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9tructuYOS - 

Pointorh õ Vanables Pnays 

gtructuresi 

o proossor Onoctvos 

dta pes 

A stuctura is a 

Undar 

Exampla 

PRoGRAMMING - ADVPNCED FEPTuRES 

Union - Fnumerctod Sata 

Sauct tagname 

a Singla 

mambr 2 

&truct btudant 

mamber n 

jnt marK 

) he Vanables ara Called members tha 8tructuyo . 

> The DArctuyQ fs docleroed oith the keyod sbuct 

ehar name [6Ji 

olluoad by an jdonhjier (Ea nama) folloed by 

Onctosed list q mambor daclara Hors .The 

Dtructura pub;c in natuo . 

and 

Sota bypes - Pointars: 

name 

(0) 

Funthons ~ Fila had hng -

Collection Vasables 

a 

gEruct Studont 

int marK 

chay nome C5J; 

flaat avorago j 

biace 



EXernple ! 
#include < stdi o.b 

# )nclude <Conio h 

strutt amp 
nt num 
Char name. lai 

{loat bal; 
3: 

Void maint) 

bCanf (u.d ", &0 num)i 

Output: 

BCenf ("/. d, e-narme) 

Fntoy Emplyoa Number : lool 

SEructura lnitaizcton: 

Entar Enployga Name : 

Example ! 

Entor Employea galary : 45900.00 
Number: loo 

Narme! 

phnt+(" n Entor Emplouee 

Soloy 
Soin 

phntf ( n Entor Erndoyee Nema: \E")y 

45700. O000D0 

phnsf (" in Enter Ernplayee 8alary : \E); 

Soin 

Arutt StuctuTe_ncme Stuctura _Vahable -S valuel , vaue 2,.Value 

Btuet emp e z lo, Jwin" s As 000-0o 
|k (ajll a6sign lo Qhum Join" e -nane and 46000-00 Qsal 

Lmplee Numbor :\E): 



Aray Structures: 
6ile docleing tha 

Qway q structures as. 

) gtrutt Qmp 

jnt nurm; 

Char name [i 

float bal: 

gtruct rmp 

int nuj 
Chor nae Li 

float Sal; 

Etampla: 
include stdio.h 

# inctude <Conioh 

3Aruct studont 

int nurm) 
Chai nome [loi 
Int mcrr C6J 

int tbt 

Vad clnC) 

tnt (sjn; 

stxuctuya VaHable+ o Cao doctaro 

roCords koill be Cractod 

’lo amplayae tacordA koill be CrQctod. 



Phntf(in Hoo mony tudont Ra corcs you oant Gocta:") b 
scanf (.d "&n) 
for C io ;zn, i1) 

pnntf( n Entor 3tudat Numb0r , 9tudont NGme Fve Neixs:\n 

bcanf (" 7 d.s.d "» &scij num & sCiJ narm); 

for (}=oij45, j31) 

þhntH[ Inlt 3kudent Number .d\n E Sudoot Name 1.3 
lnlt Gotal McYKS ? 9-d "; 3[i]- num, SLiJ-hame 

getcht)} 

Ootput : 

Houornany 

many 

Entar gudant Number 3udent NGMe y Fiva marks : 

lool Riohan 

loo2 

Sudantb Rocods You koant i CTocte : 

Ryon 
En toy Student Nomber , Shudent Name Eiva maKs: 

Student Number 
gEudent Name 
Total MaiKS 

8tudant Nmber 

Student NGme 
Çotal Marts 

lool

Ribhan 

loo2 

Rigan 

loo 

454 

SCJ-tot); 

8q 

Loo 86 



Nastod 

Nestod 

Structures 

Example: 

3ucturo Hhin 

Inctudé KStdio-h 

#*indude <Sbirg-h> 
3trct datot 

BAruet btudent 

nt dato, month year i 

nt hum ; 

Chcy nana [2) 

BEct dato1 dco; 

fnt maint) 

|gErctura 

pintf(" In 

W) 9hruchure 

anotheY btucture is =non as 

Dcto 

3trucura 

Coithin 

Strucs! 

Struct ttudont sd 

phntf ("1n Sudant Nurnbas ls :.d , 8tud: num) 

Output : 
Shudent Narmber is loo 

pintf (" In Nama fs ? s " Dd.nama); 

Name i9 Soin 

Dato 

bpeafier pubie 

g bth ls: 13 -08 2ol6 

loo, Ioin" l3 os. 2olb4: 

(M) 3Aructures Can btora hotaro gengous Values 

bixth is: %d t.d.d" oud. dob.dcte, 
bd -dob manthy std" dbb yoar); 

doinad data kype oh dgaet 

Can be used foy dynmic e mony allocation . 



