita nhiéu nhat 1a
BUFSIZ ky ty (chd ¥ ring con s§ nay c6 thé duge thay déi téi kich thudc
bat ky néu nhu cé yéu ciu) va cé thé duge truy nhap bang cach sit dung
cich chi s héa mang nhu théng thudng.

£ Chudng trinh 8,10
/* prog8_10.c */
#include <stdio.hs
#include <string.h>

#define MAX_COMP_NAMES 100

typedef char string[BUFSIZ]:

¥

vold get_component_name{int *comp, string datal]);
)

vold print_component_names (int comp, string datafl};
int main{void)
{

int components=0;

string database(MAX_ _COMP_NAMES) :
do
|

gef_component_name (&components, database]) ;

if {scramp(database (compcnents-1], "exit”)) break:

print_component_names (components, database) ;
} while {(components<MAX_COMP NAMES) ;
recurn{0);

}

void get_component_name {int *comp, string data(])

{
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int i;
printf{”Enter component name >>"};
gets({data[*comp] };
{(*comp) ++;
}
void printf_component_names{int comp, string data{)
{
int | i;
puts {“Component Name *};

for {(1=0;l<comp;i++)
printf (*%d %s\n",i,datali]};

Mot két qua chay lam mau dude gidi thiéu trong chay thi 8.9. Chud
¥ rang xau “exit” s& két thuc chudng trinh.

. Chay thi 8.9
Enter component name »>»resistor 1
0 resistor 1
Enter component name >»>resistor 2
Component Names

0 ‘resistor 1

1 rasistor 2 .
Enter component name >>capacitor 1

Component Names

0 resistor 1
1 regigstor 2
2 capacitor 1

Enter component name »>»capacitor 4
Component Names

o resistor 1

1 resigstor 2

2 capacitor 1
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capacitor 4
Enter component name »>inductor
compenent Names

0 resistor 1
1 resistor 2
2 capacitor 1
3 capacitor 4
4 inductor 5

Enter component name »>> exit

Mot méng ctia cac xau ciing ¢6 thé duge khdi tao bing cach sit dung

déu ngosic nhon. Chucng trinh 8.11 va két qua chay thit 8.10 cho ta
thdy mang nay duge thiét 1ap nhu thé nao.

A

Chuong trinh 8.11
/* prog8_1l.c *x/
#include <stdio.h>
#define MAX_CMP_NAMES 5
typedef char string[BUFSIZ]:
int main{void)
{
string database (MAX_ COMP_NAMES)={“Res 1%, *Res 2",
*Res 3","Reg 4" ,"Cap 1”"};
int i
for (i=0;i«<MA¥X_ COMP_NBAMES;:i++)
printf(*%s\n*,databace[i]:;
return(0);

2 Chay thi 8.10

Res 1
Res 2
Res 3
Res 4
Cap 1
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8.7 THUC HANH

Q8.1 Hay viét mét chudng trinh ¢6 kha ning tiép nhan mot xdu text

" (vin ban) va xac dinh gia tri cia hai dién tré duge nhap vao.

Khuén mau cia xau dude nhap vao la:

RES NAME1 OOMPONENT VALIJE1 RES NAME2 COMPONENT_VALUE2

Chuong trinh sé xac dinh dién trd tuong dudng cua cac dién trd
méic ndi tiép.

K&t qua chay thit 8.11 chi ra mét thi du lam mau.

& Chay thi 8.11

Enter string: Rl 244 R2 300

Two resistors are R1=244; R2=300, total is 544 ohms
Enter string: R15 3000 R20 534

Two resistors are R15=3000,R20=535,total is 3534 chms

Enter string: guit

Q8.2

Hay viét mét chudng trinh khai bao bay xiu sau diy:

"R, series", "RC series", "LC series", “RL parallel",
"RC parallel", "LC parallel", "EXIT"

- Luu tril cac x4u nay nhu mot mang don cta cac xau duge dat tén

14 tmenu (thuc don) bing cach khai bAo mdt mang cta xau. Chuong
trinh s& hién thi cac x4u nay nhu nhitng thyc don tiy chon bing
cach st dung mét vong 1ap for (). Két qua chay tht 8.12 chi ra
moét thi du 1am mAu.

=]

Chay thiu 8.12

Menu Options

RL
RC
LC
RL
RC
LC

series
series
series
parallel
parallel
parallel
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QUIT

Q8.3 Hay sita ddi chudng trinh trong Q8.2 sao cho ngudi dung cé thé
nhap vao thuc don tay chon (option). Chudng trinh s& hién thi mét
théng bao trén thuc don tiay chon da duge lya chon. Két qua chay
thit 8.13 chi ra mét thi du lam méu.

= Chay thit 8.13
Menu options
RL series
RC series
LC &series
RL parallel
RC parallel
LC parallel
QUIT
Enter opticn >> RL series
»>»> RL series circuit selected’
Menu options
RL series
RC series
LC series
RL parallel
RC parallel
LC parallel
QUIT
Enter option »» QUIT

Q8.4 Viét mot ham ¢6 tén get_int {) ¢é kha ning doc mdt xau tix ban
phim. Khi 6 ham nay sé quét mt gia tri nguyén (integer) trong
pham vi giita gia tri cyc dai va cuc tidu da duge xac dinh.

Q8.5 Hay stia d6i mét vai chuong trinh trong cac chuong trude sao cho
cac tham s& ctia chuong trinh c¢6 thé nhap vao duge bdng cach sl
dung ham get_float ().
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Q8.6 Hay viét mot ham c6 kha ning viét béng chit hoa tat ca cac ky ty
¢d trong mot xdu '

Q8.7 Lap lai Q8.6 nhung lam cho ky tu dude viét bing chit thudng
(khdng phai chii hoa).

Q8.8 Viét mot ham c6 kha néing xac dinh s8 lugng cc tit trong mdt xiu.
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Chuong 9
CAC CAU TRUC

Céu tric 1a mot d6i tugng c6 kha nang nhan biét dude, trong d6 c6
chita cac muc (term) dic trung cho cdu tric. Cac muc nay dugc lién két
thanh mét nhém chung. Ching han, mét mach dién c6 mét sd tinh chat
¢6 thé dic trung cho né. Ching han:

O tén mach dién;

[ cac phan td cha mach vdi tén goi mang tinh dic trung;

3 céc phin t clia mach véi gia tri da biét.

Hinh 9.1 chi ra mét mach loc RC co ban. Tén ciia mach nay la “mach
loc RC” , cac phén ti (linh kién) cua mach ¢6 tén “R1”, “R2* va “C1”
va cac gia tri cda cac linh kién nay tuong tng la 43200, 1200 va
1uF. Tén mach dién va tén cla cdc phdn ti 14 chc x4u k¥ ty, trong khi
gia tri cac phan tit 1a d&u phdy déng. Mgt cdu tric nhém lai cac tinh
cht nay thanh mét thuc thé don. Cé the hinh dung nhém nay nhu duge

g0 sanh vdi cac trudng va méi trudng duoc hinh thanh tit nhitng thanh
vién (member).

*Mach loc rC”
4320 Q

— . >
R1

1200 Q2 T3
: 1 K
Rz | €1

Hink8.2; Mach loc RC
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Hinh 9.2 cho thay céac trudng c6 thé duge litn két nhu thé nao dé
tao ra mot ciu tric don. Trong trudng hgp nay, c6 ba trudng: tén mach
dién, tén cac phén td va gia tri cta cac phan tit.

Tén mach
B3 loc RC [Mach dign|
’ Tén mach
Cac ten linh lia “RC Fifter
¢ tén linh kigén .
comp1_name="R1" T.é." I'"P
compi_name="R1" Kién cua
- comp2_name="C1" mach dién
comp2_name="C1"
comp3_name="R2"
compd_name="R2" ik e
Gia tri
comp1_val=4320.00 linh kign
Céc gia trj linh kién comp2_val=1e-6
Comp1_va=4320.00] / comp3_val=1200.00
/]
Comp2_vai=1a-§

Comp3_va|=1200.00

Hinh 3.2: Nhém lai cac trudng bén trong mét ciu trac.

Mot cdu tric 14 mét kiu, hén hgp chia cac phin ti riéng biét va
thudng thi cAc phédn ti nay c6 kiéu dit liéu khac nhau. Sau day sé& dua
ra mét thi du vé cach khai bao mét c&u tric (trong truong hgp nay cac
xau dd dude khai bao véi nhidu nhat 13 100 ky tu).

struct

{
char Eitle(100);
char compl_name (1007, compZ_name{100], comp3_name[100];
float compl_wval, comp2 val, compi_val; )

} circuit:

Sau ddy 14 mot thi du vé mot cau tric cé kha néang luu trid mot
. phin tit don cla mach dién. Bién cAu tric dude khai bao, trong trudng
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hop nay, 1a component (phén ti). Phan tit c6 ba trudng véi cac kidu dit
liu khac nhau: cost (ddu phay déng: float), code (s6 nguyén) va
name (mang ky tu).

struct

{

float cost;

int code;

char name {BUFSIZ];

} Component;

Ky hiéu diém (.) truy nhap tdi ting thanh vién bén trong cfu
triic. Chéng han:

Component .cost=12.3
Component .code=31004;
stropy {Component .name, *Resistor 17);

Chuong trinh 9.1 14 mdt chuong trinh co s& dit liéu don gian. Cd sd
dit liéu cat giit mdt ban ghi cia moét phian t don 1é cia mach dién bao
gébm: tén (Component.name), gia (Component.cost) va s§ ma
(Component .code). Tén la mot xau, ma la mot s6 nguyén cé ddu va gia
thanh 1a mét gia tri véi ddu phdy dong.
= Chuong trinh 9.1

/* prog9_l.c */
tinclude <stdio.h>
#include <string.h>

int main{vold)

{

struct
float cost;
int code;
char name [BUFSIZ];

} Component;
Component.cost=20.1;

Component .code=32201;-
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strepy (Compenent .name, "Resistor 1) ;

printf {*Name %s Code %d Cost %f\n”";
Conmponent . name, Component. . code, Component . cost } ;
returni{);

}

K&t qua chay thi 9.1 chi ra mét thi du 1am mau.

= Chay thit 9.1
Name rezistor 1 Code 32201 Cost 20.10000

Chu § ring céu tric c6 thé da dude thi€t lap khi khdi tao trang thai
ban ddu bang cach sit dung cac dong lénh sau day:

struct
{
fleoat cost;
int code;
char name [BUFSIZ];
} Compeonent=(30.1, 32201, “Registor 1*};

Chudng trinh 9.2 ¢6 chita mét ham dé€ xuat ra (in) ciu trae
(print_component (}). Dé chuyén glao mdt cdu trdic vao trong mot
ham, kiéu dit liéu cha tham s chuyén giao phai duge dinh nghia. Mudn
thé, tit khéa typedef dude sit dung dé dinh nghia mét kidu di liéu maéi,
trong trudng hgp nay cé tén la CompType. Chudng trinh cling st dung
dau ngodc nhon dé khdi tao cac trudng bén trong cdu tric.

5 Chuong trinh 9.2
/* progS_2.c */
#include <stdio.h>

#include <string.h>

typedef struct
{
float cost;
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int code;
char name [BUFSIZ] ;
} CompType;

vold print_compeonent (CompType Comp};

int main (void)

{

CompType component={30.1,32201, “Resistor 1');
print_component {Component) ;
return(0};

}

void print_component (comptype Comp)

( .

printf {(*Name %s Code %d Cost %f\n”,
comp.name,Co.p.éode,Comp.cost),

}

Két qua chay thit 9.2 chi ra mét thi du lam mau.

H Chay thit 9.2
Name resistor 1 Code 32201 Cost 30.10000

Chudng trinh 9.3 sit dung mdt ham dé dua di lidu vao trong ciu
triic (get component {}) tham sd dugc chuyén giao vao trong ham
nay sé la mot con trd chi vao dia chi c¢d 86 cta cdu tric. Mudn thé, mét
ky higu "VA" nay dugc chén vao trude tén cta cdu tric. Toan tit con tro
cdu trie (->) duge sit dung véi con tré cfu tric dé truy nhap 1én mot
thanh vién cia trucng.

Chuong trinh 9.3
/% progS_3.c o oxy
#include <«stdio.h>
#include <string.h>

typedef struct
{

float cost;
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int code;
char name[BUFSIZ];
} CompType;
void get_component (comptype *Comp) :
void print_coponent {(CompType Comp) ;
int main{void)
{
CompType Component;
get_component (&Componenr) ;
print__component (Component) ;
return {(0);

void get_component (CompType *Comp)
{

Comp~-»cost=30.1;
Comp->code=32201;

strepy (Comp->name, "Resistor 1*):

}

void print_componenr(CompType Comp)

{
printf {“Name %s Code %d cost %$fin”,

Comp .name, Comp.code, Comp.Ccost) ;
}

K&t qua chay thit 9.3 chi ra két qua giong hét véi 1dn chay viza qua.

= Chay thir 9.3
Name resistor 1 Code 32201 Cost 30.10000

9.1 MANG cUA cAu TRUC

Mot mang ctia cac cau truc cé thé duge thiét 1ap theo cach gidng véi
vigée danh s6 (chi s§ héa) mang théng thudng. Khi mét mang duge khai
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béao, chudng trinh dich s& gan dd bd nhd dé giit tdt ca cac phdn tit cia
mang. Néu nhu ¢6 da bd nhd, tén mang céu tric dude gan cho dia chi
bat ddu clia mang (dia chi co s3). B4 nhé nay bao gdm cac 6 nhd ké sat
nhau va chi mét con tré duge st dung dé so sanh tét ca cac phdn ti bén
trong ciu trc.

Chuong trinh 9.4 tuong tu véi chuong trinh 9.3, nhung sit dung mét
mang cha cac ciu tric dé cit giit t6i 5 linh kién (phén td mach dién).
Hinh 9.3 cho thdy cfu tric nay duge sip xép nhu thé nao trong bd nhd.
Trong chudng trinh nay cfu tric khéng duge chuyén giao véi ky hiéu
"VA" dit trude (tién t8) bdi vi tén cAu tric 1a dia chi co s6 cia ciu tmic
(tuong ty véi chuyén giao mang). M&i ham, s dung cflu tric
Components, ¢6 thé xac dinh xem m3i phin tit bén trong ciu tric duge
truy nhap nhu thé& nao khi biét kiu dit liéu cta mbi cac thanh vién (thi
du s8 byte ma cac thanh vién chi€m trong bd nhd). Ching han, khi so
sanh v61 hinh 9.3, phdn t& mang ciu trdc thd hai sé la 4+2+BUFSIZ
byte tinh tit con tro cg s6 (Comp(l] hofic Comp+1), thit ba la
2* (4+2+BUFSIZ) byte tinh ti con trd cd s8 (Compi{2] hodc Comp+2)
V. V...

Linh kign Congp[5];

Comp 1 comple] Comp ™ Compl0l.cond — float{thuimg 4 byte)
Comp(0].Codg -— int{thutng 2 byte)
Comp(l]
Comp{2} Comp ([0} .nand — char{thuing
BUFSIZ byts)
Comp[3)
Comp (4] ' —
ongp+1 Comp(l] .Con)
. Comp[1] . Codd
Phan bé
trong bé nhdé
Con trd Comp.
chi vao chd bit Compli].
ddu cba céu tic oeplll-nams

Hinh 9.3. Sip x&p cia mét mang cac ciu trac.
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Hinh 9.4 minh hoa biéu d8 ciu tric cla chudng trinh nay. Né sk
dung ham get_float va get_int () d€ loc bét ky gia tri ddu vio nao
khong hgp 16 ddi véi chi phi vA ma ca mét phén tit. Cac ham nay da
duge gidi thiéu trong chudng 8 va da duge si dung lai béi vi ching dude
kiém tra k¥ va d& dang chuyén vao mét chudng trinh bat ky. Gia tién
cia céc linh kién bi giéi han gilta O va 1.000 cén ma thi gidla 0 va
32.767. Ham get_string() cling dugc b6 sung dé nhan duge tén coa
cac phan ti.

structure members \

char component. name [BUFSIZ); maln
(Ham chinh)

fleat component.cosk;

int companent .code;

component component .
P Lat \o instr

i

get print .
component componant ge(th.st;lng ..
Mhdp linh kign) {xugt linh kign) nhép xéu)

get sering
{nhip xéu)

det floar
{nhép floaf

(nhdp ing

Hinh 9.4: Bién d cdu trac diing cho chueng trinh 9.4.

