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MokemAud 
t possible to extcute seqment o 

proqramn vepeateol by mlroducing a comtev oma 

atkr testng it wwa the if Statement. While the 
wethod k quie sabsfnctory for a practical pupo64 

we eed to mitalize omd moemut a cownter o me 

doopmg 

test Ls valme at m appropriat place mthe proqram 

Jor Completioy of te loop. For example, Suppose we 

womt to calulat the um of Squanes of al mtegew 

between I omd 1o. we cm writ a proqram 6mg the f 
Statment s jotlaws. 

Sum O 
n 

\oop 
Sum Sum tn*n 

goto print 
else 

P 

h n+1 
goto LoopP |end of oop 

print 4 

T program dos the folauimg twings 
Litiallzes te vaiable n . 

2. Compules the squae of n md adds it to Sumn 

Tes 3 the vaue of n to See whether it i equal to 1o or n.ct. 

If equal to l0,then the proqram prins the vesul 

If n lss tham 10, then it x mcremanted by one and 

the conrot qoes back to COmpulu the Bum agan 

The prgram 
evaluates the Stalement 

Sum Sum t h# n, 

1o tiwes That ö. the loopP executed io tima 

In Looptng, Bequence of Statemens one exeuted 

wwttw 6ome Condttiow Jor termimatisn oF he loop 



ave satisfied. A proqram Loop thevefove cosns of tuoo seqman. 
one knoun as the bod of te loop amd the ather knoun as 
th Contral Stotimemt. T contvol Statememt tes certam 

Condi tios md then dhrecto the repeated execubion of the 
Statemmb Contmed m the body of the oop. 

Dependma on the posiiion dff the conbol statement m the laopa 
Cantrol tructure ma be clasTfted elther as entby-conraud 
ooP or s the extt - coitrotled loop. 

Tn the entmy-conbrotled loop, the Control condibios e 

tested before the Start of the loop.execution.If the Condiha% 

re not Salisfted,then the bodm of the loop utl ndt be exeind. 
n the case of am exlt - conbrolled Loop, the test performed at 

the end of the body of the Loop amd therefore the body 

executed mcondittonally for the ftrst m 

Entry Entry 

Flse Test 
condiho 

Bodyo 
the loop 

rue 

Body of 
the Loop_ 

Tsst 
condihioM

Entry canbrot 
Exit cowtrot 

A Locpa process w qeraa would mcmde the fotloww.q 

Jour sreps. 

. Setbma omd Iitaization of a cownter. 

2. Execubon of the Statemenls the loop. 

3. Test for a Spacified 
conditio jor execution of the loop. 

4 mcrememq the comter. 

The test may be either t dktenmm whether the 

loop has been epeated the Specified umber of tes OT to 

determine whether o pariular Condi tsh has been met. 



The 
Loop operaions. "Thy are 

.The wile sbatement a. The do statemenis. 3. he for Shutemnt 

The C Lomgnaqe provices for three loop comYuCB for pefun 

The w stntemet 
The Simplest of au the Loopiq structures m C 

the wik stutement . The bastc format of the while Bn 
wwile Ctost camdiliom) 

body of the loop 

heuwle i om evbru- contrdtled Loop stabemnt. The test 
COndano evauouted (amd tf the condibion 1s true, tnen tne boc of the loop s executed. After execution of the body the test condition ts once aqain evaluated andEF tE Ú brue, the body s eceauted 
execition of the body contnmes untl the test condi tion finay becomes false and the conbol ts transferred out of the Loop 

cnce aaan . This process of repeated 

On exit , the Proqam continues wth the statement Tmmediatey after the body of the LooP The body of the Loop mau hawe one or moe statemens . The braces are neaded ony tf Ehe body ontos buo or more Statemenk 
For eg * 

Sum 3 

wile Cnc lo)D 

Sum Sum + nA n; 

printf C'sum = 7»d\u", Sum) 

The body of the Loop execured to times for na1, 2, 
2ach time addTnq the 5quare o The valuue of n, which s moemenea 

mside the loop . h s condaon may aso be written as n L11; 
the result would be the Soe. 

. lo 

The Do Stabement 

Te wle loop cosbruct that we hawe deussed ,a 

test of conditom before te looP executed. Thevefore, the boy of 

te loop, may ot be ereutec a fhe condiHon ot 

sasRe at0 the 'Very jrst aewpt. On SOme occossions miaht 
be wcessay execute the bod Fthe koop before the test 
Perfprwed. buch shnatons cm be hamdlled uith the help of the 

do otummt 
do 

body of the loop 

wwwle C best- Condibion) , 



Ow reacwinq the do sttement, the proram proceeds to evauah 

the body of the Loop ftrst. At te ena a oop, The best-condttion 
th wile staement evauated. 1f tm Conditiom true 
the proqram contmAes evawae bod of th loop ane agan 
Tws process continues cas Long on the conditon true: when the 
Conditon become false, the oop be terwinated omd the 
Conbrol qoes to the Stabement that appeas mmudiateu aflr 
the wile Statemwnt .SMee the test. Condition k evaluated at 

the bottom of the loop, the do... wile costruc provides cm 
extt-conbrolled leop and therefore the body of the loop always 
execubed at lkost once 

o 

pntfC" Input 'a number \h") 
umber gebhumC)3 

while (umber >o) 

wes Seqwwmt f a proaram reads a uAmber jvom Ehe 
y board mtil a ze ro or a gative mumber i kyed 

