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e Data structure 5t FrggR e & 31T @1 AR 7=n =x@fRia (organize) & @l
% ada1 8t & | 512 5 &1 3/ @ g A AN #R AB | FRAi ST B FA
TR 2CR a=N organize fpem smar B 5 3@t ag F BAR A o gt access &
e 31 & |

o 31T @R C, C++, Java &t aeg @5 programming #ST a6t § afesws I algorithms
B P set & 312 W&er &4 programming languages ¥ data @ structure @®%a @
e =% B |

e Data structure @ga 2R computer science algorithms T T& 7 #1191 & 3R @
programmers 3T @1 %Z8 &1 A handle @R 2@d 3 JF program AT software &

performance @t a5aR & 3 aga & A P foemar B |
Data structure &I 9&R & 8id 3-

1. Primitive 3T 2ga@=R
2. Non-Primitive 3leT 2ggraR

1. Primitive 311 2gg@aR- Primitive 31&T 2g@aR a5 Si&T @R Blar & 513 direct &
A instructions & operate g 31 @ar B | Riad a5 RTH a=m & compiler z@TA

foprgar & B |

2. Non-Primitive 3T 2ggaR- Primitive SieT 2C@aR a5 S 2gaaR &t & 512 direct
M instructions & operate @6t fgam 31 2@t B | T @7 FAR Primitive 3T
g2 2 derived &2 8 | Non-Primitive 31eT 2era & Ua12 @1 Blar -

1- Linear 3w @A
2—- Non-linear 3reT 2g@aR
31T FAR F FNT-

DATA STRUCTURE
|

Simple Data structures Compound Data structures
l | ' ,
Array Structures Linear Non-Linear
+ Y + \i
Stack Queue Linked List Tree
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2%& 31T ZggaR (Simple Data Structure)

o I gm dR R Ufita s T % eI, Raw, FaR, FeRE & aawRr AT B |
aRE 3T wgaR frafitea & e @ 8 3-
1. TR (Array)

2. ZggaR (Structure)
A s1eT @R (Compound Data Structure)

RS 3TeT gFaR @ fea adet F 2RfSa #@ Ik ST FAR dad I @wd B |
forafafaa @ uer & g 3-

&g 31 ZggFaR (Linear Data Structure)

Y vd 2R B 3T 2gaR B E | 9B dcd B FgeA (ad) @A B FARE $8
A 31T 2CFAR BEd B |

A fraftafaa uar & g B-
1. 2% (Stack)
2. ag fdie faee (Queque linked list)

I 2 s 2@ (Non-Linear Data Structure)

A dgacada s 2gER g B 1 Tk g 3@ gEaR B 3wy & 4k A B
° mmmﬁm—mmmﬁ@aﬁm@gﬁaﬁ%@mmm%—
* Za2e@ (Insertion)- $A21¢a T %% UH 3T CFAR A TH A ST dcd bt SnSa |
- Rfeee (deletion)- ffeem &1 %t v 31 ZTFR * va 3T d@ B saEn Ak
ag Age o |
« & (Search)- v 31T 2gFR F fafdse T dca B AT B A Fad B |
« zafdiar (Traversing)- w& 31cT Zg@aR & Alge 29 31 adt & uizaer (difiar)
& gafdar @8d B |
« A (Sorting)- 1T @R & ddt @ vH ffdse A #F w=mEfRE @ Bt Afar
6d B |

o #fr (Merging)- & v 6 UBR & 3T TFR B dcdl @ Ao AR 3 UBR
P UH AN ST ZFAR adllal B AT Fd o |
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Algorithm for Problem Solving

T UAREH T e g eiRa &R &l q-1 &)1 & o1, Segaed a1 d@ &1 Uah gRfAa
e g, o w9 | foram a1 2

TANINGH QRT BI€ AT YU 81 & | I8 % b FARIT BT 9 da (F9em) ¢, [ a1 ar
T ARG Ied TR fdaR0 & wY H Pseudocode HI€ & wU H AT FAEIC HI SUAN
IS qad AT S qhdT 2 |

T ToMREH I f=IfeTRad T[ul T YR1 BT =AMLY

Input- There should be 0 or more inputs supplied externally to the algorithm.
Output- There should be at least 1 output obtained.

