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It w to  execule ovcseﬂmwlb of &
Progvam  vepeateol by I'Mkmalmiwq o cowmter omd
Latey Tishi’aj W M«sﬁag the Uf Statewment - while this
Wiethed & ULWZL-L Sq,tﬁj'—mturlj for el PWMHJG%L puiposes
we vieed fo  Tuitialize and doemeut A cowlir e
st s value at am appropriale place i the program
for the completion of the loop. For example, Suppose We
want to calculate the sum of Squares o)‘ all MEB%W
between [omd 10. we com wrile a program M&M‘;{.] the if
Stabwent as \]tu'LLQDS: |

Deision Mok A ; |
%mmwm

Yoop .

Thas program doas thu fD‘UmlM‘@ t\'vm'c?s'.

I Iﬁb‘l«ﬁimﬂ the vasable n .

2. Compuls the dquor of n amd adds it to sum .

3 To% the value of n toSee whethur It & equal o 10 or not-
TF W equal to lo,then the Pregraum prinls the vesulls

4. I§ n & lss tham lo, then it B mcremented by ome amd
e comtrot ao% back tv Compule the Gum a.aaﬁu

The program evaluates the Stalewent
Sum = Sum+ h&n 5
10 tines - That . the Loop executed 10 tivnes .

In Looping , & Gequence of Staremenls Mme execybed,
bl Gome condtbions for Termination of Fthe loop



B

ave salisfied . A program loop thevefore cowsbls of tuwe Sequmnts
ove lenoum o the bodﬁ of the loop omd the other kunowm %,
the contral stofivaemt. Twe conlval Statemut YesB certaim
condibows omd them dihrects the Tepeated execution of the
Statewunts contonmed W the body of the loop.

Dependring om the position of the control statement wi the leop
a cotrol Gtructure m be clauifl;'ed elther a5 cnhﬂj—cahbwubd,
loop or as the extt- conbratled loop.

Tn the enby-controtled loop, the control condibions me

tested before the start of the loop executton . Tf the condftions
| %re not Saksfied then the ‘ooﬁ of the Loep whil nok be exewitid
In the case om exTd - conbrolled loop,the test 1 Perormd at

the end of the body of the Loop amd therejore the body 15
executed wmcondt ouau.lj ](or‘t'he fﬁsb ime .

Entr Y E‘_’ﬂ?ﬂ

1. Se’c\:m?cj omd Taitalization of a commter .
2. Execublon oS- the Staremenls Wy the loop.
3. Test fo'( a Spaclﬁ&d conditron EDV executton Cac the loop.

; mentmag  the comtey .
k _Iucm j {D dfbtbmw:b wheth.w the

The test Woy be cither
\rooP hos been mein« the Spacfj—fecl. number of Eoaus oY ko
- Aetermine whether pmmm«r condition, hags been Meb -



/A )
(7.)

The C Lomguage provicks for three loop comstrucls for performing
loop opevali -Man
- The while statement 2. The do Gtatemenls . 3. The for Skatemunt

The while State : -
. .. 'he simplst of ol the Loopwq structures wa C
v the LI.M\{ Statement . The bosic J:quf D?f the while &

whele ( fest condition)

Do While & om evitry- contraled Loop statement . The test
W evalunted (Jamd U the condition 1s true, then the

:;eﬂtfzi executed once aun - This Process of ve A
e beof The body contlnues wniil Ha, test —jconigﬁ?x

e U-g comes jq.l.se and the control s trqnsfewcd ou.ton the
L P- .h extit ythe pmamm continues with the stmmwoj
meehdm.\:ebﬂ after the body of the Loop. The body of the Loop
?\mgh Ave one oF more Statemenls . The braces are Nuded only

o5 @ bod-'j contomis oo oY more Statevmmenls .

For eq @ = -- -a:

e e

Sum:=sum tnaAnN
=N+l ',

Y-, '
f?ln.tf Csum = /d\wy sum) s

The body of the loep i @xecfed 1o tmes Jor n=1,a, . .o
cach 4ltne addlng the 6quare of the value of h, which i Moe
wiside the loop - Thg et condifion el Ao be written as i L 113
the result  would be the Gomie .

The Do Statememt - ]
The whitle loop cowstruck that we howve dusamsed , &
test oj— conMdown befo’r: the lLeop Eexwd:ad.'Ther_fwc, t.hg boavg nj—
. Voop wutbguemteclﬂtmq:tl«cmdutouumb,
Mﬁg&m the 'very Rvst ottempt. O Some occagsions It weght
to execube the bod«l:l of the loop before the test D

b 5
P:\-;:C:.d, wch sutwatlons cam be hamdled it the help of ‘the
do Gtutzwmunt .

do

{Bbochj of the Lloop

‘whifle C best — coudition) ;

7



On TeachWing the do Siatement , the program proceeds o .
the body of the Loop forot - At the end of the loop, the test - conditton
wm twe while statewment i;:? WQWGM;:‘E} ;:h condition & true ,
the progam contlmaes evalwate o Y Leos: i s
Ty T;)rogess continues as lowg v the md:ﬁac:'jﬁoftym; W‘Ecu t:;amm
condition become fake ,the loop will be tevwminiated amd the
control goes ‘o Statement that appeoss tVstm.c_d.th-ghj after
the while Statememt . Swice the test- condftion & evaluarzy i

the botowm of the IDOP) the do .. . ujh;,[‘ cows bvuck P?OVId‘b& am
extt -cmu&i op awid therefore the body of the loop 13 alwas
exeauted at kost ownce .

d%_ -
printf ( Input ‘e number\n”) ;
wumber = Se'h"-u-m(.) :

while Cumber >0) 3

- e o e ow

Thes seqmumt Of a program veadsa Wumber Jrow Lhe
keyboard “umtil a zero ova.mq:ivv: wumber 1§ keyed wn
. The tet candil:fcm»wmd . Compound  velatlons as weld . For
Wstamce, the @tatement

whille (Wumber > O % & wtmber £00) 5 v thna

exwmple
eyed W1 Les between O omd 100.

