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Syllabus

Unit—1

Data Structures:
Introduction, Types of data structures, Static and Dynamic representation of data

structure and comparison. Stacks: Stacks definition, operations on stacks,
Representation and evaluation of expressions using Infix, Prefix and Postfix,
Algorithms for conversions and evaluations of expressions from infix to prefix and

postfix using stack.
Queues: Types of Queues- Circular Queue, Deque and operations.

Unit - 1I

Trees: Basic terminologies, Types of Binary Tree: Complete and Full Binary Tree,
Extended Binary Trees, Representation of Trees using Arrays and Linked lists
(advantages and disadvantages), Tree Traversal, Representation of Algebraic
expressions, Threaded Binary Trees.

Unit - II1

Advanced concepts on trees:

Representation and Creation of Binary Search Trees (BST), Operations on BST,
Representation and advantages of AVL Trees, algorithms & operations on AVL
Trees, Multi-way trees, Definition and advantages of B-trees, B+ Trees, Red-Black

Trees.

Unit—1V

Graphs:
Basic terminology, Representation of graphs: sequential representation, Adjacency,

Path Matrix) Linked representation. Graph Traversals-Breadth First Search, Depth
First Search algorithms. Spanning Tree, Minimum Spanning Trees- Prim's
Algorithm, Kruskals Algorithm, Dijkstra Algorithm.

Unit—V

Hashing:
General Idea, Hash Functions, collisions, Collision avoidance techniques, Separate

Chaining ,Open Addressing-Linear probing, Quadratic Probing, Double Hashing,
Rehashing, Extensible Hashing, Implementation of Dictionaries
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Text Books,Reference Books/web sources

Text Books:

I.Data Structures Using C, 2" Edition Reema Thereja OXFORD higherEducation

2.Fundamentals of Data Structures, 2"'Horowitz and Sahani, Galgotia Publications Pvt Ltd Delhi
India.

Reference Books:

1.Data Structures, Seymour Lipschutz, Schaum‘s Outlines, Tata McGraw-Hill, Special Second
Edition.

2.Data Structures Using C and C++l, Aaron M. Tenenbaum, YedidyahLangsam and Moshe J.
Augenstein PHI Learning Private Limited, Delhilndia.

3.Data Structures, A Pseudo code Approach with C, Richard F.Gillberg& Behrouz A. Forouzan,
Cengage Learning, India Edition, Second Edition,2005

Other Resources:

Vjit.ac.in/it/study-material/
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Program Educational Objectives

(PEOs)

PEO1: Core Capabilities / Competence: Impart profound knowledge in humanities
and basic sciences along with core engineering concepts for practical understanding
and project development,

PEO2: Career Advancement: Enrich analytical and industry based technical skills
through ICT for accomplishing research, higher education and entrepreneurship

PEO3: Life-Long Learning: Infuse life-long learning, professional ethics, adaptation
to innovation and effective communication skills with a sense of social awareness.
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Programme OQutcomes (PO’s)

1. Engincering Knowledge: Apply the knowledpe of mathematics, science,  engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems,

2. Problem analysis: Identify, formulate, review research literature, and analyze complex

engineering  problems reaching  substantiated  conclusions using first principles of

mathematics, natural sciences, and engineering seiences,

Design/development of solutions: Design solutions [or complex engineering problems

and design system components or processes that meet the specified needs with

appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations,

4. Conduct investigations of complex problems: Use rescarch-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

. S. Modern tool usage: Create, select, and apply appropriate techniques, resources, and

" modern engineering and 1T tools including prediction and modeling to complex

engineering activities with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilitics
relevant to the professional engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering
solutions in socictal and environmental contexts, and demonstrate the knowledge of, and
need for sustainable development.

L]

8. Ethics: Apply cthical principles and commit to professional ethics and responsibilities

and norms of the engineering practice.

9. Individual and team work: Function effcctively as an individual, and as a member or

leader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate cffectively on complex engineering activities with the

engineering community and with society at large, such as, being able to comprehend and
_ write effective reports and design documentation, make effective presentations, and give
Q and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work. as a member
and leader in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change. : v a4l
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Program Specific Outcomes

(PSOs)

PSO1: Enhanced ability in applying mathematical abstractions and algorithmic design .
e along with programming tools to solve complexities involved in efficient
programming. -

PS02: Developed effective software skills and documentation ability for graduates to
become employable/ higher studies/ Entrepreneur/ Researcher.