(M) A SLrict allocates 
that 

(0) An tha memberb Cn be n)a20d . 

Oisadvangs 

Union: 

an tnemborh Can ba wod at onNe : 

() gAYUct dajauth member pub)e 

(W) Anony mous bbructuso ig not possble 

A Uoion is a 

|boparataly 

Structuros ! 

nemorg pr och 

Union and StucurO. in 

’ Oheroas Uoion 

|largest 

Qrcept allocahng momony for thor memberh 

Þ union at a 

yntar 

’ SEructures alloLates btocge spac {or al its memers 

Collocion 

for Gll 1ts memborb . Hence e Cen 

at the barne Ama )n Union. 

’The 20 a union i3 egual 

me . We cant access 

Union gname 

data pe 
detakype 

data o element. 

allocatos Ora Common stoiaGe pae 

detupe Var. nam1: 
Var name 

MombeY , buch 

memoy loccon. 

Var-name 3j 

bama in Conepts 

QLc ony ong member 

all mmbey values 

822 



Excmple : 
#Includa <Stdio h 

t inctude <conio-h> 

union Q mp 

int num; 

Char ncrme 

flort sal; 

Void n) 

Output: 
Entor Fmplayae Number : loo1 

Number: loo) 

Jotch (); 

Enter Ernploye Narme 

2nama); 

bcanf (" .f " åe-sa); 

phntf(lnlk 3i2e 

Name iTwin 

Entor Employee Salan 
8aloy 

Uoion mp 
phnt4('\n Enter Employoe Nurmker: \E"); 
bcanf (y.d", & e.nurm); 

Hame n union s :6 

Number /,d" , Qnam) 

Szo g Employae 

pof("\n Enter Employee Name :lE"); 

S20 9 alay tn Union ls 4 

phntfl"\n \E Size % Number ?n Union ) 7.d" Si20 cg (a"num); 

: Suoin 

45000-oo 

phntf (" \n lt 3i22 Name 'n Union 1. 7.3', Saq (o name); 

8 3alayfn union is 94 Si20 q (e.sa)); 



pdvonteges 
(» Pronymows 

() Jt 

() Union proides mulhpla Way Vaw brme 

at a ime 

Jlscdventoges Union: 

Union '. 

an nembers q the unton bhare the Same mernony
locabon: it js not Do)ble i accets more than one mem ber 

union ccn be decarod 

8avas mamoy Locaion 

numerztod Satta 

your Oon 

’Enumarctod deta hypes are 

On The firt membe an cunson Can be initaizoc 

yntae: 

Cloaror b the roadar Imcintainer q the 

Enumeratod 

’Enumerztion 

Exarmple : 

CoNstant b ohich makos 

enumeraion. 

mamony locction 

Qnum Rnumname 

Ubor dofined dct 

program. 

progrm 

bo asign names o the intogal 

’ The keykord '2rum" i3 used k doclare 
proqtam Qasy TOcd and maintzin. 

const 1, Cont a,.}} 

Qn 

Qnum 29KSunday Mondoy aesday, koad noday husdoy Fnday, Sakunday3 
enun koeek day ; 



*include 4Stdioh> 

Onum 

2num 

tot mant) 

OOK ) Mon lo, Tue , ood , 

phntf(" The va lua 

|Output 

dcy 5 Mond ues Wed n) hus Fhd |8 , cuell un. 

Pointars: 

c 

påntt(" The dafauit valuo 

The value g Qnum 

Mon , ue, had, Thur , Fn 3at Sun); 

ood, Thur , fiz o, Sat = lb,unt 

Mond, ques wod n , Thurs Fhd Sa tu y Sund ): 

qhe default value Qhum dey 

QDum Ook 

|another Vanable 

dynemieally 

Spointar 1s Q data objact that 
kcaton ohich is an Qddross 

’P poj ntor 1n c is used allo (ate 

at un me . 

Vahable that Btores ]polnt The Qddross 

Char doube bhort Qtc. 

oa mamOy 

mamoy 

>1ha dct e q polntor may be: intfloat 



Yoirter Voncbl CaclaYC Úon: 

{Oe csing the pointar vancbe ,it shald ba declarod 

dcta ip t_Ver-ncme; 

Ercmpe: 
Int 

Cher *pu ; 

EtGrrple 

Pmrtoy Voncble Iobatzefon? 