B Chuong trinh 9.4

0 progY9_ 4.c *
#include <8Lring.n:>

#tinclude <stdio.h>

#dof lne TRUE 1

#define TFALSE 0

#doefine MAXCOMPONENTS 5
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typedef struct
{

float Ccost;;

int code;

char name[BUFSIZ];
} CompType;
void get_component {(int *n,CompType Comp[]);
vold print_component (int n,CompType compl]l);
veid get_int (char msg {] , int min, int max, float *val)
void get_float (char msg(], float min, float max, flcat *val);
void get_string(char msgl],char insf{]});
int main(void)
{
int NumComponentg=0;
char instr[BUFSIZ];
CompType Components [MAXCOMPONENTS] ;

do
{
get_coﬁponent(&NumComponmts,Component);
print_component {NumComponent s, Component ) ;
get string (Do yvou wish to contime {type ‘edt' to leave)”,
instr);
} while (strcmp{instr,”exit”}:=0} ;
return(0);
}
void get_component {int *n,CompType Comp[1l)
{

int i;

i=*n;
get_string{*Enter name of camponent >» ,Camp(i] name);
.get,fleat {*Enter cost of camponent >» *,0.0,1000.C,
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&Camp(1] .cost);
get int(*Enter camponent code »» ,0,32767,8Camp[i] code);
{(*n) ++;

}
void print_compeonent {(int n,CompType Compl])
{
int i;

for (1=0;i<n;i++}

printf{“Name %12s Code %8d Cost %8.2f\n”",
comp(i].name,Comp[i].code,Comp{i] .cost}:

}
void get_string (char msgl], char ins (]}
{

printf{*%s”,msg};

gets{ins}:

}
void get_float (char meg [], float min, float mex, flcat *val)
(
char inline [BUFSIZ];
int rtn, ckay;

do
{
printf{“%3”,msg);
gets{inline) ;
rtn=sscanf (inline, *%f~”,val) ;
1f{{rtn!=1) || (*val<min} || (*valsmax}}
{
okay=FALSE;
printf{”Invalid input <%s>\n”",inline};
}
else okay=TRUE:
} while (lokay);
}

void get_int (char msg{],int min,int max,int *val)
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{

char inline[BUFSIZ] ;

int ron, okay;

/*get an integer value between min and max */

do

{
printf(*%s"msqg};
gets({inline);

rtn=ggcanf{inline, *%d", val):

if{({rent=1) |1 (*valqm;n} bl {(*valsmax))

{
okay=FALSE;

printf{*Invalid input <%s>\n*,inline} ;

}
else okay=TRUE:;

} while (lokav};

Két qua chay thit 9.4 chi ra mét thi du mau.

321

= Chay thi 9.4

Enter name of component
Enter cost of compenent
Enter camponent code »=
Name resistor 1 code

Do you wich to continue
Enter name of component

Enter cost of component

»» resistor 1

== 1.23

32455

312455 Cost 1.23

{type 'exlit' to leave)y
»» capacitor 1

»>» 2.58

Enter component code >> 32456

Name resistor 1 Code 32455 Cost 1.23

Name capacitor 1 Code 32456 Cost 2.68

DO you wish to continue
Enter name of component
Enter cost of component

Enter component code »>

(type 'exit' to leavely
»» inductor 2

== 6.32

32457
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Name resistor 1 Code 32455 Cost 1.23
Name capacitor 1 Code 32456 Cost 2.68
Name inductor 2 Code 32457 Cost 6.32

Do ycu wish to continue (type 'exit’ to leave)exit

Chuong trinh 9.4 c¢6 mgt vai diém khong binh thudng. Mt trong cac
diém b4t thudng 13 chuong trinh c6 kha nang chadp nhin nhiéu hdn 5
linh kién. Diéu nay c6 thé gy ra cac van dé khi bo nhé chi da cho 5 linh
kién dan dén chuong trinh bi treo ho#c dién bi€n theo hudng khong du
doan trudc duge. Van dé nay s& con duge dé cap trong chudng trinh tiép
theo.

Chuong trinh 9.5 c6 st dung ham get_component () dé kiém tra
86 cAc phan td trong cfu tric mang. Néu ¢6 nhiéu phin tit hon s da
khai bao thi né s& tra lai DB-FULL, néu khong né sé tra lai !DB_FULL.
Gia tri dua trd lai nay duge kiém tra trong phdn main (). Néu gia tri
tra lai 12 DB_FULL thi théng bio Database is full, now exiting sé
dugc hién thi, n&u khéng né sé& xuat ra ndi dung cia cd sd di lidu.

@ Chuong trinh 9.5

/* prog9_5.c *y
#include <string.h>

#tinclude <stdio.h>

#define TRUE 1

#define FALSE 0

#define DB_FULL 1

#define MAXCOMPONENTS 5

typedef struct
{

float cost;

int code;
char name [BUFSIZ];
} CompType;
int get_component {int *n,CopmType Compil):

void print_component{int n.CompType Comp(]};
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vold get_inc(char msgl],int min, int max, int *val};
void get fleat{char megl], float min, float mex, float *val);
vold get-stringi{char msgl],char ins(]};

int
1

int

char

main{void}

NumComponents=0;
instr [BUFSIZ];

CompType  Component [MAXCOMPONENTS] ;

do
{

}

if  get_component (&NumComponents, Component )==DB_FULL)
{
puts(“Database is now full”};

break;

print component {NumComponents, Compornent) ;

get_string (Do you wish to contirue (type 'exit’ to leave)”,
instr);

while (strcmp(instr,”exit”)!=0}

return {(0};

}
int
{

int

get_component {int *n,CompType Comp[])

i;
1=*n;
if (i>=MAXCOMPONENTS) return(DB_FULL) ;
get_string(“Enter name of component »>" Complil].name);
get_float {("Enter cost of camponent  >>",0, 1000, 83P[1] .cost} ;
get_int (“Enter campaknt code »» 7 1,0,1000,8Camp(1] .code);
(“n}++
return {!DB_FULL});

void print_component {int n,CompType Comp[])

{
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Mo see Program 9.4
{
vold éet_string(char msg[],char ins[])
: see FProgram 9.4
voild get_float(char msg(],float min, float max, float *val)
: see FProgram 9.4
}
vold get_int {(char msg[],int min, int max, int*wval)
{

see FProgram 2.4

Chuong trinh 9.6 chi ra mgt thi dy cho thiy mét mang céu tric c6
thé duge khdi tao nhu thé nao & diém da khai bao. Mot macro
MAXSTRING da duge thiét 14p dé dinh nghia kich thuéc mang cyc dai
(binh thudng thi BUFSTZ duge sit dung khi nhap vao tit ban phim).

E Chucog trinh 9.6

/* prog9_6.c */
#include <stdic.h>

#define MAXSTRING 100

#define COMPONENTS 5

typedef struct
: .
char name [MAXSTRING];
tloat value;
char unit {MAXSTRING]:;

} Compname;
int maintvoid)

{

Compname comp [COMPONENTS] =
{#"R1",43, *Kohm"), (#C2%,1.02,"uF*},
(“R2",100, "Mohm~}, (*C1",2.6,"uF"},
(*R3’,1.2,"Kohm”}};
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int
for {(i-0;i<COMPONENTS;i++)
printf{*%10s %8.2f %10s\n”,
compl(i] .name,complil.value,compl[i] .unit);
return{(0};
b

K&t qua chay thit 9.5 chi ra mot thi du lam miu.

& Chay thit 9.5

R1 43 .00 Kohm
c2 102 uF
R2 100.00 Mohm
<1 2.60 uk
R3 1.20 Mohm

9.2 SAP XEP CAU TRUC THEO KIEU PONG

Modi 1dn mot kiéu dit liBu mdi duge tao ra d6i véi mot cdu tric thi
cach don gidn dé phan b& bd nhé cho cdu tric 12 tién hanh theo kidu
~ dong. Cach phén bd nay dat duge bing cach khai bao tén ciu tric nhu
mot con trd, va sau d6 bé nhéd duge phan bd bang cach st dung mét ham
phéin b6 bd nhd, nhu malloc) . Gi4 trj tra lai tit ham nay hic dé duge
gan cho con trd cdu tric. Néu gia tri tra lai ti malloc() la NULL
(khéng) nghia 1a khdng ¢6 da b nhd cho cau tric. Chuong trinh 9.7 chi
ra mot thi du vé mét mang cia cac cfu tric dude phan bé déng nhu thé
nao.

2 Chuang trinh 9.7
/* prog 9_7.c */
#include <string.h>
#include <stdio.h>
#include <alloc.h> /* required for malloc() */

#define TRUE 1
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#define FALSE 0

#define DB_FULL
#tdefine MAXCOMPONEWS 5

typedef struct
{

flcat cost;

int code;

char name {BUFSIZ] ;
} CompType;
int get_component {int *n, CompType Comp[};
void print_component {int n,CompType compl[]l);
voild get_int (char msg [],int min, int max, int *val)
void get_float {char msg(], float min, float max, float *val);
void get_string(char msg(],char ins[]};
int main{void)
{
int num_components=0;max_comp;
char instr[BUFSIZ];
CompType *component;

do
{

" if {get_component {&Num_ components, component ) ==DB_FULL) ;
{

puts (Database is now full*);
break;
}
print_component {Num_components, component) ;
get_string(Tbyclwﬁhtooatﬂue(Q£E'adth3L&N@"dnirh
} while (strcmp{instr,“exit*)!=0);
recturn({0y;

}
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int get_component{int *n,CompType Comp(])
£
int 1;

i=*n;

1f {1>=MAXMCOMPONENTS) return(DB.FULL)

get_string(“Enter name of component >> “,Compl(i]. name);

get_float (“Enter cost of component >> *,0.0,1000.0,
_ &Comp[i] .cost):

get_int ("Enter component code »» *,0,1000,&comp([i]. code};

{(*ny++

return(!DB_FULL) ;

}

void print_componen;(int n,CompType Compl(])

see Program 9.4

void get_string(char msg(],.char ins(]

: see Program 9.4

void get_ float(char msg(],float min, float max,float *val)
: gee Program 9.4

voild get_int {char msg(].int min,int max,int *val)

see Program 9.4

9.3 TRUGNG BIT - : )

Céu tric ¢6 thé dude sit dung dé xac dinh cac trudng bit trong gidi
han integer (c6 ddu hodc khéng ddu). Cac trudng bit nay ¢6 thé thay ddi
d6 rong tir 1 d€n 16 bit (hofic nhifu hon tuy thude vao sy bd sung cta
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trinh dich). Dau hiéu ¢é nhan dang trudng bit duge dinh nghia sau kiéu
dit ligu va dd roéng cua trudng bit duge chi ding rd sau dau hai chim.
Céc quy udc ndy duge chi ra trong thi du dudi day. N&éu khéng c6 d&u
nhin dang trudng bit thi cac bit duge dinh nghia trong trudng bit ay
khéng duge sit dung.

struct
{
int limit 12
/* Bit fields 0 and 1 used for limit  */
int sensors :2;
/* Bit fields 2 and 3 used for sensors *1
int 14
/* Bit fields 4,5,6 and 7 are =zused*/
unsigned int motors :3;

/*Bit fields 8,% and 10 are used for motors*/
} in-out;

Sy sdp xép cac bit bén trong cdu tric in-out dude md ta trén hinh
9.5,

in_out

15|/14;13|12(11|10|9 |8 |7{6(5(4({3 |2 (1|0

{khéng sif dung) motors | (khéngsirdung) T ?

I ]
motors limit

Hinh 9.5: S&p x&p trudng bit dung che cdu truc trong - ngoai.

Cac trudng bit duge truy nhap khi st dung toan i diém, thi du cac
truong bit 8 - 10 dugc truy nhap bdi in_out .motors. Néu kifu trudng
bit 14 ¢6 d4u thi bit cé gi4 tri cao nhat ctia trudng 1a cd ddu bdi vi cac b6
nguyén cé ddu dude cit giit trong k¥ hiéu 14y bu theo 2. Ching han,
trong truang‘bit 88 nguyén c6 diu, 3 bit gia tri -1 (thap phan) s& duge
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clt gitt nhu 111 (nhi phan), trong khi mét truong khéng dau 3 bit 111
{nhi phan) tuong {ng véi 7 (thap phén).

Nhtt vay, pham vi cua mot trudng c6 ddu, 3 bit tix 011 (3) t6i (-4) con
cua mdt trudng 3 bit khong dau tir 111 (7) dén 000 (0). Bang 9.1 chi ra
cac pham vi thap phéan khac nhau dung cho mét khuén mau nhi phan, 3
bit. '

Bdng 9.1: Cac gia tri thip phan 3 bit ¢6 ddu va khdéng diu.

Khuén méau nhi Gia tri thap phidn Gia tri thap phan khéng

phan 3 bit c6 diu (int) d4u (unsigned int)
011 3 3
010 2 2
Q10 1 1
000 0 0
111 -1 7
110 -2 &
101 -3 5
100 -4 4

Bang 9.2 chi ra mét thi du vé& diy cac tic déng trén cac trudng bit
clia in_out (trong - ngoai). Dady nay dude gia thiét la thoat d4u tat ca
cac trudng bit déu dude dit bang 0.

Bing 9.2: Céac tac déng mau trén ciu tric trong - ngoai.

Lénh MaAu bit cia in_out sau lénh
in-out.limit=1; 00000 000 000 00 01
in-out.sensors=-2; 00G000 Co0o 00O 10 01
“in-out .motors=7; Qo0000 111 000 10 01

Chudng trinh 9.10 v 9.11 cho ta cac thi du v€ cac chuong trinh st
dung cac truong bit.
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9.4 CAU TRUC TIME

Mot thi du vé mét cdu tric da duge dinh nghia sin trong C 13 ciu
triic thdi gian, ti€ng Anh: time va duge viét tit 14 tm. Cu tric nay duge
dinh nghia trong time.h va c6 thé duge sit dung dé luu trit s§ lidu vé
ngiy thang va thdi gian. Mot s ham thdi gian chudn da st dung cau

tric nay, nhu gmtime (), asctime() va localtime(). Khudén mau
cd ban cla cfu tric nay duge chi ra dudi day.
struct Cm
{
int tm-gec; /* seconds (0-59) */
int Em_min; /* minutes (0-59) */
int tm_hour; /* hours (0-23) */
int tm-mday ; /* day of the month{1-31) */
int tm-wday'; /* day of week (0-6) Sday is 0 */
int tm-mon; /* month of the vear (0-11) */
int or-year; /* calendar year (year mirus 1990) */
int tm_vyday /* day of the year (0-364) =/

Chudng trinh 9.8 1a mot chuong trinh don gian trong dé nguoi dung
nhap vio tén thang dudi dang mot s§ nguyén (cu thé 1a 1 dén 12) va
ngay hién tai cha thang. Chudng trinh sé hién thi ngay thang trong
khuén méu DD-MMM, trong d6 MMM la chit viat tit cua 3 chit cai ddu
tién cha tén thang (thi du JAN, FEB, v. v..}. Chuong trinh kiém tra
con s& chi cac ngay trong thang va s& hidn thi mét théng bao 181 néu nhu
ta da nhap vao s6 chi ngay vudt qua s cac ﬁgs‘iy trong thang da dugc chi
dinh. N6 cting sé& hién thj mét 181 néu nhu vao s& chi ngay lai nhé hon
hon 1. 88 cac ngay trong méi thang duge thiét lap bing cach si dung
mét mang days_in_month{ ] (thf du 31 cho thang gigng, 28 cho thang
hai, v. v..). Chi ¥ la chudng trinh di gia thiét ring nim dang tinh
khong phai 13 mét nam nhuan”

*) Cit bén nam lai ¢é mft nim ma thing hai ¢é 29 ngay, nim 6 dliqc gol la nam nhudn
(ND)
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E Chuong trinh 9.8

/* prog9_8.c */
#include <stdio.h>

#include <time.h>

#def ine NMCONTHS 12 /* Number of months in a year */
¥define TRUE 1
#define FALSE 0

void get_int {(char msgl],int min,int max,int *val);

intmain{void)
{
struct tm L
int days_in_month [NMONTHS]=(31,28,31,30,31,
30,31,31,30,31,30,31};
char *months (NMONTHS) ={*JAN", "FEB", “MAR", “APR" , "MRY",
“JUN", *JUL*, "AUG", "SEP*, "OCT*, *NOV”, "DEC" )} ;
get_int {(*Enter current month {1-12) »»*,1,12,&C.tmmon);
get-int {*Enter day of the month >>",
1,days_in_month(t.tm_mon-11, &t .tm_mday);
printf (“Date is %02d-%s\n”, t.tm mday, months (E.tmomon-1] ) ;
return{0); '
}
void get_int (char msg(],int min,int max,int *val)

see Program 9.4

Chay thit 9.6 chi ra mét két qua chay chuong trinh nay lam thi du.
Ngudi diing da nhap vao mét gia tri biing 2 cho thiang (nghia 1a thang
hai) va sau d6 nhap vao ngay cda thang 13 31. Con s6 nay la khdng hop
18, vi thang hai khong cé ngay 31, va ngudi dung duge nhéic 1a phai nhap
mot ngay khéc clia thang. Chudng trinh ¢6 kha ning kiém tra con s6 chi
ngay trong thang nhu gia tri max gul t6i get_int () duge dat bang
mang day_in_month[]. B&i vi gia tri duge nhap vao la 2 nén gia tri
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cue dai dude gui tdi sé 1a 28 (chd ¥ réng 1 duge trit di tit s6 chi thang
duge nhap vao trong khi 0 lai duge chap nhan 1a thang diu tién).