Course Outcomes (CO’s)

Course Name: C204 (DATA STRUCTURES)

After completing this course the student must demonstrate the knowledge and
ability to

COl1 Understand the concepts of Stacks and Queues with their applications.

CO2 Analyze various operations on Binary trees.

CO3 Examine of various concepts of binary trees with real time applications.

. CO4 Analyze the shortest path algorithm on graph data structures.

Outline the concepts of hashing, collision and its resolution methods using hash

COo5 functions.
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Course Schedule




Course Schedule:

Distribution of Hours in Unit-Wise

Unit

Topics

Reference
section

Total
No.Of.Hours

I

Introduction, Types of data structures, Static and Dynamic
representation of data structure and comparison. Stacks: Stacks
definition, operations on stacks, Representation and evaluation of
expressions using Infix, Prefix and Postfix, Algorithms for
conversions and evaluations of expressions from infix to prefix and
postfix using stack.

Queues: Types of Queues- Circular Queue, Deque and operations.

Text
Bookl

10

II

Trees: Basic terminologies, Types of Binary Tree: Complete and
Full Binary Tree, Extended Binary Trees, Representation of Trees
using Arrays and Linked lists (advantages and disadvantages), Tree
Traversal, Representation of Algebraic expressions, Threaded
Binary Trees.

Text
Book2

12

I

Advanced concepts on trees:

Representation and Creation of Binary Search Trees (BST),
Operations on BST, Representation and advantages of AVL Trees,
algorithms & operations on AVL Trees, Multi-way trees,
Definition and advantages of B-trees, B+ Trees, Red-Black Trees.

Text
Book2

10

Graphs:

Basic terminology, Representation of graphs:
representation, Adjacency, Path Matrix) Linked representation.
Graph Traversals-Breadth First Search, Depth First Search
algorithms. Spanning Tree, Minimum Spanning Trees- Prim's
Algorithm, Kruskals Algorithm, Dijkstra Algorithm.

sequential

Text
Book2

10

Hashing:

General Idea, Hash Functions, collisions, Collision avoidance
techniques, Separate Chaining ,Open Addressing-Linear probing,
Quadratic Probing, Double Hashing, Rehashing, Extensible

Hashing, Implementation of Dictionaries

Reference
book3

12

Total No.of classes

34

Tutorial classes:2 per unit

Assignments:2(before every midl and mid2 examinations)

TBI: Data Structures Using C, 2" Edition Reema Thereja OXFORD higher Education

TB2: Fundamentals of Data Structures, 2™ Horowitz and Sahani, Galgotia Publications Pyt Ltd Delhi India.
RB3:Data Structures, A Pseudo code Approach with C, Richard F.Gillberg & Behrouz A. Forouzan,
Learning, India Edition, Second Edition, 2005.
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S. y E Actual Date of | Teaching | Co’s | Evaluation | Textbooks
No Topic Tiecten s Completion Learning /references
. of Completion Procees
Unit-1 (CO1)
1 Introduction, Types of data 20/9/2021 COl MID-1 TB1
structures, [‘20 ‘ a‘
2 Static and Dynamic 21/9/2021 COl MID-1 TBI
representation of data structure \
: CAR
and comparison.
3 | Stacks: Stacks definition, 22/9/2021 1L ia' PPT COl | MID-1 TBI
operations on stacks,
4 Representation and evaluation 23/9/2021 2(9 COl1 MID-1 TBI
of expressions using Infix (i
5 Prefix and Postfix, Algorithms | 24/9/2021 COl1 MID-1 TB1
for conversions M9
6 Examples solved on infix to 25/9/2021 FLIPPED COl1 MID-1 TBI
prefix conversions 2.5 [ d’ CLASS
. ROOM
7 | evaluations of expressions from | 28/9/2021 9 & H COl1 | MID-1 TBI1
infix to prefix
8 | Postfix evaluation using stack. | 1/10/2021 0! ’\ﬂ COl1 | MID-1 TBI
9 Queues: Types of Queues- 2/10/2021 0 ? CO1 MID-1 TB1
Circular Queue |
10 | Deque and operations. 4/10/2021 Y I\ 0 CO1 MID-1 TBI
UNIT II(CO2)
I [ Trees: Basic terminologies, 5/10/2021 {( 0 CO2 | MID-1 TB2
2 | Types of Binary Tree: 6/10/2021 CO2 | MID-1 TB2
Complete Binary Tree 6 r\ 0
3 Full Binary Tree 8/10/2021 g/l \ D co2 | MID-1 TB2
-4 Extended Binary Trees 9/10/2021 1 ) Cc0o2 MID-1 TB2
5 Representation of Trees using 11/10/2021 co2 | MID-1 TB2
Arrays \0 { [0
6 | Representation of Trees using 12/10/2021 ' J‘ 01 1{ ® CO2 | MID-1 TB2
Arrays with example
7 | Representation of Trees using | 15/10/2021 \([m PPT CO2 | MID-1 TB2
Linked lists
8 | Representation of Trees using | 16/10/2021 16 f 0 CO2 | MID-1 TB2
Linked lists with example
9 | advantages and disadvantages 20/10/2021 90110 CO2 | MID-1 TB2

