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What is data structure in hindi? &
classification in hindi

data structure in hindi:-

data structure TReY FgL foreeq § 327 1 T2 AT T qd (organise) FLA FT UF
21 o £ 29 22T 7 SrETeT | SEIHT i e

AT T2T T ZH THIT EIL AT organise T a1 & 3 37t are 7 fft oY F
access T ST #31
types of data structure in hindi:- ‘ )

s

Data Structures .

Linear Non-linear

Arrays I Llir;:tesd ‘ Stacks | ‘ Gueuesl

| Trees | ‘ Graphsl [ Tables} | Sets ‘

data structure 3T JTT

Non-primitive T TFF:- primitive TIT TFAT 9 2T TFAL 21AT g R direct FofH
instructions & operate TET THAT ST AT B T T2T TZFAL primitive T2T TZFA F derived T 2

Non-primitive 2T ¥ZFAL &I THTL FT AT &:-
1:-Linear 2T ¥Zaa<
2:-Non-linear ¥&F4Y

1:-Linear data structure:-



linear Te UHT 2T Tgaa< g FTaH 22T items & linear(TE 1) €9 | HURd aAT Haedd Fhar
STTaT g, Fore U 22T item TEY F T @1 % €7 § [T AT &

ex:- array, linked list, queue, stack.

2:-Non-linear data structure:-

Non-linear T THT 2T ¥2aa< g, OraH 22T items FT FHTS (sequential) T T S TRIT ot
RaT STaT

ST U 227 item TRt W1 39 S2T items & T [ET g1 &1 HhaT &l

ex:-tree, graph.

What is Queues in hindi? O

data structure Queues in

Queue TF non-primitive TIT linear 2T FZFAL & TE @r st ift first out) & FIZT=q 9T HTA
FLAT & AIATT a8 item ST T T8 927 add TFIT ST € Fal item Ta# Tgof remove FoRAT SITARTT
T T8 item ST T3 Ta¥r o # add BT S O A H Bl remove FoRIT ST

Queue FT gH TIAT ATET A AT H FIA U T@d g, AU ST IITZL0 3
5 °

‘T FT I AT g, THh fesre fesreor it AT | Ta® Tgel T graT g i

I Tgol [eohe oAhe Fof STT last ® @7 g1 T@aT & 98 3d § gl aTg< SIram”
Queue ¥ =T end T 0 d ZIAT & TAT TAT rear end EIAT 21 Rear end # item FT add
TR STTaT 8 T fro d Fitem FT remove AT STAT B

X
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Enqueue

Queues in hindi

1:-Enqueue

2:-Dequeue \

ST 29 Queue H FTT item g TTRAT Enqueue FgaATdT g 9T 919 28 Queue ¥ I item
REIEGISLEERIERIF R 2l

Queue Fit Qﬁ:-' e 9Tt It 8-

1:-FRONT<0 Qa“&ue T () 8

2:-REAR=size of Queue g dT, Queue TIT T g3 1T g

3:-FR < 2 d@T, Queue ® FH § FH UF item T AT &1 g

4:- Queue H F item FT H&IT AT g aT:-( REAR-FRONT)+1.

Types of Queues in hindi
Types of Queues in hindi:-



TT TFAY H Queues AHfriad Ts1< F 2d g:-

1:-Circular queue
2:-Dequeue.

1:-Circular queue:-Circular queue T 29 ring-buffer ff FZd g Circular queue # ST 3ifaw ATg
AT g dg Ta€ Tl AT & [T g3 T3l gl 5raH T circle &1 Hwiwr grar g1 78 FIFO & g
9% F1A AT g1 Circular Queue ¥ item T rear end ¥ add TRIIT SITAT & TAT item FT front end &

remove [T STTAT %’I
Cirgular Jueue ‘ )

2:-Dequeue:-Dequeue T TIT ATH double-ended queue 2l Diqu!‘ue & UHT ST EFa7 g e

¥

hY
-

T items T front TAT rear end AT & add HT FT ve 9T FT T Bl
Dequeue & &I &1L gId %’Gﬁﬁ'ﬁ%":-

1:-Input-restricted Dequeue
2:-Output-restricted Dequeue.

1:-Input-restricted Dequeue:- TH items T T ends ¥ delete 33T ST THaT &
U Fad U gt end ¥ insert FF
P N
Deletion Insertion
| d &
Insertion T T Deletion
Front Rear

Dequeue

2:-Output-restricted Dequeue:-ZT THTT F queue | items FT IT 9<% T BT insert THIT ST
THAT § T A TF gt end ¥ delete FT T g




What is graph in hindi?

data structure Graphs in hindi:-

UTF T gH o 633l % AL I AT 8§ G0 Tohel g:-

1:-UT% T non-primitive, TTA-HIT T2T TZF=T AT 2l

2:-T% U vertex(node) FT THE BIAT 81 Teh vertex THY vertex & HT [T L&l ertex
% WeT connection FT gH edge Fgd gl Edge ZT nodes & HET U HFI(Ahl @ FT

AT Bl

3:9T% (V,E) T #92 2147 & STet V, vertex T @9 2141 £ AT E, Edg@ﬁ@?ﬂ%’l
9‘@ V= lahede) @
’e :;:.!Ilf:f.h:.i:l:t-l
@A@ (de)) b
Types of graph in g'@
o

1:-Directed graph:- 95
T TH TR edges i ges F2d gl Directed edges T arces HT Fgd gl ITE T edges
T T T ﬁ?
directed ITH W cted graph FT diagraph 9T FgT SITaT B

Undirected G;aph Directed Graph

Figure 1: An Undirected Graph Figure 2: A Directed Graph



2:-Undirected graph:- a8 ITF [oraH edges T fam 7T et ¢ 147q T8H arrow T fH9 987
FT g3 21aT g1 Undirected graph FgaTdT &

3:-Weighted graph and non-weighted graph:-FHT-FsfT graphs & edges gTd & o weight FT
carry FXd g T weight ATEaTaa #a< gId gl directed 3f¥ undirected graph THT &f weighted ITH

a2
O
/ A A

S

Weighted Directed Graph

F ITE ST weight ?ﬁ@%ﬂ% & ¥ UT% non-weighted ITF FgaATaT &l

W@?Atack in hindi?

Stack in hindi:-

T&F ek (39T THTT 7 linear T FF=< gIaT g ST T3 LIFO(last in first out) 3 fBrgma 7% 1
FLAT & TATT a8 item ST T Ta (@ § add AT SITAT & S TEE 98 remove FY [&AT SATAT 8
TAT ST item TIH Tgof add AT SITAT & SE & (@ H remove FRIT STAT 21




Push Po

Y
i

Stack in hindi O

T | T item T ST (add) TAT remove(ZeT)  forT 1% TF en ST 29 top end
Fed 2l

@
T H &l AL BId &:- Push TT Pop.
ST ¥ | item T insert TRIT STTAT € AT a4 push 3t [ALE TAT T T | item Tl

delete ToF=T SITAT & AT a8 Pop SHIYLTH FgaTdT 2l

TF Al gH ad overflow g TFd g I T3 BIAT & TAT T underflow Fg Tl &
ST9 g X d¥g @rett gral gl

What is linke&n hindi?

indi:-

rimitive, linear 2T ¥FAT g

, ATSH % g & e a7 a7 g1 TAF node F 3T AT B § TZAT AT data T Zrar
ointer ZraT g linked list FT pointer WTRT 3Tl node % address FT hold fFa T&aT |

nodes T TTRT T2T T TATZT FLA o (o0 AT SATAT

linked list T# UHT 2T ¥ raT g foraaht length &7 run-time H TETAT AT HTIT ST TFHAT B
FATT Tg dynamic ZraT Bl

linked list T YT tree TAT graph T ST & forw fFaT SITAT )



Types of linked list in hindi in hindi:- Linked list fFerfertera €= w1 & gra 8-

1:-Single linked list:- 8 one-way direction ZIaT g TT single linked list % T3 node ® aT
fields BT g:-

1:-98T 9% field ETAT g ST 2T €IX LgdT &l

2:-FHT pointer AT 7 FraT gl

Figure 1: Element of a singly linked list

head
\‘ 11 22 33 g

Figure 2: A singly linked list

®
2:-Doubly linked list:- THH two-way direction rar inked list 3 S node ¥ &+
AT 2 8- '

1:-Tgl 9TT | a7 #=< 2al g

2:-ZFT AT 3 12 F Fr link 2rT 21 0
3 e AT fUee & forg o grar 2| X

start Left Right' o .omeeo,,
* pointer PoAnEK Y

i sy

9
&

Doubly Linked List

3:-Circu ink

z:- Circular linked list & Y& AT circle % &7 H [ W& &
ist & 37 § NULL 9 7af grdl gl

circui@(
EGE] ,Tg’ﬁv‘-ﬁ?%ﬁaddressﬁcontainﬁﬁf@w%ﬁaﬁ'wﬁﬁﬁ'ﬂrv'-ﬁ—s’
adjacent BT g

Circular linked list 3 T 1Y I &:-
1:-Single circular linked list
2:-Doubly circular linked list.