= Chay thi 8.6

Enter current month (1-12)>>2
Bnter day of the month >>31
Invalid input <31>

Enter day of the month »>-3
Invalid input «-3>

Enter day of the month =»23
Date is 23-FEB

Chuong trinh 9.9 chia cac ham C tiéu chuan, c6 thé duge sit dung
dé tao ra mot cdu tric tm, 4612 time () va gmtime (). Ham time () xéc
dinh thoi gian hé théng hién thoi con ham gmt ime () bién d8i thdi gian
nay thanh mét khuén mau cau tric tm . Cd phép clia cic him nhut sau:

time t: time({time_t *timer)

struct tm *gmtime{time t *timer)

Ham time() x&c dinh s§ gify dd chuyén giao ké tir 00:00:00 gid
GMT cha ngay 1 thang giéng nim 1970. Gia tri quay lai duge tra lai
nhu mét con trd (*time) va ciing qua ddu muc ham (function header),
kiéu dit lidu caa gia tri tra lai 1a time_t, cling dd duge dinh nghia trong
time.h. Gia tri dua trd lai nay duge chuyén giao t6i gmt ime lam day cau
tric ttt. Bién ttt duge khai bao nhu mét con trd chi téi cdu tric tm
va ham gmt ime () du trit di khong gian trong bé nhé danh cho ciu tric
va tra lai mét con trd t6i chd bét ddu ctia noé.
E Chuong trinh 9.9 _
/* prog®_9.c¢ */
#define MAXSTRING 30
/* Khudn mdu mdng 1a ngdy thdng hién tai */
/* va Augc vift dudi dang XX-YY-272 * /
int main({void)
{

time_t timer;
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struct tm *ttt;
char str [MAXSTRING] ;

time(stimer); /* get number of seconds since 0:0:0 1/1/70 */
Ctt=grtime {&:timer}; /* cawert secodds into tm formar */

sprintf(str, "Current Date is t02d-%02d4-%024"',
ttt-gtm_mday, ttt->tm_mon, ttt->tm_year) ;

puts{str};

return{);

N
3
K

Két qua chay thi 9.7 chi ra mét thi du lam mau; trong trudng hgp
nay ngay thang hién tai la 5 thang 9 1994.

k4 Chay thi 9.7
Current Date 1s 05-09-94

9.5 MOT SO THi DU
9.5.1 SA BAN DEN GIAO THONG

Chuong trinh 9.10 tao ra mdt sa ban dén giao thong co ban véi cac
dén diéu khién ngudi di bo. Mot ciu tric co tén 1a traffic_bit field
luu trit cac bit ditng cho trang thai dén giac théng: 43, vang va xanh,
trong d6 0 - OFF (tat) con 1 - ON (bat) va tin hiéu cho ngudi di bo: O -
khong duge di, con 1 - di duge. Trudng bit dén giao théng duge chi ra
trén hinh 9.6. Cac bit 0 - 2 duge st dung cho mau dén con bit 3 1a hiéu
1énh cho ngudi di bd.

traffic_bit field: Trudng hit giao théng

15|114|13|12(11(10| 9|87 |6 |54 |312|1|0

P
|
bd

Hinh 9.6: Sy sap x&p trudng déi véi ciu triac traffic _bit_field.

Khéng st dung X V b

X: xanh, V: Vang, D: dé Nguai di Dén
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Mét ham show_sequence() duge s dung dé che timg bit bén
trong ciu trdc va hién thi trang thai ctia chiing. Bén mat na bit da duge
thiét lap, d6 la: d6, vang va xanh (1a cAy). M4t na bit 45 tac déng lén bit
ddu tién trudng dén, vang lén bit thid hai con xanh cho bit tha ba.
Chéng han, néu nhu traffic_lights & ad 1a TRUE thi bit red (dd)
duge dit, néu khéng né sé 1a FALSE (s§ 0 1a FALSE trong khi mét
TRUE 1a mét gia tri khac bat ky). Bang 9.3 chi ra s dd c4n c6.

Bdng 9.5: Pén giao théng va sd dd didu khién di bp.

Bén giao théng 1 Dén giaothéng 2 Nguoi di bd

bé bo Khéng duge di
bo D¢ va vang Khéng duge di
Do Xanh Khong duge di
bo Vang Khong duge di
Do Do Pibd qua

Do va vang bo Khéng duge di
Xanh bé Khéng duge di
Vang Po Khéng dudge di
bs bo Pi bd qua

bo Po va vang Khéng duge di

vAn van...

[© Chuong trinh 8.10
/¥ prog8_10.c */
#include <=tdio.h>

#define RED 1 /* 1lst bit fielf */
#define AMBER 2 /* 2nd bit fielf */
#define GREEN 4 /* 3rd bit field */
#define FALSE 0

#define TRUE

typef struct
{
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unsigned int lights :3; /*GAR */
unsigned int pedestrian :1; /*p */

} traffic_bit_field; /* xx xxXxX xxxx PGAR

volid show_sequence(traffic_bit-field traf):
int maini{void}
traffic-bit_field traffic;
char ch;
do
{
traffic.lights=RED;

traffic.pedestrian=FALSE; A* 0 001 =/
show_sequence(traffic);

ch=getchar(}; /* presgs any key to continue”/
traffic.lights=RED+AMRER; /* 0 011 */
show_sequence{traffic);

ch=getchar(); /* press any key to continue=*/
traffic.lights=GREEN; f* 0 100 */
show_gequence(traffic);

ch=getchar(} ; /* press any key to continue*/
traffic.lights=AMBER; /* 0 010 =/

show_sequence{traffic);

ch=getchar{); /* press any key to continue */

traffic.lights=RED:
traffic.pedestrian=TRUE;
show_sequence (traffic);
printf (*Press 'X' to exit »»> *}; ch=getchav{):
} while (ch!='x'};

return{f};

-

}

vold show-sequence(traffic_bit field traff)
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if (traff.lightgs & RED) printf (*RED"} ;
if (traff.lights & AMBER) printf (“AMRER");
if (traff.lights & GREEN) printf{“GREEN”");

if (traff.pedestrian==FAISE) puts(*<DONT WALK>");
else puts{*<WALK>");
}

K&t qua chay thit 9.8 chi ra mét thi du lam maiu.

. Chay thi 9.8

RED <DONT WALK:>

RED AMEBER <DONT WALK:>
GREEN «<DONT WALK=>
AMBER <DONT WALK:=

RED <WALE>

Press X, Lo exit »>»
RED «DONT WALK:>

RED AMBER <DONT WALK>
GREEN «<DONT WALK:=
AMBEER <DONT WALK=>

RED <WALK=

Press ‘X’ to exit »» x

Chudng trinh 9.11 ¢6 mét clu trdc duge cal thién va s dung mot
mang dé cit giil sa ban dén giao théng va nguoi di bd.

£ Chuong trinh 9.11
/¥ prog_lli.c */
/* program to display a traffic light sequence */

/* with a pedestrian crossing */
#include <stdio.h>

ddefine EED 1



9. CAC CAU TRUC 337

#define AMBER
tdefine GREEN
#define NO_SEQ 6

#define FALSE 0
#tdefine TRUE 1

typedef struct
{
unsigned int lights :3;
unsigned int pedestrian :1;
} traffic_bit_field;

voild show_seguence{traffic bit field traf);

int mainf{veid}
traffic bit field traffic:

char ch;
int  lights seq[NO SHQ]=(RED,RED.AMBER,GRFEN, AMBER, RED, RED) ;
int  pedestrian seq[NO-SEQI=(FALSE, FALSE, FALSE, FALSE, TALSE, TRUE) ;
int i;
puts{“Traffic lights segence program”)
puts {*Enter 'X' to exit the program®)
do
{
for {(i=0;1<NO-SEQ;i++)
{
traffic.lights=lights_seqt [i];
traffic.pedestrian:pedestrian_seq[i];
show_sequence (traffic)
ch:getéhar{};
if {ch=='X'}) break;
}
} while (ch!='x"};
return{0};
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voild show_sequencel{traffic_bit_field traff)

{
if (traff.lights & RED) printf (*RED”)
if (traff.lights & AMBER) printf(“AMBER")}
if (traff.lights & GREEN) printf{(“GREEN")

if (traff.pedestrian==FALSE) puts (*<DONT WAIK>");

else puts {*<WALK>")};
) .

K&t qua chay thit 9.9 chi ra mét thi du lam mau.

= Chay thu 9.9

RED «<DONT WALK:>»

REED AMBER «<DONT WALK:
GREEN <DONT WALK:»>
AMBER <DONT WALK:>
RED «<DONT WALK:>

RED <WALK>

RED «DONT WALK>

REED AMBER «<DONT WALK:>
GREEN <DONT WALK>
AMBER «<DONT WALK:>
RED <«<DONT WALK:>

RED «WALK:>

9.5.2 TRO KHANG LOI VAO CUA MACH RLC

Chuong trinh 9.12 sl dung mdt ciu tric dé luu trit d6 16n va goe
clia trd khang mach RLC méc ndi tiép. CAu tric nay cé tén la polar va
né luu trit mot gia tri d¢ 16n va mot gia tri goée.

E Chuodng trinh 9,12
/* progS_12.c */
/* RLC circuit */

/* Program to calculate the input impedance of */
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/* a series RLC circuilt L

typedef struct

{

float mag,angle;
} polar;

tinclude <stdio.hs>
#include <math.hs

#define PI 3.14157

#detine TRUE 1

tdefine FALSE (O

#define -calcXL({-f,-L) (2*PI{-f)y*(-1)

#define -calcXC{(-f,-C) {1/ (2*PI*{— y*{-c) )
#define _calc_mag(-x.-y) (sart ( (=30) * {-x) + (=y) * (-y) })
#define _calc_angle{-x,-v)atan2({-y), {-x))

#define -RadToDeg{_rad) { {(~rad)/(PI)*180)

void get_values{float *f,float *r,float *1, fleoat *C):
void calc impedance(float f£.flcat r,fleoat 1,flcat c, polar*z)
vold get_float (char msg(], float min, float max.float *val):

intmain{volid)

{

floart R,L,C, freq;

polar Zin;
get_values (&freq, &R, &L, &C) ;
calc_impedance(freq,R,L,C,&%71in};
printf{“Zin mag is %.2f¢f angle %.2f degreesin”,

Zin.mag, _RadToDeg{Zin.angle));

return{0);

}

vold get_values(float *f,float *r,float *1,float *c)
{



340 LAP TRINH C TRONG K¥ THUAT DIEN TU

get_float (“Enter frequency »>",0,100e6,f);
/* max freq 100 MHz */
get_float (*Enter resistance >>,0,100e6,1);
/* max resistance 100 M >/
get_float (*Enter inductance 0>>7,0,1,1});
/* max inductance 1 mH
get_float {(*Enter capacitance >>",0,1i0e-3,c);
/* max cap 1 uF */
}
void calc impedance (float f,float r, float 1,float c, polar *z)
{

float reactance;

reactance=_calcXL(f,1l) - _calcXC(f,c);
z-»mag =_calc_mag({r,reactance};
z-»angle —-_calc_angle {(r,reactance) ;

wvoid get_float (char msg(l, float min, ,leat max, float *val)
{
il see Program 9.4

}
Ké&t qua chay thit 9,10 chi ra mét thi du lam miu.

k. Chay thi 9.10

Enter frequency >> -40e3

Enter resigtance »>> 3200

Enter inductance »>> 10e-3

Enter capacitance >> le-6

Zin mg is 3258.07 angle 10.83 degrees

9.5.3 CAC VI MACH HO 74

Céac vi mach 16gic ho 74 1a mét tp hop cac mach t8 hgp s6 TTL. Cac
vi mach nay cé thé duge xac dinh phén biét bing tién t& 74 trong tén
goi, dugc ké ti€p bang 2 hodc 3 con 8, xac dinh chic ning cla vi mach.
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Chuong trinh 9.13 hién thi 8 vi mach khac nhau cia ho 74. Chu § rdng
s0 hiéu cac vi mach duge luu trit trong khudén mAu long integer nhu
gia tri cye dai cha 56 nguyén c6 du 2 byte 1a 32.767 va mét s6 nguyén
khéng d&u 1 65.535. Mot chit cai L duge ndi vio médt gia trj hing néu
n6 la mét s6 long integer.

Lénh printf () sit dung xau khuén mau "%-61d %-20s\n"; d4u try
¢6 nghia 1a cac d61 s8 duge cin 18 bén trai (justification), trong khi sy
can 1& mac dinh 13 bén phai.

= Chuong trinh 9,13

/* prog9_13.c¢ */
#include <stdic.h>

_#define NO-DEVICES 8
#define MAXSTRING 100

typedef struct
{

long int product_no;

char ﬁame{MAXSTRING];
} Device;
void show_devices (Device dev{]);
int - main{void)

{

Device device (NO-DEVICES] ={

' (7408L, "2~-input AND gate*), (7432L,*2-input OR gate”},
(7400L, *2-input NAND gate”), (74021’ *2-input NOR gate”),
(74041, *Inverting buffer”), (74741, "D-type flip-flop”),
{7470L, *J-K flip~flop” @, (74121L, “Monostable”)):

show_devices (device};
return={0);

N . _

void show_devices (Device dev(])

{

int  1;
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for (i:O;i{NO_DEVICES;i++)

printf (*%-61d %-20s\n",dev[i] -product_no,dev(i] .name}

}

r

K&t qua chay thit 9.11 giéi thiéu mot thi du lam maiu.

B Chay thé 9.11

7408
7432
7400
7402
7404
7474
7470
74121,

2-input AND gate
2-input OR gate
2-input NAND gat
2-input NOR gate
Inverting puffer
D-type flip flop
J-K flip flop
Monestable

=]

9.6 THUC HANH

Q9.1 Hay viét mét chuong trinh chia mét ¢d s di lidu c& dinh, bao
gém danh sach cdc vi mach CMOS thudc ho 4000. D4c tinh cua
mdt vai vi mach cd ban duge gidi thidu frong bang 9.4. 8o sanh
v6i chuong trinh 9.13.

Bdng 9.4: Mgt s& vi mach thudc ho 4000.

Vi mach Chitc nang
4081 Céng AND hai 16i vao
4011 Cong NAND hai 16i vao
4071 Céng OR hai 13} vao
4001 Céng NOR hai 16 vao
4070 Céng EX-OR hai 16i vao
4013 Flipflop loai D

4027 Flipflop loai JK
4043 Flipflop loai RS
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Q9.2 Hay stta ddi chuong trinh trong Q9.1 sao cho ngudi ding cb thé
nhap vaoc mét s hiéu cia vi mach va chuong trinh sé hién thi
chiic ning chia né. Két qua chay tha 9.12 chi ra mét thi du lam
mau.

B Chay thw 9.12
Enter a 4000 series device >> 4013
D-type flip-flop
Enter a 4000 series device >> 4043
»»»> RS-flip-flop

Q9.3 Hay viét mdt chuong trinh ¢g s& dit liéu, dya trén cd sé chudng
trinh 9.5, cho phép dua ra mét thuc don Iya chon nhu ngudi dung
mudn nhap vao mot linh kién méi, dé liét ké tat ca cac linh kién
dd c6 trong cd s dit lidu, hodic 48 thoat ra khdi chuong trinh. Mét
két qua dung lam thi du duge gidi thiéu trong chay tha 9.13.

K Chay thit9.13
Do you wish to
{1} Input a component
{2) List all components
{3) Exit from program
Enter option >>>

Q9.4 Hay thay déi chuong trinh 9.8 sao cho c6 thé dua vao ca cac nim
nhuan. Ngudi dung s& nhap vao tén thang, ndm hién tai va ngay
trong thang. Chud ¥ viing nam nhuan cé thé chia hét cho 4 (toan
tit mo dun % o6 thé ¢6 ich bdi vi year %4 dan dén gia tri bing 0.
Mot két qua dung lam thi du duge giéi thiéu trong chay thi 9.14.

& Chay thit 9.14 ]
Enter month > 2
Enter year {e.g. 19%4) => 1993
Enter day of month (1-31) »> 29
invalid input <29
Enter day of month (1-31) >> 28
Date 1s 2Z28-FEB-1993
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Q9.5 Hay slta d6i chuong trinh trong Q9.4 sao cho chuong trinh hién thi
duge pham vi ¢6 nghia cta cac ngay khi ngay trong thang dugc
nhdc nh4p vdo. Ching han, néu thang hai duge nhap vao thi
théng bao nhic s& hién thj “Nhap vao ngay trong thang (1-28)":
Enter day of month (1-28). Mét két qud chay tht méu
duge gidi thiéu trong chay thit 9.15.

Chay thit 9.15
Enter month >» 4
Enter year (e.g. 1994) > 1993
Enter day of month (1-30) »» 31
Invalid input <31> :
Enter day of month (1-30) »» 28
Date is 28-APR-1993

Q9.6 Hay sita dé6i chuong trinh 9.9 sao cho ngdy thang duge in trong
khusn mau DD-MMM-YYYY, trong d6 DD 1a ngay trong thang,
MMM la viét tit 3 ky ty ddu cha tén thang v YYYY 1 4 con s6

'm0 ta tén nam. Chay thit 9.16 chi ra mét thi du miu. Gagi §: sU
dung mang clla cdc mang da duge sit dung trong chuodng trinh 9.8
d€ difn t4 tén thang. '

& Chay thit8.12
Current da_ta is 05-0CT-1998

Q9.7 Hay stia ddi chuong trinh 9.1 sao cho né hién thi duge sy néi tiép
cda hai dén giao thong véi sy diu khién ngudi di bd mdt minh.

tratfic _bir_fielf: Truong bit giao théng

15(14(13}12|11(10| 9 (8| 7

iz

514 (312|110

Khéng s dyng E G2 A2 R2{|Gl Al R1
& ry

Ngudi dibd Dén 2 Deén 1

Hinh 8.7: Su sip x&p trudng bit trong chu trac traffic_bit_field.
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Bang 9.5 chi ra mdt so d6 lam mAu va hinh 9.7 chi ra mot mau bit
c6 thé dung cho cfu tric.