TBI: Data Structures Using C, 2™ Edition Reema Thereja OXFORD higher Education
TBZZ Fundamentals of Data Structures, 2™ Horowitz and Sahani, Galgotia Publications Pvt Ltd Delhi India.

RB3:Data Structures, A pseudo code Approach with C, Richard F.Gillberg & Behrouz A. Forouzan, Cengage

Learning, India Edition, Second Edition, 2005.




10 | Tree Traversal with examples 22/10/2021 FLIPPED CO2 MID-1- TB2
R \ ‘0 | cLASS
ROOM
11 | Representation of Algebraic 27/10/2021 Q A "‘ 0 CcO2 MID-1 TB2
expressions,
12 | Threaded Binary Trees. 30/10/2021 1 010 cO2 MID-1 TB2
UNI- III (CO3)
1 Advanced concepts on trees: 3/11/2021 \3 { i CO3 MID-1 TB2
Representation
> Creation of Binary Search 5/11/2021 ( ( 1 CO3 MID-1 TB2
Trees (BST)
3 Operations on BST 6/11/2021 6 ( N CO3 | MID-1 TB2
4 Representation and advantages | 9/11/2021 (| PRI CO3 MID-1 TB2
of AVL Trees 1
5 Algorithms & operations on 19/11/2021 COo3 MID-2 TB2
AVL Trees (1 I |
Multi-way trees. 20/11/2021 : C0O3 | MID-2 TB2
: 90\
Definition and advantages of B- | 22/11/2021 CO3 MID-2 TB2
7 trees L2 !"
3 B+ Trees 23/11/2021 o1 /‘T CO3 | MID-2 TB2
9 ,Red-Black Trees 26/11/2021 e (' ] CO3 MID-2 TB2
Examples on AVL tree 27/11/2021 A FLIPPED (6{0%] MID-2 TB2
10 construction L CLASS
ROOM
UNIT-IV  (CO4) e
|| Graphs: 29/11/2021 = CO4 | MID-2 B2 |
Basic terminology d, ! [
Representation of graphs: 30/11/2021 | CO4 MID-2 TB2
2 sequential representation, 2 ot
Adjacency, Path Matrix) :
3 Adjacency Matrix and List 31/11/2021 1 | il CO4 | MID-2 TB2
4 Linked representation. 1/12/2021 Ol 1= PPT CO4 MID-2
5 gmph Traversals-Breadth First | 3/12/2021 1 ( e CO4 | MID-2 TB2
earch
6 Depth First Search algorithms. | 4/12/2021 q {‘ o CO4 | MID2 B2
7 Spanning Tree, Minimum 5/12/2021 C ‘ 19— CO4 | MID-2
Spanning Trees |
8 - Prim's Algorithm 14/12/2019 (Y l‘ = CO4 | MID-2
Kruskals Algorithm, Dijkstra 15/12/2021 CO4 | MID-2
9 Algorithm (C |\~

TBI: Data Structures Using C, 2™ Edition Reema Thereja OXFORD higher Education
TB2: Fundamentals of Data Structures, 2™ Horowitz and Sahani, Galgotia Publications Pvt Ltd Delhi India

. RB3:Data Structures, A Pseudo code Approach with C, Richard F.Gillberg & Behrouz A

1
l Learn

L s

ing, India Edition, Second Edition, 2005.

