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Mnemonic Instruction
ADD Add
suB Subtract
STA Store
LDA Load
BRA Branch always
BRZ Branch if zero
BRP Branch if positive
INP Input
ouT Output
HLT End program
DAT Data location

200160 080000000001 . .
O e (e dad Jaans
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Short Code (UNIVAC)

bl ac 5 A ) 30 LS (s
& ol S0 dpalall

Speedcoding (IBM 701)
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@bl (sl e Ay 8 drpia

Laning and Zierler

Ae Ll g daeadl) Cilleall Jsgadd BACAIC (IBM 701)
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- N
Executable Object Program File M.AJ'J\

Source Program File

-I-r_a nS|ati0n (can be loaded in memory and executed)
if (sensorValue2 > 200) {
if (bsensor20n == @) {
S cnmond (50 ek OF 1s AF 31 16 3C D5 FF 0A 85 23 1D 56 EF AA 3E 89 00
el : 5°36 B 72 65465 88 65 6F 53 79, 63 € 6670 65
: Compil
} O pl er 64 69 61 20 65 64 69 74 57 69 6B 69 70 65 64 69
else { 61 2C 20 74 68 65 20 66 72 65 65 20 65 6E 63 79
if (bsensor20ff ==0) { (program) 63 6C 6F 70 65 64 69 61 20 74 68 61 74 20 61 6E
midiCommand(0x90, @x52, @x@F ); 79 6F 6E 65 20 63 61 6E 20 65 64 69 74 3C D6 22
bsensor20ff = 1;
bsensor20n = 0;
¥
}
High-Level CPU program code

Programming Language
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(ot By radll mai ll das i e mi3 Al daiill a1 (Object Program) (i gt (b

%ﬁ)@@juojjmgﬁjim&@éwd&d&iﬁm

Translating a High Level Language into Binary
Binary Language

High Level Language Ohject Code e
int X =2 i LDX 02 101100100
mtY=2; LA 02 010110010
mt SUM; ADC X 110110100
SUM =X +Y. Compiler STA 38 101101001
coul << SLIM: 001000101

! ¥ M — Intermediate code The exccutable
somew hat like program
assembly
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Source Code

Preprocessor Compiler

Compiler oA

(Machine
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: Aadl) Gy il Al pualind) (3
JSG e Jaldy syl 2 ST AUS 40aS daat Al S il g ae ) @) ) juds o (Syntax) ssill e
3 K

Parameter
return type type

N

iInt GFG ( int Full_marks, int Full_marks 2 ),

T | f

function Parameter ending statement
name name semicolon
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Problem ——| Algorithm |—— | Program

| | \

Computational Programming & 11
c L un on
Thlnkm.g Syntax
Semantics
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ddia g dal aladinly dall ALS) Glial sall e (5 5isy 0 (Reference Manual) g -l dida

A58 48| Jpaldill a6 a3 e
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alids G_AU),\J\ Jala bl Jde clblae o) jaY PRERY Gl Jsa o : (Operators) O Maiiall e
Al ) dahaiall ol dpliad) Gllead) Jie daleall ¢ 50 Caun COREA ) 50l

Unary —» *h, == Unary Operator
Operator
- +, - % /, % Arithmetic Operator
<, <=, >, >= == 1= Rational Operator
Binary .< &&, ”’ I Logical Operator
Operator
&, |, <<, >>, ~ A Bitwise Operator
k =, +=, -= *= /=, %=| Assignment Operator
Ternary or
Ternary —» 2 Conditional Operator
Operator N
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L ity eali ) o iy el e 35k A s A 4ad (5] il & el Y1 (Commands) el sY)

o el )al Al casl

[+1 = abhishek@itsfoss: ~/Documents/Programs

¢

finclude <stdio.h=>
int main() {

// printf() displays the string inside gquotation
printf("Hello, World!");