The test conditions may hawe, compound relatios as weld. For 

ws tomce, the 3tatement 

wwwle Camber > O B8 wumber 2100); tms 
example would cawse the loop to be executed as long as the wumber 

leeyed m hes between O md o0. 

Te For Stabement 
The for loop omother enby-controlled loop that 

provdes a more cacise oop Comtro Bructue. The genra 

Form of the for Loop. 

For C wttali zotan test -Condi tion , mcrewwmt) 

body of the loop 

The execution of the for Gtakement s % follouws 

Italization othe Cantvat vaniable t dane ftrst, usmq 

awlaumemt statement ach os i:l omd count co. he 

vaniable i amd comt oe moun % looP - contvo vaslable. 

The value of the control vauiable tested wsmg the 

test Condlbion. The est -Condition i a relational expressiay 

Such aiL10.that deermines ushen the lLoop wil exit.



the condition i true, the bedy of the Loop % execubed; othevwke 

the Loop terminated amd the execuhion continues with the 

Statement that mmediately folaws the loop. 
3. when tu body of the Loop executed, the condo a tamferrecd back to 

e jor 6toemant aften evouaing the last Statemamt m the loop. Nous, 
the cantral Voable i mcremented sng am amiqument staæment sSuh 4L LtI omdthe mw value of te condon softed ContYo vawabl 

agam tested to See whetther it satisf the lop conditi 5 the 
Condition Satisfied, the body of the loop g agam exeutec. T proess Continues tu the Value c the combrot vartabe faiis to sa5y The test condetion. CenstdeT the fotlouinq 6eqment of a prog" o (x =o ,x 2=9 ,xzxt) prntf (y-d",x) 
printf n"); 
his LooP executed to times amd prmb the digik o9m ame me. 

The three Sections emdosed wtin paenbheses wmt be Geperated by Secsans . Nate that there no sewicaon ovt the end of the meemen 

Sectton,x 2x*1 
hejor Stabement alows fr neaative meremens. Far example, Dhe Loop 

dcussed above cambe written asfolous 
Jor (x =, x >:0;x = X-) 
Printf C/d,x);| 

PrNtF (in"); 
w oP aso exeuted lo ttmes, but the output uwould be from 9 o 
TeadOf oto9.Smce the condtional tests auoays performed at ta| egunn9 of the loop, the body of the Loop may not be executed at at, t the Conditian fais at the Stmt. For exampe, 

eself 
One of the mportomt po about the 

cmenting, ase 
all 

placed 
the three 

JorCx 9x29; x=x-1) 
printF CYd ",x) 

T VeY be executed becae the ot condi ion fails at the verj begining 

mtttalzaiton, testmq, amd merementing, ane placed m actiom, namely 
the jor Snement self, tws makimg them vsible to the progame? 
ers. m one pace 

Example The proqmtm jor loep to print the "Powers of "table for the 

Power O to 20, both positive amd negative

he prog ram evaluates tne value 

P:2 
Successivey by mulbply unq by itslf n times. 

2 Yp 
mt and Note that we hawe deedared p as a Lona mt and qa 

double 



Addirional features of for Loop 
The for Loop m c has several capabilities that are not found m other Leop cunstrucbs. Fr example, more uhan o ne vantabie co 

be mitiali zecd at a time m the for Stulement. Th« G tatemenb 

P: 
Sor (n o, nLIT;++n) can be Cceuwritten as 

For CP-l,n =0; nLI1;t+nM) 
Notice, that the mi ialization SectioM hos two pasts p=I anl n- 
Seperated by a comma 
Like the mikalization section, the mcremMent øection may ao have 

more thom Ohe (ant. Fov example, the looop 
Jor (n , m:50 nLm; n = ht1,m= m-) 
P m/n 
printf C4.d d Zd ,n,m,p) 

perfecty valid 
e third feature that the tst -Conditin may have amy ecomp. 