> PointOy an lntoger 

dptyi Pointy a 

Pointoy a chacetor 

’lt is the proess q assigring addross q a vañcble 

QddToSs 

Inibaizafon; 

a pointer Vonable: 

’ Poineey Vañcble Ccn Dny Contzn Qddross a VciGbk 

’ PdåreSS -q Ope rcts (&) s cwed b detajmine the 

immadtctaly poredimg 

pEr-VGr- name 

ot num; 

a vabe name ouns tha Qddass 
asictad with it. 

(O ot hum, *prm; 

Double 

= & VaY- name; 

’ PointQy Dacleyc ton 
’ Pointer Inibalzcton 

Ponte eckrah kot 

the vaabia 



Po)ntor Vancbla Indiocon! 

ho Iodochon 

Etample 

" Contont h q an objoct pointod by a poirtoy ". 

bly od 1n the addross po)ntod by pojntor. 

nclude Astdhoh> 

+include Coniohs 

Void mcinc) 

nt num=l0, *pnum } 

dovoforone oparctor * givos the. 

pnum = &nurn 

o 

Vancole Numbor is :/d", num); phntf( \n It Value g Intagar Voñcale 

pant("n \E Addross q Intocer Vañabk Number is :%u', ånum). 

Phntf ( 1n \t Value g Pointar yacble PNum îs . 4"s pnum); 

phntf (InlE Contont q Pintor Varadle Pum ib :1d', pnum); 

pònt{ (" n lt Addross Pointoy Vanable PNum is ? %d, á pnüm); 

pnum loo; value has been Changpd h both hum and prum 
pnnt (n AfAer Nodifcaton: ") 

gechc), 

mnt\n E Vaue q Intoger Vanabla ember is : td ;num)} 
phnt{ (" n It Contont 9 Pbintor Vamcble Pum ) :1,4", spnurm); 



|Outut ! 

Valua g htager Vahabla Number 1s : lo 

Hddrass 

Value 

Intoger Vahable Numher is : lb3 82 12 

Po)ntor Vcable PNum Ib 

Contomt q Pointor Vatble. Pum is : lo 

Valua 

Addrass Pointor vancble Prum is : l63820 

Aftar Modificaton: 

% Intoger Vasabla. Numbar 1s. oo 

Contant Po)ntoy Vancbla PNum fs : loo 

pdvantages Pointar : 
u) Pojnterh ase wsed allocata mO rnDy 

duing un me " 

Disadvantqos 

dojinad outslde tha uncton. 

Csing þointer it is of7idant o pas arays and Stings h Funtions 
() It m kes possi ble atun mora than One Value from unhon M) Ponterb Can be wed aceet a Va ncble that is, 

) Pointoy {ssues 

6389 )2 

mornDy 

altornate 

(W) Pddresses g oblacts ean be 2rtrattod us)ng polntars (M) Provdos Qn 

Pointor: 

aro 

stucture Ntrttura Vascbes 

hard to dobuy 

(4) einitabzad pointarh might Couw 

2 lements 

cune oghme ntaton ett. alloatod. bloce no ds b be raed eplicty 



Pointar b 

’Pointers 

Symtor ! 

an amay : 

mamory block g an anay vesable 

dataa 

Ecmpe: 

iot mGin () 

)nclude <Btd;o.b) 

output 

an aray points th addross 

* vasable-nae [size]; 

Value 

påntf(" Value q aiy Poln 

pintfl" Value q pointor Vahcble : 7.d , áa); 

Vahable. 

po)nter 

Va lue g arcy pointay Vasable . l4e 173 88s 

Function Pointer : 

’P pojntor 

Pojntar Vañable :y.d", ) 

o a fonctien 19 khoon as Function Vointer inc 

’ Vold (perfn1)tt nt)} 

Tokunjpe (*funeHon. pointer) (funcHon arGament 

’ dauble (*puf 2) Cdaubk , Char) 13 

list) ; 



Etcmple : 
#nclude stdio.k> 

Int gum (int a , înt b) 

3 
TOAurn atb 

on 

Vold maint) 

int ab; 

pintf ("\nlE 

Ynt C* fun Pty 3um) (int 

Ale Hondbng : 

Output: 

phntfl"\nt Entor the 

("nlE 

Ehtor the Value for a and b: I5 
45 

Sum 

|bDicge dence buch 

Sum g i5 and H6 Ussng Funchon Pointer is :6o 

Sum I5 and H5 (Ising Novmal Function ls:bo 

int) = &8um; 

phntf (" lnit &um q .d and y.d csing Nomal Funetion 

Valua joY a and b: \n') 

rd cisng Function DBinter is : 