The For Sthtewtent -
- The for leop 8 omother  enbry —controlled Loop that
profdes o more cancise Loop Control @bructure . The aamml

Jorm oj'- the for Loop 8 )
Jor C wmitalizatlon 5 test -condition ; wicrewsemt)

1E-boc:lalj OJ—the Loop
Y

The executlon of the fov stotewent 5 ox fohlows = _

\. Ttalzation of the contvol vanlable 3 dome fivst, wswq
owsloument Statemomt such o8 121 amd count=o0.- The
VM:a-bL'- v omd count ome mount as "‘DOP"‘COI‘ItY'O'L varfables .

%. The value of the cowbol variable 16 Yested wsﬁta the

would cause the loop to be executed mLona ok the number |

E
i
!

Fest - condttion . The best ~conditin 18 @ Telational expressie’

Such as i £ |0.that determines Ushen the loop will exit.



1§ the condition K true, the body of the Loop ﬁgx%i‘i‘fhl’w'—
the Loop 1§ tevmlnated omd the execution contbues un
Statement that Tmmediately fotlows the loop.
. When the bod!j Oj"t‘ng loop w executed , the contral Bm_fewed back tc
the for stakemipnt ofpen evolualing the last Statewwnt . the Loop- Now,
the conbal Vawlable 2 Uicremented Wswiq am asslqument Sintzwient Bus
MLz L+ omclthe Waw value of the nid selnsfed contvol vorlab
B agamm '\:%Sfad.t'o‘Sec whetter T,taahtsj:uz the loep conditlon I the
Condltlon & satisfied ,the bochjef the Loop ;;q,aq& execured . This process
Continues 1 the value of the Conbrot varlaple fulls to satlsfy the
test “ondition . Consfder the fotloeufhg se ment of a ey
50’\“ (x =20 %y L:q i 3 3 Praa *
{ ) 5 X =X+)

Pﬂut} (“’/-d n,x-) .

Y >

Pﬁm:'if (‘ \n") p

Us Loop & executed 1ptimm amd prids the dlqils o to Qe one Waie .
The three Suﬁmsmmdoésdh%lw Mé&?ﬂu&: mﬁut be Geperated b

Sewlcolons . Nate that theve & vio Se ot the end of the vircremen
Se.cl:foh,x =X+ .

The for statemel e 8 . For example , the lecp
dﬁc%&edfoﬂbwz m"tgwuuf?ptsbf: mw??ﬂm@% i P
Jor (x =4 L X »204yX =2X=1)
Printf C-d % x);
& - (“ \n"); ‘
‘s Loop ¥ alse executed 1o thwes, but the ouwtput would be from q 0.

wetead of otoq . Syice the conditfomal testss alw performed at the

beglnntn, Oj‘ the loo .
P> the body of the Loop wmay net be executed atrall, Lf
The Cﬂ"’%rfh.cm Jails at the Bt;i:wl‘. For example,
f';;c" =9 5 x<9; x=x-1)
° Iht} “‘/'d Y " . o
unll wever be zxgouxed’ ot the Tt condiion Jails at theven bedinding

ttself. i

J:OW‘ of the bumportomt pc:nfs about the jo‘: loop 18 H:.q,t all the thvee
actions, V\ambj ﬁtﬁmmm,-tcstﬁq, om 't;ucﬂmzmrmg)m r::l.aczd.m:d
g j-'or Statemieint EbSelJ-, s mamacj thewn visible kb the proqramme s
UseYs. m one Place

E -‘ w o
xmp}rzt.. progrm Jor loep to print the “Powers of 2%tple for the

Power O ‘o 20, both pggbﬁye omd macﬂlve :

The program evaluates the value
p= 2"
Successively by mth‘bua»ﬁa 2 btj tl‘sd.f n times.

L
A= =Y,
Note that we howve declaved p as a Long mt and q M a
double .



Addtimal Features of for Loop

The for Loop m € has several capablities that are not riad
m cthe~r Loop constructs. For example, more than one qubhm
be mitlalized at a time m the for Statement . The Gtatewmen bz

pP=\ S
Jor(N=03 2175 +H1)  can be dewritlen o4

Jor (P=l,n =03 na175 +4n)
Notice. that the aillalizatient Section hoas two paats p= | and n=1
3eperqbed bld a comma . 4
Like the mibialization section , the mcvement gectiom may a s have
more thom Che part . For example , the loop

fvr(n.-.l,m:.ﬁo; an;nu -_-.nq—l,m_-_-m-'l)

t

p:ﬂm/n, . .
PYINEE (*/.d o4 d £d\n",n,m,p) -
v Perfectly valid .

The third Seatuve & +that the Tt - condition wall hade ey comp
~ownd velafion omd the testinig eed Wot be Kwmited only tothe Loop
covtrval voalable . Constcler the exammple below .

dum-0-

Jor iz 141220 88 8um2i00 9 +41)

{
Sumz= Sum +7 -,
r 4
Priat) (“/ed +Ad\n', Sum) ;
Y
Lt ith the conbret wualon

The loop wses o Oompom test conditlon unt
? omd external voalable @uwi- The Loop executed a»sfmcj as both ta
conditios T£20 omd Bum £|oo aretrue .The Gum ¥ evaluated *

wiide the L : " . .
e L le to wse expressuns m the asstgument

. miAsLo
Imtemf . m‘: Permtfalzfzaﬁlm omd mcrement Secttons . rex::.m.pl.,g
s euts of (_mm)/l.,x?_o.,g:x/z) 2

o bt of the Hype -l
vald

Pe'rftcbbj Another M%ug aspect of Jor loop ¥ that owe OF More Sectim

Can e omitred

-
-——

mMazB
WC.:MI,:"OD;)

i printf (/AN m);
" zm+B S,

. . Lted
Both the Jmthfwlﬂf-'z,a.\:h GIMC)" Wl.{,’f'c.meMt SectbwoWh Mme OML

w the for Statewent .



The wmihalWzatton has peen dovie before the Jor stokememt omd the
Coutrol varfable & Wicremented Wslde thae loop - Tn Guch coses.

the dectioms one left blomle. However , the demsicolons Sepwiating the
Sectiohs wuut vewawi . TF the test ~conditim (3 not preseut 5 qd'w
Scks' Uy oma &Lj'twifa Loop . uch loops camn loe broten
%crbo Sthatamiedls W the loop .