Owd velatton omd the testng need hot be med ny to the oop 
Ccontrol vaiable. ConsTcler the exanple below 

Sum 0, 

Sum Sum +i, 
printf (tdhd \n, Sum) 

he Loop oes a compound test condi tion uith the cont niah 

omd external vonLable Gum. The loop executed as loMg as both tha 

Condibias iL20 md um L1oo are true The gum s evaluabed 

side the loop 

Staremeut of nittalization amd meememt Sectioms. For example 

a stabement of the type For Cx Cm+n)/2, x 7o ,X =x/2) s 

perfecty vaid 
Another wque spect of for loop 4 that one or more Sec tian 

Ir dso permnsible 
to se expresswns w the asiqnment 

Can be omitted 
:::: 

For Cm 10o 
tprintf (dn m)5 

Both tne mitiaization m wcrement Sectios Me omitteod 

mmt5, 

m the for statement. 



The mtiaWatom has been dove before the for statement 
Coutrol vaniable mcremented wstde the leop Tn Buch case% the Sectians one left blamk. Howeve , the øemicolas sepenatm9 the ectiom mmt remam. IFthe test -condi thon ó not present, the 
.Statement sebs' up omm mftnit loop.Such loops Cam loe brohen 
mg break or qoto subemets the looP 

md the 

Nesbmg of for Loops 
Neshinq of loops, that u, one for Stakement uwitm mothe for 9batemenb, allouwed m C. For exampla, two looPS Cam be wsted as folows 

75orCi- 1;i<10,++i)- 

For Cj-1j!-5, *tJ)LOwber 
Loop oop 

The wsbmq may contuue wpto 15 evels m ANSI C ; mams 
CompikrS alouw more. The Loops 6hould be propery mdented so 
os to enable the veader to easiy determine which btatemens 
are Contamed ithm each for 5batement. 

dmpma Out of a Loop: 

when tme breaa 6 tobment mcomtrecd nside a loop. 
the loop s imumdtately exited Omo the program coninues with the 

stoteme mmedatey fououmg the loop. when the loops me astedl 

the breae would ony exit from tne loop cantoiwinq Lt.That 6, 

the break wi exut on o Siale loop. 
Smce goto shemewt Com tomsfer the conbroi tamy 

place m a proqram, 6 eu to praide brmchinq within a loop 
Avother Tmportmt wse of 2o Ls to extt from deepy nsted loogs 

when m ervor ocuTs. A Simple break tatnont would Mot 

work here. 

Break sharememb ma C proqmm 

wnile C-) 
do 

1f CCendltiom) ; 
F Ccondtion) 

break 
break Exit 

jrom Exit 
From hte -) 
Loop 

Cb) 



jor(-) For (- 

tfCero) 
C break 

for 

f Cconditam) 
Et break, 

from 
mner 
Loop d) 

Gioto stotmemt 

wwleC- For( 

fCerror) 
aoto sop Exi 
FCconditon) 
9otd abcC 

| from 

Loop fCervor) 
gotoerror 

Jump 
wtthin 

abc 
LooP Exit 

from 
two 
Loops 

Stop< Grr or 

Ca) 

Skippmg a pat ofa Loop 
lee the breale Stahemnt, c8upporks omother similar 

Stabement called the cawtiae Staewnt. However, wlilke the break 

wwwch causes the loop to be dterminated, the cantinue, 4% the name 
impdes, causes the loop to be contfued ut the ext thratiom aft 

skippha omy sabemens m betweew . The contiue @tatement tolk he 

Compiler,"SKIP THE FOLLOWING STATEMENTS AND CONTINUE WITH THE 

NEXT LTERATION". lhe format of the contue statement simply 

Comtinue 
he use the cantimue sabement m oops. In while amd do loops, 

Conue causes the couvo ° aUPEcu to the test -condition omd 

then to contiue the tterahiom process. In the case of forloop, 
the crewment Bection o the loop executed before the bst 

Condition 6evaluated. 



do wle Ctest condttom) 

Contiues 
continue, 

I while Ctest -condi tion) 

Ca) (b 

or (tnitialization , test condition morement) 

Continue 



Chapten-7 
ARRAYS 

" An QYy I8a gvoup related data itens that Shane anmy 
a Commen name 

ore: Sefine an arry name Salay to represent 
Fore

a set of Salmies of a roup employees. 
umber 

A patti culan valua s indicahd y wib9 a numen Callad inde number or Subsaipt in backakr o 

Called 

Subsaipt in brackets aqben the aray name 

FoT exampka Salauy Lo 
repre senis the Salay the loth employee. wlule in Complebte set q Valuas s ueuad to as an y an oiAay The individuas Valu ane callad elemonb ane Callad elemonts.
One Dimen Sional Arrays 
A Aist ims Can be qwen One Vagiable hame U8ing Only One Subswipt and Such a Vayiable is callad a 

Single- Subscupted Vaaiable or ene- di men siona anay Forea A o Calulal the cwouag y 
h Values 4. Tha Subscipad Vauia ble i, Aulexs lo Ihe 
ith element 