. d°, a,b, funfisurn ls ,b)) ; 
Y.d and nd Using 

’e fles So frcthons handle data on a 

Sream Ohentod Satu iles: 

Is ed ", a,b, Burm leib)); 

a hard dislk . 

ec , lake plece GUtonascally 

hanale les as ioo pes 
Cu) gEoam Oh¡otod Scta (9ort) flbs 

Sustem Ohonted Seta (Bina) Filas 

batondeny 

th2 bcyoan . he Slo oporators ike bukring , data Converions 

as it appeaT 



ystarm 
>yem ohantod 

oith tho 

Convarfing into tot prmat 

Oporctiors oh fles: 

’ Crocton a neo fle 

’ Oponing an Qiatng jile 
’ locding deta tom 
’ ibng data n a 
’ lesing a file 

Oantod Data ilas: 

dcta filos 

loput output Functios ! 

fopen 

Functon 

fcloe 

and data bkorod 9n 

putw 

availabla fo the Dtdio tbay 

fpirtt 
fhant 

tgoth 
fpatb 

a fle 

So honala (iles in c fle opt lapt junctons 

fila 

opens a fie 
a Clone» a file 

Uses |Puspos 

Roads a charactor 

ontos a chayttoy 

Rocd 

Road intagar 
Gn intagaY 

mamory oithout 

Panth fomctted cutput 

( 

clonely ascstod 

Rocds fomettod input 

fom a file. 

b a fle 

a fie 
rom fle a 

charactors fom a fie 
Wnte a bEing g Charctterb oa fle 

Jatocts end-q -ile markar in a zle 



Basic Formct q fopent) : 

F\LE * fopen (Cot char # flaPath Const Char y m ode) 

’Fle path ’ ha fT hE arqumont a a pointor o a gthng 

Conta ning The name fla be cponad . 

’ male’ The bocond aqumaot s an 

>foponc) function ToturNS NuLL n 

Otu FlLE Strocm pointer on bueces 

Exempla : 
nctude <stdio h 

nt main) 

ElLE tp 

tp= fopen (" file Naone. ExE 

Basic Fomat 

Tnt fctoso ( FILE gtr@cm) 

fclose () 

’ fclosc) <uncsion 1s 
hoteascs tha memoy btroam 

finclude <stdioh> 
?nt maint) 

FILE #fp 

fpzfopen ("Hlenekxe", "; 
fpintffp ".s" 

acco% mode 

'Sample fort"); 
() 

Case 

ac lbrzy guneton that 
oponod by the fopont) ncton 

e sailure and 



fctose (fp) ; 
YOtuin 0 

Basic Foimct g gatcc) 

int getc (FILE strocm): 

’gotc c) funtion ts a 

a chereter om a pla that has boan Oponad n a n roed noda 

by the 1epent) Junction 

emple: 
tìnclude < Stdiohs 

tnt mainc) 

FILE fp = fopen C"flaNGme . t", "y^); 

fot ch qote(fp); 
hije CchË- EoF) 

putchar (ch) ; 

ch getc(p)} 

Olse 

e lbicy unction , ohch 1acds 

pinty ("n Rocchod tha ond g sila. "); 

pont ('n mo thins gone koreng'); 
fclose (fp); 

qetchart); 



Basic Fomat putc c) 

Int putc (lnt C FiLE Stracm); 

>qhe putce) untbon ib a c ibxxy uncton hich ib 

a choractoy lo a file 

Etompla : 
fot ocin (vod) 

FILE *fle Norne ; 

chor ch, 

AlaNcme. 
for ( ch 

fopen ("angthing txt ", " E"); 
D';chl's' chtt 

fclose( ilescma) 

Basic Format qet) 

Int geto CFiLE *straam) 3 

got) unchon îs cyed o toed an intager om a fle 

that has bean openpd n road mle . 

Bassc fornet g puts) 
Tnt ptw (int C» FILE * Staam) 

-’ putw) uncton ts csed k Oite an yntoger lo a fila. 



Excmple : 
nt man (Vold) 

FILE fila Ncre; 

fila adarne. =fopan (" aneting " "w)y 
ptw (is flaName); 

filadome); put 
put (k Alesome); 

fclose. C fleNoma); 

hohle (getw (filenome) ] = Eo) 

fclase (tp); 

n= geE (filaNarme); 

Bassc Foimat 

fopen ("kost.c.' " "); 

FLcmpla: 

|ot fpintf (FlLE # straam Const chay *fonet 

fpintfe) 

frt mcin (Void) 

- fpinttco funttion pames aguments accodg 
la fncheatad bq ha Btrecm . 