Nesbag_of for Leops:
Miother Lo Nesting of Loops , that ﬁiﬂhegsmmmt withn
Cam b mbe'sh‘hm") s allowed w C. example, two loops

d a5 follows -

i i T et —
- . o - -

Jor(iz) ;i’z_lo;-}--t-'i)

{-: T —_\

{er:t 53128 5 T4 )\ Toned O Wher
e op| \00p

—— e - -

The weshig wiay contliaue upto 15 levels wn ANS| C ;5 mamy
Compileys allow wrore . The Loops Should be Properly wideuted so
M to evable the reader to easily derevimine which GlatewenDs
are coutorhed withils each for Statement .

a-umpl;\,q Out of a loop

Wheyn, the break Svatement 15 emcoumbtrred viside @ loop.
the loop & Tnwuwmedtately exited md the m contliues with the
stakement wwidiately fuuoufﬁ*j the loop. uhan the Loops e wsted
the break wold only exit from the leop cmtrining it . That 15,

break wll exit onwy @ STW3L¢ loop .

e Swice @ qoto «s\gxtawmt comt Promsher the combrol ko anmy
place wm a progra ,%‘3 wieful to prm’ide branching within a leop
Awsther importoamt use of ot [s to exit frowm wested  loops
whew o ewor occuts. A Slmple break Obatemont” would not
work lhere.

Break sturement M a C progmm -

4

do
e ) {
— -,){E;namm);

1§ Ccondition) o break '

beealk & Exib ?
Jrom :,] LOOF’ 1:] wille (._...__.)
Loop -

Con) Cb)



Jor(—) for ( — )
t i
Uf (evrov) For ( )
oreak ) {‘
.El | f Cconditlan)
ext \'.' bna.h ',
(< from
; Kaner H...___.
el 3 @)
Gioto  stutement
f Cevrov) {
3o sop s For(—)
U Ceondition) - from ¢
Tamp Feto abe; Loop lf Cervor)
ufthin e Jetoervor
Loop Qbe : Bt Yy
R — er 3
Stop> ' h.,.',’:ﬁs gvror
Ca)
(>

SRipp#g & PME ef a loop: ;
Llee  The break stalement, c supports omother simdilar ‘
Stokewent called the continue statement . However , unllke the loreak
which causes the loop to be derminated ; the continue , as the name
mplies, causes the Loop tglor. contlunued ‘ui“-'l't the wext revation afhe
»S\ICPPV%‘B oy Statements W between . The comtinue Gtatement bolls the
Compiler , “gKIP THE FOLLOWINGI STATEMENTS AND CONTINUVE WITH THE
NExT TTeRATION”. The format of the Ccomtluue stutement & Simply
| Comtinue 3
The use of) the continuc stavewment U boops . Tn while awd co leops,
contamue comses the contvol "Da" divectly to the test -condition omd
hem to contivue the Uevatiom PI'DC&SS: Th the cose Oj'- '_fbrl,oop)

the wacrewrent Gection of the loop 15 exeaurd before the st -
Condifion '» evaluated -




while (test - condttion) do

t {
[ ¥ (—)
ih ) continue %
continue . . |
H [ ’B Mle C‘h’-st -cond?hon) J
Ca) »

> Yor (tnitialization | Test condition ; mcrement)
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ARRAYS

An qhﬁa 8 a ?@u.'o O"ﬂ Yelated dCLth items Thak sS’l‘JOJ'Le

@ Commen Name .

I:O"l‘ 38: QC{!‘I}L an &
QA Set °f Salayies of a
A Paott culan Valug |
Called Tndey Numbey
The as

™our name Salary to Tepresent
Jroup A Employeex .

Indicatsd b:j Luu'J:irrJ a nuumben

'7 Subsaipt In brackeks ey

SQLcm:-j[o]
v
ef)‘resenis ‘he, SQﬂ.CIJLU (_%ﬁ,e [oth emp%jee- wlule Me

W Ldetrnd o o an oy g
m t'hcbwd_._l_q_, \/ % Am_y
Qlire, Ayie cqlled elemonts
O-._rf_: leenSEmmj Ann-fzif
A st ‘% dimy Can be guep 0he Vaniable hame UJ"”J'
Only one

SU.b/aCLiPt and Such a Variahle 18 caliod Q
Single "zSUbSOLi!DtEf Vadtiabhle o @ne_-cﬂmen&w

U . n
Fme?‘ A = f'?‘in - b calawtodz the owem.?e_%

h Values % 2 Tha Sub,su.ipﬁld Vada ble 'xg,/m_ﬂers (o he
1 th Q[eme.n+ r_b N .

Jdn ¢, a gn {.e,-—Sukvsr,u'{oied Vau able %' can be
Qfosz‘ed as L), o [2], af[a]... ")(_[n]

e Subscwpt can begews with numbe 0.
@) 1 [0] u alowed .

y



- T——
fox 635 Qanseni Qa Sel‘% F["Vﬂ numbess Soy (35'40’20’51’?
b3 an Cuhaj, Vauable numbety Hen we ’”C’a’ dﬂdau_
the Vauable name as» dollows:

I'm‘, humbe [5] anc lhka Com/)ufd YeSexven

‘.'E}ve Sf'n‘YaHG [ocatiap as \S’}'Jown below -
C—Inumhu 57

T humbu [

T—J humber [27]

——umbey [3]

-L—_:h.umhu [_L;J '
The valuws 4o fhe amvay €lements can be CWSW

as %o“om& ¥ Pramlax [o] - 35"

Numba [1) = 40,
Number [27] = 20,
humber [2] = 57
A Numlses 4] = 9
nolhy eq:
e? a=humber [0] +10;
Nadmbenr Ly = numben [0J + numbes E“"-];
Numbea12) = XLs7 + v [i0] :
Value (67 = numbaa L) % 3

DeClQﬂqTEnDn ('_')’_i’ AwOJ;[S
The c(jenem,l :Em-rn :-r% Mm.-.‘ dedaration v

(

@qble ~rame. [Size] | ]