return 8;
-

} ; $ gcc -0 my_program my_program.c

5 ./my _program

Hello, World! ; 5

5 cat my program.c

anad’ Jie Aol 43 L a8 o oSy 1 JdY) el 5Y1 i Juadiil) o L

°4 ~
. o~ \ S T eat
- ” Lo
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Gy o] Lgwladiiad oy Cus e yall 0 6SI AUS (e bl ¢ 3 o8 1 (Declarations) sy sl o
i Al ULl agd e (Compiler) as_iall sy paill aelud e 63 muia ¢ g GULall g &) juaiall
c«\.b;“}“ dls.\j cAl_\).\j\ 5elaS Oy Cpan Laa cc‘a\_\)ﬂ\ Lf \.@_A\Jal.u\

Function Definition

Return Type Function Name Function Parameter

N

int getAreaOfSquare(int side){
int area;
area = side * side; <« Statement
return area;

} " an

Return Statement

Local Variable
Declaration
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ax yiall ay g il o KU1 8 Lghhaiad 2% Aald Ciladad o - (Compiler Directives) as il Glga g o
Lai) g cqalill Jpadi i g 85 piilie 245 Y Cilaglaill 028 e ll 2 oS daas 1488 J g dplica) Dl glaay

1Y) s g dan il Ay Jasiay o 60 g g daa il dlee e i

Directive

Function

#define

Defines a Macro Substitution

Hundef

Undefines a Macro

#Hindude

Includes a File in the Source Program

#ifdef

Tests for a Macro Definition

#endif

Specifies the end of #if

#ifndef

Checks whether a Macro is defined or not

#if

Checks a Compile Time Condition

felse

Specifies alternatives when #if Test Fails
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Cilal = dalid L) a2 Kl 4‘-\);‘ J gaa asil AL Giledle ji BE S Caaaadl - (Delimiters) iladaall e
miall si(Compiler)as sid) agd Glacal Ciladdsill Juad g 3 &I et 8 Ll 153 Caali daa il

Delimiters z=b_l (Interpreter)

* Delimiters are used for syntactic meaning in C.

: colon used for label

- semicolon end of statement

{3 parentheses used in expression

[ ] square brackets used for array

{} curly braces used for block of statements
# hash preprocessor directive

- comma variable delimiter
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>l J)SJ\@.\LJ.\LQ_\FJL;\M dgy,hll ) i 5 el 43 : (Program Structure) gl sl sy
QDM\)JA\}\J\#}A:\S.\SJJML;\Mm\jﬂ\w\o&umbz\_\hd\j‘})u\ c?@ﬂ%\ﬁ@\}d.\m
alaie (G Baana ddals 5 (32880 s pal) 8

Structure of C Program

[ 1| #include <stdio.h> Header
int main(void) Main

{

printf("Hello World"); | Statement
return O; Return
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daa ) culall A8 g dndds o) Lailadll

O3 Al Ul o @l il ) i i (Non-Aggregate Data Names) dsaaall & clla) slaud (5

alic gl alll (e de sena e s 5iad Y(Primitive Data Types) daws clily a5 daid 3as) g 40 5 4o

age = :\AT}M LAGJT d:AS : (Integer) :\Aﬁuj‘ J\Jc;\ﬁ\
Wste 5 o (553 LGl Jisi : (Floating Point) & el slasy)

oyl gl m A i © (SHiNG) o 5
— Lol ) mumim Jadh (pied Jiai ; (Boolean) 4ahiell sl
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Jiad Al A ) lLEN o ol il ) i ;(Data Names for Aggregates) Aseaal) clibnd) slaud (6
Ledaay doa jdll yealiall ) J gea ol ol Bas) g 41K Lma Julail) oSy Ciany Lecan sy ddadt yall ULl (0 de gana
e d aladinly L) J s ll o o il Cum (e Agaliiiall 0l (0 e gena: (Arrays) Sl siaall

Array Elements

numbers[5] = {1, 2, 3, 4, 5};

("%d" . numbers[0]): amay |2 [ a0 s s ] s )

0 1 2 3 4 5 «—— Array Indexes
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2a) 5 anl Cind drane g 0 Adlide il (e de sana: (Structures) JSkedl e