..); 

The 



) 

TO tun (o), 

phntf(" Yoa -name Y.d\E"' yr); 

pòntf(" getond Word t sIE" Sta); 
"su1); pintf (" Ftrst od 1.s\E 

fputh (" Wetcore h' lo Nama) 
fileNcrna. = fopen ("anthing tr t" +"); 

funeton Tocds fomatt od nut from a fla 

Jot mant) 
Fxemple : 

’ fscanf 

Int focanf ( FILE wstocm Corst char fomat, o.); 

Basic Fomnat g foenf () 

totun (0} 

fportf (floNce. ".9 y.3 d", " oeteome ", "to" ole); 
flo Noma. a fopen (" anythng · Are","y); 

FILE *ilanG ma 



Basic formit g foeta() 

Cher fgots (Chor str s nt n FlLE Mstrocm) 

fgetsc) unton 1s mpomntod Tn jila -iolatod pronmcs 

Ercrnple : 
Vold man(Vold) 

EILE * filaNcma; 

Chor chloJ; 

fileson. c fopen (" anythng trt" ,"y); 

pimtt (" s" fgets chsho flonaa ))s 
fclose C filaName); 

Baste Fomct fputs) 

Exomple ! 

Int fruts (Const char *st, FILE rstesm) 

’> fpuesco juncton is lmplernantad tn filaoetod fpatto 
prane mns go itng bings h any particcley File 

fot rain() 

W 

FILE *fp, 

fp= fopen ("ilaNkrna. -trt"""); 
fputs ("This ib a oCmpla tort ple'fp)} 
tputs(Ns le Cantcirs oro &mpla tort data fP} 

progens 



) 

bogora. bo7ore 

hiecbves 

ure Code 
Pranams proides praprxossor 

pxosses Cur Souo Cole 

the endg jk 

Dhch to) the Compiler propross the

are 
pryrams That praosses 

Complbng 

->Propaossor 
beore Cmpiletion 

>Propoossoh 

PreprecossoY rectbvos! 

flose cAlee); 

puts ( but ); 
fqets (but Sz0c+ (but)s flee); 

bhila. ( 1fo o(filee)) 

14(filee) 
ilee - fopen (" infor . Er","Y"); 

Chor but CoJ; 

FILE y flae NuLL; 

nt main) 
Eromple 

1s \oached otorcale t 10 tus alse 
’foofo uncton 

Int faof (FILE *sbroarn)} 

Basc Fornat 



The 

MGco: 

lypos g Pre proce ssor Diacsves 

ja Inc(usion 

Condthonal Cornplatson 

Prapraossoy 

Ofhay dnocpves 

&ynesx : # dogne 

tho basic deta types 

File Inctusion ! 

’ qhis maero dayines Costznt vclue aod 

Syntar: #\nctude < file -name) 

The ure (ode 

tha ron proram 

Condi tonal Complkton 

othor io chves 

’# Pragrma 

diacova 

main 

Comnnands 

Unday t csod 

proncm an tha speijod plare 

bagns 

1s cwod 

oth a t (hash) mbo). 

|3cue proyrm bogore Completin coith ros poct o Condition. 

tha fle Ale name is inctuded 

Can be any % 

ncludod or Quc uded n 

ain functon tn c pagram 

Undafna definad 
call a untfon bofore and afto 

macD Vancbk. 

to 



Othor Pragrna Oirochves 

main junton tn 

#ragma gtortup < functon. narne -1> ’ 

funton 

Oxocut os uncton nGmad fun t1on. namo1" bopra pragram 

buvtupl boyp1e the Contol pasos o mainc)) 

YOtuurs rom main) 

narnod uncton norno 2" jut 

Praprocesso Eemples: 
S)20 lo 

3i2£ with lo 

t ncude cstdio .h) 

qhis hoctva tots the Complar roplara

This dirochva 

Call a juncton bojora and aor 

prem. 

mygila 

ardtf 

qhis 

and add tha tort b the Corroct bource 

#Undef F s12E 

Çhis ditocva 

hna tals the Compler 

# dopna F.SZE 8o 

bapra 

#depne NSG " koa log 

tols et stdio h rom ystom ibrchos 

the 

file 

dhroctor and add the Contont h coth Cuent 8aure 

Contrl 

tha Tnstante 

gpt myla.h (rom local 

bit tos b ondofine oisthng F.SiZ£ ard dajine it as 30 

sle. 

#Pragma oit < juntton- -narme -2)’ this dio (bvo 
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