The. EIE& S Jies The '-‘3pe. C@) element Mhat Wl be

Contained in ke aikey, Such ox ml-, Jleak o¥ cha
And e Size (hdicalis 4ne mMarxi
Clemants +hat can be. Stogeo) in
Fo7 23%  Floar heighie [50)
declories the be%h,t Lo be an Aoy Contain
50 vedd elements “—3

e B

Mmum nNumbey 2

ey, [he oy

@




The 8ize % a chanadu Shkin yepresents Me maxinmun,
humbens q Chanactey Mat fie cS’th can hold .
For eg: Chast name [10] - declanzs 1he name as 7,

c/qanadw Aad Avray C.Sﬁm'nj) lhat caw holol q masuma
0] o chanactors

TIhniH ali 2qtion 3 A'r'mqf
The. genual :B’ofrm 9 /ﬁmﬂ: .
Static %PE QJTMUJ_——_MmQ. LSize] = SJJ-!-L‘LZ VCIIUM]
The Valugs th the Jdise aste SQFQJLCQJ_T_d bg Commas .
&% Statc mt Nitmbea Cg] - EGIGIO .

D
R he variqpg, Pumba as an

gl‘z&. 3 And s Q-A'S:ﬁ«n Zern o eaol e.Qme_nt
Jt e 'h-LLmBea C{) Valuws i the Lt le less Isan
the Nambey % e’-zmo_n'l'-?, Then cgnﬁj Tha- many el
Ca_u.s-
For Y St Jlear Ropy [57- 10:0,1835, 10}

will iniHalisopo Hha :ﬁhrsﬂ: thaeg. Slemants (g 0.0,15.18 ,~lp-g

bef‘,ae.t-tuzex_o Al ma s

o zog.

2 Thea ¥ no Shotbat matheng 2 ‘m..-tm:,ja lauja
Nembea 9 ow.a..r €lemenis Lke the one. bls

avatlq
rn [:E:RiTJ.Gm 2 (_3)



Two dimengional /LU-“-'-‘;,"!
Tha Semoi ;{orrm 8
hJ‘pe- Whay-name [vow . Siza] Lcotumn, size]
Fer ey The Vabue of Aales o thies e by four Sabugul

| ifom | ikem 2. ilzm 3
‘901“?‘41 | 3lo 275 3bs
Salusgin| 9
% T 2o 190 325

qu?&d 3 405 23¢ 2
Sql%ajxl 4 e

b0 306 380
Tuwse dimen}UanI

wre Slaudbfn memory as Klokon

> Columno olumnl  (olumn 2
owo — 0 v ¥
L%%j Coali] (o102]
Row 1 — plil 3bs
> [D%_DJ foci] §
o5 225 _El_,,‘? 2
Row 2 — (371067 e
2t 333511 (31r2]

330

TniHa.ﬂ.i-zina Two—-cﬁlma_n,&::mmﬂ A’rmyﬂ’.
= - U_ ) . B
{0(0/01!“1}35

éghr.st: 7ow (B Zews ang
3n"l'ia.ﬂ.iZqJL‘<bn s done how

For eg'- Statc int table, [23r2] -

i'n':-h‘ab'z_ea The elemants C._»B"'H'IE
IRe Se cond Aow to one. The
!::-J Tow .

The abeve Sokemont Can be e:Vu'"'VQﬁ“"HJ
Wik os  Static e bables [27 (27 -

. , roreg. gy,

,



: ‘ [hoy Qe
T4 ke valuws aste mu,s'mj i an infiakizec, hy
automo#caﬂj Sli o zeow -
’:2_631 static bk table [2]03] = §

f]l,lg,
321

wo e_lemqn’+g Cz) Ihz -{I’hs‘f:
Tow & one, |Re

1rst Clemon+ C}) lhe Secand Tow (5 @oe
and all +he ORey elemonly & Zoio .

Mu'%&mﬂewsimc&i ,([ﬁ,E g
\\— .

The gensed Fonm, q & muttolimenstonal Qi Ly
%Pe ﬂ-M.a.Hﬁnun')e LsJ[sa] 18.7. .. .[_.s.-,,j;

woill iniHalize  (1n {:”L__ (

dimenrion .
e'xﬂmplo_ e |

F'ntSLmveff [3][5) (e

Floak table [5]) [uq[s) L2];

Su:we:j 18 a thAe dimen £conal

arauy dedared (3
Contasls | 8o l"n'tn.-a«u. f.?jpe. elements . gm':Qa.uJ-td tahle
‘15 =} ég@UJ’ Cﬂ.e‘_rna_nu.anqﬁ (],U)__Q_.j’ CofTQ:LLanj Bao 2lome

C—L {IBM—P@M—%pe ;



Chapler - q
USER - OEFINED FONCTIONS

Need i« UARA - 4@046&1&0. ;Eun'c‘&ion::ﬁ

Namhe o acluarﬁam :

-

[« Jaulitatss bap—c{omn modulun amming -
Ih g pvo??ammiry ,SL"?IQ , The }“‘]@A leve / ?‘c g
(Re oveLals problem 14 Qolved %Jm,! Lo Wle /4o lowey

leved Pundion ose oditescd Aoty
L ’F}-,e_. icmam o € Soutcy Pregiam  can, be racliced A}
u”'“j Fundiions oy Appreplialr  places,
S Ax M entong Casfuar L k oy 15 locals and
rolats o :ﬁa"“'ﬁ'tg Fundtione For Funlhis Invest
4 A ‘:Eunc—h:'ﬂb mmEr be Used bU‘ many o iy Pm?xam
This Pammun can batof 80

Moo ’ i |
e
' 2 k. s
TOP dow n Modudon ST
—:B'-'-nde PWOCF\Q IB “8




A Mutti- Funwrn

" A égunc'ttorn s Q 391‘{- Cmr)lra.a.m_cﬂ B(ock 64 tode Masr
P‘pa%ormé Q PON%C.LLLMI task .

X Ohte a %unc[fnn has been d.UMCdﬂ.ﬁ_d and PaCka.cl, I

Can betealrd as o black- box Har +taxoz Some.

Aata Z[)mm “+he main )m?&am and Actiu, U3
Vol .