Forouzan, Cengage
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16/12/2021 \6 h L | FLIPPED CO4 | MID-2 TB2
10 CLASS
Examples on graph traversals ROOM o
UNIT-V (CO5) : : e
Hashing: 18/12/2021 V CO5 | MID-2
! General Idea, Hash Functions \ } -
2 Hash Functions 20/12/2021 L0 [ | 3~ CO5 | MID-2
Collisions, Collision avoidance | 22/12/2021 PPT CO5 MID-2 RB3
. techniques (0 P
4 Separate Chaining 23/12/2021 9 1 {| )~ CO5 MID-2 RB3
Open Addressing-Linear 24/12/2021 CO5 MID-2 RB3
5 probing, Difference between O? Y r\ =
open hashing and closed
hashing 1
27/12/2021 CO5 MID-2 RB3
6 Linear probing with example Dz % ’ ‘}\
29/12/2021 CO5 MID-2 RB3
> | Quadratic Probing with 29|\~
examples
Double Hashi 30/12/2021 -2 RB3
. uble Hashing 10[‘)“ CO5 | MID
9 Double Hashing with example 31/12/2021 1 ‘ ‘ = CO5 MID-2 RB3
Rehashing with examples 4/01/2022 CO5 MID-2 RB3
10 oY ‘o 1
5/01/2022 CO5 MID-2 RB3
T | Extensible Hashing ox M
6/01/2022 COs MID-2 RB3
12 Implementation of Dictionaries 0 ‘ ° l
7/01/2022 FLIPPED C05 MID-2 RB3
Bl sl e
08/01/2022 0 &, . FLIPPED CO5 MID-2 RB3
14 , CLASS
RIVISION ROOM
Total No. of classes:56
TBI: Data Structures Using C, 2™ Edition Reema Thérejé OXFORD higher Education
TB2: Fundamentals of Data Structures, 2" Horowitz and Sahani, Galgotia Publications Pyt Ltd Delhi India.
RB3:Data Structures, A Pseudo code Approach with C, Richard F.Gillberg & Behrouz A. Forouzan, Cengage
Learning, India Edition, Second Edition, 2005. %
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Unit wise Assignment

Questions




Assignment 1

Unit-1

1 Convert the given expression A+B/(C*D)/EAF-(G*H) into prefix ,post fix notation.
(Level-2,CO1) :

Perform insertion operation on a circular queue 10,15,23,45,67,78,identify rear and front

2 pointer positions after all insertions.

(Level-3,CO1)

Unit-2

Construct a binary search tree with the following values
| 25,37.4.8,90,23,56,44,6,12

(Level-6,CO2)
5 Construct a AVL tree with the values 20,30,10,45,67,78,23,45,56,67
~ (Level-6.CO2)
Unit-3
1 Compare the different type of trees.

(Level-3,C0O3)
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Assignment 2

Unit-3

~Explain DFS graphs traversal algorithms and
[llustrate DFS traversals of following graph

(Level-3,CO3)
5 Explain DIIKSTRA Algorithm with example
(Level-4,CO3)

Unit-4

Analyze input (371, 323, 173, 199, 344, 679, 989) and hash function h(x)=x mod 10,
1 Show the result using Separate Chaining. -

(Level-4,C04)

s " Define Minimum Spanning tree? Explain prims’s Algorithm with example.
(Level-2,3,C04)

Unit-5
Analyze input (371, 323, 173, 199, 344, 679, 989) and hash function h(x)=x mod 10, :
1 Show the result using quadratic probing.

(Level-4,C0O5)
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Roll No & 20911 A12A9
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% | Analyze imput (379, 323, 472, 199,344, 619, 989) and hash Function b =% wed 1o ,
Show +the mesult im Bepevate Chaining.