Definiteness- Every step of the algorithm should be clear and well defined.
Finiteness- The algorithm should have finite number of steps.

Correctness- Every step of the algorithm must generate a correct output.

s

U TANREGH Bl FHeel AR dSl B8l ST 8, R g4 MWIfed H1 ¥ &9 <9 oarl o
3R H HARI WF B @Ud Bl 8| P UAIREH & uee FafoiRad oif & R wR
AT STl & —

T BIAIRTET
TISY PIIRIST

QY Sifeedr (Space Complexity)

o TUSRSH & e (Execution) & SR SRIATA B S dTell 3MaeTd HANT AT W Bl
Space Complexity ®&d g |

° E\;I%Tl\/éultiple User & foTv Wiffd wU & HHRT Sl 81 9 Space Complexity aeId &1

|

® TP TAIREH BT Space Complexity PI Big O (O(n)) Notation & gRT dd fbaT SIdT 2 |

e JIMIR W TP TNREH Bl 4 "edl & foIw FHRT &) aggadhar el @
1. S WY (Instruction Spaces — ST YTUTH fAo1fed (Execute) BIAT &1 99 I8 ST
AR I WF SYANT § ofdl 81 99 S d W $ad © |
2. STST WY (Data Spacelz— Ig T Bivee 3R IRTE AF DI R B & foIU MaeIH
T 2 |

g Sifeerar (Time Complexity)

e JT UMM & oI I (Execution) & foTT aaedsds FHI &1 UfAE@ &- &1 Yo aiaT
2 3 IE USIIRGH & §RT 37U A Bl GRT B H &I dlel fol FHI B AT & |

o TAIRSH B crga Sifeaadl dI e Afd Fdd B b ol Big O Fha- T STANT
fpar Smar 2 |

e TAIREH BT fABRIT B Bl qqy forat (Categories) Sort, Search, Insert, Delete, Update

anfe gl
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Example 1
Write an algorithm and flowchart for printing number from 1 to 20.

Algorithm -

Step 1: Initialize X as O,

Step 2: Increment X by 1,

Step 3: Print X,

Step 4: If X is less than 20 then go back to step 2.

Initialize X< O

Flowchart -

Increment X by 1

Print X

Yes «"x<20

NO

Example 2
Write an algorithm and draw the flowchart for finding the average of two
numbers

Algorithm -
Step 1: input x
Step 2: inputy
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Step3:sum=x+y
Step 4: average = sum/2
Step 5: output average

Flowchart -

o)

Input X

Input Y

Sum = x+y

Average=sum/2

Output

Average
]

END

Array as Data Structure

e Array ©& non-primitive @ linear 3ieT 2ga=R 8 3t 5 wap@ma (similar) 31T items
1 295 Bl B, % I5 b ve & ueRr & 3w & & KR Fen (A & Ip ok
A integer 3lET B R HAN AT R A floating point @)

o Array 3T @R @ VAT ST GSiaed @ g @ ddfka @2 3 fae fer smar B |

o "Array T® static 3T @R B FRAq & Pae compile time # & FMA B allocate
FR 23d B SR FA run-time F s G Zepa T 17’
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R @ R (Types of array)
Array feafeiiaa @a uer & g 8-

1 One dmensional array
2. Two dmensional array

3. Multi dmensional array

One Dimensional (1-D) Arrays

e g arrays f3i2 %5 va subscript 8@ 8 3% one dimensional array @gd 3 | $2@BT
TRT linear &u & 3T B 20R Fa » faw fem smar

Jununn
LT

Ome-tlimensiomal surray with six elements

Arreay elemenis

Avray indeves

o s R & awon (e

o A At gea uaw B as, 2 B A W€ A usal Sacar fear sen Alde
FSAR a3 e FANY F 02 giafea a2 2@ |
Smar 3 -

type variable-name [size]
m_

int groupt[10];

float height[50];

char name[10];

U R F Ziafga B arar acat B UsR @ aaidr & 32 % int, float 412 char vd Auaer
R B aA B Faa 33X 5 height, group G2 name E s B F 2wifda R sm
oal At acdl o5 gftean e Bt 3t wRar B | G Wafar oS, BRAeR A B FaATR
BR3P awF & udg w2 B |
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ad AT UF SR DR @1 ureH