Circular, singly linked list:

1: E—-heml — item 2 = ilem3| ——= *** s itemN| -

Circular, doubly linked list: »
C—_ i . i T | 7 LI imej

I: E—-_ tem 1 T2 lem2 | "1 item 3 -l
- D

o/

Applications of binary tr indi

application of binary hindi:-

1:-amﬁﬁﬁmqﬁva§ﬂwr&ﬁEMnsﬁﬁmW%

2:- Binary Space Partition 3D e o for foRaT e B

3:-aTeA tries T TR TT SIS WShed § [T SITAT & ST T3 T3 d Saed &l FEX
FAT gl

4:-Heapsﬁ9?iﬂq@ﬁ?ﬁ'ﬁimﬁ%ﬁ'q foharT STTaT 81 TraTtesre qor St ar v § ot
THT T ﬁMI&%’(

5:- Huffrm@ﬁree FT TIRT compression algorithms(S¥- jpeg TAT .mp3) | T SITaT 21
6:- G@W TN cryptography applications # pseudo-random numbers T generate FL
oo gl

7:- Treap FT TIRT ATATAT AT TAT HHILT TeATReE H T ST 21

8:- T-tree T THRT S2TaH | B-tree il q¥g 2T ol TIX FA o forw 7T 14T 21




Height balanced tree or AVL TREE in hindi

Height balanced tree or AVL TREE in hindi:- AVL TREE T self balancing binary search
tree BT gl AVL TREE T height balanced tree #T gl SITaT g1 AVL TREE & ATH TH%
inventors( Georgy Adelson-Velsky 3T Evgenii Landis ) % 1< 98TI AVL TREE T ST 22T
T organise F¥ o forw 3 STaT 81

TIf& AVL TREE % N nodes &, @7 28T height log2 (N + 1) {1

Fig:-AVL tree ; >

T binary tree T height balanced ZRft % rules T satisfy FT:-
1:-71= binary tree T left subtreObala% |
2:-7f Binary tree T right su e%ced Bl

3:-371%, right subtree T heig eft subtree T height F W& FAX1 & ATerF AT AT AT

Teh empty tree & & balanced tree T
B-@ hindi

B-Tree in hindi:-
B-tree THM-Way(multi-way) tree ZIaT & ST T3 farersh¥ disk H TFNT 3 o {70 9797 77 2

B-tree #T balanced tree F@T SITAT g1 TF M-way tree & M children T F5hd g1 M-way tree T&
node  multiple keys FT contain F¥ Tl g



T M-way tree &T T AT keys #iT k HEAT contain FXAT g AT 39 A1 F children T H&AT k+1

BNl

k&l
i e ¥
I 15(,| 21 | 35‘ 42 |
v v = b7
11112 18|20 23| 25| 27 31133 36|39 45| 47| 50|55

B-Tree of order 5

\/

Fig:- B-tree

B-tree W4T perfectly height balanced ZTdt & 3TTd B-tree le%node ﬁ THT depth Bt

2

height balanced 3T weight balanced tree Tgd T 2T, & o 7=ty 98t 8 st
TH drawback FT @H ¥ % 1T B-tree ?ﬁ TANT § 21 B-tree FT ¥aaa secondary
storage(STH-disk) & g1 B-tree FT AT S T DBMS & 33T SITAT 21 B-tree

STTIH | FTSoH [ locate TAT place Eh_{%r

Threaded bin \r%ee in hindi

Thread&d@ary tree in hindi:-

9% binagy. tr TeF node fSTEET FE child T&T ZIAT & SHaT Ti5e? replace FX adT g
S 29 th |

binary tfee % representation # leaf node W gId & fS=H null value g1t g1 S FTTT memory
T was g TETIT memory wastage % T drawback FT fHaTH 3 T threaded binary tree %

concept #FT develop 3T 12|

TfT tree % left child FT node f=F(null) BT AT T AT I AT ¥ replace T ATANT ST =7 =k A1
= Tgol ATAT A1E g

THT TR TS tree # right child FT node Rh(null) BT AT T8 ATE 3T IS F replace g1 SITAVT ST
= = e & M= arar Jre gl




STT left thread BTAT § &8 predecessor node IdT g 3T ST right thread ZIAT g 98 successor node
T el

®
image source:threaded binary tree
Threaded binary tree &I &Y % gId &:-
1:-Single threaded binary tree 0

2:-Double threaded binary tree
Binary tree in hin

binary tree i "\'i:-

Data structure ¥, Bin, tree g TSTEH TeIF node & Faet ATeHaH &l children T gl
5172 left child ST rightichild FgT STdT 21
STT root node 9T node ZrAT B

A A



ST tree ff@ ff node H@'@Tﬂ%’?@'g’q empty tree ﬁ%%’l

Tree in hindi

Tree in hindi:-

Tree T fA@foriaa el & ST I STETHT & TH Td o

it has 16 nodes;

it has a depth of 5;

node 0 is the root node;

node 4 is a leaf;

node 4 is the child of 1;
v 0, the root node,

is the grandparent

of node 4;

nodes 3,4, and 5
are siblings

hierarchical relationship grdT 217

117=F§Tparent _"@- ehdT %I AT had rootv‘-ﬁ?alw'rah:l%parent H@'@W%’I
node T 97 AT SATAT child nodes BT T |

8:-UF nodes 5% W T child nodes &t gd g 3ve leaf node IT terminal node F&d |

9:-IF T tree T'QrerIT ST AT AT FEaT % IR data structure T tree '{EFQTT = & A FEar %’I
Degree of a node:- TFHT tree & gF 77€ # subtree 1 T&ITdegree of a node FZATAT 5



Binary tree traversal in hindi

Binary tree traversal in hindi:-

Binary tree % traversal & T node &1 & T a1 ¥ visit 3T simaT 21

Binary tree % traversal T 379 & o “tree o e node FT el order # visit FEAT”

I AT trees T TATHT T  traverse AT STTaT %’ EIET] gH ZIET ikl HEY traversa

T

1:-In-order traversal
2:-Pre-order traversal
3:-post-order traversal

1:-Inorder traversal:-Inorder traversal # o fAsrforfaa &g 2:-
(1):-Left children 3T left subtree T traverse T3t STTaT 8
(2):-Root T parent T visit T ITAT 21

(3):-Right subtree AT right children T traverse fFaT I

AT ZH THHI IIZTL o GILT THA Tohe! 8-

Binary tree traversal in hindi

=q =T output = %’:-
9,5,1,7,2,11,8,4,3,6

2:-Preorder traversal:- Pre-order traversal % forg fsrferfera ﬁ@ %z-

(1):-F&¥ TgF root AT parent T visit FLd gl

O



(2):-3% 9T left subtree AT left children T visit Fd gl
(3):-3%+ 91K right subtree 7T right children T visit Fd Bl

SIEIUT FIT AT = T output:-
8,5,9,7,1,11,2,4,6,3

3:-Post order traversal:- Post-order traversal & forT Msforfaa Hg g:-
(1):-9a¥H T left subtree AT left child T visit FLd 1

(2):-39 &< right subtree AT right child FT visit Fd gl

(3):-39 &T& root(parent) FT visit FLT g

W%WWW%@Woutput:- O

91,2,11,7,5,3,6,4,8

dfs depth first search in hindi |\ *

DFS (depth first search ndi:-

DFS #T BFS it %8 UTH a7 &a4 s TAT search T I T FATTLIH
T.
BFS # 719 &I depth wise (’i\%lcﬂwd ERIIGIES

ST T2F9< H DFS &l i t T o feTUstack T SANT FhAT STTAT &,

DFS T recussiv % STT 3 backtracking 3 Tereria 7€ &1 ¥l €.
CECEa , routes Tl map FTT TAT T HYSL (AT sl TLLATHAT Fl

solve DFS &T 33T 36T STaT 2.