Béng 9.5: Dén giao théng va so 48 difu khién ngudi di bd.

Pén giao thong 1 Bén giao théng 2  Ngudi di bé

bo Dé Khéng duge di
bo Do va vang Khong dugce di
bé - Xanh Khéng duge di
Do Vang - : Khéng duge di
bé bé bi b6 qua

D6 va vang Do Khong duge di
Xanh bo Khéng dudc di
Vang pd .' Khéng duge di
Do Do i bd qua

bs ' b6 va vang Khéng duge di

" van van...

Q9.8 Hiy viét mdt chuong trinh xac dinh tro khang (d6 18n va gée pha)
cla mdt mach RL méc song song. Mbi gia tri tré khang duge nap
vao qua cac gia tri 46 16n va géc pha, va tré khang cua mach song
song s& duge in ra dudi dang phtic, nghia la cac gia tri d6 16n va
géc pha. So sanh vdi chuong trinh 6.4 va 9.12.

_ Rjol
"R+ jo.L

@.RL(90°)

VR +(m.L)2<tan“ E’RL>

w. RL

‘Zi: 2 2
VR  +(w.L)

L

(2) =90°—tan“wT
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Q9.9 Hay viét mét chudng trinh bing céch si dung cac ciu tric véi cac
gia tri tré khang phic dé xac dinh trd khang tuong dudng (Ze)
cia hai trd khang Z; vd Z, méc song song. Cong thic dé tinh trd
khang cia mach méc song song duge cho nhu sau:

Z,.2,

= Q
Mz + Z, €]
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Chuong 10
NHAP/ XUAT TEP

Cac tép luu tri dit litu dudi dang c6 thé si dung lau dai. Binh
thudng cac tép duge dic trung bing mét tén goi, c6 kém theo mét phan
md rong tén tép (con goi 1a duéi) dé xac dinh loai tép. C6 thé ké ra mot
vai thi du vé tép:

# Tép mi ngudn ngén ngi C, Pascal, FORTRAN, BASIC, COBOL
(thi du tép: file.C; file.pas; file.ftn; file.bas; file.cob);

Cac tép tai lidu cul bd soan thao van ban (thi du templ.doc);
Céac tép ma dd1 tugng (thi du filel.obj; f ile2.cob);

Cac tép chép hanh (thi du filel. exe; file2);

Cac tép dit liéu vao (thi du in.dat);

Cac tép dau ra (thi du out.dat);

Cac tép trg gitip (thi du prog.hlp);

V. V...

9 4 § 9 § §

C6 hai kidu tép cé thé thao tac duge, d6 1a tép nhi phén va tép text
(hay con goi 1a tép van bdn). Mot tép text st dung cac ky tu ASCII khi
doc ra va viét vao rhc}t tép; mot tép nhi phin si dung cac digit nhi phan
ma may tinh sit dung dé c4t gid cac gia tri. Binh thudng thi khong thé
quan sat mdt tép nhi phan néu khéng c¢6 mdt chuong trinh dac bigt
dung lam cAng cu, nhung mot tép text cd thé duge hién thi bing mot
chuong trinh soan thao vin ban. D& doc va viét cac t&p text ngudi ta sd
dung cac hAm fscanf {) va fprintf (), trong khi vdi cac tép nhi phéan
thi st dung cac ham fread(} va fwrite(}.



348 LAP TRINH C TRONG KY THUAT DIEN T

Hinh 10.1 chi ra mét thi du vé hai tép chida bon gia tri nguyén. Tép
nhi phan c4t gilt cac s6 nguyén bing cAch st dung hai byte trong cach
viét c6 dfu, 14y bu theo 2, trong khi véi céc tép text thi cac k¢ ty ma
ASCII dugc sit dung dé mé ta cac gia tri. Thi du, gia tri -1 duge mé ta
bang 11111111 11111111 trong cach I&y bi theo 2. MAu nhj phan nay
dugc ct giit vao tép nhi phan. Tép text sit dung cac ky tu ASCII d8 biéu
dién -1 (s& 1a ‘-’ va ‘1") va mAu bit c&t giit 461 vdi tép text nhu vay sé la
0010 1101 (m& ASCII '~} va 0011 0001 (ma& ASCIH ""). Néu cén c6 mot
dong mdi sau mdi s8 thi mét ky ty dong méi dude chén vao sau né, Chd
¥ 1a khéng c6 ky ty dong méi trong ma ASCII nén muén didn ta mét
dong mdi ta phai dung hai ky tu: quay vé ddu ddu dong (CR) va nap
dong (LF). Trong ngén ngit C ky tu déng méi dude bidu thi bing \n

Tép nhi phin (Binary file) Tép viin ban (Text file)
’711111111 ARRRREAE! -1 &
11111111 11100000 _ .32
00000000 00000000 0
00000000 01000001 65

N

Tép text cdt glir céc gid trj
nht  céc ky bf ma ASCHl
(chdng han -111"' va ‘1", Trong
thf du nay c6 mét ky t dong
mdi & cudl cia mdi dong.

Hinh 10.1: Tép nhi phén va tép text.



10. NHAP/ XUAT TEP 349

S6 byte duge st dung dé c&t giit ting phén ti sé phu thude vao kidu
dit lidu cla bién. Chang han, kiéu long int sé& dude cit gilt trén bén
byte, gia tri ddu phay dong ciing cé thé duge cat giit trén bén byte (trén
médt vai hé thong). Khuén miu ddu phdy dong khac véi khuén miu sd
nguyén; khuén mau ddu phdy déng chudn st dung mét bit ddu, mét bit
gia tri va mot bit s6 ma. Vide két thic tép dude thé hién bing ky tu
EOF (tiéng Anh: end of file).

C6 11 ham chinh duge st dung dé xust/ nhap tép va duge liét ké 3
dudi day. Cac ham fprint() va fscanf () tudng ty nhu cac ham
printf () va scanf () nhung ddu ra ctia ching din t6i mot tép.

file ptr=fopen{file name, “atrbutes”);
fclose (file_ptr};

fprintf{file_ptr, "formatc*,argl,arg?,..);
fscanfi{file_ptr,"format",argl,arg2...);
fgets{str,n,file_ptr;);
fputs(str,file_ptr);

fputc{ch, file_ptrj;

ch=fgetci{file ptr);
fwrite(ptr,size,n,file_ptr);
fread{ptr,size,n,file ptry;

feof (file_ptr};

Mot con trd tép cét gilt vi tri hién thdi trong mdt tép khi doc hoac
viét tép. T4t ca cac tac dong bén trong tép dude thyc hién bing cich so
sanh véi con trd. Kiéu dit lidu cia con tré nay duge dinh nghia trong
stdio.h va c6 tén 1a FILE. '

#include «stdic.h>

int main{void)
{
FILE *fileptr;
}

Con tré tép di chuyén khi mai phin ti duge doc/ viét. Hinh 10.2 chi
ra mdt con tré tép dang chi vao vi trf hién thdi bén trong tép.
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Tép nhj phan (Binary fite)

1111111 11111 :
11111111 11100000 +
Con trd tép ——» 00000000 00000000
00000000 01000001

L i e S

Hinh 10.2: Con tré tép.

10.1 MG MOT TEP ( fopen() )

Con trd tép dudec gan bing cach st dung ham fopen (). Tham sé
dau tién 1a tén tép va thi hai 1a mdt xau, xac dinh cac thudc tinh cla
tép; cac thude tinh nay duge liét ké trong bang 10.1.

Bdng 10.1: Cac thudce tinh cta tép.

Thude tinh Chiic nang

aye md chi dé doc

“ur tao ra tép dé viét

wg gan vao; md dé viét vao chd cubi cla tép hodc tao ra dé
viét néu nhu tép chua ¢ (khéng tén tai).

Hy md mot tép dang ton tai dé cap nhat (doc va viét)

gyt tao ra mét tép mai dé cap nhat

a4 md dé néi vao; md uvédc tao ra néu nhu tép khong tén

tai) dé cap nhat vao cudi tép
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Ché& d6 mac dinh dé md cac tép 1a fext, nhung thudc tinh t c6 thé
duge néi vao xau thudc tinh dé chi rd mot tép text (van ban). Thi du,
thude tinh "wt"” md mét tép véan ban dé viét. Mot tép nhi phan duge chi
ré bing cach ndi chit b vao chudi thude tinh. Ching han, “rb” s8 md mét
tép nhi phan d€ doc.

Khudn méu cita ham fopen () la:

file-ptr=fopen(“Filename”, *attrib”);

Néu nhu ham fopen() dude thuc hién hoan chinh thi mét con tré
tép sé dudc tra lai, va con trd nay duge khéi tao & chd bit ddu clha tép.
Néu khéng c6 kha nang md tép thi mot gia tri NULL (khéng) sé duge
tra lai. C6 thé ¢6 nhiéu 1y do lam cho mét tép khong thé md dude, cu thé
la:

7 Khéng ¢é tép véi tén nhu ta chi dinh;

& Tép duge bao vé chdng doc ra va/ hoiic viét vao;

% Tép la mdét thu muc.

Didu quan trong la mét chuong trinh khoéng doc tit mot tép ma
khéng thé md dude bdi vi né ¢6 thé lam cho chudng trinh dién bién theo
huéng khéng du doan trude duge. Mot phép thi d61 vdi didu kién nay
duge din ra dudi day:

int main {(void)
{
FILE *in;
if {{in=fopen{*in.dat”,”r"))==NULL)

{
printf(#File IN.DAT could not be opened”);

.........................

return{Q0};
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10.2 BONG MOT TEP (fclose())

Mb&i 14n mét tép dugc st dung thi né phai duge déng trude khi
chuong trinh két thic. Mt tép khong duge déng ding cach c6 thé gay
ra cac vin dé trong hé thong tép. Khuén miu chudn duge dan ra dudi
ddy; gia tri tra lai (rtn) dua tra lai O khi moi viée t6t dep, mét kha
nang khac 1a tra lai EOF néu nhu c6 bat ky mot 161 nao diy xuat hién.
Macro EOF duge dinh nghia trong stdio.h.

rtn=fclose(file ptr)

10.3 XUAT TEXT VAO MOT TEP {fprintf()

Ham fprintf () dugc st dung véi cac tép text va c6 khudn miu
tudng tu véi print £ () nhung diu ra duge din téi mot tép. Mot thi du
clia ham fprintf () duge din ra dudi day. Gia tri tra lai (rtn) dua trd
lai 88 byte giti cho tép; khi m#c 15i no tra lai EOF.

ren=fprintf{file-ptr, "%s %4",strl,valuel};

10.4 DQC TEXT TU MOT TEP (fscanf())

Ham fscanf () dude st dung véi cac tép text va c6 mdt khudn mau
tuong ty véi scanf () nhung ddu vao duge doc tit mot tép. Mat thi du vé
- ham fscanf () duge dAn ra dudi day.

ren=fgcanf(file ptr,~"%s %4 %$4”,strl, &vall,&vall);

Ham nay tra lai s6 cac trudng da quét hoan chinh (rtn), néu nhu 6 viée
thi doec EOF (tit két thuc tép) thi gia tri EOF sé dudc tra lai.

10.5 TiM CH® KET THUC CUA MOT TEP (feof())

Ham feof () phat hién ky ty két thuc tép. N6 tra lai gia tri khac
khéng (nghia la mot TRUE) néu nhu con trd tép § vao chd két thic caa
mét tép, néu khong thi mot 58 0 s& duge trd lai. Ham duge din ra duéi
day stt dung ham feof () dé tim ra chd két thic clia tép va ddng thai
ki€m tra gia trj tra lai tit fscanf () sao cho viée doc khéng tron ven tit
tép dude bd qua. '
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int get_values(int maxval, char fnamef{),int *n, float arr[l)

FILE *in;
int 1=0,rtn;
if ({in=fopeni{fname,”r”)==NULL)
{
printf (Ycannot open %s\n”, fname);
return{NOFILE} ;
}
while (1{fecf({in)})
{
ren=fscanf (in, *%f”,&arr{il};
" 1f {rtnl=FOF) i++;
if {i==-maxval) break;
}

fcleose(ind;

*n=1,

return( !NOFILE} ;

10.6 NHAN XAU TEXT TU MOT TEP (fgets())

Ham fgets() tudng tu véi get () va duge su dung dé nhan mot
Xau text tdt mot tép téi mot ky tu dong mdi. Khudn méiu chuin duge chi
ra dudi day.

rtn=fgets(str,n,file_ptr)

Ham nay doc tir t&ép dude chi dinh o bdi file_ptr vao str véi nhiéu
nhat 1a n ky tu. Ham tra lai (rtn) chi vao xdu dude chi vao bang st r
hoac sé tra lai mét NULL (khéng) néu nhu gip cac ky ty két thiic tép
EOF (hoaic mot 161).
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10.7 AT XAU TEXT VAO MOT TEP (fputs ())

Ham fputs() tuong ty véi puts() va duge sit dung dé viét mot
Xdu text viao mét tép. Ham nay khéng ndi ddu ra véi mot dong méi.
Khuén mau chuén duge chi ra dusi day.

ren=fputs(str, file_ptr)

Ham nay xuflt str vao tép duge chi dinh r5 bdi file_ptr. Ham tra lai
(rtn) dua trd lai ky ty cudi cing da dude vidt; ndu nhu c6 13i thi ham sé
tra lai cac ky ty két thic tép EOF.

10.8 DAT KY TY VAO MOT TEP (fputc()

Ham fpute() tuong ty véi putchar () va dudesi dung dé viét mét
ky ty don vao mot tép. Khudn dang chusin duge chi ra dusi day.

rtn=fputc(ch, file_ptr)

Ham nay viét ch vao tép duge chi dinh r6 bdi file_ptr. Ham tra lai
(rtn) dua trd lai ky ty cudl cing da duge viét; néu nhu c6 13i thi ham sé
tra lai cac ky ty két thie tép EOF.

10.9 NHAN KY TY TU MOT TEP (fgete())

Ham fgetc () tudng ty véi getchar () va duge sti dung d€ doc mét
ky ty don ti mgt tép. Khudn dang chudn duge chi ra dudi day.
ch=fgetc(file_ptr)
Ham nay doc ch tu tép duoc chi dinh ré bdi: f ile_ptr. Néu nhu c6 16i
trong qua trinh nhan thi cc ky ty EOF sé duoc tra lai.
10.10 TEP NHj PHAN
10.10.1 POC DU LIEU NH] PHAN TU MOT TEP (fread())

Ham fread() duge sit dung dé€ doc dﬁ lidu trong khuén méu nhi
phén. Khudn mau chuan la:

rtn=fread(ptr.size,n,file_ptr)
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Ham nay doc n muc dit lidu vao trong khéi dit liéu duge chi dinh rd béi
ptr, méi mue cé chidu dai SIZE byte, tit tép ddu vio duge chi dinh rd
bdi £ile_ptr. Gia tri tra lai rtn chi rd s6 cac khéi (hodc cdc muc) da
duge doc hoan chinh. N&u nhu khéng c¢6 16i xuét hién trong khi doc thi
86 cac muc da dudce chi ré (n) sé chinh 1a gia tri tra lal (rtn). N&u khéng
thi c6 nghia 13 mét 151 hodc ky tu két thiic tép di xudt hién.

Ham fread() dugc st dung trong ham chi ra dudi day. Trong
trudng hop, mét gia tri ddu phay dong duge doc tif tép va gia tri tra lai
dugc kiém tra dé xem liéu né dd dude doc hop 16. Ham sizeof () duge
stt dung dé xac dinh s&§ byte da duge sit dung dé cAt gitt mot d&u phay
déng (float).

int read_data(char fnameil,float arr[],int “nov)

{
FILE “in;

int i;

*nov=0; /* number of values in the array */
if ({(in=fopen{fname, "rhb*})==NULL)

{

printf{#*Cannot open %s3\n”, fname;;
return{NOFILE} ;

}

while {(!'fecf{in))

if (fread(&&=[1i],sizeof (float),l,in)==1) /*read 1 value*/
(*nov)++; ‘
}

fclosel(in);

return({ !NOFILE) ;

} .

