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|Stauchunes ond tons:
[P Tuknoduckion o
: imn}a_gtnuckune e ' T

Yt VANNDINKA

- UNIT-L |
S'WCTURES' UNJONS gﬂ FJ_LES ~

!
-

- ~ e W v - - ~

- N\ ~ ' -

K

13

IR e Name and qualificolion awe chan dala type. age 5 iniegen and

1 useful hene-

- “>€CLOmn9 shauctune omiobles

= Accedgsing’ oksictune ‘'membens
™ Stauctune fnitio lization

[ Copying Gnd Gomposing Ghauctuse VOiabAeS.

= Openabionis on individual membend

[> Annoys of Shnuctunies
5‘*/111:1035 w?ﬂﬁ?ﬁw 5{:31!10":(1:169

.-25“!:J1ackqne5;_ within Stnuctunes

b &quc{;uneg de’ EmCHth
> Unions |

ﬁ*sz_e of stnuctunes .
> Bk Felds

> Type def

> Enum

Sy L ' FoR STRUCTUREGH
J.ngoom:’meCE OF WCOR)?QE&DW AN

2 A vaniable con tone 6 Siagle value ok a bime-

= Amiays can be used to mepnesent o Colleckion of Simikon data TkemsS -

1> We cann't use amnays $F we conk ko mepresent G Cougtion OF different-

data tems using @ gingle nome-
3 Fon example Considen, we WOnt to mainkain employee infenm
_s Employee informokion may include €rmplogee name, 0ge. quakific
>7To ‘.mo.inl:oin emplogee Information diffenent doto types o7€

ation-

akion, salany ke
neqmnEd :
solony %5

\e Gnnay - We need

~> AlL L ; , d in G Sn
ALl these data kypes canrt be mepresented in G 5ng oy Conrit b8

to deciane diffesent anmays fon each data kype- Hence, &

2 ina_these wined data kypes, C pncyi’des a featune known 05 ehuckunes__




|DEFINITIoN:-

DA skauctune 5 a Céuech'on of heknogeneous exemen\ﬁ -

R
2 A skauctune %5 o cg,uechon of duﬁénenl: dota .l;emS Qmeed urden Q.

Smgie name:
EXA mpLES coR) USEB -

-)btmuctunes Can be tsed to :lepnesent the fouowmg

1-Customen de&a.)_s name, telephone, City . cabegony -

2- Addness : viame, doon-numben, skaeel, Ciky e
3 Emplog_ee deLQIIS . home, age, qualiﬁcdhon Salany - } (
L-Cily : nome, Countny, popum\non ‘ B .
| 5- Book detoils : Cuthon, Litle, pnice, yean (
6- Date : : dag, month, yean (
.?-(T;me i Seconds, minutes, houns ' | <

PByY using stnuctunes, the data Can be omgonized n 0 mone metningful wag
FEATURES OF STRUCTURES:- o
1+ Neskting of stauctunes 15 possible - (e- one con Cneake Stauckune within

a stauctune Using this feclune one con handle complex dolo. bypes-
_2’ To Copy elements of one awnay to ancthen annay , the elements Ome
~ Copied One by one- Tk s not possibie to Copy 0Ll e elements ot O
Eime - -

Whene 6% in stauctune, it 6 possible to copy Wre ol the slmuc’cune_
;'E’Lemenks at o Kwme usng = openaton -

3Tt % qloo possibie ko pa%6  shauctune elements to O funckion
4Tk % Glso possible to Cneate stauctuse poinbexs - <




- |2:DEFINING A STRUCTURES:-
- Each and eveny Gtnuctune must be defined and declomed befone they ome

. Used 'n q prognam- L
?5Emuctune defirition Caeates o fonmok tnal may ‘e used to dedﬁ“?
Stauchune vaniables - |

~Syntax: The genenal fonmol of Stauctune definition %6 05 follows:
o _ , o
> keyiosd —> Shauttune tag

PEUCE ™ sinuctune. vame
i

Oata-type * membeny L ;
& DO‘:Q"EHP"- memben2: - Stauckune elements

T (ox)

- - - - Skauctune membexs
Data-type  memben.n:

—

)
¢ B
Semi-colon tesmingteg the enline Statement

- Sknuctune declanation (nmo,gg 5\;an5 with Skauck kegword )

'4>5Enuc_tune—name s Lmown 05 o tag, it may be used to decmne stauctune

OTabiES: g1,

une name 5 opkiongh fn Some gttuokions-
;)Fﬂne Skauctune deﬁni'\:ion must be enclosed Within o pain of Cunly bonaces -
hyrhe o0dy of the Stauctune Showd end with sems-colon- - ‘
~> Membeng of Skauctunes gne not vaniables - They dorl} occupy any

| DRMONY unkil e Gse cesocialed with stauctuse vamiables -

~> Eac

h
| Terben of o Shauctune Containg §i5 own memony-
{

Exomple]:-
VA AAAA

{

:9Lek us C0n5§d€ﬁ, we wank to nepneeenl: G boolke datetase -

| The book databage Congists of book name, authon, numben of Pages,
Gnd Pice - We can define a stauctune to aepaesent this 05 follows:

. ?EJIU.C].' boo.k_bonk

Chon Litlef20] "
Chan cuthonrdéy

it pages; -
floot “psiice

M 3
i



._>
The “93”0"5 Sbtuct declones @ stauctusie Eo hold the details oF

b dato feids nomely kEle, aubhon, pages and price - These F.exde ane
Called Skauctune membens (o) skauctune ekements -

> book_bank 16 the ngme of e skauckune -

9
The stwuctune definiLion desmbes a Fonmo\: caued temploke ko "BP"BSG"L_

Hﬂg%m __ i .
‘“"'Erlmonmahon

Annag OF "210 Chgnac‘\;e;}s‘_ 1 Btle
[Anoy of 16 Chanackens | sibon
[ inkegen | pages | | .

Exomple g;:-
VY VYV VYA~

DDefine 0 Shawctune Lo nepsesent Student infanmakion- \
Te Student nfonmalion may include Tol Aumbe 11, Student nome,

baanch gnd Semesten-

Stauct Studenk
{ .

it nolL-no:

Chan namel20];

| int semesten:

| chan bomanch{icd: o
.

;Emmplﬁa‘—

2220204

r:>DeFme G Stowctune to hold empmgee infonmalion (nome, Gge, QWF'COL
' and salaay)-

!
|
{

Stauct employee

1

chan namef3o];

it oge

Chean cluau-ﬁcattcn[w;
floak Salany;




@

‘ ::>'5_Lnu¢kqpe 5 G usen-defined daka type -

: S ' whene. .
® We can declane the Sknuctume vaniableS Using Stnuctune voame oy
™ the proguam: |

BS c PE —— Vaablet, variable2, ---— Vasiablen ;

I

t

Exémple: Stauct book-bank -/ 5K Stauctune definition *x/

Chan LiLlef20]:

Chan authonis):

mk poges:

float pnice:
¥

Stauct book-bank b, b2,b3; /¥ Deciamtion of shauckun®

Hene b1,b2, b3 gre Stauctune Vaniables of type book-bank: Each vaniable
Will have I Geids namely Litke, Guthon, pages and pnice -

Aften declaning the shauckyne vaniables, memony i5 aiocaked-
Tt 5 also possibe to Combine both the skauctune definition ang
Vaniabies declanation in one Statement Q5 follows,

Skauct ook lbank

£
Chan Blier20]:
Cho Oubhoos 5]
ik pages;
Hoak pice .
| Jog, 9, b3;
§§::>The use of Stauctune name (o) tog name o optional
) Eu E’Enu'd: NOTE: This method 95 not SIBCOmmBn?jS

€,
because withoul 0 tog nam

: Chan Litie{2o7: candt use 2 fon Futune declanakion

Chgn QuthonDis]

Ml pages;

Yo, 1, 03



* ¢

ACCESSING STRUCTURE MEMBERS:- (08) USE OF 9T CPERATCR:

£ Stauctune membens Hnemse,LF ane nok voniables: They should be lmkﬁd
to the 5b1uckune VOmabLES n onden ko make them mean-ng{:u}- membeflS N

> The Link bemeen the memben ond a voniable eskabh@hed using the .
* (dot) openaton-

~ dok OPe“OLOJ' (+) 9 also knomn 05 memoen OPEsatDat

> g can CICCP.55 QLnuci;une membend b;ﬂ using ° dok Opemal:ozl

Syntas | E’E‘W*”“@ Vostiable s Gtauctusne memkesl

EX ghauck ‘book-bank

L
Chan LiHelhal; )
Chan |
agkhon[303 L1 o ebuckwe memioens
flook pmice:
b oyeo; U
L

EE IS $oe)

Skauct beok.bank b1,b2/- = Sppuclung VodL ET

NOWw WE Con @cess the Stnuctune membens as follows:

h

L€ bi-Ltle -> Repnesents Likle of ookl
b1. GUHIUII%ernEE;en‘CS authon ©fF boclkd

“bl- price -

b1:yeas

b2-Eitle > Repnecents Litle of book2
b2:authen

b2: pnice.

b2-yeon

“ﬁ@%@&opm



" |STRUCTURE INITIALIZATION :-

| DTere aze many woys to initiakize the Stnuickune membene-

1+ Skauctuze vomiobles con be infkiolized Gt Compike-Eime -

- Skauck book-bank o
i -

i
i

{

Chan e (L0]>
Chan Outhon(303 "
Fiogk pmice:
fk yean>
I ={ cos", *ealogurusmamy”, 300.00, 1847+
- Thig nikiakizakion assign cos to by EiELe
| Galngunasmamy to blauthon
300-00 to bi-price
163+ Lo bl:yean

BIE The caden OF walues enciosed in Hhe bnaces muek vmlch the oades of

membens n the Skauckune definilion:

Ehemn-
stauck book_bank |

Chan EEreluo]:
Chan qubhon (3¢
Floot price,
thk yean:

Ay

Skauct book-banic bl:{“cog,", " Bg}agmusw&mg", 300:00, \QB?}/‘
tauct beok-bonk b2 =( " gE", " Preseman’, 156-06, 1aqo}
5’:J\L1Ck book -bank bg:&" Me'rmon%t u pneégmn") 50000 ]Qgé]j)

EX: stauct beok.loank ba;

. v}
b1+ paice = 30000 skncpy( bi-authon, “ Beloguauswamy' )

Hoo

Joa - [Ta¥ 3B
gt & jCU-n‘l — R

5}-ncp( b1 ‘hHe Do

S’

EX: We (on aled declane mose thon one Staudune vaniGble ond irikiakize

R We Can also Use Ggg,ignmenk CPENGLOT ko tibialize stnuctune vomiableS.



3 Scanf funckion con be used Lo mead the volues thzough keyboand .
Exy stauct book-bank .

Chon BEie[30d:
Chan Quthoafuel
. Heol price_

b yean:
X )
skauck book-bahke by
2 Scanf(" 15", b-Eikle);
Scanf (V" 16", b.authon)!
Scanf (4", db-price);

Scanf (" 2d", & b.yean)
NOTE: -

D We cann't inikiolize Sndividual membexs neide Skauckune definibion -
EX. Skauck book.bank

flook pnice :‘300-00; ‘B Fwalid
> Trwali
Chan kiblefod = Cos"s J -

X
DIt %5 peanditted o hove o poankial wikiolizakion- we con wnkiokize only
‘Ehe Gingk fons membens and leove the nemoining blank

i°> e uninibiakized membens il be assigned default voluies:

E =7 0 fon tmtegen & floaking- peink membenS

0" foa1 chanoclens ond staings:




. |EXAMPLE PROGRAMS '~
‘E— w

‘ . an ofF
- |»>Define g staucture book bank chich conbams GHAE, Qubhon, price ond ye

Publication. write o ¢ prognam to nead this m&mmahorl F,mm khe keyboord
and d\sp)og the same - on the Gcneen -

.#mc_iudemkdno h> o | : B
#mclodecconiohy 0 . I

Vord  mgin()
l;, .
 Gknuck book_bank /4 Oefinining a stnuctune %/

Chon Eiblefud]:
Chan Quthonfad:
Fleat price:

Mk yeas:

Yo

7/

Skauck book-bank b [ % Declaning @ gknuctune Vaniable ¥/
Clagenyy,

Pointf (" Enten Bble OF the looak:");

Sconf(" 48", bikikie)

Piinte (M Enten aubhon name:"):

Canf (" 75", b.qukhon);

PaintF(" Enten price of the book :"): o
Scanf(* 2£%, & b.price); -

Pnintf (" aken yean of publicakion: ”)

SCF 1" A" ¢ e,
Printf (" Book. debails ane:”).

Prinkf(" Book vore - 15" bk ELB)
Pk ("In Authoy +s"

b-authon);
PrinkH(" \n Pmce -y b-pnice):
Pintf(*\n yegy . 4", byean).
Gekch); -
J
Explongtion: -
AV

The above PTIognam defines a Sknuctune loook-kank thak Conkains | r;nemben:
Nomely  itke, Quthon, pnice and Yean- 1) mepds the values thwough the keyboand.

-and (_]','gpjﬂ(j the inforhaion UBmg prted Rwackon -




. Emmpl,e PnoqnomB -

= Define a Sknuctune Emplogee Which Conm\ns employee fd, name, qunhF.caborz
Qnd Sczlnng wn.Le a C pnognam to meod the values Hnnough the keyboand
G"’d deplﬁ_\j the Con%en‘r. ‘the sknuckune ,

#Mclude <stdiohy
#include <{Conig+h>

Void MQin)

'
i

Sknuct Employee . /x Defining Q Sknuctune 7
nt 4 1

Chom namefigys
Chan quakificokisnfar):
floak solony:

.
e

Stauck  Emplogee €; /s Derlavtog O Shauciune vamidole %/
Clngeney,

/ % Reading the values fon Stauctune wembens %/

Prtintf (" Enten emphayee details | §d, noree, qualification, 5‘11'(1“933"L
SCanf (" pd 45 g '/-f"L&e.‘id’Ag.name,&e-quoﬁﬁco\ﬁOn, &e-@gngL
/% Displaying the values #/

P (" Employee wem T ; 4, 0-T0) -

| printf " \n Employee name : 16", e.name):

printf(™ auakification & 7. 8", e.quakification):

| PaintC" - Galany « 4, g0 o, . salony):
Gekche):
¥

{
|
i

[

NPYT. -

Enten €mployee details( g, narme,qualificakion, solaay]: |
OUJPU' -

2 ARk mManagen oo -
Employee 4 119,
Employee name : Ayt

. Gualification: Managen
P 501»\.031(4 50000




,'Emmpl,e grm3- @
D lnike o priognam ko pnmk the manke obkained b3 two gudents Using - Sknmhmeﬁ

#mcludemkd-o h
#includecomohs
Void  mgin()

—Stauct skudent
[ 4 .
f ;

it manksy, manks2, manks3*

3 |
Stauck student 81 =L ag, o, L) I Compile time irikiakizokion ¥/
Skauck gtudent g = {as, 80, El) |
Clnsenly:

Printf(" Manks obkained by Pt shudest 1 7d d +g" 61 maks1, S1.manks2,
' | S1 rmnwaa)

Print"n Manks obtained by 19 sludert: #d 4d 4, 62.manks1, 52.manks2,
52: monks3 ),

getch():
L
ouTpUT:- »
Manks obtained by Bt studenk 1 a0 80 4o
- Maaks oblotned by 2" gtudent :d5 80 5

OTZE OF STRUCTURES:-
& Skauctune $5 o colleckon of different dota Stens.
fi’»i@?e of sknuctune = sum of size of alk s membens !

EL. stnuck Student:

it noll-ng:

chan namef2q1:
Chan bnanch(id:
Floal mankg:

X

5ize of Sludent ghnuckune = = gizeof (5ol -rg)+ sizeof (name)+ sxzeoF(bmnch)+5:ze0F(manks
T2+204104+ by

T 36 byies.



=>hle can use sizeof ppenaton to know the size of o stauckune-
2Thene ave Ewo ways:

1 synkav: [Gisect (gkct_Shouctune-nome);]

Bt gizeof(gkauct student)
| The Ghae ciakerment wetums_gize OF Student gbswchume:

R St | oieof (sknuciune-vonioble): |

EL gbnuck 5kuden¥ 8

- Giteot (8) ,
L ghauctune vaniable .

Exomple pYGnam’-

= Define G Stnuckune book hich Contoins  Kbke, Qubnon, PmIce & yean of publical’
Wwiile o ¢ prognam to display the size of the stauckune -
Hinclude<atdiohs

#iclude < Corphs

Void mgin( )

{
stauck book

{

Chan BLie(203:
Chan authon (20
Floak pmice
b "
y Yean,
Stauck book b*
Chseny:
Prinki( " Gize Of Genuckune loook = 14", Gizeof (Skauck bock))
O\ Gize of Sbnuctune book = +d', Sizecf(b)):
gekchy:

!
-

Ourput:-
 Size of shauctune book =ub
Gize of otnuctune ook =hLé




@

'COPYJ:NG AND COMPARING STRUCTURE VARTABLES ;-

|2 copygng STRUCTURE VARJAGLES - | .
T , fed USing =' operoton Lo -
P Tuo vanibles of same Stmuctuse kype can be copied Using =" operokot i

We Can Copy the cortent of one stnuctune vamigble to angthes Sknuctus
Vasigble-

| . o — O o
IEEED ard 52 gme two Stwuctune Vamiobles of game type then the followirg
 Staiements ge valid:  5y-59 comd $2:563 -
5‘;"- Skatick Q\;udetxl:‘ |

g

Chay. nQﬂBESOL
- -igek g
sbimuck Stident 510135, Y rRam", go ool
Bbuck shudent 52

2The skalernent 82751 (opies: the corkeny OF € to & -
- Now g9.9g =135 |

2. rnme‘ =RAM
52: MOnis = 9o0-00

Z'C"‘MPARJNG STRUCTURE VARIABLES !~
\ - ——
OTL

% nok passible ko Compane o shauckune \anigbles dinectly -
f 5180, ane two Sknuckure Vaniables “then 81z =59
| S11:8) YOn€ nok voliy.

i le.

C‘>Z’F We Wank Ly ¢

TPAE the  skauctune Vanrables ,we oy Compané.
the

r”d3V7du0L membens -

B 35.94 z52.9d

Skacmp( 81- name, 52.name)
51 manks = = g .manks
NoTe

* C doesn'l pennil ony Logical operakiong on Stnuctune Vaniableg -




Emmp)«e Pno_gmdm?r |

Do,
. ;Y Ry s ;v.“-;},; ;
Comey s s ATEARTY T A 1_2’{ \xQD
....’,,\.. IR ;}_;‘v,\‘-},“ O T AR
cPiactyl i aad Ty T

' | Coout igion OF Stnuctune
S UWnite o C pnognam o tAusinate Copying onc} Compan $\°ﬂ
Vaniobles: :
| #fnciude ¢skdio-hiy
F#Hinclide <comiphs

019 masne)- — - =

‘Stauck. gtudent
Chan name(se]:
int id '
flodk manks,

Stauct shudent s :{ "DuARA, 12, So-oa}u

Stnuct student gy

ClTlSCnLl;

9522813 Jw Cop\j‘\‘ng‘-ﬁ? /

Printf (" Stugent 2 name 181 45", S2.name):

pfatfl n student2. $d 5. #d" 82:5d);

prnbf("Wn student2 manks: g, 62-manks)

F(93:39=262:7d && 81-manks: =52 maNKS) I % comparing %/

{ — 1
Pninkf (" Both students ane eame)

J
else

printf("\n Studeots ase vot same'):

4
getch(y:

j

f QUTPUT-  shudenta NAMe 15 DWARAX
: Student2 fd s\
| Student? manks <8000

Both students One Some

i
!




|
QE’ER_AII.Q@S O 'TNDIVIDUAL MEMBERS:- .

=Y merﬂan With o Opencﬁon along anth s stnuc,kune Variigble can be
Lneaked hke 0" ronrviol vamabke

embens-
—DE’O me Penfonm aU, ’dne amthmgbc openohons on mdividuo}. 5tnuC¥uﬂe m
E" Stnucl: monkg

{ k- r-m
ml: mg
Pk mgy

_'5 R .

Staucl -vhanks s={ap,80 ,38Yy:

total - 5~m1+s YM2+ SN - .

=>Ule con allso GPPlY Sncsemed: and decsement: openo\:ons ko nymenic EBPeC
mteges type ¥ membens-

Ex S mi+ 4
| +r¥S.my
-=5.m)

| No ldU.O_L S\ZﬂUC‘:UZﬂe
2 We can also apply ol melokionok openctoss to Compane Y. tndiv
memben%

B If 61 86 gre two sl'nuc’cune Vaxiables of same type, then tne Founwm_q
OPesakions ane vakid

1- 61-0ge » 52.age

% 51-m3 z:62.m)

3: S1.totoh | = S2-total °

“>UWe con alsp use mdividual Sknuckuse membens n expaessions:

EL shwuck  wanks

: int mjg.
Mt me
3,

skauct masks 5t qo, 1o, L5y
S5m3z - S-m3% 10!

g = (&m3 +6\m1+5-m3)/3;




Sle a pnognom bo mead the wmamics’ dbtoined: oy : ggkudent o 3¢ ‘éu@clcs
,Oﬂd Calculgtes 16 Gum and Qvenage-
‘#mclude(g]:d,o |.,> ' )

#mclude £ como \q)
VOld mamL)

{
- stauck wanks

- Skaack Yﬁ@’}tl{s_ 8
pint sum:
Floak avgj:
~ Olngentny
Printf(" Enken manks: Obtained by a student n 2 subjecks: )

Seanf( ' A4 43 +3" &6m1, kG2, &S m3)

Sum :5'm1'+6-m'2+5‘m3/*
ayg :5Um/3/'.
printf "\ Gum $6: % d", Bum): ]
Printf("in Averoge ts: 4" ovg):
Qetchly

J
QUTPUT -

Fkes manks obkained by 0 Gludenk fn 3 oubjectst =0

80 Qo

Sum g 240
Avenage {57 80:00




ARRAY & &8
~ :>A:may $5 'a Co.llecbon of Similon dato n’cems Tn the game 6oy we
Con algo defivig gy of shauctunes - |

‘ ">Mheneven the' Game Sknuctune rﬁ Jco be applied ko a group oF people
.n 5uch 5.l:ua\=\ons annoy of skauckunes il be de&ned

p k—re—aF-S\eﬂuGL%e:l;gpg—v—_—
. infonmalion of 60 skudenw n
.. kae neqmned ‘:o use nent sxmuckwxe vaniables

Fom skudesk 1 ko Shudent 60, which T nob c;nvemenk
A ’UGH:Bn rapp:wacl-, would oe ko tge’ G ann0y of 5\::1(1»6!:(43135
|2>Annay 68 5!:_:-;1; el:wtes con be decloned as fomows:

Sknuck  sudent.ofp
{

it yoll-numben:
Chan nameDol:
okt ma,mo:
floak avg: |
L | ———>annay of Skauctunes .
Stauck  student.info 54{5@:}
Tn the obove example, 5(601 56 an amny Of Shuctunes each '
Contoining 5 wmembens namely okl aumben, nome, M1, m2 ond QY9

2 An onnay of sinuckunes 56 Sromed ngde the memony 05 foMlow®:

——

siol-numbeén

5101 | e
m2
0Ny ]
Jol-numben
name

i1 w1

me

.ovg

- e e

| 5eAl_numbes

- name
5(-5@ ol
e




'-‘2'>Lde Can use khe Usual Qnnay Occessing methods ko 0ccess md,v.dual
elemenl'e and then memben openo’con to access membeﬂs

Fon ewomple,  gio]- name nepneeen\:s Gn&\r Skudenk vame
S{uil-avg nepnesenks iy 5kuden¥ 0y moaks and 6o or.

| Euimple pnognam\

| / *“"ﬂ’e a C-prnoguorn £ accepk oAl numben, nome Ond monks obLame(
% 3 subjects of 3 Students i 0 closs -and diepldy ol-nirmben
- Name; mgnks o 3 subjects and 0venoge maaks * /

#hcludecsidiohs

#include<¢onioihs

Void mafn( )

{ |
Stauct sludent
{

ok soll-ro:
Choy nomefaod:
it Subs, Bub2, suba:
Floal o0y *
J |
gknuct student 80313 4% annoy of Sknuctunes x /
b 0

R ~
Clngcar,

) I8

Priolf (" Enlten molt numben, name, manks v 3 Subjects For 2 Ghden
‘FOJ’I(_, 12050 <3_,I.+-|')

I
Scanf( " 14 15 hd 43 g, &5111-well-no, & 613 nome,,
85017 subl, &5Lid sub2, &L suba)

3
x /% Calculobing OVERGQE ™anks ¥ /

‘ FOn(,f:O,‘ fca;f-\'%)

1

| 5(131.avg = (5133-5ub1 + 5832 sub2+ 51T 5ub3)}3/‘

J



pmnkF( \n Rou Numbe.n \b Nome \b Sub1 \k sub2 \k suba \t avg' )

| p’“fﬂrﬂ V'd 15 /d /.d Yid /.(:" 6(12- mgAl-no, 5{11- nome, 5[1] subl,

CIANE 5ubfz Bl 5ub3, 5011 avq ) B

En\:en RoAL nu,mben, name, maaks n 3 Sub)eckg fon 2 skuden’cs
o V%qd kuman Qo  8p 95

121 (Usho. B 10 8o
31 Uma . % a5 gg
IZo.u Numben Name  8ubi  subo 5ub3  owvg
A} Vindlumos 90 80 a5 8832
12) Usha, B0 F0 80 Fb6b
131 Uma Qo G5 85  4p-00

ELE Loanakion -

Tn the clove pPrognom annay oF shnuctunes %6 used Lo tone
the detnils of 3 studenls $n o closs.




ARRAVS mmzu STRUCTURES‘

——

=C alows amoys G Skauckune membens e we can use 5mgle dnmen_
gionak om mul,\:\«d.mensnonod, annoys oF kype ok, fiook on chas-

» -_E—,": Sknuck . student

it numben: ] L

}
. #mcwde (conaorh) v i
!

¢
i

Chan nome{a"oa
 Floak Su!q,eck[sj

is:

Hexe, the memben subject con‘ca.ns 6 elemenis, Subjectol, su&g,ecl:tn N

j_;.amays ‘within stnuctunes

{
i

ISHBJBC’fBJ Sukuecnht\ gubject 161 These elements can be acceseed bg
:Uﬁmg Oppnopmai:e SubSCmpEB

Fon ewmpLe 5-subject L] —avnepxesen\;g momkg obkcined Sa {d Su’rgjecjc
- subjectk (5] > nepnesents manks oktained n 6t sugect

Exvample pn%nam' _

/3% Defie 0 Stauckune giudent hich Conkains RoM-numben Ond MGk |
Ootoined by O Gtudent in 2 subjecks: Use onnby ko nepnegent mMCnkS -
Calculote ond display Eotal moaks */

mCLUdB(Skdco\ h)

G tokal =0

void mahal) P fon( T2 01 T¢3; T )

{ P :
Stnuct studenk 5 tokal = Grbotol+6-8ubl Y
o 3
mt  noll-no: - 8" S tokal \*
fob Gubfa); | prRabp( " Tobak TS 70, P
¥ '
nk totol’ - getchl)
SLCuCl' student 5 ,_j
pmnnéf " Enten Student Roil-Numben! )

scanf(" 79", & S noll-n0);
Prinbf( " Manks oblgined n 3 subects)s |
fon(f:0:9¢3: 044

Scanf (M #d" & 6ublid)




}I:N STRUCTURES:

____\

in_sknuctunes means nesking OF sknuchunes .
uneg- £} auowed n C- m‘ lge
,’en t\ne *"ouowrng 5%muctune to stone a pesgon dekails -

" " 2 e,
'The above Bi:nud:une defaes employee %4, Finot nome, middle nom

Lost name: Q“d solaxy- we con group Al the membens nelated to
fGmé ‘309991631 and dechme them 06 G Sub-Gtmuctune 08 follows:

Stauck employee

-nt efd

Stauct enameé <——‘ efd
i 1\9’ A nul'ﬂe
§ chan Fname (20]* \ocow)f'w Y
® Chan mname (3q: » U:\” \g,\ub“’ b@
' 5 " Chan Lname{2s]: ef '
3 e o
: float salony

- Yle,
! e
| Hene the stmuctune employee ConiGing tnome 05 t5 memben whick
%?EQBM % 0 stnuctune with 3 membens- '

5“‘>ACC€55‘ ing nnen sinucktune membens:
fouken etwuctune vamoble « fnnen.stnuctune vaniable » tonen skm
memben

‘J

;:> The fnen sknuctune membens can be accessed QS follows ;

€.nome: Fnome
€. name. Yinome

€. ngme: Lnome



= An fonen ghauctune can hove moze than one vamiable -

> We can aloo Use togname (on) snuctune name to declone
fanen Shwuckunl.- ‘ |
Ev ghwuctk erame

Chan Frame[20];

Chan Mnomel3q;
Chan Lnpme(ai);
X |
Struct employee '
[ |

?“)-‘ e_?a s

stwct ename name: > /% we axe using Stauctune Mame to.
Floab  salany: declane fonga Skauctue ¥/

38; 
=Tk %5 also possible to nest mone than one shauckuse -

EX elnuck employee

Stauck ename name: )

Stauct  date  dob: = 6ub Skauctunes (O

Sbuck  addness Oddness.pask - fagn Sbnuckuses.
3

P

Noke: C penafls neshing upto 15 levels.
Cay ollows 63 levels of negk‘rnQ*




Sl::nuct enome

Chan Faame (20]; |
Chon Mnomelag): ) gmph¥et
. Chon  Lname (3]
Ynome:
Skauct dob
{

rult nam €

ot date:
int moath:
ok yean:
Jo:

oate 0F | cinth

3
stnuct employee €

ClnsCn():
pntntf(" Enten viame C Fixst name, mPddhe nome and Last name)s )

Scanf (" 45 15 1.8" dg.name: Fname, & €.name ,Mnamej&e‘nume‘\_mmﬂz
Pninkf(" Enten Date of binth ( Date, month, Yean): n)
Scanf( " #d 4.4 19", &@-d-date, & €. d» monkh, &eds yeas)®

- Paintf No.
(" Name ; 1.5 4.g 76", e.rame.Fname, e.ngme. MNamE, & name‘momﬂ

Printf("n
Date of Blﬂ‘:h /=d %d /ad/ e. d' d(}kej e d. mon\:k, e g 58(17!')/‘

gekch():
-} Jnpuk:- -
Explanatipn:- Fnken name ( Fingt name, middie namé,
T lost name ), Ram Shaw Ponde

O

18-

T
10 the above Prognom  employee nome Eobon dale oF binth(Dobe, month tean’ | 1

D #ub phauctuies: ’\Nri\—lor:e 2am Shom fomC?

| Date of Ginth 2 1 1 1089



1 Smilan data flems

DiFrerence

1- Aoy {5 o Colleclg?o"n of

BeTween STRUCTURE Ond

ARRAY -

——aace

STRUCTURE

1. ghriuctune %5 a colleckion of Jiffexen'
__datg- Stems- '

Ex. Snb Dﬁtlboj/‘
float mifig]:

& Ammoys con be used Lo
sepnesent  Aisk of gimilan
oata Ttems-

370 Copy elements of one awnoy

Tt %6 nok possible to copy aik
elements ot o EPme -

EX: ™t afalz[1,2,3)
ok bfa]:

biol zafol

b[ JJ :Q[:B
bl21 -a(

glements ane
Copied one by
ore -

4- Uses Qf_ Onnﬂyﬁf_

T0 nepnesent

> List of employees tn o company
> L%t of products

monks e
= &

B glnuct studenk

fnb numben:

Chaa nome{'Qo:L

floot monks:
3
2 Stauctunes can be uged to hand,te'
mied dota ‘tems ony Complex data

ko anothen annay of came dotalype)
;{
lements ane copied one by one - i

3+ In ekuctuxes, St %5 possible Lo Copy;
the entine Content OF one stwuctuxe
vaniable to anothen sinuctune vaniool

of came kype ok @ Eime uging "=’ opem|

 BX gknuck studenk

£
S >
‘nt numb&n/

Chan nome(20]:
float manks

sknuct student &) =f 1,"usha”, qe-00l
Stnuct  student o2

‘ 92 261 -> Copying poking SEauCEUE
ak o ke v
- & Sbauckines can be ueed to represent:
|

. > Cugtomex details: name, phone numben, citt

| > AddneSS  doan m, Ghneeb, by

= Ligt af studan!

oy

—2 Bopk deils - L_?‘;LB,, QquOﬂ/ pn:tce ekc.



e, which glomes the add=ess of anothen vanioble . -
“of any data igpe ie- fmk, Floot, double ekc -

o han namef30):
chan Qubhon[20]:
fk  pages:

AP

Skauck lboo_k xptnt > pin is a pointen ko Stnuckune ook -
Stauct book b, —> gknuctune voniable

= Addness of glnuckune vaniable Can be tge Qseigned to gknuctune
| potnlen s follows:,
Pkn &b
Z>Now e can uge “—>" openaton ko aceess gkauchusie membess uging
pofnken -
B¢ pln—»name (%PLn)- name

pin >authon (o) (#pkn) - outhon

Pin-> poges (phn) + [FIgeS
= The  Qanangerenk of

structune vamidble cnd pointen to Sknuckune
o)
'S Ghown below,

bt name b.authon \..pages

65412 65(8D 65012
o}~ f"y
Phazdb 2 65432 +> addness of shnuckune

" membe st -
6559y :




B jle p:quamu '
| /# Lumte a pnognam ko defe O giwuctune book: D»3plﬂg ook deko»le
Using pom\:en o . stnuc’cuzze X/ ‘

A ncxude td:mb N

‘_#‘“Cmdkcoﬁ.o\h)w » . _ }
Void gt )
{ SR
Stauek: ok
{ |
Chan nomeges):
Chay - auEhon[aoJ
?nk PﬂQQS

SEnuc‘E book b={ vcpg”,
Stauck  book *pin;
CAnsCney:

Pkn - &b)'

Pitatf (" Book name ; %s”, Pk >name):
pn?n&FL“\ﬁ Authon 4 hg" oty - Quthon):
prinkf("\n Pages : 44" ptn—>poges)
Getch(;

" Q45 L 41
Balegunuswamy", 300}

Output: Book name: ¢pg

Althon; Bolagunuswamy
Pages 300




"STRuc;unss AND FUNCTTONSG:-

.\E

g

DL ke ang o!:ken vamabl.es, el:nuckune vamables con also be passed

35 “Gngquments to ﬁxncbon!& oL
w'rhe"e are 3 mekhods to poss Stnuctune membes® 06 anguments to
ﬁmchong | — S

1. P&%mg each memben of the Sl:nuchme as an ocmaL Qnguments oF

Ehe Funcl:xon CoLL

=2 Pasamg G Copy of enkme 5¥nucl:une to the called funchion-
3- Pagsing oddne.ﬁg of enkine Skauctune ko the caued Gmc\non

Fmsk mekhod Fbsgmg each membes op bhe We as an ad:uol O

>l can pOB5 ench memben of ‘the Sksuctune 06 Gn actual Qngumée
ko Hhe Funcben calL-

> The Gclual anguments axe then bneated Aike ondinany Vaniables -
Syntaxr:  funclionname(Skructune - membens) !
EL Slauck ook

' Chan Eitlefal:
Chon cuthon{io]:
floak pmice:

X

Stauck book b ={ "cog", v Balaguau”, 30-000) -
display (bkitle, brauthen , b pnice)*
Hexe we ane pogsing each memben of Stnuctune G5 Gn 0"8“‘“‘3“‘"

Disadvantage:-

3:.>Th75 method 5 Snefficient when the ghauctune size % Yoxge -




glomple Prognam;- | o
EDRsite o p}:ognam 1o pass Stnuctuse membens S anguments ko O usex-dekrd
funckion and display the Content of Skauctume: :

#include <stdioihy
#fncladEZCohib-b
- *,M—_aﬁlmad:—beek — — = — V 4__-—"_-45__“ o

chan name [10];
Chan qubhion [20];
floak pnice:

tnl pages;

Y

| Vofd maing )

{ Skauct book b=["cpg’, * Balagunusuamy®, 300-00, 280}
Void  display ( chan \:GG,ChCm of20], flook P, ink P09357) |
Chngeae)y; _ '

Prinkf (" Book dekails ane:") )

¥ .oni . . e one passing each
d@plag(b.mme, beauthox, b.pnice, b:page)’, — [+ se 0ne PO amgumenkw
getchey:

K

Void display (chan t00l, chan af207, flook P, ink poages)
printf (" 1 Book name is:v.g" £):
Priintf(" \n Authon $5: 18" a):

Pnintf("\n Price : hg", P

| prntf ("W Numben of pages: /d", pages):

Explanalion:-

NV TN ) eLS

Jn the cbove ewomple, the skauctume book Contains 4 wmembens vam

Name, guthon, pnice Gnd PAGES - we gne defining one stnuckune vonioble b.

' ckune @s
‘The function disphoy s caMed by possing each membex of the ot |
- Ggumedts o disphay(, b-name, b-authox, b.paice, b-poges >



= | O fucclion.noset STt v aRLE ’

SECOND . . 5 ;
2ECON: m. &5&?\9 enhng Skauctune ’fa Eff. w @

> We con poss g Copy of enkine Gmuckane ko the coed funckion-

B 5ince e funclion 5 Wonking on @ Copy OF the Stnuctune, any Changes mode
ko anucéune Membeng within the funckion wilk not meflect the omg:nol.

Skauckune - ' ' -

BThe £ oo 4
e funckion defintlion showld toke the following fonm.:

ekumn bype funckion_name (stnuct Skauctune.nome  Bknuctune-vanioble)
skakement 3 .
Skatement o

T e e e o - -

- e e - -

nekunn (Lxpnession);

[®The funclion declanckion 8 similan o function Yieaden-

[® The stauctune Vamiable used ' the funclion caiL and T the function
def.’n‘:‘k_-'on must be of same etnuct kype-

e sebunn stokement s Necessany onl when the funclion 15 seluanta
Some data back bo the calling funckfon -

o> .
| When g funckion  mebumms a Skauctune, T wugk be assigned to stnuchuw
. oF fdenkical type 0 the calling funclion:

- BY shauct ook
’ t Chan l:'?l:Lef‘Zo:b
Chan gubhon{aal;
| Floak price,
nk pages:

L

; Stauck book b=l "cps” v Baloguausiiamy”, 30000&;’

I : {10 ~ L -~ PR Y P ni-
L T We con 085 above stnuctune ko a uwsen-defined funckio

05 followg: L_C.in’.‘)mﬂ(b)“‘}

We ane pa@g?ng enking Q’cnud:u:ne-




ExQmphe Buogmarm: - F Lon
| usite 6 prognam to pass enkine gtnuctume to @ u&e‘n defined (mc

/ * Po.%mg extine anuc\:une to the function %/

#include <5¥d\0‘h>
#include cconiok>

stauct bepk

Chan tiefol:
Chan authonf2d
floot price;

ik poges;
¥ |

void maing)

Skauck book bzl"cps"”, " Gakoguausuamy” , 200:00, 250};/'
Void disploy( skmuck book by), /% Funckion Deckasakion %/
Clageaey;

Printf(" Book delails ang:").

| display (b): —s /4 Russing Stnuciuse Vamicbe ¥

| gelchey

J f

fVO?d dn'SplOH(S\:nUCE book b1)

1

g

!
— > A Funchion defiribien %/

Pkt ("n Book name 98: 45" ba. bitle):

Pk Authon 5 26", b1.quthon):

Parnt " \n Pnice : £, o1-price) ;

Prind{ 1 Numben of poges +d’, bl.pages):




|THIRD e

dd Sbnucl:une as an angument: @

Ciy'hmd mekhod ,5 ‘Lo pass addne% locgkion of the slauctune 05 an
angumenls bo the calted fanckion:

= Lkieri We gne poss,mg addness of @ eknuctune 05 an angument, the
JK?cenvmg pgnameken mugt be a pointen ko the stauctune - The funclion

B — T 11 (Lﬂu‘mteﬂ—tﬁ—mgﬁﬁ‘d*‘} B> PUges )’

5,

W" access l:he sl:nuC’cune membens Using “-5" Opesiatos

:’>An5 chihges e Lo te shauctume membens jiithin the Funchon Wilk
Teflect tae. amgmak Ganay -

= This mebhpd 5 moae efficient 05 Companed kg the second method .

Syntav: ﬁmcbon ngme( &stnucku:ne.vamabiel }

Mke Engm\’n’

Sl o prognam ko pass addeess of 0 sbuclune a5 an angument b a
w6en-defined funclion and dieplay the conkenls of the shauchune
#include ¢skdip.hy
fhuck book:

Chan L"Ug[noj'
Chan Quthgy [20]:
HDGI: pn.ce»

ik pogeg:

3

% L

| Void maing )

Stauct book b: ={"cog", " Galagunuswamy", 30p. 00, 250} -

Ve
°id display (gknyct bool %b1);
Clngengy;

Ny
Isplay (db); » A POSSing Qddwess OF G shnuctune Wotiable
getche):

VOld d@plﬁy(_&kmd’ book *bl) s [ ThRE ECEIVI p]nC(mE{(?J) must k& @ pom’rev 7%/
.\

pnmkH Book ngme {5:7.6" ba->1Ttie)
Puinkf (" Aubhen 151 48", 1> Quthon);
printfl" Pnice s vg", bl >pnice)

N
)]
L
Py



(,qu_ﬁm- Y},’—umvy _J}wdurc Vmﬁnbf(-e'_f

——

S

=

Shairt— PwJud— ;ELM /‘ ‘

Ny ’—-MJ‘I— Pmo’ud’ (FvMLV‘O l\o’) /'

al ~ . P
Ph‘rv);t C" ’P,,;Ju\d- Name 18 ~"Z§ {n , A fens qumq)/
Dbeme. o)

P’HAV}'L‘\ No- 2 ?»rodv\l}— | P
Jreter
3

Kol ROUSY o

Tyyoolwk fon )

/

S)’W Pwo’b\d‘ Aﬁum;/

pi i (Enter prodlet rame ")
?‘*‘Cihmw nam< ), “
Piwrd C“Eh}m’ —t P,,OJ-..u—!: ),
Sonf (/d" O trensr )

3




‘UNIoNs:- - - @

Uni’on ?5 Q Collecl?on of hel:_“ogeneoug 913“‘)80,‘:5 Le- % ?5 a coleckon
of different data Stems- o

;”U"""?"ﬁ Une gimilan to stauctunes except o tenms of otomoge:
1 shwcture each memben hoo ke own memony locakion, wheneas Sn

dmons Qll te membens use same memony Aocakion-

$ ne y o . !
Uhlons may ConkGin many membens, but St con hondle Only one memben
Gk a me. |

Defins d ° Rons

A ¢ 8eclasing urfons:-

=>Unions can be declaxed using the kengnd union as follows:
Syntan: U.r;x‘fph Union Name

{

datakype membeny |
datatype membes;
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ik monks:
Chan gnade:
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;5 Size OF union Vs equal ko the gize of Sts lamgest wembes -
In the gpove exomple vumben OF bytes nesenved fn the remony
fon the union meswlts S5 L bytes [ie size of ks Langest membes Hmk].

AL the uoton membens shanes the Some memony Locakion .

1001 1002 1003 004,

LT 7 ]
l¢ gnng'
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G Unions ¢on aecess only o wemben ok o Eme becaugse Fhene TS
Only ong memony locakion.



= Accessing union membens $s equol to QccesSing  Stnuckune members, |
EX: n.manks,

. gnade

navgq
= Unfons may be used Tn oll coge whene the stmuctune %5 OMowed.

f*mum%ﬁcgec@rg we._ Should Tnoke - Gunetaok - we one acessing the

‘memben ewhose V(u,uel %6 cunngntly Stoned tn the memony:
“ﬂe p:nog mi—

2 Wiile a prognam thak uses Bizeof opesobon ko diffenem

bekoeen glwuctune and unlon -

#include <gidiorh>
Void mainc)

{

batke

unon =nesulk

{

fol manks;
Chaa gnode:
Float C.dg/'
Im.
Stnuck =es

Tk manks:

chan gnade

FAook avg:
Jom

Clnsenly .
prfabf (" Gize of union: hd bytes | oizeot(nn)):

Oxintf (“\n size of Shauctune : hd bytes”, 51‘&80‘?(371,),
getcho:

L
Outpul: gize of urion: L bytes
size of stnuctune: + ytes




‘:DIFFEREN_CES BETWEEN STRUCTURE g@ UNION;,

. 0
Skauctune ) ~ Union -

1-To defme o Ghnuctune bae 3 T Q_ef:?ne a g?on, the keycqond»
kegéoond ‘GEauct 6 U‘%df ~urion 5 LS

B gbauck sesulk B union mesull

it maxnkg: L ok manks:
’ chan guade: chan grode:
Float avg: | Float avg:
3 5! Jus

% Tn slnucl:c_iaie*each memben

2:Tn unfons, al. the membens Shanes
has s o memony LocakSon

ke same mewmony lombion

' 2 3
i I
LT T Toug 4 ytes) o
‘ £—manks—
e avg —3
3-The size of Stwuctune {s equo/l. 3-7The gize oF urlon fg equal to the
ko the Sum of gize of au Skg Gige of 5 langest membey
1 Membexns. ‘
| - E¥ Gizeof (mesuld) - gizeof (avy)
1 Ex: sizeof (nesuit) ZBizeof (mOinks) - -4 bykes
Sizeof (g0de) + | )
Si teof (avg) |
T 2414y |
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A We can OCCESS all shyuctuse 4 Tn urfons, We Con GCCESS Only
. members of o e, ~ one mewmben Ot G Lme-




Bit FreLos:-
proene—gy ——— 3
hle know thalk ?nkegen numbens nequings 16 biks ko stone data-

{These 03¢ gome guakions, wheae dobo Stems nequines LesS than 16 bi
Space- Tn Such coses We woske the memoay SPACE-

o -

To—Ovenome=tais-—¢- Supponts—a—eoncept—lenomn g5 L k-feAds . —

Numbex of ,bé:gg,. , .

S field:- A 1oL feld % a Gek of agjacent Q%6 wwhose Sit€ Con b€
Fiom | ko 16 Gi¥S n length-

@Te vame ond sizeol bithelds can be defmed ustag O Skauckuse -

_Gpka ghagcl tag-nome

HUshg bitfields we gon telk the Comptlen ko aMocate Onky specified

L

dotatype nome1 : ik Aengh:
data-bype nome?2 1 Kk.Length:

g
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dala-bype  nomeN: bit_length:
~; 3/‘
N Q - O 7 n@ ?n‘.t .
whene dalotype 6 eithen Tk (on) unsigned ‘ob Com) &1

od i 9. e o R

WS Longth 5 the humben OF ESte used for gpecified nome
:- ARy i . oA .
>The ik length 5 decided by the nange OF valug bo e 'Dtm:d
: L ohene 1 G bik.length -

The longest walue taok can be Shomed TE\Z

: Y
- 2 ”\/ o Follons:
B stauck pensonak 2 The nange of volugs {c 05 1o :
| { &t Geld  3kength range OF VoS -
utns»gned 0ge: 3 age 3, o to B
el a i -}
i nesutks nesul K oto a2’
unsigned count 1y counk by ovo 27

The above exomple defines o vomiable p itk 3 bib Gewds -




" POnce WikRelds cne defmed, by Can be aaecsed Gofog *+" operalos -

e P08, poaegut, o count:
= We:- C&rml: uee ggonf to wead wvalues mlro a Rkheld ..

“” e Con use asg;gnmenlr openakon bo 0ssign valuss ko Bhe bikfetds

lddne% oF a bitfeld vaniable:

= e Camleuse.' ooinken to access the G fields.

3> Thexe Can be unnomed b\\:F.eLds Itk deckoned &it€.

i‘; nei’gned bit.Aength -
Ik %6 possible to Combing nonmol Sknuc\:une eloments with
btfeld  elements -

EX sinuck pexsonek

{

chan momefio]:

mol Stnuctung membens
Fioob salasy: S%Mon nol Staw

?n\' Oge V3
it nesult )
ungigned count iy
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