EW-Lla & P,Lo am
Cen  he dw'amuaj ‘ Colluetio
Cb'ﬂn@sa bicz:k boaos . MWL] ) ’

Consiclon o Set o Stabmentg
Plintting ( )
i .in[- ¢
fow(i.—.l;)ﬁé‘#o.) )
Dﬂn{-{("_ n)
Print ("\0 " ),
'_FRC’Z qb@ue Sekt <‘-£ Statemants C:J&ﬁin‘e;. a ?guncTLE:Jb
calted ptinbline (stuch Coutd priuia Aina 4 3-
e honar oo ,QD.najt-
PW\.L& :EULY\.Cﬁ._L.nBD can be Uugeal l.h oL ij/qgm as
:gol\ouﬂ | youre )
U pubting (3
PUNS (“Ttux 1 ilushalis [ use g
P nt Qo lc EE;“;“HOM \ h )

ﬂcfmtugm 2.




it ) _
fon (i=!) (240, iF+)

Pvintd ("— "),
Primtf ("\n");
Y
This Pwo?)«am will punt lhi :{cllominj
% C Undlbm

oulput

This illuelfodd Ihi Ube

X Anja Junction can calt any olhit Fundwn

¥ A colo Jundion can alte call anolhit ‘.gunﬂtbo
x A :-Bunr_tu'm can be called mere (han once .

¥ The Junctiens can be placd /n any ovdu .

¥ A callud :gtuwfflbb cah be plated C,L-ﬁﬁ,l.be.ﬂn'r.aaq
Ml e calting function

maLn ()

i

Shund@e 1 () 3¢ —
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vetinn ( Efx_{J"reSScisn )

b
¥ AL parle aw not essential . Some M

' Py s nt
For g?' mﬁumni Aut aud 118 a&dauaﬂ-d’a/‘j“m‘
dealoudtion panfs o ap-}rbnaj .

2 absent.

runc.-h-ﬂh Nam:
¥ A %Dunc—ftbb mus b '%"ollow e Some ARuder f-g %‘o’rmafwa

aé Omﬁﬁ Vaiiabgi. ham !‘;,) C )

Avagement Ligk ;

X 7%2 anqumant Aisf tontaims Valid Voudable hames
ﬂepamgcﬂ bj (ormmas .

¥ Lied must be  Suuwanded 'ﬁd Pauantherds .

X No Semukolon :goﬂowx lhi duw«j Pa"—’*“m

¥ The a).c(:fu.mlr Vartahles ~ewive Values o tem Iz
Ctlﬂ.linj Zguud-ion, s Pwouicﬁnj QA mecus %m
dota Communi cortriasn ':E;_Dm e Caﬂﬂ.uuj ;g‘mc.ﬁah &
e caltad Tfu—miﬁnﬂn- ‘ 4



A i
Some e'xamPIM % {un{h}ou wotth a,?uw,,.| O
Quaclmﬁr:(a,b,c)

Power (x, n)
m.UJu(ﬂ; b)

Sqpuoun (y)
Copy (nama_| ,hame 2 )
¥ Al G.Luameﬁ Vadabls must be clickoud ,'{o'r (i, tjpe/;
Ci%[.u hae ';Et‘.l.ndtuob heaohn audl bﬁiw fﬁe cpa_yunj I)'YCU_L

lhn. ?rru.ndlon
'E—ix_ga'_ Powe (xin)

* The ~etuan Stalimant Com take one % [Fa .Bollouo‘an}

s
ﬁQ‘tﬁJ\ N
o

Yeliin Cexpromion)

¥ The :Eifr.s*t, the plais yelurn oloes not veldn angl
Vodu e .
X T4 adx os e clowj brace 9 |ha :gunétmn ,

% whain o Reliow 1S enceustid the Conliol i
lmM.Qaﬁ.iCl"QLj possed book o [ Ca.aj-'-"j E?'f.mc'ﬁéb
&



2 1 oo
Aluwxn )

¥ The Second :Kb"m cg Teluan wilk an 67707;’/54&70
volwws  THe Valu Q hi exprosseon .
Fod
—”Q:gmul (1,Y)
Int "X;j}

{

Int p;

P = x“..;;

"”GtEmCP)}

Yeluus  Ihy Vahmcz p Lotdch i o produc fz/}u:
Valiue g xmmdj. '

¥ The last 4we SHalzmend can be (ombined s sne 2lalin
velliu, (a*y)

¥ A :ILan.'blso ma..ahmmmefh@ndm Aefown Ttadmenks .

Fir—o’ﬂ-{  (nz=0)

Yelann Loy,
else
veftum G) )

Calling A [undlion :

¥ A Junetion Ganbamﬂi.n_dbaﬁ;mpﬂjtw'uj!hi
;EU-‘*EE'“’ howe n a Alalimend .



masn ()

lhE p o

p-= mu.lf_lo;»g)';

Pantf (" Ad\n"P);
whan ks (‘_omPU,u_, enmuntts o -.ﬁunct'bn call, |hz Conbol
ls D\w{w.n.d +o [ha %’unr_tdsn malL(%Y)
Tlus ;ge.uq_c_h.on s wwj_j;d Line bj Lina as 0b7.5£-u'b£o/
cnd a Value 6 qpliuud whun a velivn 8lalement
s Encounlund . Ty valus a,ysz'?ru-d b p
Each % Jhe 'go//aw;nj g@&@H /8 Va&'cf:

Pm‘nl:’{(“/- dln’, mut (p,q) ) )
Yemu (pgy) /prg)
if (mul (m,n)> totad )/)w'nff[“/a,?t');
A -Fundcbn cannet be Wsed on /AL 7?&1.— Secle g an
M‘jnmca‘l Slalimant -
For eg: mallab) = 15 Is invalid .