Structure in C

Struct keyword tag or structure tag

struct geeksforgeeks

= { 3 ’ [ 3 {
, studentl.name, studentl.age, studentl.gpa); Char _name [1 O];
intid [5]; Members or

Fields of structure

float salary;
5

sel Liaia - A 5 Ay jall AyaalSY)
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daca ) ciladt 458 g dudds o) ailadl)

(L=ibadll) GUlnll Lesast (AT Jiay Cua 40K daa pl) 8 2030500 & 5e8a 1 (Objects) il o

(self, name, age, gpa):

self_name = name
self.age = age
self.gpa = gpa

studentl = Student(

(Sl gludl) ailda 6l

keyword user-defined name

| L

cla'!s ClassNa m!

{ Access specifier: J/can be private, public or protected
Data members; // Variables to be used
Member Functions() {} //Methods to access data members

} // Class name ends with a semicolon
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ULl 58 el Jededll e aatas A4y yhay Lgaadats ah CLly : (Hierarchical Data) 4alSsed) clblnll o
s Jle dae 85 A ) QBN ardl Lgiazy Ao ja
& 85 (ROOL) s &l () & dua e JS0 il Jiai ¢ (Trees) Jlady) o

(Leaves) &'l s(Branches)

I’OOt

left Chi“f@\nght child
/
9 92

siblings

Q
@

le af nodes
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untitled &

version="1.0" encoding="utf-8"7>

>

>Content</

>Content</

>Content</
>Content</

: XML (Hierarchical Data Representation)

SRR
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Jiad clilnll Jalall alasiun) dlew 5 448a Aaa 4 1 JSON (JavaScript Object Notation)
o d S 8 all g maliall e gl A e il

package.json X
{

"name": “myapplication”,

"description™: "some description here",
“"version": "8.8.1",

"private": -

"scripts": {

= start = ! Tno 'jl" af t.l _ 1 .-" 'pf-.'.".'.'“
]' r
"dependencies": {
"express": "~4.12.2",
"jade": " ,
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asadl) o) sl

Gllaxll g8l mral Holl 4 YU 5 68l 5 45 5 yall =i Al &l jlel) & z(Control Statements) asadll @l e (1
(Ot (e o3 ) LIV 038 aniil Sy daa ) il 8 2l (3835  Apluaal)
Badala ) jlise (1 (g (pme Jlae LA =i s (Selection Statements) JLEAY) &l s e
DSk IS @l jlall e de sana ol il jle 24 205 ¢ (Iteration Statements) LIS cil e o
(o Y (e o sa ) el pll G oSail) g3 Jail aadind ; (Jump Statements) S8 @l e o
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e el et Ao pall (8 ladlaill e g 53 4 JLEAY) O le ¢ (Selection Statements) JLEaY) <l e (A
g (o Ll Je a JLEAY) &l jle yiad g eali ) (& clalatill gl ST ) 0 jliss G (e 2a 5 Gk LA
lea s Al ilad

el oo W LAY &l e 1 (Two-Way Selection Statements) 4slill HLaay) < jle o

Cna Ja i st o el Laaaal 3l o JLA (g )8 JASY addien oo

dog elephant
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?Sﬂ‘ <l s

Syntax :-
if(test expressioni)
{
if(test expression2)
{ statement block —1;
}
else
{ statement block — 2;

b
¥

else
{ statement block — 3;

h

Statement — x;

Flow Chart

se Aiate - 40 gl Ay yall LSy
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ey @l sl & axiall aaadill @l e 1 (Multiple-Selection Statements) sasiall LAY Cl jle o

u.\:.AJ..J.\a_M\.A.\EL;L;u&wubwjiﬂ\)mzmmj)&hm

Syntax :- Flow Chart
if (condition1)
St block—1;
else if (condition2) =
St block —2; f_Q '
else if (condition 3) B ol
St block —3; (50| —
else
St block -4; O—0 OU—0
St —x;