DF@orithm in hindi:-

DFS ® g6 998 Tgol {[&3ATIT node FT stack & g1 fafSre &3 5. T zoeht ao=q
adjacent nodes FT stack # ST, stack T top H oI e &I AT Feeh, ITH
THET adjacent node T stack H ST < g 31T TTHAT 9 T Alg<d S deh 1o stack

GTeAT A5l gl SITaT &.




THT AT I [AHIEad ST o T THA &

¥ 1:— stack T intialize T STAT 2. O

" . b’A &
<
stack ‘\%

o

WI2:-AE A %&dﬂﬁﬁﬂﬁ%@?ﬁ@?ﬁﬁmiﬁEA%Eﬁ?adjaceﬂt

e g ByC &q?ﬂﬁﬁ'ﬁ?ﬁﬁﬁ%’ﬁﬂ?m%'*'Q"Fralphabeticalih'qff
i

<




.

stack

Top —

TIT 3:- AT B T visited AT F7 T Tk H ST, 31T B o fohd] i

adjacent TTSH T select 4. B * adjacent ATSH A TT E
fafSre ¥ o7 8 @7 89 E &7 select Tl
i ®
op—| B | @
A o %
stack '\
WY 4:- E &7 fafore w2 visited TR T 3T TH stack H ST <31, T IX
1< E % a7 adjac TAT D g <M1 unvisited g AT g7 C & select T
(alphabetical FHH.)
A M P
jop —[-E ]
B
A




T 5:- H ¢ FT [ATSIE 30 3T T visited AT FI T &F H T 230, T21 T B FT
#I< unvisited adjacent ATE A5l § T =H stack & =TT 3T,

1op —s

stack
T 6:- A stack F top T ATIH E g AT &1 fof 3T 1S u 's@djacent node
g AT AET. THHT adjacent unvisited 7T D 2. ‘ )

.

top —,

0N

top —
= O
A &

stack

@tm:-W@%Dﬁ&ﬁﬁ?{ﬁvisited#@ﬁﬁﬁ{%ﬁsmckﬁm

f\

¥

A1 [afSTe i & o7 &l 9 951 997 ¢ o1 g7 THT A1 &l stack H & 18
ool 3T ST stack empty BT STTUIT AT THATH THTH g1 STTUAT.




BFS (breadth first search) in hindi

Graph traversal in hindi:-

graph traversal T 312 g TTH & T4 node T visit FIAT. TZT I FH I THL

traversal =t aTq 3T, ST for MwferterT g:-
1:- BFS (breadth first search)

2:- DFS (depth first search)
1:- BFS (breadth first search) in hindi:- O

BFS TF ST ¥F4L & travers T47T search FL i T 3

(Y

TET TANT UTE | shortest path T g T9T solve ¥ # T o

ST 2.

2T ¥ §, BFS T implement ¥ o, eue T TTRT FRAT SITAT 2.
BFS # nodes #T breadth wise (FT; isit fRaT SITaT 2.

: o
BFS # ugel foreft ot T nod

visit' TRIT SITAT & TT Ik T8 39 adjacent
(dvlqnloh)%ﬁdl\iﬂ T visit %’ THh T2 3 adjacent TS o AT T
adjacent node #T fafsre 3. AT T IIehaT qF T FAAN g ST qh o Tl
nodes F fafse 951 ST &,

®

BFS algorith

T AT ITgTor & g a9 . arar % gare o et

DI averse s{ATl %I



T 1:- queue T initialize 3T STAT 2. &
P

Queue
T 2:— T T8 gH node A (FIATAT AIE) ‘%? g ST =H visited AT
T 8.
Y 3:— TH% 912 g9 A & adjacent node . 29 adjacent AIEH B, C TT
D g. =9 == # g9 999 98« B g 3T 39 queue ¥ T@ 2.
o
Queue | B
) 4

W 4 ZH IS A % adjacent node C T faTSie :¥d g 3T 3H queue #
T

Queuve | C B




WY 5:- TH% 91 A o FTdH adjacent 1€ D T fATSre Fed 8 3 3H queue § T&@d

&

Queue DCB

WY 6:- T a8 H A % Fls adjacent 7S 7! a9 AT 29 B 1e § fshTera
§ ST 39 adjacent &T search F¥d 2. C)
Queuve | D C

@F7:-7—ﬁ€BEhTadjacentﬁEE%?MﬁwmgﬁTﬁqueueﬁT@ﬁ

- AN

Queue ED C

Yy
W@@Wﬁﬁ?qﬁ%ﬁqwé‘%ﬁﬂs Tl TAT g T gH THT nodes Tl
queue & HHRTAAT T, 3T ST queue GTAT @I STTAT a1 THTH THTH BT STTAT.




data structure searching in hindi & its types
linear & binary searching in hindi

Data structure searching in hindi:-

Searching (|M=T) :- AT & oMU 9aT & FOT AT &7 o § “gaar”

2T TFIT ¥ ‘searching’ g WiHAT ¥ SEH AT element @&
ST g SF fF U A1 Uk ¥ Af¥F condition F OHIE AT @

types of searching in hindi:- ‘ : )

@UWﬁsearching%ﬁ'ﬂ'{qaﬁ?ﬁﬁ?ﬁW m%ﬁﬁﬁ?ﬁ'ﬂﬁf@ﬂ'

1l:- linear search (Fﬁﬁ'il'{ Fﬁf) b
2:- binary search (dTEa< &) 0

1:- Linear search in hindi:- &

TEHT sequential searc}?&@.

9 searching ThATE ot 22T element &I 99 dF UH UH FHih foree &
TAF element & AT ‘% e fFar ST @ S 9% fF element e ALY mar.

=HqH HIH qest T ement & foFC F Y99 element & AT compare [EDII
W%aﬁ:w nt UF T g a7 98 index value @+ &ar g 9g r
i

IRaEEED - T element & foree & gﬁ% element & HTT compare BRI
[ element HH %" ar dg index value fed Fxar % H@ ar -1

Eﬁwwﬁ'&"ﬁﬁ'compareﬁﬂTW%WWﬁ?elementﬁlﬂ'ﬂﬁW
%.WfﬁﬁlﬁcompareW%Wﬁelementﬂ'ﬁﬁﬁ%?ﬁﬂé

unsuccessful '@ STTUATT .

Tg H9H YA searching THATH g T4 TOH THT Fgd ol g. FAMH linear
search #FI IET case complexity O (n) %"



linear search algorithm:-

stepl i=1 {i=0}
step2 if i>n, go to step 7
step3 if A[i]l=x, go to step 6
step4 i=i+1
step5 go to step 2
step6 return 1
step? return -1
step8 exit
SITEL0 & G g = €l H 9°H d%d 3.
AT 6 gAY 9w AEiEdarray e #. O

2170 153056 78 80

#T BH TEH 30 ® AT T
stepl:- ﬁ"‘{ T element (30) F1 foree %ﬁ@ (21) F AT

compare ) T Smar ®.