Ca{ﬂi@'rj q Funclions :

A 40_1’161&90, defpencﬁl-ﬂg on LO['LQ“'t-Ll a_:ngumen'i.? 6 IVE
Prosand ov het and wlualha a value uy velurue! o

hot, mc._a, beLDnH 4o ono qb—H.e :fmlum'rnﬂ Ca#ﬂjoliﬂa.



ca_\le,go'r«d | *

Ca_lg_(dmj Q!

runc'ftbw! wilk ho a:mjumx_nf,g and
ho ~elwrn values -

Cunclions woilh aﬂgumﬂn"& and no velww
valws

Cahamjs.a ¢ Lunctions wih O—Igumnnf.? and Adiuvy

Valuy -

—

No Anrgumeni8 and No Rotiwn valwes -
— = a-——-——-"_-—-——____-

e Whan asgu'nc. On has .'no astgument$,

ana d.t;ita %Lom |ha Chwnj %’uncﬁom

il dloes nel Tewive

¥ le;lauj i does not melmn a value, fhe cal
JgunC#OO d-D% hot Mectedve an(y daka —,g,wm |he
Callsed T-Et.l.ncflvab-

¥ Jn efleck, Do & neo data flaw»[ja be lsze /A7
Caﬂ-hg :gu_nc:l-f'.mb and e calied EEMEEO#:

rFunc-Hom( )

i

—

3 ‘

¥ The dowed lines indicalc trat- Wmo 1 o,-&..d a

?{uncTCﬂo 2()

\ ” -mPu{' —Fundimn 9 ()

15‘

e A

No outpat

|

4%0\»\«»{)&1 q Conb®)  Ly-net daka .



Aijﬁ;lmanm [DUJ: no Retunn Valeegs -

—_—

* Data Communication hetween the oy,

. | {unc‘hbo and
the called ;gumduoo wilth Cmgumnw bJZ no Yeldn palue

'{Uhd'ion ()

{ .argﬂ%fh‘-ﬂjé(

Junchion 2 ¢q) |No elun)

3

{und—'»on 201

"Valug,

{___..——_.—-
j

b—

One waﬁ data Com municdlon

For eg: intline(ch

’% F\)’:l"*ﬂ- fPﬁr,)n)

“The Oﬁaumamg ch, p7 and n are Callad lhz M
amaumen‘l-s’- The t‘-’aﬂlmj :6&_,_.-,5(’_.:,90 can hew Send values
to‘fhue‘dlﬂaumid‘ Lu;mj Hunctions calls Cm-faim'ng/
appropials aA_?umjnH‘-

Fm eal: e Zguhc'tr:nan call

Value (oo, 0.12,5 ) would Aend [hi V
500,0:12 and 5 G 1Be ,%ounc_tiﬂo

Valua (P¥ 0) aud Cwﬂg,h 500 BB P
O'flt‘o"r and Sfbn..

*"TF,O_ Valis Boo, O+12 and 5 ane |h2 aaliatl arguments
~ |

Wlieh betome. [he Valuaws %Hﬁ. .:En-ma.ﬂ mﬁmﬂnﬁ
ingicle IRe calted ;Eu,nzt;.oo

¥ The adual and :ﬁmrmajl c:u.aumanfs Shoutd match
I humber, type and ovded.
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¥ The Valuw o aclual Uguments ave amsignad py /4,

{orma/ Wﬁﬂmﬂhfd‘ On a pne l5 one basrs Stk

wilk /K ;[rr.r/ m/?/uman-/. 0?
r;)a.ﬁs (" aclial mgumnn‘rs
{ |
EJnc-Hon ‘ CF j
cml—-————-—";*—Funchanl q,Cy Qg - 'C'-m)')

]

CM.U-‘—‘EP _);ﬁum{-}onl(lhﬂ,’ﬁ;--' -fn)

Junchion- i — Lﬂ

= ';‘OTMQ\ ClA-‘ax-Lmn'}J

S _
Jrquments muteling beldden /AL

gunaz:f cogt and Thi’caltad  fuudlion

A”%}‘L"”’i“" with Refusn Valuy -

’ﬂw use % -lwo—wa.a deura Commuﬂiﬂaffﬂo
Caﬂirg and [hz calied ;gmdioo

betweed M2

Twe -woy data Cormuricadion bZuesen
qui@nm lo
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oy

F ,a"d'3ni o Non- mh?cz Functions
¥ Two _sz_s to omable a calls {unmbb to etatve
A hon-H 394 Value :E*rom a {Mnctﬂn:

'+ The %PE- Speu‘.gd.b, C,a-ne.spondfnj fo Iha data

s must be mehRlwnad h Mhe uniiton
}\mdm- Cf

TF‘LQ ajuma_l %o’rm " \'
Upe - Speifien Junetiion-rome (asguan it
C‘Jgumw doclasgtion S

!

%u'hft':ﬂb Staﬂ.imm-_s\;

}
The type- o CLﬂLLL fellg ke comPJLi.,H'T.a per.éda.t'q Ihe
‘fﬂuncf;ﬂb ljfjetb vetmow - tj

4 The culted Juuction must be cloclowd ar Ihi Sl
"—{ e bocij n he cajun(j ;gumc‘&bn,/ﬂike a-nj olhat
Vowiablo - Ttui o [ Gl e aaj,u,:j {Mc&bn Ih_é‘(-gﬁe
%dam Pheu- 1 Junttion i aaﬁ.mﬂ.lj W@'Eui?_
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al*’lha cgundtb“ PM4M“‘) cuwd vadue () olo ng Aoboun 0/7
Vol ud Ahusfore iy wes ot cladasd i i maby

G vy s it e i Ve

¥ This Staty exf;,ﬂiu'.tbd ot lhe Funclion clo pot roluin
Valuws .

Nesting ! Funcliwns :

main can cald eﬁ&p{{'&}b [ wluch calls fundtion 4, Wlaic)

calls :éu.nc'tinn 3 ... and SO ©On.