Jn C, a Singl - Suhsuipted Vau ahle X; Can he 

epre sSed as D1, «2J, « .. «h)j 
The Subswpt Can begeus uoitb numbea 0. 
Co allowed 



FOT e Repveseni a Set q ziva numbes) Say (35,40, 20, 57 Jo 

nay declau by an hay Vauiable numbeA hen we 

the Vauiable name as follous 
int numbu [s) and lka Compulü rasexves 

ive Stovage location as Shocon belouw 
numhu LoJ 

numbu D] 
numbe 21 

umha 31 
humhu L4J 

Th Values 4o he array elements can be akighed 

ds follows 

The 

namben [o) 35, 
numhen Cj = 40, 
humbe 2j: 20 
humba C3J = 57 
numbea L4J : 9 

Anolhin e 
a numbea loj+ l0; 
hu mber C47 numben LoJ+ numbe l2; 
humba L23 = XL5 + y io); 
Value C6J = numbu Lij *3 

Declonaton of Arrays 

The genelalorm aiy declaation s 

type Vauiable -ame Csiza3; 

The pe Spesiles the pe eleman+ that wil be 

Containad in Ihke aikay, Such as ml,floa or chas 
and h Size indicalis tne mai mum numbe 9 elemants tha Can be stoRLol 1nsiea he OUay. Fon Floa heighe Cso) 

he Ory 

declares the heigh o be an anoy Cortaining 
50 ea eleants 



The Size in a chanalu Sin represents he maimum 
numhes Chaiacteu hat he Sthinq can hold 
oreg ChaT name [to] - declans he name as a 

Chawnactey Aa4 aray lstring) kat Can hol a maim 

Chana ctens 

Initiali 2qtion y Arnau 
The genal om Auay: 

Stabie Pe ankou-rame LS12ej = S Jèt q Valus 
Tha Valus in the list ane Sepauatid by Comma4 Fore 

by Commas. 
For e Staic int numbu C3) o,0,03 will declau lha Vaiable numba as an auO numbeA as an aikL Size 3 and uwill asgn Zeo to eaoh elumant. 

Zeo to each eloment. 
JF IRa umbea 4 Valus in the it k les an the nuumbes q elements, than only thar manyeLg many elg o ny thar Loll be nitialized. The emaininq element wd emninq elementS wilL be set zero automatb cally 

Fer e: Static loat btal [s] = {D,0,I57s, -1o coil initali2e. tha stthu elemants o.0,l5:75,-o-o and lha Aemaining twe elemants to zeo 

Tniializaton xays tn C Sutes too daauo backa : 

Th is no Converin uoay o iniHalize only Sehalrd elemat 

.The no Shosbaut matoder initiaziung a lau numbea CUnau4s elemeniA ika the one. availa ble tn FoRdnn 



Too dimensiona Auus 

Tha qeniral fomm s 

pe anoy-name Lrow-Siz4J Lolumnsize] 

ha Valua y sals q tuL itims hy iou Saluqul- 
bcm 2 

Fer 

i lEm 3 
Salugiul 
Salsqinl 2 

3lo 27S 365 
2 190 325 Salesqu 3 

Salenaial 4 405 23S 240 
bo 

306 380 
Two di menkional askays ane Stõud Stõuel ib memary as uoon 

Column1 Column 2 

a1e 
beloo Columno 

Kowo 
3lo 

Roo 275 365 
2l0 

90 
325 Roo 

405 J 235 
240 Kow 3 3Lo 

2.66 3C2 
380 

300 

Initali2inq Two-dimenrional Aray 
V Fon eg: Statc int table [J[2] = o,00,,1,!33 

iiali2es he elemants ythe irst 70uo zas ang Ihe Second Aow to one. The intiali zaton is done noo by ron. 

The a bova satemant Can be eauivalantly Static st kable [2Jl3] {P,0,07,{1,1,3(J by Sumoundi ng the elemants each kous by bvas. tbas. 



valuus ate msing in an itializea, hay 1e 

automatically Seli to Z 

ane 

Fo e Static int table [2JC2J = 

23 oill initalize Ih tins loo elemar'+e q lh� st eleman+s q lh fsE Tow o one, he irst elemen+ lhe Second Tow o and al the oka elemanbs Zeo 
Mutidamensio Amays 

The 9enualom g a muli oli menston9l aiiay ld 

pe ama nama CsJC S3 2s,J. .. LSm]; ohere Sj is the Sze q lha i dimenion 
Some exampl2 a 

int Suvey L3JLsJ L2] 
float babla [5) LuJ[s)LZ]: 

Sujvey is a thkea dimen ional auay declaLsd Suave 
Contao l8e istuge Gpe elements Smilauly table 
Sa o daimeniuonal ana, Coñtaning 3eso elama 

teatainy-ponu-pe 



Chapla9 
USER OEFINED FoNCTIONS 

Need o% Usu- Doktned uncuons 

Nambu y advanas 

T aulitats top-down moduln programmng 
Th this programming stale, the high leve ogic 
he ovelall proble m Solved 1Lo ile r lowa 
levekundtion ane adatased Latu. 
The langlh Soua progi am can be acluaced hu 
UshAgZundions at appteptiar plac pRacas 
As mentonad earLi iE i easy ls localz and Isolae a auly undtione or ulh In Ferunlh� invesHg AA unction may be sed by many olku prcgan PrOgR am Tuis maas at a C PLogLa mmu can buuld o 

many olhu Tis 
can buul on wtuat olkius haua aluaady done , mslaad Y Stauting ovo, om scatch. 