10.10.2 VIE_‘,T DU LIEU NHI PHAN VAO MOT TEP (fwrite())

Ham fwrite () duge st dung dé viét dii lidu trong khuén nhi phin.
Khuén mau chufn la:-
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rtn=fwrite(ptr,size,n, file_ptr)

Ham nay viét n muc dit ligu tit kh&i dit libu duge chi dinh rd bing
ptr, mbi khi ¢6 chiéu dai SIZE byte, vao tép déu ra duge chi dinh rd
bing file_ptxz. Gia tri duge tra lai rtn chi rd rdng s6 cac khéi dd duge
hoan chinh. Ham fwrite () duge sit dung trong ham chi ra duéi day.

int dump_data(char fname[], float arr(],int nov}

{
FILE *out;
int i;
if {({out=fopen(fname, "wb”))==NULL)
{
printf{“cannot open %s\n”, fname):
return{NOFILE) ;
} .
for (i=0;i,nov;i++)
fwrite (&arr([i],sizeof (float),1,out);
fclosel{out) ;
return({!NOFILE) ;
}

10.11 MOT SO THi by
10.11.1 PHUONG TRINH PAI $6 BOOLE

Chuodng trinh 10.1 st dung mjt tép text dé ct gidt cac két qua cia
qué trinh m6 phéng mach Boole. Phudng trinh Boole dude sit dung la:
Z=(A.B) +C

i2 Chuong trinh 10.1

/* progll_1l.c */
/* Program to determine truth table for boolean */
/* function Z={A and B) or C */
/* output truth table is stored to a file */

/* and then read back from this file */



10. NHAP/ XUAT TEP 357

#include <stdio.h>

#define MAX-STATES 8
tdefine STRINGSIZE 100

void process_eqf{int tt[]);
void dump_table(char fname([],int tt[]};
voild read_table{char fname[]):

int main(void)

int t_table{MAX STATES]:

: process_eqgl{t_table};
dump_table{*“OUT.DAT”,t_table);
read_table{"QUT.DAT*) ;
return{0) ;

}

/* determine truth table */

vold process_eqg{int tt[])

{

int state=0,A,B,C;
puts (“Processing states®)
for (A=0;A<=1;h++)

for (B=0;B<=1;B++)
for (C=0;C«=1;C++)
{
- tt[statel=(A & B) | C;
state++;

}
/* output truth table to a file */
void dump_table(char fname([],int tt(])
int state=0,4,B,C;
FILE *out;
if ((outzfopen(fname,"w"}j::NULL]
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printf (“Cannot open %s \n”, fname) ;
return;
}
puts{“Writing to file”):
fprintf(out,”A 3 C Z\n");
for (A=0;A<=1;2++)
for {(B=0;B<=1;B++)
for (C#O;C<=1:C++)
{
fprintf (out, “%d %d %d ¥A\n",A,B,C, tr[state]) ;
state++; ’ ' :
}
fclose{out):
puts{“File written”};
}
/* read truth table from a file */
void © read_table({char fname{]}

{
int A,B,C,7Z;
FILE - *in;
char header [ STRINGSIZE];
if (({in=fopenifname, "r*))==NULL)
{
printf {"Cannot open %s\n*, fname);
return;
}

puts(“Reading from file"};

/* get file header is "A B C Z" */
fgets (header, STRINGSIZE, in); printf(*&s”,header):
while (!feof{in))
( .
fscanf{in, "%d %d %d %d\n”,&a,&B,&C,&7%2);
prinrf{“%d %4 %a %d\n",A,B,C,Z);
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}
fclosejin);

}
10.11.2 CHUONG TRiNH LAY TRUNG BINH

Chudng_ trinh 10.2 sit dung cac tép text dé xac dinh gia tri trung
binh ciia 8§ cac gia tri ddu phdy dong dudc chita trong fnét tép. Ham
get_values () duge sit dung &8 doc cac gia tri tt mot tép, ma trong
trudng hgp nay la IN.DAT. Tép nay cé thé duge tao ra biing cach sit dung
mét chugng trinh soan thao vin ban.

& Chudng trinh 10.2
/*.prog10_2.c - * /
/% Program to determine the average of a file */
/* Containing a number of .floating point values. */

#include <stdic.h>

#define NOVALUES 100 /* max. number of entered values */.
tdefine NOFILE 0

int get_values (int mexvals, dhar fname [],int *n,float arr(])
float calc_average(int nval, flcat arr([1l]:

void display_average (int nval, float arr [], float aver);
int main{void)

{

float vaiues[NOVALUES],average;

int nvalues;

if {get_values (NOVALUES, "IN.DAT*, srivalues, valpes) ==NOFILE)
return{Q}); |

avérage:calc_average(nvalues,values);
diSplay_avefégé(nvalues,ﬁéiﬁes,average);

return{0};

}

int get_valuyes (int maxvals, char frame[],int *n, fleat arr(])
{
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FILE *in;

int i=0,rtn;

if {(in-fopen{fname, "r”)}==,NULL)
{

printf{“Cannot cpen %s\n", fname);
return (NOFILE) ;

)

while {!feof{in})

{

rtn=fscanf (in, "$f”, &arr[i});

if {rtn!=EOF) i++;

if {i==maxvals) break;

}

fclose{iny);

*n=1i;

return{ ! NOFILE) ;

}

fleat calc_average(int nval, float arr[])
{

int i;

float running_toetal=0;

for {(i=0;i<nval;i++)
running_total+=zarr{i];

/* note there is no test for a divide by zero */
return{running_total/nval);

}

volid display average(int nval,float arr([],float aver
{

int i;

puts {"INPUT VALUES ARE:");

for (i=0;i<nval;i++}
printf(“%8.3f\n",arr[il);
printf(*Average is %8.3f\n",aver):

)
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Mot thi du vé ndl dung cua tép IN.DAT duge chi ra dudi day.

3.240
1.232
6.543
-1.432

Mot két qua chay thit khi st dung tép nay duge chi ra trong chay thit
10.2.

& Chay thit 10.2

INPUT VALUES ARE:
3.2490
1.232
£.5413

-1.432

Average 1s 2.396

10.11.3 CHUONG TRINH DOC/ VIET NHI PHAN

Chuong trinh 10.3 1A mét thi du cho thAy mdt xdu cac gia tri ddu
phiy déng dudge viét vao mét t&p nhi phan nhu thé nao khi sit dung ham
fwrite() va sau dé doc nguge trd lai biing cach st dung fread (). Chi
¥ la cac c¢0 NOFILE duge tra lai t dump_data(} va reead_data()
duge bd qua bang main ().

E Chuong trinh 10,3

/* progl0_3.c */
/* FILEB.C */
/* Writes and reads an array of flcats */
/* to and from a binary file */

#include <gtdio.h>
#define NOFILE 0 /* error flag is file does not exist */
#define MAXSIRING 100 /* max.mmber of char’'s in filename */
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#define MAXVAIDES 100 /1 meix. mumber of floats in array x/

void get_filename (char f:ame {1);

void get_values(int maxvals, fleat vals[],int *nov);
int dump_data{char fnamel[],float arr(],int nov);
int read_data(char fname[],flecat arr[],int nov}:
void print_values(float arr[],int nov);

int main (void)

{

char friame [MAXSTRING] ;

float values [MAXVALUES] ;

int ' ;no_values; /*number of values in the array */

get_filename {fname) ; .
get_values (MAXVALUES, values, &no-values) ;
dump_data (fname,values,no_values) ;
read_data (fname, values, &nc_values);
print_values(values,nc_values) ;
return{0)

}

void get_filename{char fname[})

{
printf{¥*Enter file name >>");
scanf (*%s”, fname) ;

}

void _' get_values (int maxvals, float vals[],int *nov)

{

int i;
do

printf (“Number of values toc be entered >>*)
scanf {(“%d",nov) ;
if {(*novsmaxvals) .
printf (*Too many values: MAX: FA\n" , MAXVALUES) ;
} while (*nov>MAXVALUES); '
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for (i=0;i<*nov;i++)

{ .
printf (*Enter value %4 >>"1);
scanf (“%f*&valsli];

}
Cint dump_data{char fnamel[], float arrt{],int nov)
{

FILE *out ;

int i;

/* open for binary write */
if ((out=fopen({fname, "wh?))==NULL)
( -

printf(“Cannot open %s\n”, fname);

return (NOFILE); /* unsuccessful file open */
}
for (i=0;i<nov;i++)

fwrite(&arr [i],sizeof (float},l,out);
fclose(out);
return( !NOFILE);

int read_data(char fnamel[},float arril,int *nov)
{
FILE *ing;

*nov=_; /* number of values in the array */

/* open for binary read */

if {{in=fopen {(fname, “rb*))=-NULL}

{ .
Printf("Cannot open %S\n",fname};
return(NOFILE); /* unsuccessful file open */

}
while (!feot{in))’
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if (fread(&arr{*nov},sizeocf (float,1,in)==1)

{*nov) ++;

fclose(in};

return{!NOFILE);

}

void print_values(float arri{], int nowv)

{

int i;

printf(“values are:\n"};

for (i=0;i<nov;i++)

printf{“%d $8.3f\n".i,arr(i]};

Mot két qua lam miu duge gidi thiéu trong chay thit 10.3.

Chay thix 10.3

Enter file name >>number.dat

Number of wvalues to be entered »»5

Enter value
Enter wvalue
Enter value
Enter value
Enter value

Values are:

0 1.435
1 0.432
2 -54.320
3 -1.543
4 100.010

0

»>>1,435
»>>0.432
»>»-54 .32
>»-1.543
»>>100.01
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10.12 THYC HANH

Q10.1 Hay viét mét chudng trinh xac dinh cac gia tri trung binh, 16n
nhét va nhé nhat clla mot tép text chita cac gia tri ddu phay
ddng. Mot tép mau dude chi ra dudi day.

3.24
13,443
100.3
85.03
43.239
-30.032

Q10.2 Hay viét mdt chudng trinh xac dinh béng gia tri chan ly diung
cho ham sau. PAu ra sé duge giti t4i mét tép (chdng han
OUT.DAT).

Z=(A+ B).(C.D)

Q10.3 Hay slta ddi cac chuong trinh sau day dé ddu ra duge giii cho mét
tép text:

(a) Chuong trinh 5.14 (xem chay thit 5.4 d6i véi khudén méiu tép
dau ra).

(b) Chuong trinh dude chi ré trong Q5.7.

(c) Chuong trinh chi r6 trong Q5.10 (xem chay thit 5.11 d6i véi
khuén mAu tép ddu ra).

(d) Chuong trinh 6.4 (xem chay thi 6.3 d61 véi khuén méu tép
dau ra).

Q10.4 Hay lap lai Q10.3, nhung dau vao duge doc vao tit méot tép (thi du
IN.DAT) it hdn la tit ban phim.

Q10.5 Hay sita ddi chuong trinh 7.1 dé chuong trinh doc cac gia tri ti
mot tép dit liéu dau vao va xuét ra cic két qua vao mét tép ddu

ra.

Q10.6 Viét mét chudng trinh doc mét tép text chita cac ky tu ASCH bidu
dién cac digit nhi phan (thi du cac k¥ ty '0’ va '1). Méi dong caa
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tép chita ndm digit. Chuong trinh s& doc tdt ca cac ddy va hién
thi chiing trong khudn mAu nhj phan. Mét diay diang 1am thi du
minh hoa duge giéi thiéu trong chay thit 10.4.

&= Chay thir 104

Input file name > BINARY.DAT
Scanning file.....

Binary segquences

1 10010

2 00011

3 10111

4 11111

5 10010

Program end. BYE

Noi dung cia tép BINARY.DAT duge din ra dudi day.

10010
coo011
00111
01111
00010

Q10.7 Hay sita déi Q10.6 d€ doc vao day nhi phan ctia cac chiéu dai
bién. Mét thi du lam duge gidi thidéu trong chay thit 10.5.

& Chay thi 10.5
Input file name > BINARY.DAT
Scanning file.....
Binary sequences
100101010001
00
101110101
111110001000
1001011 |
Program end. BYE

o Wb
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N&i dung cta tép BINARY.DAT dugc dén ra dudi day.

0101010001
0

01110101
11110001000
001011

-

Q10.8 Hay sita asi chudng trinh trong Q10.7 sao cho chi cé cac ky tu
*0' vAd 1 duge hién thi d8i vdi mot tép chita ca cac ky tu
khac.

& Chay thit 10.6

Input file name > BINARY.DAT
Scanning file.....

Binary seguences

1 100101010001
2 00

3 101110101
4 111110001000

5 100101t
Frogram end. BRYE

Nbi dung cua tép BINARY.DAT dugce dén ra duéi day.

X00101CO01000
P 0 |
01110101
101110001000
0011011 :

e

Q10.9 Hay viét mot chudng trinh d&m s& cac ky tu trong mét tép.

Q10.10 Hay vi€t mét chuong trinh ¢6 kha ning d€m s§ l4n xudt hién
caa chit cai 'a' trong mét tép. Hay st dung hofic ch=fgetco .
ho#c fscanf (in, “%c”,&ch) dé doc cac ky ty riéng 1é trong
tép.
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Q10.11 Hay viét mot chuong trinh trong d6 ngudi dung nhap vao ky tu
bat ky va chudng trinh sé xac dinh s& 14n xuat hién cia ky tu
dé trong tép dudge chi ro. Chfing han: '

= Chay th 10.7
Enter filename: frod.dat
Enter character to search for: i

There are 14 occurences of character i in file
fred.dat. -

Q10.12 Viét mdt chusng trinh xac dinh sé céce tit trong mét tép.

Q10.13 Viét mdt chuong trinh ma sé& xac dinh s§ cac d(‘)rig trong mat
tép. Mét phudng phap c6 thé dém cac ky tu dong méi duge gidi
thiéu dudi day:

ch=getc(in);
if {(ch=="\n’'} no_lines++;

Q10.14 Cac chuong trinh 10.4 va 10.5 déu c¢é chita mét 16i. CA hai
chudng trinh sé& sao chép ndi dung cua tép IN.DAT vao trong
OUT.DAT. Chudng trinh 10.4 st dung fgetc() va fputcl},
trong khi 10.5 st dung fgets () va fputs().

2 Chuong trinh 10.4
/* progll_4.c */
/* Program to copy from IN.DAT to OUT.DAT */
#include <stdio.h>

int main{void)
1
int ch;
FILE *in, *out;
if ({in=fopen{®*in.dat”,”r*})==NULL)

{
puts{“Cannot open IN.DAT");
returni{l};
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1f {tout=fopen{“out.datc”, "w”)})==NULL)
{
puts{“Cannot open OQUT.DAT*);
returni(l);
} .
while (!feof(in})
{
ch=fgetc({in};
if {ch==EOF)} fputc(ch,out);
}
fclose(in);
tclose{out);
return{0};

2 Chuong trinh 10.5
/* progll _5.¢c . */
/* Program to COPY from IN.DAT to QUT.DAT */
#include <sgstdio.h>

int main{void)

{

char str [BUFSIZ];

FILE *in, *out;

if ({in=fopen(“in.dat”,”r"))==NULL)

)
puts{“Cannot open IN.DAT");
return{l);

}

1if {({out=fopen(“cut.dat”, *w")}==NULL)
{

puts{“Cannot open OUT.DAT");
returnt{l};

}

while (feof {in) }
{
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fgets{str,BUFSTZ
fputs{scr,out);
}

fclosel(in};
feclose{out ) ;

returr.{C);

L
i
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,iny;

Q10.15 Hay viét mét chuong trinh c6 thé xoa di cac dong tring trong

mét tép dau vao
Cace tép dau vao

va viét tép da qua xi 1y vao mot tép & dau ra.
va ddu ra dung lam thi du vé m6i lién hé gitia

tan sb (frequency) va trd khang (Impedance) duge chi ra dusi

day.

Tép dAu vao (c6 mot dong trang !):

Frequency Impedance (mag)
100 101.1
150 165.1
200 300.5
Tép dau ra:
Frequency Impedance (mag)
100 1011
150 165.1
200 300.5
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Chuong 11
LAP TRINH HE THONG

Hé difu hanh cho phép ngudi diung truy nhap phin cing mot cach
dé dang dé st dung. Hé difu hanh ti€p nhén cac lénh tir ban phim va
hién thi 1én man hinh. Hai hé diéu hanh phé bién nhat 12 hé diéu hanh
DOS va h¢ diéu hanh UNIX. Hé diéu hanh dia (Disk Operating System)
ma thudng duge goi tat la DOS, ¢6 ngudn géc tix muc dich dat ra lic ban
dau, khi tién hanh xay dyng hé diéu hanh. DOS cung cAp mét bo didu
khién cho may tinh dé truy nhap 1én cac & dia. Ngén ngii caa hé théng
diéu hanh dia bao gém mét bo 1énh, duge ngudi dung tryc ti€p nhap vao
va duge dich dé thyc hién nhiém vu quan 1y cac tép tin, chuong trinh
chap hanh va ciu hinh hé théng. DOS khéng phai la mét hé diéu hanh
da nhiém (multi-tasking), véi DOS 3 mot thei diém ta chi ¢6 thé cho
chay mét chudng trinh, trong khi UNIX lai 1a hé diéu hanh da nhiém.

Cac chiic nang chinh cua mét hé diéu hanh la: chay cac chuong
trinh, sao chép hodc xoa céc tép tin, tao ra cic thu muc, di chuyén cac
tép tin bén trong mét cdu tric thu muc hoic 1iét ké danh sach cac tap
tin. over

11.1 LOI GOI HE THONG

Mt chuong trinh c6 thé goi hé diéu hanh theo mét s& cach khac
nhau. Mét phudng phap c6 thé ké ra la stt dung system(), ham nay
ti€p nhan mot xau lénh va chuyén giao cho hé diéu hanh. Mét nhudge
diém cla system(), la viée didu khién chudng trinh dude thue hién qua
mot chuong trinh trong hé diéu hanh. Chudng trinh diéu khién & mic



372 LAP TRINH C TRONG K¥ THUAT DIEN TU

d6 it hon qua chuong trinh goi cho dén khi né trd lai tit bé diéu hanh.
Céac vi du vé 101 goi hé théng khi s dung hé diéu hanh dia va cac hé
diéu hanh UNIX dugc cho trong bang 11.1.

Bdng 11.1: Nhitng 161 goi hé théng.