2170 15 30 56 78 80
ﬁwﬁ%ﬁwﬁ%&ﬁaﬁﬁ.

step2:- 30 # foree ement (70) & AT TAAT HAA
2170 15 30 56 78 80

AT THHAHT gl /gdr I element H STV,

step3 i 30pdl 15 & HATT FHA.

21 70&7? 80
GGl ?@:% ﬁf%ﬁ ITA element H ST,

stepd:- 9 gH T@U T element (30) &l TAAT A element 30 & AT
T

2170 1530 56 78 80

AT TF THE § q7 g7 qadT FAT 98 FT & ¥ index 3 Rad T,



Binary search in hindi:-

S FIT FET STl TFAY Al § df linear search ¥ agd ATg® &I &« QT
%. é'ﬁﬁ"'{ linear search &I FHT &I LS FLA F 1%!"'{ binary search Ea)
frfea T .

binary search dgd gl O3 searching FSFNIH & BEHT time co

O(log n) %’ Jqg divide & conguer Rrgia T g %"

binary searchaﬁﬁwﬁﬁﬁaﬁmﬂﬁﬁﬁﬁ%sorte
Wwﬁ\'ﬁﬁﬁﬁﬂ_@ﬁ?{mﬁﬁ'%sortedorder ‘

T g dFAe § BT @ element &t o & middle t & AT AT
T AT g, TR TN THEAHTE g AT 98 index valu ﬁz—rf.m—crr%’.
Ife UF F9H Al § a7 g9 check ®d g & element ST g 9@

middle element @rw%m%ﬁ'ﬂ

afT g rer g 91 2w foree & e 9w § )

div o 9g =7 § 97 =W Fore ¥ 9@ 9vLE AU, 3T Tg T9 TH
ﬁ\‘rﬁﬁ?%elementﬁlﬂ'?@

SITEL0T: - THHI gH AT &U aH 9Fd g

AMT gH UTH Fefed agray g.

351117253032 \*
'{ﬁ" AT T eleme g foree ® §6d| %

stepl: - H’@l’& TI element 5 qAAT middle element 17 q
3511&
i TEH & T 5 ST 2 Aw 17 ¥ @eT 3.

ﬁgﬁﬁ?&%maﬁm (?}ﬁ%a'lﬁ‘ﬂ'm) ff'ggfsearchah%?f.
3511

step2:- ﬁ"’{ T element 5 & middle element 5 &% HTA compare FIA .



3511
AT THFAATE & a7 g AT FAT a8 FT &, ¥ index 1 Rad &4,

3’@( ff 92:- data structure operations

¢ operator in hindi & types of operators i
hindi

Operators in hindi (‘<HT AT § AIEH =T %?)'

Foreft T STRITTeRT AToT & ST f363 ST aTer operators  FeRd gTd @ Sl T 3 FEATSAL T
TTore=r AT FATTSreher SRTOHTE Fiee o forw fAcer aq 2.

®
ot araT H ﬁﬁoperatorﬁmmaﬂﬁ'ﬁm% ﬁTZITGﬂ_dTﬁ operator =T
SART AUE ST2ET HEATel & a1 ohaT ST 9ehaT &,

types of operators in hindi (

T TRITHHT 9797 § operators

1:- Arithmetic Operator (3Tf¥

1:- arithmetic operators (JFTTOTH T ATILET):-

arithmetic ST T TANT HAifeheh TOETSAT F TorT FBhaT STaT 8. 1 7 arithmetic T + &7
SR STE (addition) & ToTT, — T SIRT FT (substraction) 3 T, * &7 =T 00T (multiply)



forT, / 3T ST 9T (dividation) 9T % T TTRT AWT-31F9 (modulo division) 3 forg f3am strar

3
Arithmetic Example
Operators/Operation
+ (Addition) A+B
- (Subtraction) A-B
* (multiplication) A*B

f (Division)

% (Modulus)

A/B
A%B

2:- Relational operators (Rereme SfiTeE):-

ST 27 AT H SAEHTAAT T aT THTAAT Tohe Fid
TART 2 8. “H 9T & AT 2 arer Rererer

operatofs

&& (lo
| (logQi)

! (logical NOT)

Example/Description
>6)&&(b<6)

T true fe@Tar g Ff< T FS T Te=(true) 2 Al
(>=12)|[(b>=12)

Tg true fe@TaT g afs U FITer o7 gr av.
1((2>6)&&(b<6))

TZ true return FXAT & ST conditions satisfy Tgl BIdT g ar



4:- assignment operators (MTITAS FTLZI):-

star forefY afuaer &1 AT waT 3T STTaT 8, a7 S|TeAde operator T AN 3T STAT 8. HY

qTHT § 7 3T (=) €.
intx=>5;

TH AT 6 AT ST AL (+, -, *,/ TAT, %) FT TTNT Fileh 9gd Glc TeeHe 5
FiRuee #1719 YeTe Rt ST geRar 2. 99, 7w g4 foraer 2-

Intx=x+25;

TH TEIHE HI gH =H THIT o forg 76 2. O

intx +=35;

5:- bitwise operators (AT sitae):- &
bit AT % FATLLMT il o o7 ¢ vl § faearss =T [ERIEICIES

Operators Meaning of operators o
& Bitwise AND

B

6:-in Vdecrement operators (E=hTHE Tt R sifue):-
DI B‘W‘J@Tﬁ T operand X ﬁ T %’ AR unary operator T m %

519 g Tt aIuae § & U JeT AT U SEAT & df 89 gonide oar Rinde aiae &
T F2d 2.

T 7 7g AIET ‘ST “++ . TH operator H Tg &ATH T@AT AT U foh ATy e & I
AT TART AT g AT AT AT FAT ok Q9T TZAT F TART TATT T2 SATUAT.




att;
++a;
a-;
—a;

T afuaer % arfi o 29 I¥e? &7 AN 33T 14T 8, 91 98 Igo aRuad § Uh EREH
HTETAT &, TT AIET AT & a2 A TANT AT S[1aT 8, 7 98 ATel ae | El
STEAT & 9 26 ThTY OHAT T GhdT g AT od 8 fha=4 3T b =08 al-

b=++a
T THE H U a H UF [ o 912 98 W14 b 7 Y J21 g1 1o, Qﬁaﬁ'@w
T {9 5 g1 SITUAM.

773 9 TeHe FT 39 THE forad &:-

b=at+; !
TH TaHe H Ug b I IRUST a T {IH ITH gL T S[ET. T THL b T 19
4 31T a %7 {1 5 T SITUA.

7:- T operators:-

HT 99T § & AT HT T W & TSH &l THH FIA & (o0 I g1 2.

sizeof 3TTTLEX T T Wﬂ%sw T T 7 o fory f3ham e 2.
expressi@e in hindi prefix, infix & postfix

Ex@i tree in hindi (TFIYH 1):-

e T, e T e eRor T e R SITaT 8, expression tree FEAT §. 39 4191 # operands
3lI¥ operators ZT ST T AATH I &,

operands (ATTVEH):- I Ted oI IT T F3hT SITAT 2.

operators (3TLEH):- & T IERER-AR operands T FTF ERISIGL %



F=St aLg T & foru 9 Sergvr 3.
(k-a) + (b*d"f)
TEY -, +, *, qATA W%’ﬁ'{p,a b, cEf‘«’JTnoperands%’

TH TR 6 209 § T<h TR ST AT operators FT priorty (¥ fAfera ¥ foam mam 8-
Highest priority (F&¥ 39T ®IT7): ~ (F74)

higher priority (=T TJT): * (O), / (A1)

lower priority ({\5T &T): + (%), — (F=TT) O
m A ’
FRES ﬁ"'{ ™ expression tree T

infix expression: k-at+b*d"f &
prefix expression:  +-ka* \

post fix expression: ka-bd

®
Row preﬁx@ FT infix expression ¥ S&AT (change prefix
t

expre nfix expression in hindi):-
foreft efix €xpression T infix expression § TEAT & 1T expression FT aTU & T3 T AT
trace : F STE AT & operands YTH g1 &, AT 374 fac'liwl Tl STH §UT operator &1

ZIMT operands F HET § TEAFHT T A1 § U operand F¥ G3g AT F4d 2.
THT THIT SART T trace FLA U prefix T infix § TRATIT H ad &, TS AN QT T ISTELT 6
FIRT FaedTe | 99T T4 5



prefix Expression —

Infix Expression — k-a+b*d"f

T T postfix expression FT infix expression # ST (change postfix
expression to infix expression tree in hindi):-

et off postfix expression #T infix expression & sT&et=  foIT expressi Q T i 3T
traceﬁ%aﬁ'{wéfwﬁoperands W@ﬁ'i?ﬁ?ﬁﬁa{aﬁ operator FT T

operands F WET TAFHT T4 q 141 § & T operand T G3g TG F4d 2. RT3 e trace
FLA BT postfix F infix § TREfdd F# 3q €. 78 A= Ry F FIT =T & gHATAT T,

&
postfix Expression — ka-bdfr*+

'
ka-bdfr*+
g
k—abdfr*+

k-gbdﬁt‘_q_y

N
k—ab*d~f+
Infix Expression — k—-a+b*daf

T T infix expr Vprefix expression § G (change infix expression

tree to prefi in hindi):-

et e &1 T prefix expression § F&e o 1T expression T a0 & T T 3
trace LA 5. & efix # root Tgel ZIAT & THITY Tl &l operands, e &= FI< operator HT
g, & operator T fAsTeTsH¥ T operands F IEH MM ¢ ST 2 =T & TF operand
¥ FA 2.

THT I &ART T trace FLA U infix &l prefix § TRATIT H ad 5. TS A9 QU T IETZTT 6
FIT EedT & JHeA™T T4 5



T ¥ infix expression FT postfix expression tree # Rﬁ@Qinﬁx

expression to postfix expression in hindi):-

T o infix expression T prefix expression ¥ T&A  [oIT éxpression FT a0 & T4 FT 3T
trace FYA 8. 91 postfix H root 3T FIAT § THT 3T s, ForeTe &= FIT operator
@, Fa=ETH operator EIREENCEREATT] operand ED ' %’

ST =9 A1 & U operand #iT 38 &f AT Fd &. Wtracemgqinﬁxﬁ
o FHATIT 7T §:-

pointer in ¢ hindi

‘C’ Pointer in hindi (q7529):-



pointer Tg variable g ST Fharray % address FT contain fFT TgaT 2.
7
52T 9g variable g ST o ZAY variable ¥ address FT contain o wgar &,

address Toreft AT FTETYOT ATUSS § AT AET BT TR, TART GRIETT FA o foIT Fae pointers
BTN | AT ST 2.

[ NI e N anN

pointer 9% T3 ST TRl AT I 1 [Moforfed g:-

1:- T cast ATLEL Tl TIH FiLeh THIT ST THTL & TISeH &l assign FHIAT.

2:- U pointer FT T integer 3 AT STTSAT AT TTHT.

3:- fohval T pointers FT STFAL ST FHLAT TAAT 30T AT FHLAT Gﬁﬁ?@Qﬁ point FTd

&t
4:- TrfT off TE2T T NULL assign F%AT 51941 NULL & @
pointer &1 TIRT F74 gq fFaw fAder:- b
‘C’ WTHT | qEex &1 9w 7ged g, point EH variable 1T used bytes & Fafaat
gt w2 Ted 8, S s i CSIGIS

©
“C’ THITHHAT ATHT H pointer Gl & FATAAT ATeI gl ATl 3. AT &f AT pointer
T el TART AT T ST AT 3T FTLOT I Tl 2.
qT: TT52 T et ST H; T Il Tg ATHT FT A7 AT o e T | gt
AT T¢I T 8
aﬁwﬁﬂﬁﬁﬁ’ inter & SANT § ATHATAT 21 ATAT TATTAT AT ATALTHAT o6 IT2 H
TATIT T 2. :

1:- TT22T vatiable T =TT F¥A % forT 20 q122¥ variable & TgeT TTT T TAT F4d 2.

2:-?@2?{Variableﬁ T Y&TH Aal (AT SITaT a8 garbage § TTq 39 Ti2e? variable &
HTH T Hle T Tl 2.

3:- U152 YT | used bytes FT address FEATAT 2.

4:- FTHITAT e § FHIT address 7T & [E I &, HHT F AT T T HEAT H2< 6
TTY I T T 2.




5:- ATHAAT Ai5e H & TAdT ampersand (&) AT I ITAT TAT & ST Ti2e< variable FT
AT T&TF A g IT g9 ATHT a0ae § ampersand (&) T YT FIAT I ST . ST pointer
¥ variable T address F2IT Ag1 &1 IT4T.

insertion sort in hindi & its algorithm hindi

Insertion sort in hindi:-

insertion sort T T T sorting T g TAT Tg Fle T U %Wﬂ?’@?%m%
F

TH qEATE H 20 TF element FT pick FTd & 3T S IH appropriate
®
AT ST case complexity:- O(nz) gIdT g, STEl n, eléme =T 2.

insertion sort We ST FITET algorithm AT g FI T T @ 00PS T AT elements T AT
wﬁf?rqza?@rﬁarﬁﬁ%magbubbl ion sort & =ET AT AHe 1% &
d

1T insertion sort T complexity T T .
Y ZHTL ITH n elements g AT gH 39 sort 1T (n-1) pass FT SAFLTFHAT T
@

TSTE ToRT 29 1T % a1 HI /A %@%ﬁwagmﬁvﬁmﬁm%%

IY insert FL ad 8.

insertion sort alg in hindi:-

insertion sort E&algw 2.

INSERTION SORT (A)

1.“QFOR"] «— 2 TO length[A]

2. D@ key « A[j]

3. {Put A[j] into the sorted sequence A[1..j— 1]}
4. i—j—1

5. WHILE i > 0 and A[i] > key

6. DO A[i +1] < A[i]



7. i—i—1
8. Afi+ 1] < key

Insertion sort example in hindi:-

AT o gAT e Mo fefadarray 8 S g9 sort #XAT €.

iteration0 [ 5 [ 3 | 8 | 4 | 6 | Initial Unsorted Array

insertion sort ¥ Tgel % &I elements FT compare 3T STAT 2.

¥
teration1 [ 5 | 3 | 8 [ 4 | & |

= 5> 3 8 A1 7 o8 | ST T 98 T AT swap &l ST, ‘ )

teration2 | 3 [ 5 | 8 | 4 | & |
AT TH sortlngﬁ'g'l:r 5 Sﬁ'{ 8 &I compare Eh_{%r%’ soﬂed%’%’ﬁﬁ?%’ﬁ'ﬁ'ﬂﬁ%
T TRl .
"""x
lteration 3 |3|5|s|¢|5|

T gH 8 ST 4 FT compare FII. T{%S> %Wﬁ'swap@'\ﬂlqil AT o7 THH 5 37
4unsorted€fﬁﬁﬁ'3’€lﬁ"’{3%ffﬂ'@v FF sorted FX foraT STaT 2.

L
lteration 4 |3|4|5|3|é|
31'@['&"5[83ﬁ'(6ﬁcoW8>6gEﬁ'ﬁ'Wswap€fﬁlﬁilﬂ
i
iteration5 [ 3 | 4 | 5 | 6 | 8 | Final Sorted Array

mﬁ@fw@ﬁ%

quick sort in hindi & its algorithm in hindi

quick sort in hindi:-



quick sort ¥t merge sort ¥ T3 U divide & conquer I T TG T THATF 2.
TH 1960 ¥ Tony Hoare ZT¥T fashfara o= s o

TH FIET Thei 1 13’211‘rays  elements T &l I arrays H farrriora o srarn %
quick sort STT 8 @ InPlace HTTET &T Uk YT &.

A I o, Taw ug foree § F T off element &7 select T3 StTaT 8 991 29 pivot Fgd 2.
pivot & BT elements T AT TLE L1, ST pivot ¥ T2 elements THF 21T dTLF T3

quick sort FT SH complexity:- O (n log n) &.
TAT T worst case complexity:- O (n"2) g STl n, elements T HEAT B,

F1T% worst case H HT quick sort T complexity FH gIdT g THTT T dgd icient 2.
quick sort algorithm in hindi:- ‘ )
TH FIET T algorithm FHferaT 2. &

array foree § TF element FT select Fd & vot Fgd &

elements T TH THTT TATT arrange FLd elements ST pivot 9T H et g o

arrays o a1 TCF TEAT & 3T F T element p < ¥ FET gIdY g I+ array % <1 9%
TG SATAT . @Tﬁgelementﬁﬁpivot%m =g array ¥ foeT off O TE@T ST TFRAT 2.

array%?l’rﬁ'ﬂ'ﬁﬁ'ﬁﬂ'l%

Feh Hle AT JATAT 8. ,\
Quick sort example:-

An Example:

[ STINTT 3T ZATT quick sort algorithm T SEITT

17] 9 |22]|31] 7 12]10 21[1329]18[20@

['§A7[22[31] 7 [12[10]21][13][29]18[20[11]

[o]7 31[17[12@21|13 29[18[z0[11

| 9] 7 [10[11]17[12]22]|21[13]|29[18]20|31]
'Y q A

L, [ |
I [ ]
[ 1o 22]31 [77[12[10[21][13[29][18[=20[11 |
l I |
I [ |

s
selection sort in hindi & algorithm in hindi

selection sort in hindi:-



selection sort sgd BT T ThATh §. T AT algorithm & FeH g array H & TaH e

element T select AT STTAT & TAT TH element T array § ST Tgel TATH U< element ZIAT & 39
AT T QAT SATAT &, THh ATE ST T SWTAT BIeT element ZTAT § 39 select FoHAT STaT & T2IT
I array § THY TITH AT element % AT TG QAT SITAT g 3T g qF T AAT LgaT g S qF

%Tﬁarraysortﬂff@ﬁlﬂl %
selection sort #7 case complexity:- O(n*2) 8. ST&T n, elements T HEAT 2.

T sorting T | ToTee &7 AWM § farATiorg i STt 2.

TEAT 9T sorted AT ZAT g TSIERT ATU < for@T STam 2.
FHXT AT unsorted W AT & oM 213 a¢% for@r Smar g, O

selection sort algorithm in hindi:-

. ®
=9 algorithm ¥ fArferf@r steps 2 &:-
step 1:- fore= & T4T unsorted elements FT compare g TIH FIE element FT select

TR StTaT 8 3 foree & 98l element F AT 98

step 2:- THY GFH FIe element FT select AL for¥e & AT element & AT T8
T STar e,

step 3:- TEY T IS elemenﬁ@ﬂ STTAT 5 use AL element o AT F& [&AT JATAT 5.

step 4:- TH T TG FH T T T array T sort AT g1 S(TU.

T algorithm T selectiofiyso Fgl SITAT § FF11h THH AT 3T Fle element FT
select TRaT SITAT § (swap) feaT SITaT €.

example o %ﬁn sort in hindi:- fEerT i &1 IITRTT
HTAT g G5! array %’:-

TH unsorted array H HaH Tgel TITH UT 7 X 8. g0 X foree # gad g a7 g/ 9ad =AaH 97 2
ITH gt g af g9 39 2 & 7 % 979 98 ad 2.



STEP1. 7(s5]a]2 = 2] [s[a]7]

A min element Sorted Array Unsorted Array
array% éfli TIHH S ﬁ?rcf%" qAT THH QAT HH BT element 4 %Eﬁgﬁg‘gﬂﬁ' 5% T 98T
T STTerT 3.

STEP 2.

arrayffWFWWSﬁW%%rg TOH S qeadd F@auu FI T 09 IS element

Tel ST ¢ AATT T T8 & &f sorted &, O

STEP 3. 2[a][s]7] == [2]4als 7 )

ﬁmin element Sorted Array Unsorted Array

Wg’qarrayffdl?iwldﬂdtdd%Fﬁﬂ@"ﬁ7§ﬂ§ el g FiTe ag foree

TE | Bl sorted g.

STEP 4. |z|4|5||7|=,_":>-| |4|5|7|

eeeeeeee Sorted Array

Hae- Wﬂgselectlonsor‘[ #T TIee Mcomment%gl(lddla'\ TAT TH TIES &l

SO STEAT % TTH ST share F¥. u—w%

heap sort i i & algorithm in hindi

Heapsortln%

heapwﬁ%ﬁgﬁ heap &JT 8T § d8 Ycdl.
Hea@uﬁwmwmamwﬁﬂqwaﬁ%
heap &I e dff8d IR &:-

e heap 3¢ TeaFaX §HAT Ush complete binary tree (CBT) 8T &
AT tree & TH T I @ ﬁﬂ%gﬁfs”r.




o YAF Al H S Ieg W & 98 39 & children & &1 AT N
g1eft, 89 heap @I &7 max heap $gd ©.

B2])

Y &S # S dog W § g8 39« & children & BT AT W
gI9fl, 39 heap @ &7 min heap F&d %.

3R gH foFe &I ascending order (§¢d shd) H sort g dr
g4 min heap &l create #d &. @

3PR gH foke # descending order (8 &#) & s ged & al
&9 max heap &' create Fd &

heap sort $I complexity merge sort &n log n) gidr &.

Example of Heap Construction

Construct a heap for the list 2,9, 7, 6, 5, 8

f@= Ty P

hea t algorlthm in hindi:-

Ig algorithm max heap sort & foT g,
step 1:- heap H 1T A8 FAT3.

step 2:- 5IS & T dog assign .



step 3:- child =I5 T deg &I parent IS H dog & AT compare
.

step 4:- If¢ parent node < child node & df 3=¢ 39T H dcol ol
(swap & @)

step 5:- T€U 3 dUT 4 & dd d& repeat I I deh [ hea

OO

merge sort in hindi & its@n le in hindi

Merge sort in hindi:- 0

merge sort ST g @g divide & conquer AT 2. divide & conquer TR T ST
T | 1945 # geariera R 9m,

divide & conquer T THT g [ 22T T T comlex (FTST) list T sub-list & faariora
T o1 STaT § S = e Ta a= farsriera T Strar 8 S a& & foree § Faa v

element 9.

TH dT% =9 sub-list SO combine F¥ AT JTAT 2.

merge s 0 ort AT Eh%ﬁ' %’

merge % ime complexity O( n log n) ZIT & fSTH FTXT merge sort T TgA Tl algorithm

merge sort example in hindi:-
TH sort T THAT & [T g AT 3T o 5

g U unsorted array g:-



15‘34 \30 ‘12 38 | 21 |43 ‘50 ’

W%gﬂrm%ﬁ?merge sonﬁwﬁqgﬁﬁanayaﬁwémﬁ%ﬂﬁa'%w%
THTE ITH 9 array | 8 elements 8 T9T 39 array &l &l AWM § farATiora 6ot StTar g e &6 4 —

4 elements .
15 34 |30 | 12 38 |21 |43 |50 y,
y
T T 2T arrays &7 AT <7 9T H ferariRm forar srar 2. /'O
|}
15 |34 30 |12 38 2 50

mwgﬁaﬂaysqﬁ'“ﬁ%w“ﬁ%m Wﬂ@ﬁelementsaﬁ'ﬂ'rﬁlﬁ
ERUESGERERIIE:EX IS

(5] (30 G (2] B T e ) [ \

Wgwmwaﬁﬁwr{combme aﬁ%%mﬁ—d@z@r
HEI'@(‘F{@(ETT elements T ¢ compare h{d %’ NRIESHE? Eﬂ'f{%%sortah_{%ﬁ
combine F¥ AT STAT &,

SRS %’Wﬁ'?ﬁ'mﬁ'@soﬂed%’. 30 3T 12 T compare
: TET g AT 12 7 30 | T2t forE . 38 ¥ 21 & compare F43T
?ﬂ'ﬁZl?ﬁ%@A NT43 ST 50 981 ¥ sorted 2.

15 |34 | [12[30] |21 [38] [43 [50

Ad ements T foree =T compare F.

12 |15 30 | 34 21 |38 | 43 |50

THE 91 3 § 29 & folee &l compare T SITaT 8:-



1215 |91 \30|34 |38 ‘43 50

merge sort algorithm in hindi:-

TH sort #T algorithm H=ferferT g:-
MERGE-SORT (A, p, r)

l:- IF p<r

2:- THEN q = FLOOR [(p+q)/2] ///divide step
3:- MERGE (A, p, q) ///conquer step
4:- MERGE (A, g+1, 1) ///conquer step

5:- MERGE (A, p, q, 1) ///conquer step ‘ '

ZH T 92:-bubble sort in hindi

sorting in hindi & types of sorting in hindi

Sorting in hindi:-

EH 22T %[ UF logical order ¥ arrange (FHIE) FLd
Z ST g1 {dT g AT descending S T g7 ThaT 2.
I H 3T descending T 37T AT & Hed FH H.

22T T2F9L ¥ sorting T T+
2. g ATt 3iET ascendin
ascending T 37 grar 3

Sorting T He
@'&:-googleff ,Wﬁﬁﬁﬁ,%ﬁ?ﬁ'&ﬁﬁﬂﬁ,%@ﬁﬁ&ﬂﬁﬁﬁ#ﬂ?ﬁm
'{Hﬁ ntacts no. (s,

T Tt =TT g A sorted (arrange) T & STEE ZH AT € 375 GE Id 2.

type rting (FTET & THTY):-

g &1 THIL T gl 8-
1:- internal TITaIT
2:- external T

1:- internal sorting:- TH I § sort FoFT SIT7 A< F9fY 2T main memory | @ Tgar %
internal sorting % S&T¥ AHferieraT 8:-



1:- bubble sort
2:- insertion sort
3:-quick sort

4:- heap sort
5:- selection sort

2:- external sorting:- TH I § sort FoFT SIT7 AT9AT T2T secondary memory | Lgdrl % EF{%
ST AT SATET g1aT & T a8 main memory ¥ g1 3T 9TAT. external TN T UF &l TR ZAT 5

dg %’ merge sort

Bubble sort:- O

bubble sort TF Tgd &I ATHTT sorting THAIF &. TAH LLFATT T &l elements/ AT compare AT
STAT 8. AR left ATAT UOMHE right 9T Ui A T2 ar s T AL T&A o
T comparison 3T T AT L. o

bubble sort algorithm in hindi:- Q
bubble sort FT implement ¥ 3 o algorithm T SR foRaT SITaT 2.

(bubble sort) BUBBLE (a,n)
Tgl a UF array g TST9H n elements g,
®

step 1:- repeat step 2 & 3 fo - . of passes)

n
step 2:- repeat step 3 for p = (no. of comparisions)

step 3:- check if (a[p] 1
interchange a[p}to ]
end of if structurx

end of step 2
end of 0

step 4@

functions in "¢ programming language"
hindi

Functions in c:-



Function T piece of code AT § THY &1 H &g dl T TIUTH H T YHTT § T sub-program T
qifY T 2T 2.

ToRET T T ST F9T 9wl g6 STaeaahdT 2T & 1% g4 % HISH & execution H STH
result T TRITH H I I TTRT FIAT T2aT &, THT AT F FIeH &l F2-a1¢ 751 foram Aravr g
e HFMT F T H main() FFIT F ATEE TTCATIOT ¥k T f £ATH I¥ AN F< AT 7T 2.
S e § T result T THITH | TANT F3 6 (70 36 FF0T I call F a7 10T 2.
functions T FTAT TE & T THH GATIT THT TAT STg T[T a9d gl g.

EENEC syntax:-

function name(argl, arg2, arg3....)
{
statement] ;

statement2;
statement3;

}
programming language “c’ * B eI &1 TR 6 @ﬁ %
1:- Built-in-functions (faee-z7-%#Fer )

2:- user defined functions (T3T¥ FEHIEE ‘Jh_cF-?

1:- Built-in-function in %

@
feree-=a-%Fe o hae rototype STHITHHIT ATHT “HT” #T header file # FIard Tgd
&. =7 HFUH T TTH H a9 Tve Ao (call) R SITAT 8 e o T &
RaTfeara g1 SiTar 8. T scanf();, printf();, strcat(); 3.

T function “FV’ % library functions W FgaTd 8. T Tt FHaFerd T T¥areey fohet

2rar 8. T a9 ATgady wreed header files FEATAT ¢ T ST
C 3T <" Y ATt § Roa o gy wreew et et ar b g

T @au FTEed TAH | Fg 7 8-
Stdio.

Math.h
String.h
Conio.h
time.h
ctype.h

2:- user defined function in hindi (TS [RRTET HeFere):-



Tore RIS e o g @ ST T3 I o 1T TRITH o[ forad 993 973 ST1d g AT 1 e
T ST §. IoTC T 1518 o1 ohl T8 Bl § g a1 AT THdT % ATETT FFT Fl create FT
T &.

STTTRAT @ verst “HT” H T for@e & o7 T main() T il SE9THAT gidl g g FFer wl
ToTY RIS 9 8. STIUTH T execution HT THT STTUTH & & 2T &.

TR T AT “HT” | TART 7T ST 1ol keywords 3 ST Fw, W T@T ST el &.
T % A% () braces TTHT ALTF AT &, TG HAFT T TAF g1l 2.
et Whererr T TRl Ster harere T ST 3T call F3haT ST JhaT 2.

fAae:- SRt 77 Tiee T 9 86 comment F ATETH | TATSH AT H [ 7 §T share
C)
g

Data Structure Operations i indi

Data structure opera % hindi:-

%Wﬁ@ﬁﬁprocessqﬂ%%ﬁ"‘{ tlonszWWﬁﬁﬁ'ﬁﬁ%—d
&
Da+a
Structure

Oﬁemf [0S

1:-Traversing:-22T T2aa¥ & T element FT hael Uah ST visit FLAT traversing FgATdT gl

2:-Searching:-22T Tga=< § fFHT element T GISHET ST T3 T T UF & A2 condition FT T
FAT &l

3:-Inserting:-ST T£Fa< | THTT TH1T & element Tl STTEAT(insert) insertion FEATAT gl ST
TTFIC H element FT Fal AT add FFIT ST ThaT B



4:-Deleting:-@ET 27§ ¥ element FT remove FEAT Deletion Fgerdr %I a7 ¥FAT § element
FT Fgl | AT remove THAT ST FhaT 21

5:-Sorting:-S2T T2 ¥ elements T ascending TAT descending FH ¥ arrange(FHAE) FLAT
Sorting FEATAT g

6:-Merging:-3T T=-T9F 22T files H 24T elements T TF 22T file § combine F¥ TIT FIAT
Merging FgaTaT gl

Memory Allocation in hindi OO

Memory Allocation in hindi:-

HHT UATRTT U UHT THhaT e Fege TR llogate 3T STTT 2

HHTET UATRSTT &T TRTE T gl &:-
1:-Static Memory Allocation

2:-Dynamic Memory Allocation

1:-Static Memory Allocation: .tatlc allocatlon H HHIT FT compile time ® 2T allocate
F g ST 2

=9 allocation T YT STa HHILT hF 972l (94 21l

TAH gH execution % FT allocate 3T deallocate @t F¥ Thd g TAT ST variables gId
¢ 9g gHeT % ST Bl

stacks ?{{T allocation T implement FFaT SITAT 2

@



( Code

Static data

Stack

Heap OO
2:-Dynamic Memory Allocation:-ag YT fSred HHT runti" eH allocate #T STt & Dynamic
|

memory allocation FgATAT 1
Data segments F g7 =9 allocation T implement %\'@2

Advantage and-{@\vémtage of array in

hindi

advantag@rray in hindi:-

array ED xntage
1:-Arr ¥ implement 33T ST FHAT 21
2:- T 22T items T Fael W AT o FIT TaT4Ta 63T ST @aa T 2|
3:-arra o T | 3 2T items T FI< HT TahdT gl