Maio DLoqnam 

nctooFantic FunctiooFuoctton 2 3 
Top don modulan procsamming sinq 

uncons 



A Muti-Funcbion Poosomn 

A anction s a seL-contaanad block Code that 

Penorms a poticulan task. 

Ona a uncton has been dusigned and packad, lH 
Can betaatrd as a black- bo that takas Some Some 
laba rom tha main pregnam and Aatun u 
Valu 

Eveuy Plogiam can be olesiqnsd smg a Collution 
these blaak bones 
Consécln a Set 8tabment 

Paint ne ) 

inti 
dor(i=li c 240, i++) 

Print ") 
PorintCo ) 

The above set statemants detines a untio 
callnd ptintline wtich Couid piuda lina s 39- 

ehauacla longtk. 

Thu unctis 

Tollous 

Can be useal ID a plogAam as 

maum C) 

1 ptinn ) 

Dint "Ttus i lusth alis lkz ne 9 
Plnt in wnctlonn\)

2 



o7(i1 tk40, i t+) 

Pri nt - ); 
Printf »'); 

Out put 
is PrOqam ill pnt Ihi 7ollowing our put This 

This illus Gala h use 
unction 

Any unction Can Call any olhiu Zunduon 

A Calla unaton Can also call anolhi Tuncluon 

* A sunctuoo Can be callad mere fhan once 

The unctions can be plaud in any ord 
A Callue unction eab be placed eittau bejora 
dlalka calling unctiob 

main ( 

A. 
huneliön ()F- 

uncHon () -

3 

anctob 2()- 

Functo n 3 () 

uncto3 () 



TheTosm C Functuons 

Uunclons hawe lhi Jotm 

neton- name (augument 
ist ) 

angumend declaiaion 

elaclaatious , local Vaiahle 

ecuta ble Ataliment I; 

exeutahle Staliment 4 

Yetn erpresSuoD), 

AL pau1s au not ehehial. Some may ba abPent. 

kor eg augumend Jit aud ils amoualtd cugtumen 

dealuation panfss auu optional. 
o 

Function Name 

A unction follow Ihi Same Aules y JormaTion must 

as olhen Vaiabla. hames in C 

Ardgument iot;

The angument uf Contalns Valid vauia ble names 

Sepauaüid by lomma. 
*ist must be Suuouncdsd by Pauantheno . 

* No Samitolon ollows lhi closimg paunlhosA. 

The aquman Vautablu Necva values om Ihz 

Ccling ction, us providé nq a maaso 

data Communi cutuso lom Ih Calluyunetion 
TR Calldunduon 



Some exam plus unctiouu wlh aguman a 

uadiahe(a,b,c) 
powea(x, D) 
mul (a, b6 

Squau (g) 
Copy Cnamel,name2) 

All auomend Vauiablu mut be oluclaund Jor haui Gypes 

ala Ih unction headur aud befote Ihe cpaning brau alia Ih paninq bau 

Ihiunction booly 

Powe (k.n 

in n' 

Re tunn Valuua and thi Typs 
The retuun STali mant Cau take ona q lfolloupinq 

U 

Setn 
o 

YeTun Cenpresion), 
*The st, he plaio euan oloes hot velin any 

Voulne 
T acs as lh clomy brata h� unciog unco J 

w han o elian 1S encontue the Conbol 

immedliately pamed bceak to lka calling undiob 



Fo eg lernor) 
Apluan 

The Second om retun uwilk an ezpremwp 

Yeluuw the Valu hi exprmion 
Fol e 

mul (,y) 
int 

int P 

Yalun CPD 

3 
Yetus hi valu y P letuieh u lt produt 9 he Ihe 

Valuo L md 

The last two Stalima od ean be Combinacd inlo one slalivn
vabuan (*y) 

A unctioo may howa more lham dne Rutrun gtalima 
For 4 (x t2o 

relun lo), 
else 
refuw ) 

Caling A funcloo 

*A funatioo can he cailad by smpy wiuy Ihe 

uwation home n a stalimand . 

b 



For 
main ) 

int p 

P mul (lo,5 ), 

Puint"dlnP); 
3 

ohan lk Comptlu entountus a zundion coal, lhz Contol 

s anseund to Ika unuos mulln,9) 

Tu unckion s exeuled un by Line as dusuibec 

Cnd a valu u relund wtun a retiun sTalemanE 
Tus 

6 encounlund. Tus valu u amignndDP 

Eaeh q k Jollowing stalimand S valid b 

Print( dlo", muslPq)), 
Y mul CPA)/p+q) 
H (mul (m,n) > o tal ) printf ("la9e ); 

A funcion cannet be ued on lhi ughb Stelu an 

Asignmant STalimant 

or eg: mal lab) = 15 is thvalid. 