% Thete is ih principle o limits as 5 how d"'"f% f{f“"d:
Ccan be hestd .
Consider Ihz T&oﬂounf:j PTO?U‘”’-'
mMoun ()

L'nl: a,b, ¢ 4
float- ~erliog )
Scant ("s/d fel 1d, ﬁa,ﬂb,@C) )

¥

? Prinep f"%f\“u; Yalw (a,b.CY) ')]
Releins 37‘[00* rati (%,Y,2).
Iloak rDt'— )(; 9,1
___,_{_.i,r (dejfeence (y,2) )
Yetiin (1/5-2)) 5
Clse

]__.——)-JI——— veltun (0,0)

Retanns ,‘ jeenta (p,q )&

wEpg
1 ©f(pl=q)

fntfuau
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N98+incj o% Functons catls s alse pomhﬂc. :
v

F‘ofz‘a) al AMMGM' qu'-Kﬂ.- P-"’-‘ mu.!_(f‘nu.ﬂﬁs,ﬂ)‘b') ') .\,5
Valid -

Re.uub'lon:
e

# When @ calted Juuzlion i tuw calls owolfur Suncisy
O-PTDCEM ‘-é chaining Octuss -

% Reewston % a Q/j;'al Case 9 Hhis  proces, w'fteuajfhn/_
Callr d:w,{}

x A Vwa Su‘mpﬂi w ‘5 oSN A

maen ()
g[ ;
Pﬁn-):ﬁ("jw (A am fo(mffi c’! muﬁa\n");

I'Y\a.in( ')')
Whan exe culid | This ngmm wdl wa, ou Oubpul-
S‘omp.HmJ Aike s
This & an oxample fiw_cwmo
TMis 15 an erample g Yeuwmion
Ths b om f)ccw?h 1 fo0un suan
Thus B om e
+ Amlhh ex@Ph '.
'TI'\L ?gadoxia( c{) a numher n U exf)vws«'-d ol a
Sou es LE Te,Pe-HHve rﬂu.ﬂ.al—}’)ﬂ.‘-cc:»l-iom a5 Alown

below




‘]Oﬂimfaﬂcbn-- h(n-Nn-2)- -- |
M" ZEac{o*n'ai% g = AXKIXLXI = o4

A %u.nc,‘tﬁsn o evaliols '{acﬂbu'al % n s ok egoﬁﬂwa'.
Jactorial (n)

int n

)

l'nh{a_d;-
"f (f'}:::}-)

Yetunnciy o,
Else

Jact - n*‘eﬁ‘hcwﬂa![n-!’)'}
el (fact)

j

A/DSLLU.L n=3z2. v lhe \/ctﬂ.l_u_c{j n & not | lhi Stalimenr
\Foct = n* Fadwiial (n-1 ] woil ve exaculid b p=3.
E’) mzfad-omaﬂ (2’_) will he evalualtd

Wl‘k n= 2’; /A.L ma'fgmgni—- VJ E@

onle o ,;Eacb}da.l » ocalled wyi Ip n:.;.TD.u—Hme,
e EB’McHon vyolauums 1 .

The sequanie 9 cpedhiow cau be Summudized o
{Ollow& i
Jact = 3% Jadvtia (2
= 3 F 24 qactevial(r)
= 3% 24 |
=

Ly



Stvuctures  Avd  Wmiows

T5 we wwat 0 vepresont o colkection  of data itews O

dZﬁwmk hypes U/Sﬁdg a wﬁﬂjle name , then we cammot W am
oMY . ¢ gSwPPo-rTs o Cowstrutied  datt *HP" “‘:‘OUJ“% 8 bru doue
Struckures hielp ko oreaaMi‘Lﬂ complex dato. W a wore
whamingful way - TE 6 & powerful cma@pt’ that we way

Ofton wed, to UAe T oWt progrant design.

Structure Dej&ﬁﬁom )

A  Structure deﬁrﬁﬁm cveales O fﬂ
be used 40 dedave Strudure valable . leb WS Wse
exompl o twstrale the process of Struchure deflution
omd  the creatfon of Structuve volables . Consider
a book database cons‘\’ﬁﬁna of book name | author | nuriey
of pages, and price . we~ can define a sirutthure to
hold s °\n§uﬁﬂcﬂ’?on as fo\\ou.)s !

Struct  book __bank

)

Char YiHe {207

char auttor (181 -

int Pages | el

ook price -

Y5
The hexjuacnrcl struct declares o struchure to hotd the detdils
of Jout flelds, namely fitle , author, pages and price . These
flelds ave colled Structure clemenls Or wembers . Each member
iy be\ong Yo a different "C\jpe of datn . book _bank isthe
name of the structure and 1s called the Structure
The -'ma name mMay be used Subsequemtiy to declare

vorfables That howe thne 'Ina,’s Structure .
Tt simpw describes o Jormak called tewmplate to

,Y.e’pwt "ﬂ’u i?ﬂfDTMa’ttm as GdWhWowwt bel,ouj .

ymat that woy

am



Struct  book _bank
array of 20 chavracters]

gtle

auttror [Ty of 18 characters
Pages 'Ih‘l‘eaer ‘
p*r\'ca . Hoat

“The general Jormat of a structure c‘eft'n'ih'on as follows *
Struck ha_hqme

dqi'ﬂ.'_.‘lttjpe member |
"\“h-'—'hjpe member 2. }

L
Wwe can nd.EC.IQ.‘l‘e Structure variab les LLsrna the ‘tﬂ.ﬂ Name
AYywhevre {n the PTegram . For example | the statement

Sbruct book —banle  book| > boeka , book 3 ¢

declaves booki,beok? amd book3d as vaniobles O:F‘f:'jpe
Shuct beok _bank -

Each o©ne these variables has fouvr membersas
Specified by ~the template . The complete declaration miqht
look ke this -

Sbruct book —bank

{Char Htle [ao] ¢

S uthor 4],

tht - pa.aes .

float rtle

r;]'t:ud: book _bank beookl, book2 , book3
Remizmber +hat the Mmem bers oj- a oStructure themselves
are not V“’ﬁ"bles'me_‘j do hot eccupy any memory until they
are assoclared with the structure vailabls 8uch as book|
1. def?n?nﬂ a strucluve you may hote the following s yninx:
I. The femplake 15 terwminated uwith a Semlcoton
2. while the entire declavatfon Us cons{dered as a statem-

-ent , each member Z declared t“dt’,pehdenﬂdj fo‘r-"ts
hame and type th a Geperate Stulement Wiside the tewplaty,

>



3. The '\:Mj Mame sSuch as book_bank can e (ged to
declave structure varlables of s type, later Un the program

Givig  Values o Members
Thige \tnk between. a member and a variable

established u.slng the member opevalor’.’ which is alse known
as ‘'dot operator’ or ¢ perfod operator’ For example

beok|. price

Ls We voulable ""?Pmmtfug the price oj— book | and can be
treated ke Qny sther O'I'd.IY‘ICLTH variable .