T R B f5aekee @ a6 3@ da UicA fpd sia B & Danfiar i ve R fowa =zt #
oA feean s Zear -

® BUZH THA
® 2 TSA

® FUBAISA UH- 3@ UF R B fiaoRem 3 e 3% urde e smar B @ R foew
UBR A URFEen type array-name [size] = {list of values};

facz & s B B & g e smar § SErur 3 e
int number [3] = {0, 5, 4};

IR fGE I R A 3 FBR H TH AR AN H VR & SR W d@ B deg gdea
Bt | ez F deyg @t 2 R 153 F gewm F A B, A1 A5 A B TR a@l @ deg,
grdfea @Ran | AS dcal Bl 2aEia a9 A I gEfea & sndan |

afe 2, afs affa g & gaen # st Aoy B, A v F B 3cuGa B |

o 20 TSA URH- UF DR B 2 AU A AT B fOU 2@ g gieer e sm Zeear
2 | e 3 fau frafafaa & dam 3 @iz W AR & |

for(i=0;i<10;i++)

{
scanf("%d"; &x[i]);

}

TP GRIA BR T M-
[/ * DR F dear @B 222 @A g fic A @ fau a2a C QA */

#include <stdio.h>

DA Q'MW

void main()

{
int array [5].

printf("Enter 5 numbers to stores them in array \n");
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for(i=0;i<5;++)
{

scanf("%d"; &array[i]),

print("Element in the array are -\n \n");

for(i=0;<5;i++)

{

print("Element stored at a [% d]=% d\n", iarray[i]);
}

getch();
}

%agc (Input)- Enter 5 elements in the array- 23 45 32 25 45
@ricge (Output)- Elements in the array are-

Element stored at a [0]-23

Element stored at a [1]-45

Element stored at a [2]-32

Element stored at a [3]-25

Element stored at a [4]-45

Two dimensional (2-D) Arrays

e ag array f320t & subscript 8@ B 32 two dimensional array @ga & | two dimensional
arrays @l matrix a=m table # @gd B |
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First Index | | l
V'
1 | ]
. e Kows
2|
i p 3 4 — Second Index

Two-dimensional array with eight elements

& R (28) R @1 uA
% gRA R B ag, 28 R B A At uBR (Fuisa 5 7 4 ) A uder g
3T 2WBar

* FUDAH TSH FCABN- 3@ U 02 B f5aaied & 2 3% urdH feer star B A @
R R fora geprz & urdegian :

int table-[2][3] = {
{0, 2, 5}

{, 3, 0}

35

® 27 THA GAENT- v VR @ 2o dv A Fena B 8T 2a a5 e fean s eear
2@ AR R B Gu X F Aee A GH F T | @ gu g uda # &
snat B | 53 g13eR v ufda & e vd 3R AU @ B Ut A FA T | I
& o fwatefaa & dam 3 25 w2 fer =2 |

for(i=0;i<3;i++)

{

for(j=0;j<3;j++)

}

scanf("%d"; &ar[i] [J]);
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}
}

2§ R @1 QAW
[*2-8 R 1 & Gam */

#include <stdio.h>
#include <stdio.h>

void main()

int array [3] [3].,),count=0;

/ *Run time Initilization */

for(i=1,<3;i++)

{
for(J=1;)<3;j++)
{
count++,

array[i] [J] =count;
print("% d\t".array[i] [j]):

}
print("\n");
}
getch();
}

Output-

(17
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12 3
4 5 6
7 8 q

Multi dimensional Arrays

ag array fsizidt @ & G subscript @@t € ag multi-dimensional array @geTar g |

4
Third Index «— 3 £

First Tndex «

1 2 3 —— Secomd Index

Three-dimensional array with twenty four elements

o I FRIAM WR- W a1 W vo aggmrt R aeemar § | AP &a & agget R &l
ason o g 20 8a B |

type variable-name (sizel) (size2)---(sizeN);
o IR R @1 Az &M & FEER B2 B 3amem:
int x (3) (4);

o 3Rad X TH & grEEn (28) W B | R & 12 a@ B Isf x 3 Ufda @ 2wer afder &
& F R PR v U % 4 A B

