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Guru Nanak Dey Engincering College, Ludhiay_a_d;____’_____%_ )

Semester 3 1=
Subject Title Data Structures
. MSE-2, Aug-Dec, 2023 Course Coordinator Er. Parminder Kaur Wadhwa
Q . | 24 Time Duration 1 hour 30 minutes
- - COs, | Marks
No. Question RBT
e level
Q.1. Demonstrate how 1 ; y ing time | CO1, 2
X Tt 1'¢ how the depth of a Binary Search Tree effects the average running e
th‘z_“ 0 search an item in it (where n are the number of items).
-2. | Appraise the efficiency of open-hashing as a technique to resolve collision. Egz 2
@)Consider the following graph and find the minimum path from Node A to Node E. 5?3 4
/G /\A
/Q ——>B-)¢ S0
@. Demonstrate the detailed steps of applying the shell sort algonthm to sort the | CO6, 4
following unsorted list into asccndmg order (usc Donald Shell’s choice of increment | L3
to create shells):-
N 66, 25, 40, 57, 33, 48, 37, 20
Q.5 onsider the following AVL search trce. Construct the balanced trees if the following | CO3, 4
| operations are applied one after the other (not independently). Lo
\Msert 2Wnsert IWISBIT SS&VTDelete 22 @/Delete 25 (vi) Delete 75
\
/
@
= lar) has 15 memory locati T1 —
(Q.6. | Suppose the table T (circular) has ory locations. T[1], T[2],...T[15] and Co2, 3
L suppose the File F consists of 11 records; P,Q, R, A B, C,V,W, X, D, F with the | LS
following hash addresses:- s el o 2
Records: P @ R A B € V. W X D F. 2= 2 3¢
Hey: 2 5 6 4 5 4 9 1514 14 15 Ulel) - 9 75
Suppose the records are entered into theht';lble T in the above order. Evaluate the U = 303
efficiency of the given hash function “Ilt Inear probing as the collision resolution S =132
techmque Also judge the efﬁmency 1fc zammg methou Is used and show the memory [T
organization. (o) © W\
v (M = br 24
Vs .
N P U Sayeeq.
.-——,_-_74?-—_—‘7—“——” = — — E o R e
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Mid Semester |

Anm ||
(MSE) No,
Max, Marky 24

Noter Attempt all questions

Gurn Naunk Dev Engineering College, Ludhiann

= Department of tnformntion Technology
Teeh (1) Semester o

s PCIT-10]

Subject Tite

Course Coordinator(s)

Aug-Dee, 2003

Time Duration

[

Parminde

Data Structures

NI

[ hour 30 nunutes

Univ ROIENO N

Wadhwa

Q. No.

Question

Interpret the efficiency of binary scareh algorithm,

Create the | ullu\\nu, circular qucuc -

-2 66 90 30

‘ -100

Hustrate the methods to implement priority queue,

Demonstrate the ways ol representing a multidimensional array in [hL
memory of the computer systen. v

Design a recursive algorithm to solve Tower of Jlanor pmhlcm

[)clen an .lla,mllhm to ||nplcmcnl the follow m‘[' Tinked list:-
Ji) The node must have “data™ part to store information ol character

((ji)
yi‘j') Insert *1°, CAT, CMTOCET ST ‘B 0,
(they must occupy nine dlllcrcnl nodes).
40 Display the content of the linked list to the uscr.

data type and “next™ part to store the address of the next node.
Create a pointer variable “IHEAD™ to store the address ol the first

node. ¢ L -

r
NY DY in Linked list

COl,

O,
RBT level
[

O 10

O3

(O3 1.3

CO6. 1O
CO2 1A

Narks

Coursce O
o[
CO2

CO3

wteomes (CO)Y Students will be able to

\ml\ .’; and Lomp uu ‘\]Lonllnn\ lm clhucnc\' ll\lm’ BIL () 110(«\“01\

Create and evaluate new limnl]nm to solve wmplc\ engineering pmhlum

l“ll;lldlL various data \lmumca 10 snl\c I'llLIlll -disciplinary l)l()JL(.l\

CO4_
COS _

CO6

Utlluc the templates lor mmluldul)

] Lompalc .md classily various data slnu.tmc _ i
ate the reusability of data structures for nnp]cmcnlnw ummIC\ iterative prohlems

Dcemonstr

RBT

Name

Cl Mmcutmn
RB 3T Level

RBI TLevel

T Lower Order Thinking Levels (LOTS)

[.d4
Analyzing

hpplying

A LS

Rclﬁcmlwrihg Understanding

li\'ulu;ltin;

- Creating

Higher Order Thinking 1.¢y els (1HO'1S)
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Guru Nanak Dev Engineering College, Ludhiana

D Department of Information Technology
rogram =
Subi B.Tech.(IT) Semester 3
AUbjec
jeet Code PCIT-101 Subject Title Data Structures
Mi " : :
'll*lldt S;.mesml, MST-I Course - Er. Parminder Kaur Wadhwa
:s (MST) No. Aug-Dec, 2022 Coordinator
Max. Marks 24 Time Duration 1 kour 30 rainutes
Student’s University Roll No. :- ’/7};\.2 \OEE
Note: Attempt all questions
Q. No. Question COs, Marks
= RBT level
. N . o] )
Q.1. Demonstrate with example an efficient method of storing a | CO2, L3 2
p
tridiagonal matrix in computer memory.
)l g i
Q.2 Specify the situati i sratine system performs the | CO3, L1 2
( Q.2 pecify the situation(s) when operating sys p :
garbage collection and mention the steps involved 1n
performing garbage collection. T
Q.3. Analyze and compare the mechanisms to implement priority | CO2, L4 4
queue.
7. : _ .
i@v Write an algorithm for linked representation of stack and | CO3,L6 4
explain its working.
COL, LS 4

Suppose:-
Module A requires X units of time to be executed, where X is
a constant.

Module B requires Y units of time to be executed, where Y is

a constant.

Evaluate the order of magnitude of the time
complexity function Big Oh which measures the execution
time of each of the following algorithms, where n is the size
of the input data (denoted by N in the algorithms) :-




(a) Procedure P1:- ﬁ

. FORLOOP I=1 TO N \é
2. FORLOOP J=1 TO N _ |
3. FORLOOP K=1 TO N
4 MODULE A
[END of Step 3 Loop]
[END of Step 2 Loop]
[END of Step 1 Loop]
. SET C=1
. FORLOOP C=1 TO N
MODULE B
SET C=C+2;
[END of Step 6 loop]
9: EXIT
(b) Procedure P2:-
. SETJ=N

oo ~1 O\ W

Syand N de ™
W deray

ﬁwmd—“& o P
2. FORLOOP J=N TO J>1

B MODULE A

4 SETI=]/2

[END of Step 2 Loop)
EXIT

i

@

Course Outeomes (CO)

: EE-L- 0 .
Demonstrate the use of stack data structure in the CO6, L3
implementation of recursive al

gorithm to solve Tower of
Hanoi Problem.

Students will be able to

CO1 Analyze and compare algorithms for efficiency using Big-O notatiop,
CO2 Create and evalyate new algorithms tg solve complex engineering problems,
CO3 Illustrate varioug data structures to solve multi-disciplinary projects. ' |
CO4 Utilize the templates for modularity,
COs5 Compare and classify various data structyrog
—-“————‘—"\_‘ = ——-\~——\—_--__-.._._—_» ————
CO6 Demonstrate the reusability of data Structures for implementing complex iteratyve problems
o Lower Order Thinking Leyelg (LOTS) [ Higher Order Thinking Levels (HOTS)
Classification
RBT Level
RBT Level :

Page 2 of 2
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Guru Nanak Dev Engineering College, Ludhiana

Department of Information Technology

[Roll No. :-

Note: Attempt all questions. All assumptions must be clearly stated.

Program B.Tech.(IT) Semester gr

Subject Code PCIT-101 Subject Title Data Structures

Mid Semester MST-2 Course Er. Parminder Kaur Wadhwa
Test (MST) No. | Aug-Dec, 2022 Coordinator

Max, Marks 24 Time Duration I hour 30 minutes

Date 14" November, 2022 | Student’s University

P

Page 1

Q. Question COs, RBT | Marks
rﬁ"r\ level
27_.1 . | Apply two-way threading with header node in a tree. CO3, L3 2
"().2.)| Analyze the features that make a graph as a multigraph. CO3, L4 2
:Q.y [ustrate that a B-tree makes an m-way search tree as balanced co2,L3 4

tree by maintaining a height close to logm(n+1).
gy Demonstrate  the. detailed steps of applying the recursive [ CO6,L3 4

quicksort algorithm to sort the Tollowing unsorted list into

ascending order:- . )

25,57, 48,37, 12,92, 86, 33
AN, - -
(Q. Consider the following AVL search tree (shown in Fig. 1):- CO3, L6 4
(128 )
. /// = \‘/———u.
(e ) (135 )
P gy
e e
(&%) C a9 s 120 )
ORI,
Fig: 1 T

Construct the modified AVL trees while performing the

following operations in it (in the same order as mentioned):-

(i) Delete 120° (ii) Delete 64 (iii) Delete 130 (iv) insert 102

of 2 P.T.0



i ions. T[1], | CO2, L4, L6
_@\\Suppose the table T (circular) has 11 memory locations [1] \D \

T[2],...T[11] and suppose the File F consists of 9 records; P, Q,
R, A, B, G, V, W, X with the following hash addresses:- \Q

Records: PéQS R A B CV W X

Hk: 5 4 5 6 8 11 .11 1 4

Suppose the records are entered into the table T in the above
order.

~ (a)Examine the efficiency of the given hash function with

. linear probing as the collision resolution technique.
[4 marks]

(b) Formulate the memory organization if the records are
stored using chaining. [4 marks]

Course Outcomes (CO) Students will be able to

——

COl Analyze and compare algorithms for efficiency using Big-O notation.
CO2 Create and evaluate new algorithms to solve complex engineering problems.
CO3 Illustrate various data structures to solve multi-disciplinary projects.
CO4 Utilize the templates for modularity.
COs Compare and classify various data structures — B . =
CO6 Demonstrate the reusability of data structures for implementing complex iterative problems
Lower Order Thinking Levels (LOTS) Higher Order Thinking\"Levels (HOTS)
RBT S .
Classification "
RBT Level L1 L2 L3 L4 L5 L6
Number
RBT Level Remembering | Understanding Applying | Analyzing Evaluating | Creating \
Name v W P &K Iy 8 X
C
gt T 2 ey €S ey
3 S 1) g € .~ B. [
g -
0\1‘- ;

o
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[Total No. of Questions: 09] [Total No. of Pages: 02 ]

Uni. Roll Ne, i
Program: B.Tech. (Batch 2018 onward)

Semester: 3™
Nante of Subject: Data Structures
Subject Code: PCIT-101
Paper ID: .. /60[/ 0

Time Allowed: 03 Hours

NOTE:

1) Parts A and B are compulsory.
9. Both are compulsory, but with internal choice.

2) Part-C has Two Questions Q8 and Q

3) Any missing data may be assumed appropriately.
Part— A [Marks: 02 each]

Ql.

What do you know about Big Oh Notation?

a)
@ Why is circular queue better than linear queue?

@ What is adjacency list?

@ What do you know about skip list?

Why balancing is important in Binary Search Tree (BST)?

@ How rehashing is done?

PT.0



gu 1B ted pages within first ten 1y,
Please check that this question paper contains questions and___ printed pa Rty
ease check .

[Total No. of Questions: 09]
Uni. Roll No. ................

Program: Btech IT

Semester: 3rd

[Total No. of Pages: ......]

Name of Subject: Object Oriented Programming Using C++

Subject Code: PCIT- 102
Paper ID: 16041

Time Allowed: 02 Hours
NOTE:

1) Each question is of 10 marks.

2) Attempt any six questions out of nine
3) Any missing data may be assumed appropriately

Max. Marks: 60

&

23-07-21(E)

Q1. Write a c++ program to print the following pattern using for loop;

* X ok

* *

*

Q2. Differentiate C and C++ with the help of examples,
Q3. Write a C++ program to display Fibonacci series

Q4. Illustrate the significance of scope resolution operator in C4—+

examples.

using do while loop.

Q5. Elaborate the concept of pass by value and pass by reference with the help of example

Q6. Write C++ program to show the concept of multilevel inheritance,

Q7. Explain the concept of run time polymorphism with the help of an example,

Q8. Discuss the use of try, throw andcatch  keywords in C-++

Q9. Write a C++ program to show the implementation of ifstream and ofstream classes.

Ak ok ook ok o ok ok %

Page 1of1
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[ Total No, of Questions; 09] [Toitl No. of I (
olil No, of Pages: 02
Uni. Roll No. ... hos: 021

LR AN N RN

Program; B3, Tech, (Batch 2018 onward)
Semester; 3"

Name of Subjects  Data Structures
Subjeet Codes PCIT-101

Paper 1D: 16040

Scientific colenlator is Allowed

Time Allowed: 03 Hours Mux. Marlcs: 60

NOTE:

1) Parts A and B are compulsory
2) Part-C has Two Questions Q8 and Q9. Both are compulgory, but with internal choice.
3) Any missing data may be assumed appropriately

Part - A (Marks: 02 each|

@’ ate the significance of maintaining AVAIL list and the process used by operating
gystem to perform garbage collection.

Q.17
St
SY

L

Musteate the efficient way of storing sparse matrices in memory.
. . ! . ' . l \ _'. ) , 1 , :
‘Describe quadratic probing as & technique to resolve collision(s) in hashing.
@-lllustmlc the use of adjacency matrix and adjacency list to represent a graph in memory.

Evaluate the order of magnitude of the time complexity function Big Oh of the
. ——— e ST sy
following algorithms, where n is the size of input data:

o Algorithm A: ‘ 65 -'9“0’\
e 1. for(i=1; 1= n; i++) /"9 6@)
2. forG=1j<n i _—y 0— O
Module X n
i Ol
4, end of Step 2 loop },_,.)

5, end of step 1 loop

i) Algorithm B: N
W ' 1. for(k=n;k>1;k=k/2),,m_,,,--g et

-5
2. Module Y ' J
3. end of step 1 loop OU%Q”’\D
Compare Breadth First Search (BFS) and Depth First Search (DFS) graph traversal
0
techniques.
page 1 of 2
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Describe the implementation of circul

a8 | [Marks: 04 each)
art —

i ¢ T)canb
@ Explain the ways by which an unbalanced Binary Search Tree (BST) can be made
e as an AVL Tree (i.c. a balanced trec).

Apply Heapsort Algorithm on the following data to sort it in ascending order:-

81, 89, 9, 11, 14, 76, 54, 22
@illusumc the operations of insertion and deletion of nodes in a linked list.

®/Design arecursive algorithm to solve Tower of Hanoi probleni.

Analyze and compare the mechanisms to implement priority queue,

Defend the statement that a B-tree makes an m-way search tree as a balanced
tree by maintaining a height close to logm(n+1).

Part-C [Marks: 12 each]

ar queue (using array) and explain how it
h‘\.—.

oy
Lanr

overcomes the limitations of 3 linear queue,
" OR
. . o i wr
@ Elaborate the algorithm to implement stack using linked list, | e (ra T

Suppose the table T (circular) has'_ll_mgmgry locations, T[1], T[2],...T[1 1] and
suppose the File F consists of 9 records; P, Q, R,A,B,C,v
hash addresses:- '

Records; p Q R A B C v w
H(k): 5456811 1T 1

Suppese the records are entered into the table T in the above order, Examine the
efficiency of the given hash function with linear probing as the collision resolution

X
4

technique.
op
f/- ]
T 1 . / 3
oF  Defend the statement that a Threaded Binary Tree enhances the speed of tree traversal
techniques.

Flekdkddkkdhkddk
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[Total Np, of Questions: 09]. " . " 4 [Total No. of Pages: |

Uni. RollNo. ...oocvveennnnn.

Program: B.Tech =

Semester; 3™ . .

Name of Subject: Data Structures 16-07-21(E)
’ * . Subject Code: PCIT-101

Paper ID: 16040

Time Allowed: 02 Hours g
_—_ﬂ’-

NOTE:

Max., Marks: 60

1) Each question is of 10 marks.
2) Attempt any six questions out of nine
3) Any missing data may be assumed appropriately

Construct Min Heap from the following list of num

another.
46 7 86 4 25 17 62 59 33 4.
Show heap after each iteration.

-— -~

bers by inserting elements one after

Q2. Forabinary search tree T, its in-order and post-order traversals are as follows:

K E A H B Q J [
A

Inorder . D C
C H Q J I B

Post-order D K E

Q3. Designan algorithm to perform insertion and deletion in a Dequeue .

Apply Bubble sort on the following data and show the contents of the array after every

pass: .

48 7 26 4 13 23 98 57 10 5 32

Convert the given Infix expression to Postfix expression using Stack and show the details

of Stack at each step of conversion.

Exprcssiun:A+((B-C)/D)*F/G-H

(a) Insert the keys 76, 26,37, 59. 21, 65, &8 into a hash table of size m= :

: - , . 0 Tab) e m=11 usin
double hashing. Further , consider that the auxill . g

uxillary hash functions are h1(k)=k mod

Q6.

Page 1 of 2
P.T.O.




l

r’ 11 und h2(k) = kmod‘) . :

Yo oy [
\ ! \ LY

(b) Differentiate between linear and non linear data structure,

Explain in detail different ways of storing multidimensional afrays in memory?
] ]

'

() Design an algorithm to delete an element from a circular linkegl list._
« (b) Design an algorithm to insert an clement in a' sorted doublY linked list.

adjacency | hst for the graphs glve below:

Mm,@\
A,

6

fi. '_’

..
PER—— L

Find the adjacency matrix and

et 1 T 1L

Page 2 of 2
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[Total No. of Questions: 09] | [Total No. of P 02]
otal NO. O ages: V-

Uni. Roll No. coeviiiaeen

Program: B.Tech. (Batch 2018 onward)
Semester: 3"
| Name of Subject: Data Structures
" , 5 ...S"uhjcct Code: PCIT-301,
i’a;l)er ID: . .. l ['6.000
Time Allowed: 03 Hours
NOTE:.

1) * Parts A and B ar¢ compulsory.
pulsory, but with internal choicc:

2) Part-C has Two Questions Q8 and Q9. Both are com

3) Any missing data may be agsumed appropriatcly.
[Marks: 02 each]

part—A

Ql.

(a)) What do you know about Big Oh Notation? Y
Why is circular queuc petter than linear queue?
What is adjacency list?

I
¢)
4) What do you know about skip list?

/6 Why balancing is important in Binary Sea
f)) How rehashing is done?

-y 500 *

rch Tree (BST)?

)

FrLl i LAl A
% u E 8 G
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Part -
rt-B [Marks: 04 cach]

o
P

Explain how i i N

10W inse ¢ fon 15 1 ' i '
mgm and deletion 1 implemented in doubly linked list-

Write a brief note on B-trees.

How recursion is used in Tower of Hanoi problem?

What is need of hashing? Discuss the various hash functions.

Discuss Garbage Collection and Compactmn
pth First * L " |

v

Draw a ;;,raph dﬂd differentiate bctwe,en Breadth First- Search .and De

99 ® DE)

Search in it.

Part—C [Marks: 12 cach]
@ Convert the infix expression A (B*C-(D/E"F)*G)*H,to postfix notation using

stack.
OR

he input- _restricted and output-restricted deque (double

Differentiate between t
lications of deque in detail.

ended queue) and elaborate the app
/

Lo}

y sorting the following list and discuss its

Explain the Merge Sort in detail b

complexity:- ‘
{14, 33,27, 10, 35, 19, 42, 44}

OR

@ perform the comparative study of the time complexity of 2 skewe

Tree (BST) and AVL trees.

d Binary Search

*#*###**u**##****#***i**m****#*#***#

Page £




[tha} No. of Questions: 09] .
L Rl e [Total No. of Pages:1]
Program/ Course: B.Tech. (Sem.3)
Nan}e of Subject: Data Structures
Subject Code: PCIT-10]

’ Pa : ,
Time Allowed: 3 Hours Lk EVENING
NOTE: 9000V 209 Max. Marks: 60
3 i:al‘ts A and B are compulsory
3 A‘;"'“C. hdS two Questions Q8 and Q9. Both ere compulsory, but with internal choice
y missing data may be assumed appropriately -
Ql Part - A [Marks: 02 each]

Lis“t the areas of applications of data structures.
(b)) With-the help of code snippet explain complexity analysis.
() Which data structure is ideal to perform Recursion operation and why?
@ Convert the below given expression to its equivalent Prefix and Postfix notations:
(A+B)*C-(D-E)"F+ G))
@ Consider a scenario, where one need to storé Jarge amount of data in an array.
But, the memory 1o store that data is not available contiguously. In such scenario
what will be your choice and how does your choice differ from arrays?
Why it is said that searching 2 node in a binary search tree is efficient than that of

*. a simple binary tree?
: Part—B [Marks: 04 each]
Discuss how circular queue overcomes limitations over linear queue with example.
)3 V\/r-‘itq an algorithm fo imjplement stack using liear array. e L
Describe.the ole of garbdge collection and compaction. v

How can one find time complexity ol an algorithm? Justify your answer with

example(s).
Q6. Design and evaluate & code that demonstrates the_inscrtipn operation at the lbeginning.of .
a doubly linked list g : ; =

e elements in binary search tree.

Q7. Designan algorithm to insert and delet

pPart—C [Marks: 12 each ]

Write a recursive algotithm 10 solve the problem of Tower of Hanoi.
or

various searching methods in data structures.

Compare
nd memory constraints, analyse different sorting techniques.

@ Based on complexity, stability a
' or
structure of constructed_tree, traversing,

@ Based on data structure used for nogles, , Memory,
0 WM

ptimality, application etc., analyse

FARFATRK AR I
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(Total No. of ; v ‘
Questions: 09] [Total No. of Pages: 2]

Uni. Roll No. RA.037FS)

Program: B.Tech. (

Semester: 3
Name of Subject: Data Structures

Subject Code: PCIT-101
Paper ID: 16040

Batch 2018 onward)

Max. Marks: 60

Time Allowed: 03 Hours

NOTE:

compulsory
uestions Q8 and Q9. Both are com put with internal choice

priately

1) PartsA and B are

2) Part-C has Two Q
3) Any missing data may be assumed appro

- - - *
part—-A

pulsory,

= ®

[Marks: 02 each]

-

' Q.
' s and their key characteristics.

List the different types of queue
List the different representations of gra

List the basic 0

phs.

perations that can be performed on common data structures.

pt of collision resolution in hashing.

Describe the concé
me complexity and space complexity.

@ Differentiate between ti
hat can be performed on a doubly linked list.

@ Name two operations t
{Marks: 04 each]

part—B

orithm to sorta list of numbers.

Develop an alg
sentations of trees, highlighting the

t the sequential and linked repre

Compare and contras
advantéges and disadvantages of each.

the operations that can be performed on linear and multi-dimensional arrays.
¥

Explain
d for balancing an AVL tree after a series of insertions and deletions.

U
@ Devise a metho
@ n for the Tower of Hanoi problem. Explain the und

grlying principles

Developa recursive solutio
i

of your solution.
e versus a circular queue.

ntages and disadvantages of using a linear queu

Page 1 of 2

Evaluate the adva

p.T.O.




Part-C [Marks: 12 each]

including concepts like root, leaf, parent,

- - ) .

@ Explain the key terminology associated with trees,
and chi™ nodes.
B OR
analeis. Evaluate

i Explain the concept of Big O notation and its significance in algorithm

the trade-offs between time complexity and space complexity in algorithm design.

Implement the insertion operation for a linear linked list. Compare the advantages and

disadvantages of linear linked lists and doubly linked lists. Apply the bubble sort algorithm to
sort a given list of numbers.
OR

Evaluate the applications of stacks, specifically in the context of converting infix to prefix and

-

postfix expressions. wa does the use of stacks simplify these operations?

ok o ok ok ok oK ok K K K K K
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Please check that this question paper contains 09 questions and two printed pages within first
ten minutes.

| Total No. of Questions: 09] [Total No. of Pages: 02]
Uni. Roll No. ‘

Program: B.Tech. (Batch 2018 onwards) 11 MAY 073
Semester: 3"

Name of Subject: Data Structures

Subject Code: PCIT-101

Paper ID: 16040

Scientific calculator is Allowed

Time Allowed: 03 Hours Max. Marks: 60
NOTE:
1) Parts A and B are compulsory

2) Part-C has Two Questions Q8 and Q9. Both are compulsory, but with internal choice.
3) Any missing data may be assumed appropriately

Part - A [Marks: 02 each]
Q.1
a) Define the time complexity of an algorithm.
b) Explain the storage of sparse matrices.
¢) Apply two-way threading with a header-node in a tree.
d) Describe the need of hashing.
e) Analyze the features that make a graph as a multigraph.

f) Differentiate between Adjacency Matrix and Adjacency List.

Part - B [Marks: 04 each]
Q.2 Apply Shell Sort algorithm to sort the following data in ascending order:-

54,26,93,17,77, 31, 44, 55,20

Page 1 of 2
P.T.O.



Q.3

Q.9

Demonstrate the use of stack data structure to convert the following infix expression
mnto postfix expression:-
at b¥*c+(d*et+f) *g

Explain the various techniques that can be used to handle the problem of collisions in
hashing.

Analyze and compare the mechanisms to implement priority queue.
Defend the statement that a B-tree makes an m-way search tree as a balanced
tree by maintaining a height close to logm(n+1).

Design an algorithm for implementing stack using linked list and explain its working.

Part - C [Marks: 12 each]

Demonstrate the implementation of a recursive algorithm to solve Tower of Hanoi

problem involving three disks.

OR

Describe the implementation of doubly-linked list and explain how a node is added
and removed from it.

Construct an AVL tree by inserting following numbers in an empty AVL tree:-
50, 20, 60, 10, 8, 15, 32, 46, 11, 48
OR

Compare the graph-traversal-techniques of Breadth First Search (BFS) and Depth
First Search (DFS).

FhRAhhhddnkd
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