- DOS UNIX
Liét ké thu muc system{*dir*) system{“1ls")}
{['haydf;ithUmuc system({“cd temp”) . system{"cd temp”)
Di chuyén tép system{“rename filel system(’mv filel
file2™) file2")
Sao chép tép system({"copy filel systein{"cp filel
file2") file2*)

Mbt phuong phap khéac d€ goi hé diéu hanh la sit dung cac doan
chuong trinh (routine) trong thu vién chué’q. Uu diém cha phuong phéap
nay la théng tin phu thém c6 thé duge tra lai tit hé difu hanh va chuong
trinh didu khién & mic 4% nhiéu hon qua 13i goi hé diéu hanh. Né ciing
lam cho chudng trinh dé& di chuyén (portable) han khi muén si dung
chuong trinh trén hdu hét cac hé diéu hanh. Mét vai chdc ning tidu

bidu va tinh tudng thich hé didu hanh cta ching duge cho trong bang
11.2.

Bdng 11.2: Chiic nang hé thén'g thu vién chuin.

Ham Métd Démuctép DOSUNIX ANSIC Caccd

chdir(directory) thay d6i dir.h EACCES
dia chi

mkdir (directory) tao thu dir.h ENOENT
muc EACCES

chmod thay ddi io.h ENOENT

(path,,mode) loai tép EACCES

creat{name,mode) tao ra ioh ENOENT

mot tép EMFILE
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EACCES
rename(from,to) d6i tén stdio.h ENOENT
tép EACCES
system(command) issue stdlib.h ENOENT
system ENOMEM
command E2BIG
ENOEXEC
rmdir(directory) xoda & dir. h EACCES
mot thu ENOENT
muc

Mét bi&n toan cuc errno dude thiét 1ap trong ermo.h va stdlib.h va
duge thiét 1ap néu nhu mic 15i khi goi hé diéu hanh. Cac _(:6 chinh duge

st dung la:
ENEXEC -16i chap hanh;
EACCES - khong cho phép truy nhap;
ENOEXIST - khoéng cé tép nay;
E2BIG - qua nhiéu tham 56 cho 18i goi ham;
{to function call;)
ENOMEM - khéng di bd nhé.

Chuong trinh 11.1 s dung chiic ning chdir () &8 thay ddi thu muc
hién tai va st dung 1énh DIR ctia DOS a8 liét ké ndi dung thu muec. Néu
nhu mét 16i xuat hién khi chitc nang dang duge thuc hién né sé tré lai
gia tri -1. Trén mot 181 bién errno duge kiém tra dé xac dinh xem lidu

¢6 dang tén tai thu muc.

Chi ¥ 12 néu mét kiéu hé diéu hanh khac duge st dung, thi 1énh DIR
sé duge thay th& bing mdt lénh tuong duong véi né (thi du Is d6i véi

trudng hgp hé diéu hanh UNIX).

& Chuong trinh 11.1
/* progll_1l.c

/* program to change directory

#include <errno.h>

>/
>/
*/
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f#include «<stdico. b
firclude <siring.h> /* required for st.rempi(} */
ftirclude <dir.h= /¥ required for chdair(}y =/

#include «stdlib.h> /* required for systeino */

int " mainiveoid)
{
char directory |BUFSIZ

while {1}
{
puts{"ﬁnter a directory”);
goets(directory);
if (!stremp(directory, "exit”}) break:
/* exit program 1f FEXIT is entered */
if f(cehdir{directory)==-1)
1% {errno-=FENOENT} puts(“Pathname rot found”};

else

puts (“Contents of this directory are:-*);

syscem{“dir”);

}
return{d);

}

Chuong trinh 11.2 cho thady mét thu muc ¢6 thé duge tao ra nhu thé
nao bén trong mét chuong trinh.

|E Chuong trinh 11.2
/* progll_2.c */
/* program to make a directory * /
#incliude <stdioc.bh»

#:nclude <errno.hs
#irclude <dir.h=

ins maini{vold)

char directory [RBUFZ1Z];
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putsi{”Enter a directory”};
gets{directoryl;

/* a -1 returned from mkdirt() */

/* indicates an error */
if i(mkdir{directory}==-1}
{
if (errno==EACCES) puts {”Permisson not allowed”);
if (errno==ENOENT) puts { “Path does not exist”};
elsea

puts (“Directory made”);
return{0) ;

375

Chuong trinh tiép theo diy sao chép mot tép sang mot tép khac.

Mat 14n nita chudng trinh lai st dung cach goi hé théng DOS.

. Chuong trinh 11.3

/* progll_3.c */
/* Program to copy one file to another */
/* Program uses the systems{} function */

#include <stdio.h>
#include <string.h>
#include <srdlib.h>
#incluyde <errno.h>

int main {void)

i

char str[E*BUFSIZ],filel[BUFSIZ],fileZLBUFSIZ];

puts{“Enter file which is to be copied>>"):
gets{filel};

puts{“Enter file which is to be copled to>>"};
gets(file2);

stropy (str, “copy”);

scrcat{str, filel);

strcat{str," *“);
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strecat (str,filel) ;

if (system{str)==-1)
1f {(errno==ENOENT) puts{“File does not exist”):
1f (errno==ENOMEM) puts(“Not encugh memory*} ;
if (errno==ENCEXEC} puts(“Not an executable file™);

}

return{0;y ;

}
Khéi ma:
strepy (str, "copy *);
stcat{str,filel);
stcat (str,” );
stcat{str,file?);
s€ duge thay th&€ mot cach don gian bing:

sprintf{str, "copy £&s gg",filel,file2);

11.2 CHUYEN GIAO THAM SO

Cac d6i s§ c6 thé duge chuyén giao vao trong mét chudng trinh C
béng cach st dung cac tham s& duge chi dinh rd trong phin diu muc
ham main (). Khuén miu chuéin duge sit dung nhu sau:

main(int argc, char largv[])

argc  chita 38 d6i s6 dong lénh.
argv  la mdt xdu cde chudi c6 chita tat ca lénh cac d6i s& dong
1énh.

Déi s6 ddu tién chita tén 1énh (argv [0]). Chudng trinh 11.4 liét ké
ra cac déi s6 dong 1énh.

= Chuong trinh 11.4
/* progll_4.c * /
#include <stdio.h>
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int main{int argc,char *argvi{l])

/* argc contains number of command line */
/* arguments. argv(] is a pointer to each argument */
/* argv[0] points to command name, argv{i] points */
/* to first string, etc. */
{ .

int i;

for (i=0;i<argc;i++)
printf("Arg %4 is %s\n*,1,argv(i]};
return{0j ;

}

Mot két qua chay chudng trinh nay duge dan ra trong chay thu 11.1.
Dau nhéc dong lénh duge chi ra nhu mdt ky hiéu 16n hon (). Tén
chudng trinh dude luu trit trong argv[0] va phdn con lai cua d6i s6 da
ct giit trong argv (1] d&n argv[argc-1]. T4t ca cac dé1 sd dong 1énh
duge x11 I¥ nhu 1a cac xdu. Néu chudng trinh thye higén nhiing phép toan
dudi dang s& thi ching phai duge bién d6i bing cach slt dung mdt ham
bién d6i xdu (nhu sscanf ()).

= Chay thir11.1

> argl list 100 4.31 -f£
Arg 0 is C:\TC\ARGl.EXE "~
Arg 1 is list

Arg 2 is 100
Arg 3 1is 4.31
Arg 4 is -f

11.3 MOT SO ViDy

Chuodng trinh 11.5 x4c dinh trd khang cha mét tu dién. Cac tham &
duge chuyén giao vao trong chudng trinh qua céac tham sé. '

& Chuong trinh 11.5
/* progll_b5.c * /
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paramcters passed via arguments *

Format 1s calcimp frequency capacitarnce *y

#include <stdio.h>

#irclude <math.h=

fdefine oI 3.14749

float calc Xci(fleoat f

, fleoat o)

int main{int arge,char *argv{l)

{

float £,C, Xa;

1

it {argc!=3)
{
puts {(“Program to determine impedance of a capacitor”);
puts {(*¥ormat for data is: ");-
puts(“calcimp FREQUENCY CAPACITANCE”};
exit (0}
sscanf (argv [1],%%f",&f) ;

sscanft largyv [2],"%£7,&8C) ;

Xc=calae Xao(%,Cy;

printf (*Tmpedarce i1s %f ohmsn”, XC)

’

float calc_xc(ficat £, float c)

i

roturn{i/{2%¥ET*t*¢) ) ;

Mot két qua chay thi duge dan ra trong chay thu 11.2 dudi day.

& Chay thi 11.2
COMWNSRCHWARGS: caloimp

Program to determine Impedance of a capacitor

Format. for data ls:
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calcimp FREQUENCY TAPACITANCE

C:AVSRCWVARGS> calcimp led le-6

Impedance g 9.155255 onms

Chuong trinh 11.6 xéc dinh bién d§ cha tré khang dudng truyén.
Tham s6 dude chuyén giao vao chuong trinh théng qua cac tham s&
dong 1énh. Cac tham s6 nay duge bién déi sang khuén miu déu phay
dong bang cach st dung ham szcant ().

2 Chuong trinh 11.6

/* progll_6.C */
/* Program to determine impedance of a *
/* Transmission line */
J* Trepedance of TL is */
i ool {{R+ JwL) 7 {Gt3wC}) ) i
/* arguiments Are passed via program prompt */

#include «stdio.hi>

#include <math.h>

#deline MTLLT le-3
#define MICRO le-6
#cefine BIGVALUFE lelds
tdetine FI 31.14.59

float calc_magiiloal v,float 1,float g,floan c,fleat. f);
ftloat rect_to_polar(float x,float vi;

float. cailc_impi{tloat f, float wvall;

int main{int argc, char *argv[:)

tloat Zmag,R,L.G,C, £;

puls (“Prog to determine impedance of a trasmission line”);
1f fargec!-6}
{

puts (“Data format is:”);

puts{® trans R . G C freg ”};

ranurnily
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sscanf (argv (1], ”%f”,&R) ;sscanf(argv([2],"%£f", &) ;
sscanf (argv(3],"%f",&G) ;sscanflargv([4],"3$f’,&C);
sscanf{argv([5],"%f?,&f);

Zmag=-calc_mag (R, L*MILLT,G*MILLI,C*MICRO, f};
printf{“Magnitude ig %.2f ochms\n*, Zmag) ;
return(0);

}

fleat calc mag(float r,float 1,float g,flcat c,float f)

{

float valuel,value2;

valuel=rect_to_polar{r,calc_imp(f,1}};
valuel=rect_to_polar{g,calc_imp(f,c));

/* Beware if dividing by zero */
1f (value2==0}) return(BIGVALUE);
else return(sqrt{valuel/value2)):
}
float rect_to_polar{float x, float v)
{
return{sqrt { (x*x)+(Y*Y)}));
{
float calc_imp{float f, float val}
{
return{2*pI*f*val);
}

K&t qua chay thi 11.3 gigi thiéu mét thi du lam mau.

H Chay thit 11.3
> trans
Program to determine impedance of a transmission line
Data format is:
trans R L G C freq
» trans 10 10 8 5 100
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Program to determine impedance of transmission line
Magnitude is 37.07 ohms

11.4 THYC HANH

Q11.1 Hay viét mot chuong trinh c6 thé doc mét tép di lidu chia gia tri
d&u phdy déng va in ra gia tri trung binh, cyc dai va cye tiéu.
Tén cia tép duge chuyén giao vao cho chuong trinh qua cac tham
s6 dong lénh. M6t két qua chay chudng trinh duge gidi thiéu
trong chay thu 11.4.

= Chay thir 11.4

> getaver in.dat

The average value iz 43.41

The maximum found is 100.34 and ninimum is -4.00

>

Q11.2 Hay viét mot chuong trinh cho céc ham todn hoc TANG, COS,
'SIN va ham mii (EXP). Chuong trinh sé& nhan gia tri qua d8i s8
déng lénh. K&t qua chay thit 11.5 gii thidu mét thi du lam mau.

& Chay thit 11.5

> TAN 3.24

The tan of 3.24 is XXXX
> SIN 3.54

The sin of 3.54 is XXXXX

Q11.3 Hay sitta ddi chuong trinh trong Q11.2 dé ngudi dang cé thé chi
rd hodc la gia tri duge tinh theo d6 (/d) ho#dc theo radian (/r)
hojc dd1 hoi trg giap (/7). Chay thu 11.8 gii thiéu mot thi du
lam mau.
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& Chay thit 11.6.

> TAN 30.24 /d

The tan of 3.24 degreaes 15 XXXX

= SIN 30.5%4 sr

Tne sin of 30.54 radians Ls XXXXX

» SIN /7

FORMAT : SIN VALUT [#XTENSION]

This is a program uhich will detérmine the
Sine if a wvalue, where value is in degrees ¢(/d}

cr radians {/ri. /2 will print this page

Q11.4 Hay sua d6i mét s6 chuong trinh & chuong trude dé ngudi dung
6 thé yéu cau trg gitp khi chuong trinh dang chay bang cach s
dung /7 trén dong 1énh. K&t qua chay thit 11.7 gidi thiéu mét thi
du lam mau.

& Chay tha 11,7

i RESON_LC /7

FORMAT:RESCON-LC R C F [EXTENSITON]

This is a program which will determine the
resonant frequency or a parallel RLC circuit
/7 will print this page

Ea I
[

Q11.5 Hay viét mdt chudng trinh véi d6i s6 dong lénh, c6 kha nang xac
dinh mét gia tri thuong dude st dung déi véi mét dién trd. Chay
thur 11.8 gidi thiéu mot thi du lam mau.

! Chay thit 11.8
C:» R-VALUE 1.43 K

Nearest wvalue is 1.4K
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Chuong 12
CAC BO AN

Muc tiéu ciia chuong nay la tim hiéu thém vé cac ky thuat duge si
dung trong l4ap trinh biing ngén ngit C théng qua cac bai toan cu thé,
ma ta goi chung la cac dé dn lam viéc. Cac muc 12.1 t6i 12.5 c6 cac
chuong trinh miu ding dé minh hoa véi ciu tric ma rd rang. Cac
chuong trinh viét trong phan thuc hanh cé cau tric tuong tu nhau.

12.1 TAN SO CONG HUGNG CUA MACH RLC NOI TIEP

So sanh véi chuong trinh 2.9 dé hiéu thém vé cd sé cta bai toan nay.
Mot biéu db ciu tric cta thiét k& cho trong hinh 12.1.

k. ren_LrLeg
’ T S & rancirey \
/ L '
grart up qer cale sories § O[print resulfs :
- 4 k3
sareen parameter s res freq {Xuét két qua)
- | _— T e T

Hinh 12.1: Biéu dé ciu tric ctia chuong trinh 12.1.
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Chuong trinh 12.1 x4c dinh tin s§ cong hudng cta mét mach RLC
ndi ti€p theo cac gia tri duge nhap vao cia dién cam va dién dung. Cac
gia tri cha L va C duge giéi han téi 1 nH va 1 pF, tudng ing, bing cac
tham s& dugc chuyén giao vao get_float (). Dau muc chuong trinh
duge bS sung vio trong chudng trinh dé gidi thidu mét vai théng tin vé
téc gia cla chudng trinh, b nhé truy nhap ngdu nhién, ngay thang tao
ra, s§ hi¢u phién ban hién hanh, tén tép tin, v. v...

B Chuong trinh 12.1

/*************************************************/

/* File: Progl2_1l.c */
/* Title: Series Resonant Fregquency Program */
/* Function: To determine the resonant frequency */
/* of a geries RLC circuit */
/* Author(s): Bill Buchanan */
/* Version: 1.00 */
/* Created: 18-JAN-94 */
/* Last Modified: 18-JAN-94 */
/* Recent Modifications: NONE * /

/**************************************************/

#define PI 3.14159265358979323846
#define MILLI 1le-3

#define MICRO le-6

#define TRUE 1

#define FALSE 0

#include <stdio.h>

#include <math.h>

vold start_up_screen{void);

void get_parameters{float *1, float *c);

float calc_series_res_freg(float 1,fleoat c);

vold print_results(flecat 1,float ¢,float fres);
void get float{char msg(],float min, float max, float *val);
int main {void)

{

float L,C,res_freq;
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start_up_screen{);
get_parameters (&L, &C) ;
res_freg=calc_series_res_freq(L,C);
print_results(L,C,res_freq);
return (0} ;

}

void start_up_screen{void)

{
puts{*”);
puts {("\tProgram to determine the regonant freguency”);
puts{"\tof a series RLC circuit. Note that values”):
puts (*\tfor inductance and capacitance are entered”);
puts(“\tas milliHenries and microFarads respectively”};
puts(""};

}

void get_parameters(float *1, float *c)

{
/* Values of L and C are entered as nH and uF respectively */
/* and then sgcaled using the tokens MILLI and MICRO*/
get_float (“Enter inductance(nd) >>",le-6,1e6,1);/* min 1 rH*/
get_float (“Enter resistance(uf) »»",le-6.1e6.c);/* min 1 pF*/
*1=(*1)*MILLI;
*c=(*g) *MICRO;

}

float calc series_res freg(float 1,fleocat c)

}

float freq;

freq=1/(2*PI)*sqrt{l/(1*c));
return{freq) ;
}
void print_results{float 1,float c,flcocat fres)

{

printf{(#Circuit values are %.2f mH._%.Zf uF\n~*, .
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1/MILLI,c/MICRO) ;
printf (“Resonant frequency is %.2f Hz\n", fres);
}
void get_float{char msg[], float min, fleat max, float *val)
{
char inline[BUFSIZ];

int rtn, ckay;

/* get floating point value in the range min to max */
do

{
printf{“%s*,msqg);
gets(inliﬁé);
rtn=sscanf(inline, "%f~,val);
if ((rtnt=1} |1 (*val<mid) || (*valsmax))
{
okay=FALSE;
printf{*Invalid input <%s=>\n*,inline);
}
else okay=TRUE;
) while (!okay}:

K&t qua chay thit 12.1 gidi thiéu mét thi du lam miu.

& Chay thir 12.1
Program to determine the resonant frequency
of a series RLC circuit. Neote that values
for inductance and capacitance are entered
as millihenries and microfarads respectively

Enter inductance{mH} »>> 1

Enter resistance(ufF} >> 1

Circuit values are 1.00 mH, 1.0 uF

Resonant frequency is 5032.92 Hz
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12.2 DONG DPIEN QUA DIOT

So sanh véi chuong trinh 4.4 d€ hiéu thém vé cd sd ca bai toan nay.

Biéu d6 cfiu trdc mitc thit nh&t cha bai toan nay duge minh hoa trén
hinh 12.2. Chd § réing hinh vé khong chi ra médun con (sub-module) goi
get_float () tt get_parameters(}.

main
(Chinh)

' Vend, Vstep,

c%k Z dicde[]

N o
start up 1 l get d cale dicde E Brint
screen i parameters current FOGULL TS

1

Hinh 12.2: S0 d cfiu triic cud chudng trinh 12.2.

Chuong trinh 12.2 xac dinh déng dién di qua mot diot.

[

Chudng trinh 12.2

/*************************************************/

/* File: progl2_2.c */
/* Title: Diode Current Program Al
/* Function: Program to determine the current */
/* flow in a diode g¢given an applied voltage */
/* Authori(s) Bill BRuchanan */
/* Version: 1.00 */
/* Created: 18-JAN-94 _ */
/* Last Modified: 18-JAN-94 */
/* Recent Modifications: NONE */

/**************************************************/

#include <stdio.h>
#include <math.h:=

#define TEMPERATURE 300 /*Room temperature*/
#define - MICRO 1le-6 */
#define MAXCURRENTVALUES 100 /* M&imm values in I_diode */
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#define TRUE 1
#define FALSE 0

void start_up_screen(void):

void = get_parameters(float *Io,float Vend,-'int *wm);
void get_diode current{floac Io, fleat Ve, int Vn, fleat I[));
void  show_diode_current {(float Vend,int Vn,float I[1);:
void get_float{char msg([], floar min, float max, float *val};

int main(veid)

{

float I_reverse_sat,Vend;

int = Vsteps;

float  I_diode[MAXCURRENTVALUES] ;
start_up_screen!);
get_parameters{&I_reverse_sat, &Vend, &vsteps) ;
get_diode carrent (I_reverse sat,Vend, Vsteos,I dicde);
show_dicde_current (Vend, Vsteps, I_dicde);

returni(0);
}

void start_up_screen{void)

{

puts(*7});

puts (*\tProgram to determine the current flow in a”});
puts (“\tdicde given an applied voltage. The program”);
puts {“\tassumes a temperature of 27 degrees C");
puts(*”);

}
void get_parameters(float *Io, fleocat *Vend, int *Vn)
float temp; /* used to get number of voltage steps */

get_flcat (*Fnter reverse saturation current »»*,0, 1le-6,Io);
‘get_float (*Enter end voltage >, 0,10, Verd) ;
get_float (*Enter number of voltage steps »>",1,

MAXCURRENTVALUES, &temp} ;
" *Yn=temp;
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}

void get_diode current(float 70,float Vernd, int Vn, float I[]}
( )

int - 1i=0;

float v

for (v=0;v<Vend;v+=Vend/Vn, i++)
I[i]l=To*exp(11600*v/TEMPERATURE-1) ;
}
void show_diode_current {float Vend.int vn, float I[])
int i=0; '
ftloat v;
puts { “VOLTAGE CURRENT {ua)” ) ;
for {(v=0;v<Vend;v+=Vend/vn,i++)
printf(“%12.2f %12.2f\n",v,11il1/MICRO);
puts(*");
}
veld get floar (char msgll, float min, float max,float *val)
{

char inline[BUFSIZI;
int rtn, okay;

do

{

printf(“%s”,msg};
- gets{inline);
rtn=sscanf (inline, *%f*,val) ; _
if ({(rt-n! =1) || {*val<min} || (*val>max))
1
okay=FALSE;
printf(“Invalid input <%s>\n*,inline);
}
else okay=TRUE,
} while (!ockay);
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Két qua chay thit 12.2 gidi thidu mot thi du lam mau.

B Chay thir12.2

/* Program to determine the current flow in a
diode given an applied voltage. The program
assumes a temperature of 27 degrees C.
Enter reverse saturation current »» -1
Invalid saturation current please re-enter
Enter reverse saturation current »» le-12
Enter end wvoltage >> =43
Invalid end voltage please re-enter

Enter end voltage >»-0.8

Enter number of voltage steps >»120

Invalid number of steps, max 1s 100

Enter number of voltage steps »>»20
VOLTAGE CURRENT {u&)
0.00 0.00
0.04 0.00
0.08 0.00
0.12 0.00
3.'6 0.00
0.20 0.00
0.24 0.00
0.28 .02
0.32 0.09
0.36 0.41
G.40 1.92
0.44 9.01
0.48 42,29
0.52 198,57
0.56 932 .46
0.60 4378.62
0.64 20561.13
0.68 96550.8%
0.72 453383.15
0.76 2128994 .46
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12.3 MACH BOOLE

So sanh véi muc 5.5 dé hidu thém vé cd sd ctia bai toan nay.

guipur|.

ELLUT A " riny
sk pul.

il valnes

Hinh 12.3: SO d ciu tric cua chuong trinh 12.3.
Chuong trinh 12.3 x4c dinh bang chan 1§ cia mdt mach Boole.

E Chuong trinh 12.3
/**************************************************/
/* File: prong;é.c - */
/* Title: Boolean circuit analysis */
/* Function: Program to determine the truth table */
/* for the function NAND(OR(NOR(A,B),AND(A,C)),C) */

/* Author(s): Bill Buchanan . */
/* Version: 1.00 , */
/* Created: 18-JAN-94 ' */
/* Last Modified: 18-JAN-94 */
/* Recent modificatioﬁs: NONE */

/**************************************************/‘

#include stdio.h>
#define MAXSTATES 8
#define TRUE 1

#define FALSE 0
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int AND{int x,int y);

int NAND{int x,int v};

int OR({int x,int y);

int NOR{inc X,int y);

int NOT{(int x);

vold generate_ocutput{int z[]);
void print_output {int z[]);l
void start_up_screen{void);
int main{void)

{

int output (MAXSTATES},

start_up_screen{); -
generate_output (output) ;
print_output {output) ;
‘return{0); '
}
voild generate_output {int z[])
{
int a,B,C,state=0;
for (A=FALSE;A<=TRUE;A++}
for {(B=FALSE;B«<=TRUE;B++)
for (C=FALSE;C<=TRUE;C++}

z{state]l =NAND(OR (NOR(A,B} ,AND(A,C)).C};

state++;

}
vold print outputfiint z[1};
{

int A,B,C,state=0;
. puts{“Boolean function NOR{ AND(A,B),C)");
puts(* A B C 27 ;

for (A=FALSE;A<=TRUE;A++)
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for (B=FALSE;B<=TRUE;B++)
for (C=FALSE:C<=TRUE;C++)

{
printf (“%4d ¥4d $4d ¥4d\n",A,B,C, z[state]);
state++;
}
puts{“*};
}
int AND({inr x,int ¥)
{

- return{x&y):
}
int NAND(inr x,int vy}
{

return{ ! (x&y) };
}
int OR{int x,1int y)
{

return{ xly };
}
int NOR{int x,int vy)
{
return { !{x1Y) };

/* possible also with bit-masking ie return((-{xly}}&l);*/

) .

int NOT (int x)
{
return(! (x));
} .
void stért_up_screen (void)
{
puts(””) :
puts (“\tProgram to determine truth table for the”};
puts (*\ thoolean function NEND(CR(NCR{A,3), AD (A, O)),0)");
puts(**);
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K&t qua chay thir 12.3 gidi thiéu mét thi du lam méu

H Chay thi 12.3
Program to determine truth table for the
boolean function NAND(OR(NOR{A,B),AND(A,C)),C)

Boolean function NAND(OR{(NOR(A,B),AND(A,.C)),C)

A B C Z
0 0 0 1
; o 1 0
¢ 1 0 1
0 1 1 1
1 G 0 1
1 0 1 0
1 1 0 0
1 1 1 0

12.4 BO BIEN DOI THAP PHAN SANG NH| PHAN

Chuong trinh 12.4 hién thi s& nhi phan tuong ducng cua mot s6
nguyén c6é dfu. So sanh véi muc 1.7 dé hiéu ré thém co sd clia vin dé
nay,

& Chudng trinh 12.4

/***'k******‘k**********************************‘k***/

/* File: progl2_4.c */
/* Title: Signed Decimal To Binary Program =/
/* Function: Program to convert from signed */
/* decimal to 2's complement binary */
/* Author(s}: Bill Buchanan */
/* Version: 1.00 *
/* Created: 18-JAN-94 */
/* Last modified: 18-JAN-94 */
/* Recent modifications: NONE */

/**************************************************‘,‘
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#include <stdio.h>

#include <math.h>

tdefine TRUE 1

#define FALSE 0
void start_up_screen(void};
vold orint_binary(int dec);

void get_int{char msgl],int min, int max,int *val);

int main{(void}
i

int decimal;

start_up_screen);

do
{

get_int("Enter a decimal value »> -32768,32767,&:decimal);
if (decimal!=0) print_binary({decimal);
} while {(decimal!=0);
return{0);
}

voild start_up_screen(void)

{
puts(""};
puts {“\tProgram to determine the binary equivalent of”});
puts {(“\tof a signed decimal value. Note that this program”);
puts (“\twill determine the number of bits used to store an”);
puts (“\tinteger value. To end program enter a decimal value”);
puts {(“\tof zero.”});
puts{“");
}

void print_binary(int dec)

{

unsigned bytes,bits,i;
byvtes=gizeof (inc);

/* Determine number of bytes in an integer */
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bits:B*bytes;
/* Determine the number of bits */

puts (¥ *} ;

printf (“The binary equivalent of %104 is",dec);
for (i=pow(2,bits-1) i1>0;1>>=1)
if (dec & i) prinrf("1"); else printf{”Of};

puts (* *);
y
void get_int(char msg[],inz min, int max, int *val)
{
char inline[BUFSIZ];
int rtn,okay;
do
{ .
prihtf("%s”,msg):
gets(inline);
rtn=sscanf (inline, "%4*,val);
1f ((rtn!=1 || (*val<min) |1 (*valsmax))
{
okay=FALSE;
printf(“Invalid input <%s>\n”,inline);
}
else okay=TRUE;
} while (!okay);
.

K&t qua chay thit 12.4 giéi thiéu mat thi du lam miu

M Chay thit 12.4
Program to determine the binary equivalent of
of a signed decimal value. Note that this program

will determine thelnumber of bits used to store an
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integer value.To end program enter a decimal value
of zero.

Enter decimal value »>> -1

The binary equivalent of -1 is 1111111111111711311
Enter decimal value »> 43

The binary equivalent of 43 is 000000000001001011
Enter decimal value >> 1024

The binary equivalent of 1024 is 0000010000000000
Enter decimal wvalue »> -453

The binary equivalent of -453 is 1111111000111011
Enter decimal value >> 22

The binary equivalent of 22 is 0000000000010110

winter decimal value »>> 10000

The binary equivalent of 10000 is 0010011100010000

12.5 CHUONG TRINH MA MAU DIEN TRG

Théng thudng gia tri cta cac dién trd duge xac dinh bdi mét hé théng
cac vong mau hay con goi 1a ma mau. M& mau cta céc dién tré duge cho
trén bang 12.1.

Bdng 12.1; Mi mau cua dién tré.

S6 Mau Héso6nhin S6s50
Bac nhii 0.01 2
Vang nhi 0.1 1
0 Pen 1 0
1 Nau 10 1
2 Do 100 2
3 Cam 1k 3
4 Vang 10k 4
5 Xanh lue 100 k 5
6. Xanh lam 1M 6
7 Tim 10 M 7
8 Xam
9 Tring
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Hai vdng mau d4u tién chi ra hai con s8” , vong thi ba 13 mét hé s6
nhan cén vong thit tu chi sai s6 (d6 chinh xac). Bang 12.2 dua ra mot
danh sach ma mau clia cac vong sai so.

Bdng 12.2: Vong mau sai s ctia dién trd.

Mau Sai s&
bo 2%
Vang nhii 5%
Bac nha 10 %

Khéng c6 20 %

Hinh 12.4 m6 ta mét dién trd v6i 4 vong mau:

(

Digit 2 Sai 56
Digit 1 Hé & nhan

Hinh 12.4: Ma mau cia dién trd vdi 4 vong mau.
Thi du:
D6 ,d6, nau, bac nhit 220Q), x10%
Lue, lam ,vang, vang nhit 560 kQ, +6 %

E Program 12.5

/************************************************/

/* File: progl2_5.c */
/* Title: Resistor Colour Code Program */
/* Function: Program to determine the colour */

2 Ma vong mau duge trinh bay & ddy chi ding véi cac didn trd 6 bdn vong mau. Hién
nay, do cong nghé phat trién, nhiéu loai dién tré c6 d6 chinh xc cao dugc ché tao véi gia
thanh khdng tang hon, Cac dién trd nay dude ghi gia tri bing ndm véng mau: ba vong
ddu 12 céc con s6 chi gia tri, vong thd tu 1a hé s6 nhén, vong thit nam 13 46 chinh xac
(ND).
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/* bands tor a 4-band resistor */
/* Author(s): Bill Buchanan : >/
/* Version: 1.01 */
/* Created: 20-JAN-94 */
/* Authoris): Bill */
/* Version: 1.01 */
/* Created: 20-JAN-94 */
/* Last Modified: 22-JAN-94 */
/* Recent Modifications: NONE */

/*‘k*'*************‘k********************************/

#include <stdio.h>
#define TRUE 1
#define FALSE O

typedef struct
{
int first_digitc,second_digit,no _zeros;
int teolerance;
} res_colour_band;
e cols {STLVER=-2,30LD, BLACK, BROAN, RED, CRANGE, YELLOW,
. GREEN, BLUE, VIOLET, GREY,WHITE} ;
char
*colour {12]=(*SILVER”, "GOLD*, "BLACK”, "BRGAR", “RED" , “ORANGE",
“YELLOW® , "GREEN" , “BLUE”, “VIOLET"”, “GREY"”, "WHITE") ;

void get_res_codes{res_colour_band *c_bands);
void show_colours (res_colour_band c_bands}
void get_int({char msg(]},int min,int max;int *val);
int main (void)

{

res_colour_band resistor;

get_res_codes {(&resistor}
show_colours{resistor};

return={0};
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void get_res_codes(res_colour_band *c_band)

{

}

get_int (“Enter 1% colour band »>*
BLACK,WHITE, &c_band->first_digit);

get_int (“Enter 2nd celour band >>-,
BLACK,WHITE, &c-band-»>second_digit)
get_int (“Enter nunber of zeros »>*,
SILVER, VIOLET, &c_band->no_zeros)
get_int (“Enter tolerance »>”,0,100,&c band->tolerance);

void show_colours(res_colour_band c_bands)

{

printf (“Resistor colour bands %s %s %s ~,
colours{c_bands.first_digitc+2],
colours{c-bands.second_digit+2],
colours{c_bands.no_zeros+2]);

if (c_band, tolerance>=20) printf (*NONE”) ;
else if (c_bands.tolerance»>=10) printf(*SILVER”");
else 1f (c_bhands.tolerances»=5) printf (*GOLD”"} ;
else printf{*RED\n");

}

void get_int (char msg(],int min, int max,int *val)

{

char inline [BUFSIZ];

int rtn, okay;
do
{

printf ("%s”,msqg);
gets(inline);
rtn=sscanf (inline, *%4",val):
if ((rtn!=1) || (*valanin) | (*val>max) )
{
okay=FALSE;
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printf{(”Invalid input <%s>\n*,inline);
}
else okay=TRUE;
} while {!'okay}:
}

Két qua chay thit 12.5 gi6i thiéu méot thi du lam miu.

M Chay thit 12,5

Enter 1st coloour band »=

s

Enter Z2nd coloour band =»> 35
CEnter number of zeros »» 4
Enter tolerance >> 5

Resistor colour bands YELLOW GREEN YELLOW GOLD

12.6 THUC HANH

Q12.1 M6t tu dién phéng song song, dudc mé ta trén hinh 12.5, bao
gdm hai ban cyc phing song song ngén cach nhau bing chét dién
moi 14 khéng khi. Viét mdt chuong trinh x4c dinh dién dung cta
tu dién trén. Chuong trinh sé nhic dé nhap vao dién tich ban cuc
va chiéu day cta 18p dién méi (hay khoang cach giia hai ban
cuce).