Column 1 Column 2 Column 3 Column 4
Row 1 x [6] [6] x [6] [1] x [6] [2] x [6] [3]
Row 2 x [1][0] x [1][1] x [1][2] x [1][3]
Row 3 x [2][0] x [2][1] x [2] [2] x [2] [3]

11
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vwer (T®) gRmt R F var awwem:

Actual Address of the 1* Memory space acquired by every
element of the array is known as element in the Array is called
Base Address (B) Width (W)
Here it is 1100 Here it is 4 bytes
l_ 5
r A
Actual Address
in the M 1100 1104 1108 1112 1116 1120
Elements 15| 7 |11 | 44 | 93 | 20
Address with respect to
the Array (Subscript) 0 1 2 3 4 3

¥

Lower Limit/Bound
of Subscript (LB)

L

e tx W "A[[]' 3 v aa & aven s g 3 v A FAA B-
Address of A[l] =B + W *({ - LB)

Where,

B = rem uar

W = R ¥ sufeid vs aa 6t &R 2153 (a5 F)

| = 51 aca @1 uar 1 @Ra § 3@ @i

LB = St & / sucwes A& B wR A AN 0 (L)
IR

% ¥R [1300 - - - - 1900] T TEMR UAT 1020 4R URA® a@ @ FHR I F 2 aFe
& &g & 3 | B[1700], @ uar awwEen Hfdw

m_
fGe aw @@ fowa 3 B = 1020, LB = 1300, W = 2, { = 1700
A[l] @ uar=B+ W *(l - LB)

12
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= 1020 + 2 * (1700-1300)

= 1020 + 2 * 400
= 1020 + 800
= 1820 [Ans]

7 (J) s R F uar e

o N3 % vF 2-8 W B 7 B s B 2P 7 OB I ABYT T B
B T 2B IR B Zem B B fee-§ R B Afeess 3 B A
R B 2 a0 B B A (Uf) I SR afem (2dT) I

Column Index
A

r A

0] 1 2 3

0 8 6 5 a
>
2

£ 2 1 ) 7
[=]
o

2 3 6 a 2

Two-Dimensional Array

Row-Major (Row Wise Arrangement)

Row 0 Row 1 Row 2

Column-Major (Column Wise Arrangement)

L L L -

Column 0 Column 1 Column 2 Column 3

.

R 3 A aa "A [(][J]" @ ua H awenr @ ke aw & a@3 & &t 51 7mar T |
(i) dfera ggE womet (Row Major System)

13
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(i) @le@ g gomer (Column Major System)

vfra gz gomdt
o Ufad UFA Uondt F v AU FT var fme o @ suder a3 fERm smar B-
A [][JV]dca @1 uar = B + W *[N*(l - Lr) + (J - Lc)]

%o (Plowr) g Somdt
o Flep UFA UV 3 TH cedd @1 udl fowa g3 @1 IRl & fee Smar B:
A[][J] dca @1 uar = B + W *[({ - Lr) + M (J - Lc)]
I 9,
B = grem uar
| = 357 aca @1 uar JMa B2 B 3@ Ufba @iz
J = 521 d@ @1 uar eona @2 § 3@ ade Z@femeu
W = R 3 ufeia ve da @t RS 255 (a5 ¥)
Lr = df¥a & facdt Qe / sucee aft BF R A AA 0 (LgA)
Lc = 2097 B A=t Ao / 3ucs a6 B uR ged Aat 0 ()
M = Aaa # dfst H et
N = Az F 2den &t 2z

R R FornG alRem

forafafea atkem R we 5 31 Z=d B-

(i) 2affar (Traversing)- u& 3T 2g@aR * Aje 29 3T d@l & Uizaor (Wdfdar )
@ gafdiar @ed B |

(i) 3azdia (Insertion)- sazdla =1 %2l va 3T ZCFR F T A 3T B NS |

(i) fsfaem (deletion)- ffaem =1 %2f v 3T ZgFR * vH ST a@ ' aeEn, A
a5 A3g B |
(iv) gu3c (Update)- e ae Z@@m % ve aa gudc &2 3 |

14