Cala gor4 Funciond : 

A Tandoo, depending on ohelhiu anqumen1s cu 

Prosand or hot and ahea a valu u rolunue! or 

hot, mo belonq t On the ollotom caleqolia3 . 



categor 1 }unclons wil6 ho ataquments and 

ho etun valuus 

Calegm yA functuons wih anqumen1 and no elun 

valus 

Calegory 3 unctions wih aagumants and tun 

Valu 

No Angumen!s and No Rlaun Valus 

wlen a dunclioo has no anquments, i does nei reaiva 

any data lom lhi calling unctio ns 
D 

*Slmilamdy i does not elmn a Val, he Calng 

unction dos hot ecve any data om lh 

Caltnd unctie b 

* In etect, Iha is no data iauea be lusäo hs 

Coll ng unctios And Ih calld undio 

Functlonl functton 2() 
No mpuf 

SuncTioo 2() 
No outp«t 

3 3 

The do ted lines Indicalc hal- hmu s ony a 

4 cea Con) bul- net data 



Algumanis but no Retun Values: 

ata Communiacation between The callig funtion Gnd 
he callod dunctuon ilb ogumadS but no remn Vaduo 

funchon 2Co Hunction I () Valves 
aNgurhans 

E Tncion 2 (g) |No retun 
Valu& 

3 

One way data Communicáuoo 

for e Psintline(ch) 
Valu (p,) 

The aguament8 ch, P,T andn me Calsd ha o1 mal 

angum�ndS. The calling unetion Can houo Send Valuus 

to these igumants using unions calls Contauning 

appropuali anqu mants. 

For eThe unction Call 

Valun C500,0.12,5) twould Aend Ihi Valus 

500,0 12 and 5 6 the sunlio 

ValuP1,n) aucd amign Boo P 

O 12 to r and 5 on. 

The Valuus 5oo, O. 12 and 5 ae lhe aalual anqumentf 

ouu ch betome he Valus h ormal agument 

insicds IFa Callad fundion 

*The admal and dovmal auqumants Shouusd matc 

In hLamba, type and ovde. 



*The Valuw actua aaqumen1s e amlgnad to lur 

OTmal lguments On a One l+ one basis, Stauting 
wilk ist agumen d. 

mauh ( aclial auqumants 
d 

functo 
Cal tuncHon (4, 0a am) 

3 
Colle Ltuncthon I(n, 12, 13, 
uncHon 

foTma mant 

3 
Arqu ments muteuing beladen /hi 

undiok calt and lhcallad ndudo 

Arqu mendss wih_Retun Valua 
The Use he use dwo-way data Communicatioo betweeh l 

Callig and Ih2 Caliue tunctioo 

uncluon I() 
uncton 2C1) 

Valus 

3umas 

unctiob2la) 

uncto 
es uH Aataa (e ) 

3 
D uoay olata Commwnication bëtee 

untions 



Handling Gt Non- intege Functiong 

Two things to enable a calng unclion to recave 

hon-inlige Valuu rom a calnd unction 

The epliit type- Spesilul, Comes ponding fo Iha data 

pe maqund mut be mehliona d in he unuon 
head& 

The gual orm 

peSpeaien zunation-neme (anguman st) 
qumed odaclauäauon, 

unctton Stal�menás, 
3 

The ipe- Specikiu dells lke Compuli, Iha ype q claka lhi 

The Callhd uctio must be claclaud at lhi Slat 

Ika body in lha caMling unction, like any olhe 

Vauiablo.tui u lo tul The callinq auctbn Ih+ ype 

data RauIh quuakoh is actaly eluinq 

Funcliond Retuuuing Nothing 
maun () 

Vakul) 

Valus ( 

Pei n4s ( 

.. 



The unclioo pndLL() aud valul) olo nai Ketaun Cuy 

Valua cud heujote thay weL not daclaud in hi ma 

* he may declauwik há qualfiu Void 

Tis tay oplicctly Iha Ihë ancuon clo not rolun 

Valuu 

Nestinq oFunclions 

man Can call anctuon , ouch caba undtion 4,wuc 

callsanction 3,. and so on. 