Dién dung ctia mét tu dién vdi ban cyc phang duge ngan cac bsi
~vat lidu cach dién c6 hang s§ dién méi bang €, duge cho bdi cong
thitc sau day:

&8-S

C= d [F]

8 day hang s§ dién méi clia khéng gian ty do €, = 8,854x10-12 -
F.m-1,
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o S {dign tich ban cxfc)

.

« (khodng cich t
gita hai ban cie)

O

Hinhk 12.5: Tu dién ph&ng song song.

Dién tich bén cuc duge tinh bing mm?2 con khoang cach gifia céc
ban cuc tinh bdng mm. Pién dung hién thj s& dugc tinh bang don
vi thich hop nh&t (mF, pF, nF hoiac pF). Ching han, néu dién
dung 16n hon 0,001 F thi don vi duge hién thj ra mF; néu 16n hon
0,000001 thi hién thi ra pF v. v... Bdng 12.3 chi ra ving giéi han
cla cac gia tri duge nhap vao.

Béng 12.3: Céc gia tri cyc tidu va cue dai.

Cuc tidu Cuce dai
d 0,1 pm 1000 nm
0,001 mm?2 10.000 m?2
£, 1 12

K&t qua chay thi 12.6 gidi thidu m6t thi du lam méu.

= Chay thi 12.6

IR R R R R R R R R E R EEEEE R EE R SR EEEE SR SRS R AR R R SR R E AR S & 85 R 0 8
* CAPACITOR Version 1.00

* Author: Bill Buchanan

* pDescription:

Program to determine the capacitance-of a
parallel plate capacitor given the dis’fance

between the plates, the area of the plates
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* and the dielectric constant of the material

* separating the plates '
*****************i—****************************************
Enter plate separation (mm) =>> .1

Enter area of plates (mm2) >»> 71800 .
Enter the dielectric constant of material >» 10
The capacitance is 885.40 pF _

Enter plate separation (mm) »> .07

Enter area of plates {mm2) »>> 10000

Enter the dielectric constant of material =» 10
The capacitance i1s B8.54 nF

Q12.2 Cuyc cla cha tranzito trudng (FET) dude cach ly véi d& béing mot
16p &xyt silic (8i0,). Dién dung cha ti€p gidp clta-ngudn c6 thé
tinh gin ding va théng qua dién dung tu phing song song c6 thé
tinh gin diing nhu sau:

£,&, WL
C=r = [F]
T
g day
W - chiéu rong cla clta (gate)
L - chiéu dai cha cita (gate)
€r - hiing s8 dién mai cha 6xyt silic (8i05)

Tox -tiét dién ngang ctia day din ?

Hay viét mot chuong trinh hién thi dién dung ngudn- cita tng véi
cac gia tri duge nhap vao cia W; L; €, va Tox- Vang gia tri hgp 1é
cua céc gia tri nhap vio duge chi ra trén bang 12.4.

Bdng 12.4¢: Cac gia tri cyc tiéu va cuc dai.

Cuc tiéu Cuc dai
w 0,1 um 100 pm
L 0,1 pm 100 um
£ 2 3
Tox 0,1 pm 100 pm
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Q12.3 Hinh 12.6 md ta mét bd loc tich cye s1 dung bé khuéch dai thuat
toan. Mach nay c¢é hé sd khuéch dai cao & tAn s& thap va hé s8
khuéch dai cao thip & viing tdn s cao. Nhu vay né hoat déng
gidng nhu mot bd loc dai thong thap.

I
" C

Hinh 12.6: B$ lgc tich cye dung mach RC.
Hé s6 khuéch dai cia mach nay cho bdi:

1

HSKD| =———
IHSKDI =5"%e

Hay viét mdt chuong trinh trong dé6 ngudi ding nhap vao mét gia
tri cia: tdn s6, dién tré va dién dung. Chuodng trinh sé xac dinh
hé 58 khuéch dai (tinh theo dB) tudng ing véi cac gia tri duge
nhap vao. Bang 12.5 dua cac vung gia tri hgp 1& d6i véi cac linh
kién.

Bdng 12.5: Cac gia tri cuc tiu va eue dai.

Cuc tidu Cuc dai
f 1 Hz 100 MHz
R 0oQ 10 MQ
C 1 pF 1mF

Q12.4 Dién trd cla mot day din hinh tru 12 mot ham caa dién trd sust
cua vat lidu, tiét dién ngang va chiéu dai cia day dén, va duge
tinh theo cong thitc:
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¥
4 day
p - dién trd suft cna vat lieu ddn  [Q.m];
1 - chiéu dai cha day din [m];
S - tiét dién ngang cua diy din [m2];

Hay viét mot chuong trinh xéc dinh dién trd cGa mét day din lam
bing mét trong bén kim logi: déng, nhém, bac va ming gan. Bang
12.6 hiét ké cac gia tri dién trd suft cia cac kim loai nay. Chudng
trinh s& xac dinh dién trd tuong ng véi mt kim loai duge chon,
chiéu dai va tiét dién ngang cka day dén, va s& hién thj két qua
theo don vi thich hgp nhat (nQ, p&, mQ, Q, kQ, v. v...).

Bdng 12.6: Dién trd suilt cha mét 88 kim loai.

Kim loai Dién trd suat [Q.m]
Déng 17x10-9
Nhém 25,4x10-9
Bac : 16x10-9
M#ng gan 1400x10-9

Két qua chay thi 12.7 chi ra mgt thi dy lam mAu. Trong trudng hop
nay da sit dung mot day ddn nhém v4i ban kinh 1 mm va chiéu dai bing
1000 m. Bién trd tinh duge bing 8,09 Q. '

& Chay thir 127

Type of conductor >:»

{copper

fa)luminium

(s)ilver

{m} anganese

Option »> a

Enter radius and length of conductor »> le-3 1000
Resistance of conductor is 8.09e+00 ohm
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Q12.5 Hay vi€t mdt chuong trinh xac dinh bang gia tri chin 1y cla céac
phuong trinh sau: '

Z=A+B+BC

Z=(4+B).(B+0O)

Z=A+B+C+BC+4
Z=A+B+D+(C.D)+ 4

Z=A+B+C+(B.C.D)+ 4

Q12.6 Mat mach loc Butterworth tao ra mét dap tuy&n dai théng bing
phing. D6 réng cua dap tuyén duge cho béi:

Vbdf - 1
Ve 1+ (f 1 f)*

& day n la bac clia bd loc va f; 12 tAn s8 cat (hosc -3 dB). Hiy viét méot
chudng trinh hién thi dap {tng d6i véin = 1; 2; 4; 8; 16 va 32. Mot két
qua chay th mAu véi tn s cit bang 1 kild hec (kHz) duge gidi thidu
trong chay thit 12.8, Chudng trinh chay thit da hién thj 20 budc tin s8
(khéng ké 0 Hz) trong pham vi tit 0 Hz téi gia tri bing hai l4n tin s6
cat. Chd ¥ rng 6 tdn s6 cdt hé s6 khuéch dai bang 0,707 d6i véi t4t ca
cac bac b loc. '

& Chay thir12.8

Enter cut-off fregquency >>1e3

Freguency n=1 n==2 n=4 n==8 n=16 n=32

0.000 1.000 1.000 1.000 1.000 1.000 1.000
100.000 0.995 1,000 1.000 1.000 1.000 1.000
200.000 0.981 0.99% 1.000 1.000 1.000 1.000
300.000 3.958 0.9%6 1.000 1.000 1.000 1.000¢
400.000 0.928 0.987 1.000 1.000 1.00C0 1.000
500.000 0.8%4 0.870 0.998 1.000 1.000 1.000
GO0.000 0.857 0.941 0.992 1.000 1.000 1.000
700.000 0.819 0.898 0.972 0.998 1.000 1.000
800.000 0.781 0.842 0.925 0.986 1.000 1.000
900.000 ©0.743 0.777 0.836 0.919 0.983 0.999%
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1000.000  0.707 0.707 0.707 O
1100.000 0.673 0.637 0.564 0
1200.000  0.640 0.570 0.434 O
1300.000  0.610 0.509 0.330 0
1400.000 0.581 0.454 0.252 0
1500.000  0.555 0.406 0.194 O
1600.000  0.530 0.364 0.151 O
1700.000  0.507 0.327 0.119 0O
1800.000  0.486 0.295 0.095 O
1900.000  0.466 0.267 0.077 O
2000.300  0.447 0.243 0 0

.062

.707
.423
.227
122
.068
.039
.023
.014
.009
.006
.004

.707
.213
.054
.015
.005
.002
.001
.000
.000
.000
.000

o o o O o O O o O O O

o o O O O O o O O O o

L7707
. 047
.003
.000
.000
.000
.000
.000
.000
.000
.000

407

Q 12.7 Mét bé loc Butterworth hinh © duge mé ta trén hinh 12.7.

L2 L4 L6

T T T

2l

Hinh 12.7: B lgc théng thip Butterworth hinh 7.

Nhiing linh kién c6 thé dude tinh toan biing cach sit dung céc gia
tri chudn héa duge cho trong bang 12.7 va sép x&p ching theo
trinh tu (scale) d6i v6i dién trd tai cAn c6 va tdn sd cit.

Bdng 12.7: Cac gia tri linh kién dd dugc chuin hoA.

n Ci1 L2 C3 L4 C5
21,4142 1,4142

3 1,0 2,0 1,0

4 00,7654 1,8478 1,8478 0,7654

5 0,6180 1,6180 2.0 1,6180 0,6180

Céc gia tri 44 ditge chudn héa nay sau dé duge x&p theo trinh ty dé
tao ra gia tri hién tai bing cach sl dung céng thitc:
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( ‘- L L) == ..g
n (Jl -e. n l_! ) = —-—F?—)

6 day n 1a bac cha bd loc, Ry, 14 dién trd tai va £ 1a tdn s8 cdt. Ching han,
dd1 v6i mét b loc bac hai cac gia tri linh kién sé la:

14142
Y "2z f.R,
[ _LA2R,
2" 2x.f

Mét thi du lam mAu tién hanh trén mot bo loc bac nam véi tdn so
diém c4t 1a 1 MHz dugc minh hog trong chay thi 12.9.

& Chay thir 12.9

Butterworth Low Pass Filter Program

bR R A R R R R R R R S I I S g

Enter cut-cff frequency »> le6
Enter order of filter (2-5) > 5
Enter load impedance {ohms) > 75

cl=1.31le-g F
L2= 19.30e-6 H
C3= 4.24e-9 F
L4= 19.30e-£ H
CS=1.31e-9 F

Hay sita d6i chuong trinh sao cho ¢6 thé hién thi cac gia tri linh kién
v6i don vi do thich hgp nhit. Mot két qua lam vi du da qua stta déi duge
g16i thidu trong chay thu 12.10.

= Chay tha 12.10

Butterworth Low Pasg Filter Program
************i*********i*************
Enter cut-coff frequency > leg

Enter order of filter {(2-5) => §
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Enter load impedance {(ohms} »> 75
Cl= 1.31 nF
L2= 15.30 uH
C3= 4.24 nF
Ld= 19.30 uH
C5= 1.31 nF

Q12.8 B loc Butterworth dai théng thap trén hinh 12.7 ¢6 thé duge sta
d61 dé trd thanh mdt b loc tdn s8 cao bing cach thay thé cac tu
dién bing nhitng cudn cAm va céc cudn cam bing nhiing tu dién,
va sit dung cac gia tri linh kién sau:

. 1,4142
Cphién tat) =E§E}iz

o 1,4142.R;
Ly(hién tai) = —27;1.—

M6t thi dy lam méu duge minh hoa trong chay thi 12.11.

= Chay thi 12.11
Putterworth High Pass Filter Program

IR R R R R R R R R R E R E R R EEEEE RS R R SRR AN
Enter cut-off freqguency »> 6eb
Enter order of filter (2-5) == 3
Enter load impedance {ohms} =>> 50
Cl= 5.10 nF

L2= .69 uH

C3= 5.10 nF

Q12.9 Hinh 12.8 chi ra mdt mach tranzito ludng cuc thién ap don gian
bing chi mét dién trd cyc goc.

Pang chd ¥ 13, dé tao ra tin hiéu 161 ra cyc dai, dién ap cye gop
dugc thién ap (dinh thién) & gia tri bing mot niza dién ap ngudn
nudi, trong trudng hop nay 1a Voo Nhu vay khi mot ddng cue
g6p (1) da duge chi dinh thi dién trd cuc gop Rg ¢6 thé duge xac
dinh (xem phuong trinh 1). Sau d6, ddng cuc géc duge tinh bing
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cach dem chia dong cyc gop cho hé s khuéch dai hpp (xem
phuang trinh 2). Néu tranzito md (ON) thi tiép giap géc-phat sé
c6 mft dién Ap sut trén dist silic & trang thai dAn (Vyg(ON)).

Hinh 12.8: M§t mach tranzito ludng cuc thién aAp don gian
chi bing mét dién trd cuc goc.

Khi st dung gia tri gin ding cta dién ap nay (- 0,65 V) thi dién trd
_cye goe c6 thé duge xac dinh {phudng trinh 3). Cac phudng trinh mach
c6 thé sit dung:

V

RC___L'Q. Q] (@
I¢
I

Ig=—% Al @
heg
Voo —Var (ON

Ry =—¢ ;E( ) a1 @

Hay viét mot chudng trinh xac dinh Ry tucng dng véi cac gia tri da
dugc nap vao cia I va V. Gia sl ring d6 Vyg(ON) bang 0,65 V va hyg
bang 100. Cac gia trj cia Vo duge nap sé bi gidi han gi@ta 5 va 30 V, con
d6i v6i I thi 0,1 vi 10 mA. Két qua chay thit 12.12 gi6i thiéu mat thi
du lam mau.

& Chay thi 12.12

Enter Vecc {(5-=I&8V}>> 15

Enter Ic {(mA) x> 1

Collector resistance is 15000 ohms
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Base resistance is 1435000 ohms

Q12.10 Mt bd khuéch dai cyc phat chung ty thién ap duge cho trén
" hinh 12.9. Hay viét mot chuong trinh xac dinh t4t ca cac gia tri
dién trd khi ngudi diing nhap vao gia tri cta dong cyc gop, dién
4p cuc gép va dién ap ngudn nudi. Ngudi ding duge nhic nhd
tat ca cac gia tri O ngodi pham vi cho phép. Mot két qua chay
thit dude gidi thiéu trong chay thi 12.13. Cac céng thic tinh

gan ding gia tri:

VeV,
c= CC] C [Q]
C
Vee
YE=T0 (Vi
VE
Rp = E (9]
1(_'
Iy =——
B Mg [A]

VB = V.BE + VE [V]

Vec —V -
R, = ; Q1
1 .
Vs
R, =
27—, [Q]
o day
Voo - Dién ap nguén nudi  [V]
Ve - Bién ép cye gop vl
I - Dbéngcyc gép [A]
Vg - Dién ap cye phat (V]

Vg - Dién ap cuc gbe V]
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Hay sl dung cac gia tri gdn ding: hé s6 khuéch dai 1a hpg = 100
va VCC (ON) = 0,65 V.

GND

Hinh 12.9: Tang khué&ch dai cuc phat chung.

H Chay thit 12.13

Enter Vcc (V}:15

Enter Collector Current {(maj: 1

Enter Collector Voltage (V)Y . 7.5

Rl= 128000 ohm R2=24444 chm R3= 1500 ohm R4=7500 ohm

Q12.11 Hay sita déi chuong trinh trong Q 12.10 d€ cac dién trd duge
hién thi véi don vj duge lya chon thich hgp nhit. Két qua chay
thit 12.14 gidi thidu mét thi du lam mAu.

& Chay thir 12.14

Enter Vcc (V) : 15

Enter Ccllector Current {(rnd)

Enter Collector Voltage (V) : 7.5

R1= 128.0 Kohm R2=24.4 Kohm R3= 1.5 Kohm R4=7.5 Kohm

Q12.12 Hay sita ddi chuong trinh trong Q12.11 dé c6 thé xac dinh cac
gia tri duge ua dung nhat. Mét danh sach cac gia tri duge ua
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dung trong thuc t&€ dudge cho trong bang 11.8. Két qua chay thu

12.15 gidi thidu mot thi du lam mau.

Béng 12.8: Céc gié trj dién trd thudng duge ding.

10
11
12
13
15

16
18
20
22
24

27
30
33
36
39

43
47
51
56
62

68
76
82
91
100

&= Chay thi 12.15
Enter Vcc (V)

Enter Cellector Voltage

:15
Enter Collector Current

: 7.5

Rl1= 130.0 Kohm R2=24.0 Kohm R3=1.5 Kchm R4=7.5 Kohm

Q12.13 Hay stta d6i chuong trinh trong Q12.12 dé ngudi diung c6 thé
déng thdi nhap vao hé s6 khué&ch dai dong xoay chiéu he, AC va
tré khang 181 vao d81 vél dong xoay chidu. Mot so dé tuong
duong thong s6 h d61 v6i mét mach thién ap mot dién trd cue
goc duge cho trén hinh 12.10.

Cue gbc (BASE) iy

Cue phat
{EMITTER}

Cie gop (COLLECTOR)

Hinh 12.10: Mach tuong duong théng s6 h cho mach thién ap

diing mét dién tré cyc goc.
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