2o daia - 4 sall Ay yall A&y
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Expression
or variable

case 1 Statement(s)
| _case2 | statement(s)
|
|
' Block 1 : -
. . Block 2 Default
|
|
casen Statement(s)
| default | statement(s)

e date - 43 5all Ay jall LialSY)
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(e Ao gana 240 i Cllala’ s Gl )l Sl @ jle : (Iteration Statements) 1S3 < ke (B
(o 628 laaS Aallaa (g Cpna el S Le3Y Ana ll (83580 m ga il jlall oda it ) S JS Cilalad
: Leta s Loy claglail) UK 1 S5 ) Aalall (50 838a ililae 28 5l il
Cild SN &l jle < =3 s (Counter-Controlled Loops) csaasdl aSadll culd ) Sl &l jle o
DS @l e aae aual Aila) jie e paxie oo adiad il elli Ll (o) oSl

Required Required
for Control semicolon semicolon
keyword variable separator separator

LN l

for ( int counter = 1; counter <= 10; counter++ )

N

[nitial value of f . Increment af
contol variable Loop-continuation control variable
condition

se Aiate - 40 gl Ay yall LSy
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Newline

End
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el a8l il cldsll ¢ (Logically -Controlled Loops) (stbiall aSadll culd ) Sl &l jle o
znaa ahiall el o) LdUa dalad) 2w 2%y dhaie et ) aliia) G ladl (e de sana i S andiius

asadl) o) sl

i++

i=0
i\ ~
s \\-‘

—— True .« N
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WHILE loop

inti= 0; // Initialize the loop control variable i’ to 0

3.b) If false
3.a) If true

1

> while ( con )
{ (i<10)
» /I body of the loop
/I statements to be executed

// Code to be executed as long as 'i' is less than 10.

4.

l++; // Increment "i' by 1 after each iteration
5. [, spdation

—> // statements outside the loop

2o daia - 4 sall Ay yall A&y
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sum <

value = get next()

value <

sum += value
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asadl) o) sl

) 2l A Aas Adalh (e aSalll 380 8 aadiid daae p Gilaalad s (Jump Statements) S8l <l jles (C
oLy 3 5SI) (e Aana o)yl ) SE b glad Cpma aall e g A pall 8 daSaill (Sl (g o 3o it (5 A ddais

Break Statement Flow Diagram

Loop code block

Break Statement

E

Statement after loop block |«

!

Loop Body |=——————

Contmue

False

Remalmng Part of
Loop Body

2o daia - 4 sall Ay yall A&y
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Losh laglaill 283 5 2,855 Clalat g Ja il (e S eaall JeY) ;(Guarded Commands) dsaall sl g3 (2
L) Cint s o) ase Y e Jabaill o gyl A ja aladiid o Uiae o il S 13

HE A G SN B 4 do <boolean> -> <stmt>
[] 1 > 3 -> sum := sum + j
[] 3 >i->sum := sum + i [ ] <boolean> -> <stmt>
fi '

[ ] <boolean> -> <stmt>
if x >= y -> max := x od
[] y > x -> max = y

fi

2o daia - 4 sall Ay yall A&y
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”

dngn 525 Slalaill (e de sana Ao (g gt 5 puha duaa py Slaa g o 1(Subprograms) 4 Jal gl (1
Ol Ol 5 Led el yall Jala ddlise (Sl (e oo i g (3a2aa
Baana Cilaalat 243 il g 4 aa 3 Y: (Procedures) <lel oyl o

S madll A Llle a0d5058 5 4l aa 53 : (Functions) Jisall e

Program
Integer a := 2
Integer b := 5§
Integer ¢ Subprogram

P Function Power(
NI Parameter in Integer x,

5-0Y
o Parameter in Integer y )

c := Call Powerta,bll"
&,
l (%e |
~\)

return result
™ EndFunction

2o daia - 4 sall Ay yall A&y
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Wit g Ao &l geal ol

def get distance():
print ("Enter a distance in metres")
distance = float (input ("Enter a value between 1 and 20"))

print ("Invalid value - Try again")

distance = float (input ("Enter a value between 1 and 20"))

urn distance

D
ct

‘_\ Functions returns a Value

def display result(distance):
print ("The distance you entered was", distance)