4:-2D arrays FT T matrices T T&T9Td e o forg T STaT 2|

Disadvantage of arrays in hindi:-

arrays % THHTI&d advantage gTd g:-



1:-Array & GTLT HWTLT T waste @Tﬂ %I
2:-Array T static TeT TZFA¥ g TSR FTLUT THHT size T2 & 21 define ZrAT 2
3:-gH array H U# element FT delete TT insert F¥ # T ¥ array ¥ traverse FAT T2AT g

What is array in hindi & types of arrays in
hindi?
Array in hindi:- O

array T& non-primitive TT linear ST ¥2a4< & ST T 117=h'<:ﬂ=l'l7-r(simila@tems T HYS grar
g, FATT T TOF U ¥ T ST HT &F T2 HAT (IT q7 T8 f7F T4 integer T2T &l 1T
FHTT AT T 7T floating point T )| L

Array 2T ¥ T TN ST AlooleH %H@gﬁ@gﬁ ot ST 2

“Arrays U static SaT TgFa¥ g AT ¥ Had compil H &1 HHIET &7 allocate T 9% g
3 ZH run-time H T3 AET T 217

Types of array in @f:-

Arrays fRrferfaa 19w &

1:- one dimensional arrays.
2:- two dimens'smal ays.
3:- Multi dimensional .

sional(1-D) arrays:-

9 T subscript ZIAT & 3 one dimensional arrays Fgd &1 THHT T linear
T F¥ o forw forar Srar gl

[TTTT]
(17

b 5
| I l/ [
One-dimensional array with six elements

Array elements

1 2 3 i 4 s Array indexes



2:- two dimensional(2-D) arrays:-

T arrays TSTEH & subscript BT 8 39 two dimensional array Fgd g1 two dimensional arrays T
matrix TT table AT Fgd 2

Columns
&
1

First Indlex | | |

I oo |

'2 || j :’_.m.“.u

1 b 3 4 —— Second Index
Two-dimensional array with eight elements :

3:- Multi dimensional(M-D) arrays:—

g arrays TSTEH T & SATAT subscript BT & 98 Mutie arrays FgaTdl gl

3 — Second Index .

2
1 2
Three-dimensional array with twenty four elements ’

Algorith NQUEUE and DEQUEUE in

hindi ,\
Al@?ﬂ of Enqueue in hindi:-

Queue item AT element FT add 3= * forg frferfera vemfeew w1 g2 forar STar 2:-




1. If ( REAR = size ) then //Queue is full
2. print "Queue is full”

3. Exit

4. Else

5. 1f (FRONT =0) and (REAR=0)
then //Queue is empty

6. FRONT =1

7. End if

8. REAR = REAR + 1 // increment REAR
9. Que[ REAR | = ITEM

10. End if

11. Stop

Fig:-Enqueue algorithm O

Algorithm of Dequeue in hindi:- O

@
Queue ¥ Y item FT remove F¥  forw 5 THRT TR ST -

. If (FRONT =0) then

. print "Queue is empty"”
. Exit

. Else

. ITEM = Que [ FRONT]
. If (FRONT = REAR)
.REAR=0

.FRONT =0

. Else

10. FRONT = FRONT + 1
11. End if

12. End if

13. Stop

Q’
da@tructure multiple choice questions
MCQ in hindi

Data structure MCQ in hindi:-

Lo~ bhWN—



ﬁ%qﬁﬂﬁﬂﬁ{ﬁda‘[a structure mcq%%ﬁ%ﬁﬁﬁ%ﬁﬁ@@ﬁﬂﬁﬁ@
T & qT AT I2d 3.

lz-ﬁ'ﬁﬁ'%ﬁ'ﬁ@'qﬁ?mnon—linear@ﬂw%?

string
list
tree
stack

el .

I L:- tree

2:- fRrferfera ® & #1997 internal sort T&T 872 O

1. heap &TE
2. gAY Ae

3. quick A<

4. merge Hic ‘
3 L:- merge qaie
3:- two dimensional array (fafadT T¥) ¥ ?

1. Ay

2. T . %&
v A
%‘)

3:- IAL & A1 b
4:-@"@5@(%’@?@3 ]
1. push \(
2.
3. FEF

ITC- T qAT

o o o

5:- foiae foree o TohTT &7 ST ST 572

1. non — linear
2. linear
3. hierarchical

4. T8 A FE A



I <L:- linear
6:- 3T foree § FS item (FTS) AGT & AT IH F4T Fgd g7

1. null foree

2. emptyf%l"t_c‘f

3. ST foree

4. T8 A E A

Iq<:- null foree
7:- quick sort #T worst case complexity =T g?

1. O (nlogn)
2.0 ()

3. O (logn)
4. O (n)

3ITqL:- O(nz)

8:- A% prefix THFTIAH FT post fix form FT g2
“M/N*P$QR 0'

1. MNPQRS$*/-
2. M-NPQR$*/

o %
3. MNP$QR/-
4. M-NQR$*/ t

I97:- MNPQRS$*/-

9:-@&11@% 0 leaves & H TS gRI?
. 1

10:- M*NP-+/Q T post fix ®IH T,

1. MN*PQ/+
2. M*NP+P/Q
3. *MN/PQ+



4. MNPQ+/*
ITT:- MN*PQ/+

11 & 20 data structure mcq

11:- RECURSION #T implement F¥ 3 forw <9 & foheent 2T foha StTar 82

stack
graph
queue
array

3IY:- stack O

12:- Queue H 9T 71 Fgl | AT AT 872 O

1. T & &
2. T H

3. AT

4. A0 drg T

o @

el NS

13:- direct serch & forT T 1= %’

1. linear T4
2. tree T

3. binary =
4. hashing

3TLe- hashing
14:- merge s }s(t case complexity &.
L. )
)
3. ogn)

4. O (n)
3TL:- O (n log n)

15:- FReferfead § & qaw it affén sremfias 2.

1. selection T



2. bubble AT
3. quick T2
4. heap Hi<

3I97:- bubble ATE

16:- bubble AT FTATITLAT FT case complexity 2.

1. O (logn)
2. O(nlogn)
3. O(n)

4.0 () O
3ITqL:- O(nz)
17:-Eﬁﬁ%qéargﬁ?ﬁinﬁxﬁ%sma?rpostﬁxﬁ@mﬁamﬁgw@?ﬁ%’.

@

1. &

A

2. queue

3. T&F

4. UX
I:- T h &0
18:- Fé‘aﬁfréaaﬁsﬁe%raﬁﬁ%

1. POP
2. add

3. push
4. sﬂﬁ@raﬁ‘%

3I<<:- push x{
19:- < o fFH elements FT delete FT T 22
1 c

ue
3. ueue
4. tree

3~ dequeue
20:- Rt & & 19 |7 227 TF9< homogeneous ST TZHT T2 AT &.

1. pointer



2. array
3. record

4. TH OF FTE Aal
I L:- record

21 7 27 data structure mcq

21:- g FI9 | *oTT & ST g0 2T T 7 item STAAT ATEA § T SHH HIE ST

1. overflow

2. underflow
3. housefull
4. saturated
3IdL:- overflow O

22:- insertion ¥ #T TET case complexity 2. o

1. O (n)
2. O (logn)

3.0(nlogn)

4. 0 (n) 0
3IqL:- O (n)
23:- STATIHE HAT &7 2. ,\: ,

¢

w N =

: grs‘%w
4 Eﬂ'ﬁﬁ%&
3AqL- T,
24:- nt ar T4 queue g.

1. AT
2. HTET AT g
3. GTeAr

4. T8 A E A
IAL:- GTAT
25:- suffix THIIIA 2.



1. infix
2. postfix
3. prefix

4, I T

JTL:- postiix

26:- polish T 2.

1. infix
2. postfix
3. prefix

4. T8 A FE AN

3IL:- infix

27:- doubly foie foree foraer aiges TrmT Fear 2.

A
_/E’&
.\(
<
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