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Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.
Marks
Q.1 (a) |Define an Algorithm. Explain any four features of an algorithm. 03
@) WG R vl Guil Aol MEARYH ol SIOUBRL AR 1A
M.
(b)  [Write an algorithm for array insertion operation. 04
() PR Ui insertion WIUQlel HI2 ol AL REH Gl
Write an algorithm for binary search operation on array also explain binary
(c)  [search with the help of example. 07
5 L 1e1Z] A HIR wll WAL RuH dull Ao GelsL AL A 6i1=43] U
5 A yuendl.
OR
(¢)  |Write algorithms for string concatenate and string copy operation. 07
(5)  |Reaskisedrrs (2l SIIHNRkH 2 A 1RMEIN RetH G,
Q.2 | (a) [Write difference between stack and queue. 03
(M) Stack 2ol queue 92 oll d§ldd G,
(b)  [Explain queue data structure with the help of example. 04
(“)  Queue data structure @ Gel&L ofl Het, &fl UHex1d).
(c)  |Write an algorithm for Queue Insert and Queue Delete. 07
(5) |Queue Insert and Queue Delete WURUeA U oll WAL REY Gu).
OR
02 | (@ Write difference between simple queue and circular queue. 03
() [Simple queue and Circular queue d) ol d§lod Qud).
(b)  [Write an algorithm for push and pop operations on stack data structure. 04




(“)

Stack data structure 41 push and pop WYLl HI2 ol A RuH qudl.

(c)

Convert the given infix expression into postfix expression using stack.
A+B*C/D-E+F*G+H

07

(%)

UG 95154 151U Rlel o stack oil Hee &fl Ul (554 v1sqU2let Hi
5dLLA+B*C/D-E+F*G+H

Q3

()

Explain singly linked list and doubly linked list.

03

)

singly linked list 4l doubly linked list 4H1dl.

(b)

Write an algorithm to insert new node at the starting position of singly
linked list.

04

()

singly linked list o{l 212¥ld Hi old) «1lS insert 5L HLE o1l W& RYH
quil.

(c)

Write algorithms to delete last element of the singly linked list and first
node of singly linked list.

07

(%)

singly linked list «il 212 1d ol AU Ded) ollS delete SAL HL2 el
WG ReH u).

OR

Q3

()

Write advantages of Dynamic memory allocation.

03

)

Dynamic memory allocation o1l §14&l 2] Qull.

(b)

Write difference between array and linked list.

04

()

Array ¥ linked list 42 o1l d§lold Guil.

(©)

Write an algorithm to search a particular element from singly linked list.
Write an algorithm to count number nodes in singly linked list.

07

(5)

singly linked list Yiell 5195 particular element ledl HIe ol

WA Ry qu).

singly linked list Hi 2124 5261 <115 & d count 5l HL2 o1l MG ReH
qu),

Q4

(2)

Define binary tree, Directed tree and siblings.

03

)

binary tree, Directed tree o siblings ol cluul Gu).

(b)

Write short note on application of trees.

04

(“)

Application of trees Uz Q.‘srl ollt qudl.

(©)

Draw BST for 10(root), 20, 4, 6, 70, 40, 30,60. Insert 2 and 50 in that
tree then delete 20 from tree and redraw it for each operation.

07

(%)

10(root), 20, 4, 6, 70, 40, 30,60 HL2 BST £I12). dH% A% BST Hi 2 w4
50 Insert 52| Aol 20 delete 52). £35 WIURUA ULl tree 531 &l draw
52,

OR

Q4

(a)

Define subtree, height and depth of tree.

03

()

subtree, height and depth of tree H12 o{l I1U2{| U]

(b)

Write algorithms for inorder and preorder tree traversal.

04




(“)

Tree Ui in order AH% preorder traversal H(2 o] AL ReH quil.

(c)

Create BST for following data 4, 3, 8, 2, 1, 6, 9,5,7. Write inorder and
preorder traversal sequence for constructed tree.

07

(%)

4,3,8,2,1,6,9,5,7 3104 521 &l BST Wetlcl o dsil UR @il inorder A
preorder traversal (5@ U,

Q.5

(a)

Write an algorithm for bubble sort.

03

)

Bubble sort HL «ll AEI) ReH qud),

(b)

Explain any two hash table methods.

04

(“)

1Y d & hash table method dH¥1cl).

(©)

58, 94, 36, 99, 87

Give trace of quick sort algorithm using following data. 42, 23, 74, 11,65.

07

(5)

42,23, 74, 11,65. 58, 94, 36, 99, 87 UG 32| & quick sort HelS &l {12
5L H[2 ol €35 U Uil

OR

Q.5

(a)

Write an algorithm for Insertion sort.

03

()

Insertion sort H12 ol] WG [ReH qud).

(b)

Explain radix sort with the help of example.

04

()

Radix sort @l G&l&] &l YHed).

Sort the given data using selection sort.
23,32,43,11, 65,99, 57, 84, 36

07

(%)

2104 321 A selection sort oil Hee o] A1 53,

23,32,43,11, 65,99, 57, 84, 36
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Instructions:

1.  Attempt all questions.

2.  Make Suitable assumptions wherever necessary.

3.  Figures to the right indicate full marks.

4.  Use of programmable & Communication aids are strictly prohibited.

5.  Use of non-programmable scientific calculator is permitted.

6.  English version is authentic.

Marks

Q.1 (a) Define Algorithm. List features of an algorithm. 03
Ul (M)  Algorithm oil cdlul A U). Algorithm ell features =il ALE] QUL 03
(b) Write an algorithm to reverse a given string. 04
(M) String reverse $dl yle «ll algorithm qud), oy
(¢) Define array. Write an algorithm to insert an element in an array at 07

the beginning.

(5) Array ol culuyl Wyl Array ol beginning Ui element insert 09
sl YL <l algorithm GUdl.

OR
(¢) Write an algorithm to implement binary search and linear search in 07
an array.
(5) Binary search and linear search in an array Yl «ll algorithm qudl. 09
Q.2 (a) Define Stack. Write an algorithm to push an element to the stack. 03
Usl2 (W) Stack il UluAl H[U). Stack Hi element push SUddi HI2 o1l 03
algorithm GU{).
(b) Write an algorithm to delete an element from a simple queue 04
(W)  Simple queue Hi element delete $2lddli Y2 ll algorithm qudl. oY
(¢) Consider maximum size of stack is 5. Perform following operation 07
on stack and show the status of stack and top pointer after each
operation

PUSH 5, PUSH 10, PUSH 15, PUSH 19, PUSH 12, PUSH 10,
POP, POP, PUSH 14, POP.

(§) Stack il maximum size 5 Qdl. RS U «{lAefl SHIAR] sA 09

WaAeds U U] 5 WALIY Ulgeaed]l Reidl euidl.
PUSH 5, PUSH 10, PUSH 15, PUSH 19, PUSH 12, PUSH 10,



Q.2

Usl2

Q.3

V3.3

Q.3
V3.3

Q.4
U4

(@)

)

(b)

(“)

(©
(5)

()

(b)
()
(©)

(%)

()
()
(b)

()
(©
(5)
()
()
(b)

(“)

(c)

POP, POP, PUSH 14, POP.

OR
Define Queue. Differentiate between Simple Queue and Circular
Queue.
Queue ol culul w4, Simple Queue and Circular Queue sl
dslad aull.

Convert the following infix expression to postfix expression
(1) atb-c/d*e

(i1) (m+n)/(x-y)+z

o{|Asil infix expression o postfix expression

¥U[dR S,
(1) atb-c/d*e

(i1) (m+n)/(x-y)+z

Write applications of stack. Explain recursion with the help of an
example.

Stack =il applications QULl. Recursion o £LWE] WIU] o AH»31d).

List various linear data structure. Justify the statement “Linked list
is a linear data structure”.

Linear data structure =il dl€]l AU “Linked list 2 linear data
structure” W1 LS4 YHdl.

Differentiate between Circular linked list and doubly linked list.
Circular linked list and doubly linked list =1l d§lcid GUudl.

Define Linked list. Write an algorithm to delete an element from
the end of the linked list.