# main program ‘\\\\\\\\\\\
distance=get distance() A procadure pesforys o

operation

display result(distance)

2o daia - 4 sall Ay yall A&y

procedure function
Numberl = 0 /
Number2 = 0

def GetNumbets(): £
global Numberl
zlobal Number2

Numberl = int(input("Please enter a nu "))
Number2 = int(input("Please enter anogfer number"))
v &
def MuliplyNumbers(Num1,Num2):

answer = Numl * Num2

return answer ‘.I
GetNumbers()
print(MuliplyNumbers(Number1,Number2))
Numberl =0 -
4 These variables are declared at
Number2 = 0 the top of program
def GetNumbers():

global Number1 Adding global enables this procedure
global Number2 4 to access the variables content

Numberl = int(input("Please enter a number"))
Number2 = int(input("Please enter another number"))
MultiplyNumbers( ' :
def Num1,Num2) Wi =
answer = Num1 * Num2
i i Vi = | is a function because
it returns a value
Getumbers()
print(MultiplyNumbers(Number1,Number2))
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Lladll e el Ble ) je Learanat allay ;(Design Issues for Subprograms) 4 Al geal sl asesas (2
Leie Jal g2l g
T ot JMA a0ty e il alipll Jala lad S @l s el ol puaial ; daladl) i ysial o
sk 3 SIAl 833 ga oo 0l puaiall ad &0 (Static Allocation) <l ddaall &l paiadl o
o= Al zali ) sl aay 5 SIAN aladiad sole ) Sy Y STy zeali ) 2 52
i g & Gl yuaiall (avadd S (Dynamic Allocation) Seeluall dalaall &l patall o
5l loal i g ellgiog 41y e il mali ) aleiil 3 yaay 3_SIAN (pa gl Cada g Ayl
5 ,SIAll
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Baxeie Caleledinl e digee Allay Laldia W) aiSay o 5l gyl o i Z Ul dpulin o

sSalinall Ganadill cau il paradill ) dalal) are g el seasl)
PPTRV pseda p& DV S e

pIe I pc p9eLa
Ly pa S| 4 g pa il 5_SIAN aladi

( list[], listlen) {
sum = ©; L total =

count;

(count = ©; count < listlen; count++) (value):

sum += list[count]; total

sum;
total += wvalue

1
J
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program MAIN 2;
var X : integer;
procedure BIGSUB;
var A, B, C : integer;
procedure SUBL;
var A, D : integer;

begin { SUBL } Calling sequence:
R 2= B ¥ € asrsr s 1
end; { SUBL } : Subroutine 1 j
procedure SUB2(X : integer) ; Ma1n_2 Calls BIGSUB
var B, E : integer;
procedure SUB3; . ‘
var C, E : integer; BIGSUB calls Sub2 Subroutine 2
begin { SUB3 }
SUB1; Sub? calls Sub3 :
E := B + A <-------mmoe- 2 Subroutine 3
end; { SUB3 } Return address
begin { SUB2 } Sub3 calls Subl of Subroutine 1
SUB3;
A :=D + B} <L-mmmmcemmecccceee- 3
end; { SUB2 } Link Register
begin { BIGSUB }
SUB2(7) ;
end; { BIGSUB }
begin
BIGSUB;

end. { MAIN 2 }

2o daia - 4 sall Ay yall A&y
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WLl g de i) zeal sl

r Slabaall y yai 3k
o 38 o Al aaliall Al al) dal) (e Add y yad o 1 (Pass-by-Value) dadlly <
5l ) s die 3 SIA (e S ellgia (Vg Jianil) e dla¥) caliball dleay
8o ldS 5 Aid (pe Yy aiall Ol sie sl a1 (Pass-by-Reference) g el joai o
Aol i) Jaaed oSy (S 5 SIAN gl
el die la¥) Al s o (Pass-by-Value-Result) dues jall dadlly 5y i o
,85l) 2my ALl Aadl) ale)