AnsiA Given,
tput (31, 823,173,199,344,679, a89)

hash functon hoo=2 med 10,
Now,

hCa71)) =21 mod 10 = ) ;
h(s23)= 323 moed (0= 3 ‘
b3 =133 mod 10=3 _

h(199) =199 mod 0= 9 j
h(244) = 244 mod 10 = 4

h(e19) =679 mod 10 =9

h(‘aﬂ) = 989 moa 10 o

Representation using 9epezate Chalning*-

-
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A'nahdze inpu'l: (311,328, 118, )49, 844, 679, q89) and  bagh function he)=%med 10 .
v
Show -the wesult using quaduatic probing. :
Given,
fmput (31,222,113,199, 844,619,989
bagh function b= mod 10 .
Ropacsermlakion usivg quadselic probing
> h(7)=31 wod 10 =
~> h(322)=32% mod o= 3
> hQng) =178 mod 10=3
ol 619
> b3 = (1734 12) med 10
H 371
= (ma) mod 10 )
2.1 ©
= T
3] 323
h07) = (1734 2 wed 10
4| 344
= 01 med 10
5
=
- b(199) =199 wod 10 &
= 7458
- b(44) =844 mod 10=4 8 | qgq
%

~ h@E19) =61 mod10=19

h(19) = @-m i) wod 10

= (880) ™od 10
=0
> b(azd) =(@eN™ad 10
=9
h(aga) = (a8a+ P¥wod 10
= (996) wod 10
=0
h(aga) = (Aga+g) mod 10
=(@32)mod 10
=3
b (ag9) = (a29+3>) mod 10
= @‘l%) mod 10

= 8
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Unit Wise Questions

| Blooms
Question Level

B UNIT-1 2
?hurl Answer Questions
T Define data structure, 1
"2 List linear and nonlinear data structures. 1
3. Listthe operations performed in the Lincar Data Structure. 1
'4. Define abstract data type (ADT). 1

5. Define string. TR 1
6. List various string handling functions. AT .
7. Define stremp (). 1

8. Write a C-Program to check whether the given string is palindrome or not by using D |
_ string handling functions. 1

9. Define Stack. 1
. 10. Define the term top? 1
| 11. Explain the over flow condition on stack? 2

12. Explain the term Underflow on stack? 2__5
- 13. List the applications of stack. 1 l
%14. What is recursion? 1
| 15. Define prefix and postfix. 1 i
- 16. State the rules to be followed during infix to postfix conversions. 1
i 17. Convert the infix expression (a+b)-(c*d) into post fix form. 2
T 18. List how Stacks are represented in data structure. 1
19. Discuss which data structure used in recursion. 5
;r20. Explain the difference between stack implementation using array and linked list. 2
l? 21. Write the necessity of infix to post fix conversion.
' Long Answer Questions

1. Explain the various string handling functions with example.

Data Structures
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i 2. Define a pointer. Write a C-program to reverse a string by using pointers.

‘ 3. Write an algorithm for basic operations on Stack. 3

‘4 hf\plilﬂ the pr pmu.dmc 10 ev QGS(GBO{{n\ expression. 2

h FEvaluate the lullo\\nu_ p()\lll\?\‘slﬂt;\!(m 623-+-382/+%2|3+ 3

;6. ~ Explain the procedure Lo convert infix expression into postfix Expression. 3
7. Convert the following cxprcsston AH(B*C)-(D*E+F)/G) into post fix form. 2

| 8. Convert the expression ((A + B) * C - (D - E) * (F + G)) into post fix form. 2

' 9. Transform the following expression 10 postfix expression using stacks. (a+b)*((d-e)*+h). 2 '

| 10. Convert infix expression into its equivalent post fix expression A*(B+D)/E-F*(G+H/K). 2 Q

- 11. Transform the following expression to postfix expression using stacks. (A+B)*(C/(D- 2 |

_E)+F)- G. |

B 12. Write C programs to implement stack ADT using Arrays 3 i

:_13. Write C programs to implement stack ADT using Linked list. 3 l

|

,

| UNIT-2

' Short Answer Questions

l Define Tree. 1

3 What are the properties of tree? 1

List the applications of Trees

3
4. Define the terms node, degree, siblings, depth/height, level.

l

Define path in a tree.

1
1
Define the term descendent of a tree. 1
1
=

'S,
vl
6.
g

Define an empty tree.

8. