(ARRAYS)

e Single unit 0f multiple values.
« A bixed size collechon b iterns with savne dat‘af‘rge

o Homogenous coll ection .
St'orage :
Armg is stored sequentiall Y in Merviory.
> Conh‘guous Mwar‘r H

* A chunk o) memory allocated without any goaps in
the addvesses it occupies -

* One single unbroken " block” op mernory.
What if Wemory is non- Cﬂntfju'ous o it e hirt

An arvay is pﬁ;ﬁ,dconﬁguoug as it is an indexed bosed data shucture.

In absence % contiguous Space available v wemory, Programn will foil
fo create an ayra Y-

An error will be hrown.

L

Declaration :

Datatype Avvaynome [ int - expression]

- L] 1] L]
L] Rk

_— avray supseri ping

"t arayVay 4 [15])5 cperator
Datatype / / \ e
array nayme Size (57ze rust be integer as rt is

He count o) array elerments )

Mgmory View :

[~ arvayVay 1. [0] 10
arrayVar 1 [1] 20

Size=5 arvayVay 1 [2] 30
anayVar 1 [3] 40

| avvay Vay 4. [y] 50

/

Index



o More than one array can be declared on a Mipe-

int student [10], Faculty (307 , Player {207 3
e Avvays can be declgred alonquwith Hhe decloration of Voariables.
nt vard , var 2, marks [8] 3

Initializers :

Elervients of arvay.

int n{B] = EI—:'J_)?J:"—I:G}B

initalizers
'F size is not pmvided clun‘ng declaration, |‘nfh‘ah'zers-w-'l| determnine the
size.

Limitations ofy arrays : .-

e We must know how Wany elerrents are to be stored in orvay
o Arra9 is stahc Shvé‘rure witA brxec:l size,

so the Memory all ocated
o armay cannot be changed-

e As the Wemary is  conbiguous, nsertion and de)etion is ‘diﬁ‘j u'.cull‘ anadl
Hime consuming -

Types ofy arroys :

ARRAf\

Mulk

one o dirnensional

dirmensioral dimersional




e (2D-ARRAYS)

e Al’i’atjs withh 2 or more dirmensions.
e Corrgﬁpomd o matrices

1D arrays — List
2D avays —> Taple
Definition :
o A fixed size collection ofy termns of) Sare data type arranged in two
dimensions-

e 2D orrays can be considered as a table with rows and. columns.
e Foch element of 2D array is referred- o with help 0f 2 indexes.

B S S

—— s —

1 index indcates vow and 2 index fndicates column -
Declaration :

nt myarray [2](32] 3

Eype arvay subscrpt
name Row
Subscript

—> int myAway [3][2] = [{12;!6];{1‘1;25],{32;35}}

J
colvrn 0 column 4

Row 1 22 5
Row 2 32 35




B (FONCTIONS)

g Problern solving approach Hor complex [ﬂargé problerns.
« basic Rule — Divide and Conquer
1 .
division op damge problein
N0 syaller parts and Hhen
SO‘Viﬂg 'qurh

Deﬁihfl‘ir)h 3-

A function grouwps a number oh

pProgram statement
o a unit and gives it a name.

8 Divfdfﬂg a Progyann (nto

punctions is. one of the major principle oﬁ
Structured ng'mmmfng.

e Every Ctt programs hos atleast one punction , thot i's  main ()

Advantages - .
Using bunctions in a program is very benefjicial ond

is considered a good approach -
Fellowing ove fisted some advantages ofy functions ¢

& Avoid repetition of) sare code in program.

> lmprove readibility ofy program.-

® Make program mod.'ﬁfcah'oh easier-

& Debugging becorvies easier-

> Multiple persons cap work on the program ( op seprate functions) .

i

:

Types :

2 fypes ofy functions in C++-
FunctioN

pre- defjined- user-depined




re —defined hunction :-
P b Functons thal C+t s alredcly provid
to users Hhrowgh difjfjerent Llborories- o
pre-defined funchions are organized into seprote Libraries.
» For ipput-ond outpul funchions, fostrearn is available -

» For all woth bunctons, crath is available.

examp\es are :

«Clrscr () — cleor screen
- pow () — power
- sqvt (2B) . square root

User-defiined. punction :-
Furncions that are created by users
according 1o the vequivernents - ‘

€+g.T0 Dl'ﬂd sum Ob 2 Nnumbers
« Calculate income tax-

: : USER DEFINED FUNCTION

veturning Uard..
Bunction . punction

e Value rethl'ng punction =

return somme valve ofy a specifyic data type.

o Void Duncﬁon :
Mhese [unctions dont have any retum Hpe- They dont
use return staternent to retumm a value.

These bumh’oms have a retum hype- Thé9 must ~ )

i ng



e e R e

USER DEFINED FUNCTIONS .

Funchons creat ed bg user a(c.ordfng fo ‘rc-?q/ul're,yne,nt's-
components :

» FuncHon decloyation ( prototype)
e Furchon debfnl'h'oﬂ
e Munechion call -

syntax ofy components :

Decloyabion

return_type  function.name  ( parameters) 3

Coll

funcHon — name ( parameters) 3
Defini Hon

return.- hjpe hunction _name ( poramefers) {

Staternnents ;

Declavation :-

e function decloration provides information to cornpiler b9 Eelling its
refum type, parameters [datatypes and function name -

e DecloraHon is followed b9 a sermicolony (3)

» Declaration is required when a purction Vs defined. below or ofter its
coll- In this case, puncHon should be declared befove call -

int sum ( it X int 5) 5 —~—_
funchon /
return type

semicolon

furction parareters
hame



Depinition -

« Function body s calied. its depinition -

o It tells the actval funchionality and Jdogic off program.

e It actuglly informs what Hhe punction will do in  program.
\J innp
I funchion is deDined. before its call; then its defjinition also serves as
{ts declarabion, so a profolype (seprate) is Unnecessary.

Bub 1§ [unchion is depined ofter its call, Hren prototype s necessary
bepore call.

Jdnt sum (int X, int Y ) —> dlso acts os declarator

!

Staterments 5 — bodg of punction-

J

Return type —=> Return type s Hne data type ofy value Hhat bunction returns -

Parameters — It is just Like a placeholder. We pass actual valves to these
| parorneters during function cal-

Those actua! valves are called. as “arguments .

Call :-

In Ctt> You give a definition of) what a funchon has to do , and.
'H’\en 'I-D use H?ai' bUV"Ch-OW 3 Hou wrl) hOUQ .i_o CCLM 'H/"C(_t E)UWC'HDV)

I punchion cadll, You lave fo pass the actual values (arguments) tnstead
D the paroreters used i definition .

sum (arguments)) 3 S
Funchion name \ Semicolon -

argurents to
be possed.




( POINTERS)

poirtex-is a variable Hhot holds the memory address Of) cnoter Variable

Normal Voriable => use o Store valves ofy their type (direct vefjerence)
pointers => use to store oddress <) varable. (indived reberance)

Memonj address :-
Location ofy onother vorioble where Tt hos been stored.

in the wemory.
- pointer holds the address ofy a Varable, we can say Hhat
it points to that variable.-

Decdlaration :
Must be decl ared before their usage. -

o= | L
datatype  variable - name 3
. k¥ x (pointey to int)

. floak *pt- (pointer to fHoot)
- chor ¥z ( pointer to chor)

Address opera.tor (&)

] o Addtess operafor (8) is usad 1o Praduae on address ofy Voriable by

4 Operating on voriable rame.

S If we wont to refer o address ofy o particulor varable, we can use the
i oaddress operator-

vard
dvard — This will give the address

Dereferenci'ng opera.i'or (*)
| o unary operator ’rhoi opexates fjunction on poinfer variable

{ o We can access Hhe value stored in the varable through dereferencing

Gperal'ﬂl"
I+ retums the contents of variable (pcated qt specihic address:

-~

Floak™* ptrs

S




- 1§t

const pointer | non constont data :
oinking to is nown - consteer

pointer itself is constant, but the valve 's P
const- poinfer s~ pointer 5 poinfing fowords a spedpc voriable: Apter
becorming constant, the variable 1o which it is pointing
cont’ be duhged.
ntEx = b
int * const ptr = & X3 v~

£ Non- constant data - As data is non- constont, so the valve o@ Hhe

variable pointer 7s pointng 1o can be changed-
mnt X =63
int*const ptr = & X ; v~

*ptx= 75

const pointer [ const dato. :

pointer and the varioble it is pointing to , both, are constant

int value = b3
const int ™ corst ptv = & value 3

Norther the address 06 Pofm’rer coun 95‘_ dﬂange nor Hhe valve e e
pointirg fo -

non- constant pointer [ constont dato
poinfer” rtsel is not constant but tre valve it is pointing to is constont

ay—d E)J')(Qd -

Non- constant poinfer 2 As he pointey s non- corstanty T+ can poinT
to multiple addresses- We can change the address -

-

corst intx =63
const fﬂt*Pt}’ = §X 3 \/

const inty= 63

gt ptr = &yj;




nnot be Ghangeci

int X = by
const int * ptr = &% ;
\L *pLr=6; :I Pal we cant' chonge the valve
Harough pointey -
x=65]

(RECAP)

it x = b3

I’i"ﬂ.‘*ptl"i =& X3

[
=
(]
E
i
i
|
H
:_:
€
'.'
L]
-
.
-

4 ( hon - copstant pointer ond non-constont dota)
0 : const it ptr2 = &X 5
( non- constont pointer ond constont data) :
3 int ¥ constant ptr3 = &X3 h:
( constont pointer and non- constont datao) E
4 : const int* const ptry = &X3 :

AWIWSL Y TL

( constant pointer and constont data)

R — P

y Y R ) ey




POINTERS TO VOID

General purpose pointers What can point to ony datatype

void.™ ptr 3

POINTERS IN FUNCTIONS

3 methads for possing parameters fin functions
o Pass bg value

2 & Poss by reference

1 o Pointers

| Depinition -
' void. furchion —nome ( datatype ™ ptrvov) §

function- name ( & var_nonie ) 3

el e e e PP A as al s 3RS
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Stahc Memory
Allocahon

Ako ecalled as
CDmPn'ﬂg, e allocation

si2e and Locabionrn where
variable will be ﬁ‘ﬁ

stoved. s 5?»{&9[ cﬁl‘/nif‘na.

wmp:’ﬂe, e -

QoHn aljocakion oundh

dedlpcabion Ob W\e.ﬂ"uarj s
done ba. mef‘Jer :’fsefé-

. Sligiily faster

¢ Memory allocatevy on

Stack-

DMA
New opzral'm"

e used fo allocabe memory

to a variable.
pointer is used to allocate

| mermory cbdaw?co_{lﬂﬁ.

pointervariable = new ala}cdape,;

Dynamic Memory

Allocation.

e Mso colled o5
Qj_m h.me_ cgﬂoc.af"nol’l

» Meyvory yequirement Shouvld
be ey olebr"med during Hae
exe cuhipn 06 Pkbgrqﬂq

. ngmmer needs to wrte
& proper code bor‘ cllocation

ound  deflpcatiom.

o TS b‘@htﬂa s Dowey .

- memiory cllocation on |
hec:.p-

Delet'e operator-

used to dellocate Hie
Wemory occopied loax vaxtob le.

ponter is used to deqlfecate
(e me,moraf.

delefe pointervariable s




LOCAL VARIABLE

Voriable defjined inside a.
purchion body -

lts scope is Limited to He

function where tis debfn€d~

Its  Lhetime ends uhen the
function exitz-

GLOBAL VARIABLE

Variable defjined globaﬂg,
outsde all functons -

Its scope s the whole
prograsm-

s Qe ends oﬂﬂ.-d whewn
the program ends .

STATIC LOCAL

Also defined inside o
function -

lts seope s in whole
prograwy fromn wheye 7t 7S
ﬁf\r‘HCLﬂJ'ZQ_Cﬂ-

lls Ofle ends with Hae

endiing off prograim -