&>l o Al e Y =il il el S 0 (Pass-by-Name) slaly o <l o
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Caller Callee
{sub {a, b, c}) Call ivoid sub (int %, int y, int =z}

ﬁ

) .// \ )

In mode

. —

Return

m

Out mode
Call

.
m
. T :
= =
Inout mode W

2o daia - 4 sall Ay yall A&y
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Pass-by-Value

void func(int a, int b

a += b;
printf("In func, a = %d b

int main()
main(void Modified value of x is: 1@
In func, a = int x = 5;
int x =5, y =7 In main, x 5y int® myptr

modifyVal myptr)
func(x, y);

printf("In main, x = %d y

a,; printf{"Modified value of x is: %®dWwn", x);

@A
= ¥
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Adlise Cla glaay (Sl g an) it dae 8 mal o iy 2t Ao 3,08l : (Overloading) 20 Juesill e

void display(int var1, double var2) { « .(QM‘ 6*93 j‘ JJ.C)

// code

}

void display(double var) { <
// code

}

void display(int var) { <
// code

}

int main() {
int a = 5;
double b = 5.5;

display(a);

display(b);

display(a, b);

2o daia - 4 sall Ay yall A&y
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A Ao i gmal p Jals (S5 ol (S Y A el sl 2(Simple Subprograms) Adased) dus il gal sl (3
La gt (allaty o Al dodaal) cl il g
:(Subprogram Call) = &l zeali ) slexind oLl o
el 28 (ALY 4y ) 5 yuiall e slaall 5 O laisall Jads ¢ dwil) dlls Jads o

& Al zali pll ISEN Blalaall ) W s e g Adedl) Blalaal) o o+ SOl o i o
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:(Subprogram Return) (= il gl ol oLl o
Aladl) Ol ) s geenal) il J 2 e i il 1Y - adll ela ) s
el Sy il 1) 2 guenall Fll J8 oy il o ) el ) IS 1Y) AN Aai g la ) s
Leal) J g sl ool
o& Yinnall el yull A1a ginall Aall sale) ; 2l Alls Balaid o

laie (a8 g3 il Adadil die e Yivall zaliyull ) aSaill sale) oy ; oSaill pla )
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(Parameters) CSkalzall e

(Return address) gla ¥ Ol sie o
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Local variables

Parameters

Return address

sl de il el _yall Jauis (s

I'-'!IAIH{

Data | S

E-ﬂ

Rl

L

Code 3

2o daia - 4 sall Ay yall A&y

Lacal variables

Lacal variables

Parameters

Return address

Local variables

Parameters

Return address

Lacal variables

Parameters

Return address

oyl Sl 5 3 S
Adagn dae ) el gali il
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:(Subprograms with Stack-Dynamic Local Variables) &sSsakis ddas < piia aa 4o 81 zal i (4
cledin) die LSialin <) el oagjo;\;umeummmu\wgsmﬂ\ ol (5 5iaS Ladie
3] iy Lea ) SEl) aed o 38 plall oda e Al gl ol L el die 5 SIAN 038y jat Ak 5 o Al el
st Adaseal) zeal ) e aling & jasae o il i pall (el il
DS 5l peiall Saaliall (anadill e

. Jedu (Activation Record) Lardiill Jas JSua

(Local Variables)dlssll &l paidl g (Parameters)<Sulaall (Return Address) gla ¥ o) sie

(o= Ysall zali by Galal) baplditill Jaw 32e 8 ) ppdr (Dynamic Link) Seeliall gl )l 5 o
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Local sum
Local list [4]
Lacal list [3]
Local variables Local list [2]
R void sub(float total, int part) Local list [1)
T int list[&]; e
Dynamic link Stack top float sum; Local ist [0]
Return address } Parameter part
Parameter total
\ Az e Dynamic link
<)l 42l u..uJSA DAY ( I~
o 3
Return address