Linked list cdlul M[U]. Linked list il end &l element delete
s1ddi Y2 il algorithm &AW,

OR
Write a short note on application of linked list.
Application of linked list & it GUll.
Differentiate between Singly linked list and Doubly linked list.
Singly linked list and Doubly linked list «il d§lcld Guil.

Define Linked list. Write an algorithm to insert an element at the
end of singly linked list.

Linked list CUIWAL A[U]. Linked list «ll end Hi element insert
s21dd{ UL <l algorithm QUL

List the applications of a binary tree.
Applications of a binary tree ol Ylel quil.

Define non-linear data structure. Differentiate between general tree
and binary tree.

Non-linear data structure il €4lu2i| ¥[U). General tree and binary

tree o1l d§lod Quil.
Explain how to create a binary search tree along with inserting a

03

03

04

oY

07
09
03
03
04
0¥

07

09

03
03
04
oY
07

03
03
04
oy

07



U4

Q.5
U35

Q.5
VA5

(%)

(@)

)

(b)

(“)
(©)

(%)

()
()
(b)
(“)
(©)
(%)

()
()
(b)
(“)
(©)
(%)

new node as well as deleting a node with the help of an appropriate

example.

Binary search tree o create $di a AHod). oiq] sllS insert o

delete &LU{E] W] o Yuodl.
OR
Define the following terms:-
(1) Complete binary tree

(i1) Out-degree
(iii)  Siblings
oflAeil o ca[uy] w4
(1) Complete binary tree
(i1) Out-degree
(iii))  Siblings
Explain with example inorder and preorder traversal.

Inorder and preorder traversal elwd) A Y] o yHemdl

Generate a binary search tree for the following data:
34(root node),43,56,22,31,10,8

Give preorder, post order and in order traversal for that tree.

Binary search tree ¢l <)
34(root node),43,56,22,31,10,8
Pre order, post order traversal QL.

Define Sorting. List various sorting techniques.
Sorting °fl ULl M [U). Sorting techniques =il ALEl t4aild).
Diftferentiate between Quick sort and bubble sort.
Quick sort and bubble sort dAell d§lad Guil.
Explain the working of Quick sort with the help of an example.
Quick sort 25115 o £lWdl A Y] o Yol
OR
Define Hashing. List various hashing techniques.
Hashing CIRSISITRATI Hashing techniques sl Alel A,
Differentiate between Insertion sort and Merge sort.
Insertion sort and Merge sort ol dsldd WUl

Explain the working of selection sort with the help of an example.

Selection sort 25eilS @ €W 3 U] a qHoxid).
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SNnA PN =

Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

(a) List out types of data structures.

(b)

(©)

(©)

(@)

(b)

321 WSUAsAL USR] YR deildl.
Define an Array.(1 mark)

array llwALRld 521, 218L)

Explain primitive and non-primitive type of data structures. (3 marks).
lH{l2ld 4 sllst-VilHlEld UsiReil data structures Mol (3 QL)

List out operations on string data structure.(2 marks)
string 521 25U Uedl s1H{13){] L€l wsildl. (R QL)

Explain multidimensional array.(2 marks)
HEZ]SIANRIAE array AHAL(R A8L)

Develop an algorithm to find length of string. (3 marks)
string {1 GuiLeS UlEdl HI2 WL RYY 6felld).(3 A8L)

OR
List out operations on array data structure.(2 marks)

AR 321 wsUR Uedl s14{131eAl Y1E] et il

Explain significance of NULL character in string.(2 marks)
string Hi NULL &9} H&cd 14Ul (R I8l)

Develop an algorithm to traverse an array. (3 marks)

array traverse $dlell MERUH Welld].(3 1)

Explain infix to postfix conversion of mathematical expression with example.

Mathematical expression ol infix el postfix Hl 2Y{dRd 5q o] GelsW Auled
HHedl.,

Define stack. (1 mark)

stack <A luAL[Ad 5. (1 2L8L)

Explain stack with a real life example. (3 marks)
dld(ds deell Gelel U18 stack o UL (3 L)
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Q.2

Q.3

Q.3

Q.4

(©)

(@)

(b)

(c)

(b)

(c)

(@)

(b)
(©)

(@)

(b)

Define Queue. (1 mark)
Queue o VAR 5213 L)

Develop an algorithm for insert and delete operations on Queue.(6 marks)

Queue Hi insert sl delete $IHM] HI2 M RUH tieildl. (€ L)
OR
Explain evaluation of postfix expression using stack.

stack o1l GUAN2L 531 postfix W[HcU[Sds] Y&lisel AHomdl.
Define Circular Queue. (1 mark)

Circular Queue o UIWALRIA 52 (2 28)

Explain Simple Queue with a real life example. (3 marks)

dlc(ds Bdsisil Gele L A1 Simple Queue AHAIAL. (3 L)
Which data structure is called LIFO? (1 mark)

$Y| 521 WUl LIFO s&d M 211d 87 (3 IQl)

Develop an algorithm for PUSH and POP operations of stack.(6 marks)
Stack <il PUSH el POP 5142131 HI2 W& RuH ofeildl. (< QL)
Explain circular linked list.

Circular linked list & YH1qll.

Define pointer and linked list. (2 marks)

Pointer sl linked list & CAIUAL[Ad 5. (2 QL)

List out different types of linked lists. (2 marks)

(cfcae WslRell linked lists oil dLEL Gstld). (R A1)
Explain operation for inserting a node at beginning and at the end of the singly linked
list. (5 marks)

Singly linked list o{l 2ReWIdH] M 3 «llS elwd 54l HI2e(l sIHT] UHd),
(U 2A8L)

Develop an algorithm to traverse singly linked list. (2 marks)

Singly linked list 9\ traverse $2dl H1& MG RYH Gisild). (R QL)
OR

Explain doubly linked list.

Doubly linked list 4Ho1d).
Which are the components of a node of singly linked list?

Singly linked list o1l 25 node 1l €l25] $YUL 2
Explain operation for deleting a node from beginning and at the end of the singly
linked list. (5 marks)

W5 ollSal singly linked list oil e 1d]l Mo vid 513l sllwdl Hi2sl s3]
AHesdl. (U 2L3L)

Develop an algorithm to delete first node from singly linked list. (2 marks)

Singly linked list Higll Ul ollS $1E] ollal Hi2 M RYH Welldl. (R I8)
Define following terms regarding Tree data structure:
(1) Root Node, (2) Leaf Node and (3) Degree

Tree data structure Ui(td «{|Aell 20E] AVALRIA $3:

(1) Root Node, () Leaf Node and (3) Degree
Explain in-order traversal of binary tree with example.

GelsQ Y18 binary tree <} in-order traversal AHd).
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Q.4

Q.5

Q.5

(©)

(b)

(©)

(b)

(©)

(b)

(©

Define Sub tree. (1 mark)
Sub tree AIVALRIA 520, (1 Q)

Develop an algorithm for post order traversal of binary tree. (6 marks)

Binary tree <il post order traversal Hl& W RYH Waild). (6 21WL)
OR

Define following terms regarding Tree data structure:

(1)path, (2) ancestor node and (3) Descendant node

Tree data structure A6i(dd «flAsil Avel AUALRAA 5
(Y)path, () ancestor node and (3) Descendant node
Explain pre-order traversal of binary tree with example.

GeleWL A1 binary tree ¢ pre-order traversal A4l
Which binary tree traversal is known as Node-Left-Right traversal? (1 mark)

54l binary tree traversal o ol5-4s2-2U852 traversal dils AWM wId &? 4!
ARL)

Develop an algorithm for pre-order traversal of binary tree. (6 marks)
Binary tree il pre-order traversal Y2 WNRYH teild). (£ 2318l1)
Explain linear search method.

Linear search de_,[a AHod).
List out any two collision resolution techniques. (2 marks) 516Ul & collision
resolution technique ol Qj\ﬁ-l Weld), (R3ABL)

Explain hash table(2 marks)
hash table dH¥1d (R QL)
Develop an algorithm for bubble sort.
Bubble sort H12 AENRYH e ld,
OR
Explain collision.
Collision ¥Hlcll.
List out any two hash functions. (2 marks)
516U A hash functions il YLEl ¢stld). (R IRL)

Explain division method of hashing.(2 marks)
hashing <{| division method UH1d].( 8)
Develop an algorithm for insertion sort.
Insertion sort H2 AL REH vieildl.
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