%There is in prin tiple no limit8 as la how darply funclon 

Can be nestre 

Considw lhi tollowina ProgRam 

main C 

io a,b, C 
loa crlio6 ) 
Scanf C"d %d d', &a,lb, Dc) 

Pint ("/.4\»", vadto (a,b.c)) >= 

float rati (a,y.z)c 
int X,y,z 

Ratans 
loa 

if ldeyeLente (yz) )- 
retn (/y-z)) , 

else 
yetuun (o,o); 

Rarunns citeuna (P.4 

f CP1 =4) 
Setun (i) ese, keiu Co) 



Nesting o Fonctons call aso posmilbla 

For e a stakemant like pe mull mull 5,2), 6), u 

Valid 

Rewslon 
Wlen a callud uuzlion in tuu call Cuolu unetoo 

a proces 4 Chainin9 OCCus 
Recunston a Spkuial Coe 9 this pron, eteu a funt-

Calls tbely 

A Ve Simple encmspte y necuwmwn s 

mai'n () 

mainl ) 

when exe Culid, this roam will produt au Outpul 

Soma thinq ika Tus 

Juis is an eXCmpla y veusuwo 

Tus an example q Yenion 

This am eumpla q iacusuon 

Tus CM eM 

Anolhe examp 
The acto tial q a number nu erpromd a 

Sou es y Tepetiti ve multpUcatons as ouon 

belou 



acton ial 4n h(n-Xn-2) 

For e4 iachoviel 4 4x3x2 xI = d4 

A unction o evaluai Jactoial n s as ollowA 

actoiad Cn 
ipt 

ntack 

etunnCi 
else 

act ntact0tial Cn-, 
Telau (Hact) 

sSuL n3. mu lhi valueq n is not , lhá stalanen AsSu 
act n * tadouial Cn-D oill lbe exa ulid wilh n=3 

. 

ac 3 factorial (13 oill be eaualtd 

wilk n 3, Iki slarte men i actorias (1) 

Ona agcunactotia Ls called uwih nai. Tus ime. 

thu sunction ret . 
The senuanca q opeucilions Cau be Summaul zed os 

Tollows 
ack 3* fadtotiad (a 

3 2 factorial C1) 
3* 2 *I 

14 



Stractures And Wmio% 

Iwe wmt to epresent a Collecion of data tte ws o 

dafferent types wmq a smqle name, then we Cawot se m 

omay. C Suppors a CosTuchd daa type knoum os sucu 

Sruchures help b orgamize Coplex, dat m amore 

Weanina ful way. It % a pouwerful comæpt that we may 

Often wed to s mom program darngn 

Structure efthition 

A Struchure definition Creates a format that may

be sed to dedave struchure vniablk . Let s wse am 

be 

example o sbrabe the proce of structure defiitin 

the creatfon of Structure vaniables. Conside 
omd 

a book database consfstinq of book name, author, nunber 

pages, and price we can define a shucture t 

hold this înfurmaYon as jollouws 

Struct bookbank 

Char ttHe [2o; 
char author Li5J; 

int pages 

Hoat price, 

The Reqword struct leclares a strucbure to hotd 

of Sour Helds, namely title author, pages and price . These 

the detai 

ma belong to a a different tupe of data. book -bank is the 
name of the struchure and is called the Struchurebg 

ields ae cauled strucbure elemonb or members. Each member 

The ta he tao hame may be used subsequemty to dedare 

voniables That howe the tngs structure 

It simpy describe format called. template bo 

represent he mformation asBhown belouw 



Struct booRbank 

aTTay of 20 characherss itte 

author |array of Is characters 

pages Ihteger| 
preloat 

The qeneral Format of a struchure definitfon as fal lous 

Struct taq-name 

data type member ; 
olataype member 2, 

Stru cture variables using the tag name 
anywhere in the program. For example , the statement 

we Can declare 

Shruct b ook-bomk book, booka, book 3 
declares book1, book2 and book 3 as variables of type Sruct book-bane 

Each one of these vaiables has fou members as 
Spectfied by the template. lhe complete declaration migkt 
Look ke thu 

Struct book-bank 

char title Cao]1; 
char author [5J; 

Pges 
float pfce, 
Lnt 

J 
Struct bookbank book, book2, book 3, 

Kemamber that the members of a struchure themseves 
are not varüables. hey do hot occupy any memory until they 

assodated with the strucure vani abls 8uch as beokl 
defninq a strucure you may hote the followinq s yntax: 

are 

. The template 6 teminated. uith a semlccton 

the entire declaration vs Considered as a statem- 2. whlde 
-ent, each member declared Independernty for is 
hame and type n a aeperate stalement side the teunplae. 



3. he tag name such as book-bank can be used to 

declave strucure vaalablesots bype, later tn the program 

Ciivmg Values to Members 
Thise ltne between a member anda variable 

established uslng the member operabr whtch s also knom 

asdot operator' orperiod opeator', For example 

bookl. prtce 
is he vontab le representing the price of bookI and can be 

treated ke any other ordinary vaniable . 
srcpy Cbook I. title, "BASIC"); 
Srcpy Cbook 1. author, " Balaguru samyJ bookI pages = 250 book. price 28.50, 

we Can also use scanf to gtve the vaues through the 
Reyboard. 

& Scanf C/s \n", book 1. title); 
Scanf (" d \n", book!. pages); are valid mput 

Statements. 

Structure Tnitfali zalion 
A struchure st be declated as statc iF tt s 

to be initiall zec nside a functhan Csimilar to amus) 
main C 

etaic sruct 
tnt weiqght 
float heght 
Student fbo, 180.15 j 

assings the value 6o to student, weiqht and 180.75 to 

Student.heiqht .There a one -to- ane Cotrespohdeh ce 

be ween the members and their initializing values. 

This 

A Lot of variation 6 possible m miializinq a struchure. 

The pllowing statementk mihalize two struchure vaiabls. 



Here. it is essentfal to use a tag hame 

main C 

struct st-record 
. int weiqht; 
FHoat heaht 
Statc struct st_record studentI bo, 1g0.75 4 
statc Struct st-record Student2: 53,110.60o4 

Another method is to initialize a Struckure variable outside the 

Function as shown belou 
Struct St-record No Static word * 

Tnt weight , 

float higkt 
y studen+ I [ho, 190.15 
main C 

Stab c strucb. strecord student 2 {53, ITo.60 

C language does not permit the Inittalizahion of Tndividual 

Struchure members uthin the template.The initfalzation must 

be done only in the declaraion of the actual vaues. 

c lanquage 

variables. 

of Structure Variables: 

Tuwo Varlables of the Same structure type can be 

Comparison 

Compared he same 

PerSon I and person 2 bel anq to the Same Structure, 
uo as ordinary Vantables. Tf 

then the Jottoumg operatio are valid. 



Meaning operation 

Assig person 2 to person. 
Person| = person 2 

Compare all members o} person) and 

person 2 and reuTn 11f they are 

equal, O otherwwse 

person1 =* peTSon 2 

person person2. Return 1 f all he members are 
not equal, O otherwise 

Araus of Struchures 
For example in analysing the marks obfained by a 

alas of Students, we mau use a template deseribe shudent 
hame and mares obtained marious subjects and then 
declare all the shude as structuve vauables. Tn 5uth 

Cases, we wma declare m amay of sructures, each element 
of the airay representinq a gructure vaniable. for example, 

Struct clos student Cioo], 
defines am may caled Gtudeut, hat Cowgi of loo eleme%. Each element defined to be of the type shruct clow Comider the forllauwmg declanation 

Struct maaes 

wt Sublect 1 
t subject 2 , 
wt Subject 3 

. 
mam C 

Staic struct mans Studeut [s] 

45.68,81,f15.53, 6}, {51,36,13 
Thms declaes te sudent as om assay three elemenb 

Shudent C1, Student C], amcd Ghudent [ md mitializes 
tr members as follows 

Student C].6ubject i :45; 
Shudent oJ. Subject 2 68 

Studext C21. Subjeck 3 71 



student Coj.subject 1 45 

Subject 2 

6ubjectF3 

student [1.subjet1 75 

9ubject 2 
Subject 3 

Student C]. 6ubjecb1 

S3 

57 

36 Subject 2 

Subjeck 3 

he may studont mside memory 
Avrays within Structures 

C permits The use of amya as Structure members. 

we Can use smale - or multi -dimensional auras a 

pe mt or toat 

For example the follouinq Structure declaraion s 

valid . 
Struct matks 

int number 3 
foat Subject Cs] 

4studant L21 
Here, the member 6ubjech contalns three elemenbs 

subject CoJ , Subfect CIj amd Subject[27. hese elemenb5 
Can be accessed usinq appropriate sub6cripts. For 

ecampe , 
the name 

Student L7.subject [2], 
would would refer bo the mar cbtained the tRird 

Subfect by the econd student 

Structures witm Stnuctures 
structures withn a 6bucture meams nesbng 

Sructures. Nesbq of stuchires Permitted C 



Sruct Salary 

char name Ca03, 

char department Cio], 
basic-pay fnt 

int dearnesS-allouwnce , 
tnt city-allowance , 

employee 

struct Salary 

char . name aoJ, 
char deparwnt Cio), 
Struct 

mt dearws , 

mt houserent , 

city 
alowamce, 

employee 
employee . qllowqnce . dearne ss 
employee .allowance. houserent 

employe e . allowance.city 
An Inner- most member a nested Structure can 

be cccessed by chaininq allthe comcemed 

Shruture variable s (fron Outer-most to Inner -most) 
with the member usinq dot operator 
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