ASaalin dulas Ol yuniia dae ll A1)

sel Liaia - A 5 Ay jall AyaalSY)
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Consider the following skeletal C program:

void funl(float r) Parameter Top
int =, t; ARI B
oL < 1 for £un3 Dynamic link @
funz(s) ; s
o | Return (to funz)
} i < [
Local N Top Local
void fun2 (int x) { AR Parameter Parameter
M pd
int ¥; ARI -
for funz 9 . - .
S 2 Dynamic link &— for funa | Dynamic link
funi (y) ;
_ | Return (to £un1) h Return (o funl) <
J Local 1t Top ( Local . Local t
void fun3 (int g) AR Local Local - Local a
¢ 3 < s ARI ARl Parameter
1 for funi Parameter - for funi 3 Parameter r | for funi r
L . namic link e
void main() { Dynamic link e Dynamic link ® Dy
float p; .| Return (to main) _ | Return (to main) i Return (to main) )
s ARI { ARI { "J ARI { L - J
. ocal
funl (p) ; formain Local _.E for main Local 5 for main .
} e at Point 1 at Point 2 at Point 3

ARl = activation record instance
The sequence of function calls in this program is

main calls funl

funl calls fun2 GAL!J..\M ‘; .LL‘M QM QQ)M‘ WJSS

fun2 calls fun3
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Cllaall 133 ae (D3lad) Jie) ULy JSa oy 2l 43, )k 54 ;(Data Abstraction) bl 4 (1
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bl Jiiad :(Data Structure) 2ase Sy Ju e
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se Aiate - 40 gl Ay yall LSy



(0

: 5a_aall clilyl) g1 gl

S ae il i) andiind dma 0 z3lad o ;(Abstract Data Types - ADTS) 32 sl cliball &1 53l (2
- Aalall ) Jualis Alaal) o s Leale L (Ko Sl clileal) s il gl e
) 5aY) yeawll ¢l [FO (Last In, First Out) fas e aaing Uiy (S ¢ (Stack) peSall o
oA pnag ) dillee 5 4dis o g3 J ) 8 Capual
Sl Jeb ) juaie diLa) : Push
Sl el 3 3gasall eaiall A3 : Pop
adl3) 50 eV (A asasall painllgla ) 1 Peek/Top
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public class Stack {
private int top = 0;
private int[] elements;

public int pop() {

1
2
3.
4.
5
6
}

. int element = -1;
. 1if( top>=2 ) {

top = top - 1;
element = elements|[ top ];

.} //END if STATEMENT
. return element;

//END pop () METHOD

} //END Stack CLASS

TOP=-1

empty
stack

TOP=0

stack[0] = 1

push

2o daia - 4 sall Ay yall A&y

TOP=1
stack[1] = 2

TOP=2
stack[2] =3 return stack[2]

-]

TOP=1

push

pop
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@A Js¥) yainll ¢FIFO (First In, First Out) lam e aainy lly S (Queue) sl o
o il Cilleall g adda 2 3 ) g Canal

sl s ) peaie ddla) : Enqueue
osihll 3 JsY) el Al ) Dequeue
Al )} 0 sl Al 8 3 ga gall uaiell gla ) s Front e
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void Dequeue() {

struct Node*
»if(front ==

printf("

v return;

1

J

if(front ==
: front

1

J
else {
: front

:

\

%ree(temp);

temp = front;

NULL )

rear) 1
rear = NULL;

front->next;

{
Queue is Empty\n"

) .
/2

Front / Head Back / Tail / Rear

Dequeuer[:ﬂb[s[ﬁ[?[a}

J Enqueue
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Ly ysdad e sase JS g ¢iat Eua (Nodes) 28l (e de gana : (Linked List) ddas yall 4@l o
DR douy 1l Alileall 5 olanty) 40 j\ slaty| 2\:13\;\ Oy 9SS u\ Sy AUl sasal) ) judy
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