Strcpy Chooke I 4iHte |, "Bas)c”) -

J
‘Sbrc'P‘j Cbook 1. authoy ™ ”
book | . Pages = 285 :;’ Bala.guruscmuj J g

We cah also use scanf ’mafﬂ’- the \alues fh"ﬂ'-&jk the
h?.ljbmrd ;
& scanf (*/£S\n", bockl. title)’
Scang (4. ,;!\w"J B book! . Pq.scs_)', are valid ﬁapu’c
Statements .
Structure Twitali zakion .
A structure  wumt be  declated as shalic if it %
to be tnitlfzed fnside a function Csimilar to cm'u_H.s).
main C)
¥ 6tuke shtruct
{int toeight *
f"mx "\’Jﬂ’ﬂt %

Y
Student = {40, 180.15Y

‘5 :
" o v welqht and (80.75 o
This assings the value 60 to student ,wel we_gPD""dthe

Shl.dent.l'le{ﬂh{ ,There 18 a onk --tD: ?1‘9 ;C.o.
behween the members and thelr wwhu.h,-zma volues .

A Lot of vaviation 15 possible m Fn'ih'auzfnﬂ a struchure.
The ﬁ“ouﬁng statewsenls wiblalize two Struchuve ij,q,b[“.



Mere, 1t {6 essentidd to use a tag name |
main €D

{Struct st..record

tht weighh',

Float height 5

¥

static struct St_record student!. {50”90,153

Sl ——

Ancthe v me\-&}d ts toiniflalize Struckure vanlable outside the

S‘mf_ljon as Shown below -
Struct St—record /‘F No Statle word ﬁ"/

int welght |

Hoat height °,

Y student | = feo, 190,15 Y
Mmain €

E"mﬁc struck . ot —record Student2 = {53, \'lmbu};

Y

c lqnsu,cuae does not permit the IniHallzation ©f Tndividual
Structure Wembers within the ~template . The smiffalfzation must
be done only in the declavation of the actual velues .
variables .
Comparisen of Structure Vasuables

Twe  Varfables of the same structure type can be
compaved the 2ame way as ovdnary vaslables. If

Fevsen |  and person 2 belong to the same structu,
then the J%uowmg, operatioy Aare valid .



Meanin
Dpevies Ass| ; to person|
58190 person 2 pevson| .
= person 2-
pevson) =P¢

Compare all Members of pergan) gad
person 2 and return 114 '\“heLj anre

cquaJ. 5 O O‘t’hc'rwt-sg ;
pevson! | = persona Return 1 T Qll te members ave
not equal, O otherwise

A‘f\'ﬂ.ljs o} Structures -

For example ,n o.no.\gb'ff\a the marks obtained qu,
class of SGtudents, we may use a template to deserfbe 8pudont
hame and marks obtained m various subfedts and then
declare all the studeil as struckuve vevdables. Tn such
cases | we uq declare om mq_,j C‘j Structures , each elemeut
Of The cotvay 1‘&p‘t‘eser\'ﬁn3 a gtructure vanable. For example,

Struct clows studant Ciod]
deﬁm om mcrj Calld Gtudent, gt Cows 3T of oo elements.
Each element 1 defined 1o pe of the {,—ape Struck closs .
Cvsldey  the jirllmm?ua declatation
Struct warks

{t;n’f Sublect 1 *
‘2;‘ t su ]ec’c =%
Mt subfect 3 |
3%
wmoamm CD
)
Static struct wosles  Studet [37] -
V¥45,08,81Y,{15.65,64}, { 51,36, %Y ;

Tws  decloses the Btudent ag an three clevnenls

Shudent [ o] , Student [1], and Gudent (2] apd it alizes
iy mewbers a5 foﬂows A

Student [v] . subject I =45 ;
Student [:Dtj . Sul?jed: 2. - 6% y

Student (27 . Subjed‘ g =71 3



Studemt [oJ. Subject 1 1 4.5 -
- Subject 2 8 *‘_
-:5Vabjcc.l.' 3 2l
Studemt[7]. subject1 15
- Subject 2 53
. Subject 3 [_ 69
Student [2]. Subjectl =)
-Subject 2 3¢
- Subject 3 Tl

The Way student wside %morﬂ'

Avrays  within  Shuctures |
C permits the use of ovrays as Structuve wiembers .
We can use sragle — or mull —dimensional ST o}
‘ujPe mt or float
For example y The
valid -
Struct mMmarks
{Ent numbey 3
Ftoat subfect [57
Ystudent [2] )
Here, the wember Gukj'cc,t' contains Three elements
subject Co) ; sudfect [1] amd Subject|2] . These elemenb
Cornn be accessed u.s'im_:& a.PproPr'm.te Subscripts. Fov

S"U“Duﬁﬂﬂ structuve declarabion Ls

example ,The hame
student [17.subject[2]5
would refer to the mark obtained v the third
Subject by the QGecond SMM.
Structures  withwe Structures
Structures LU?M a Bbuckure Weams %bﬁa dﬁ
Structures .N%b?‘a Of structures ¥ Pe'md’d:ed w C.



Struck  Salary

{

char hame [20]5

char department [io] "

Iht  basic—pay;

‘nt  dearness__ allowence *,
tnt city — allowance *,

3

eh'\plmjee ‘

L

struct  salary

¢

char nName [20] ]

Char  department Cio) -,
Struck

{

mt  deariess 5
mt house —renut A
wmt c,a-u .

allowomce ;
em PloLJee .

emplotlee . allowance . deo.rne,ss
e"hpioaee .allowance.house —7ent

emploaee . allowance. c:Lt'H

An inner-most member ¥» A pnested Struckure can

be Gccessed bkj thﬁ.n'tnta o\l te concemed

Strutture vomables Cj-rom ouber-most Jo tnnery —most)
wt‘t‘\'\ "ﬂ’ne member %?hj dd’f OPQMtD'Y‘ )
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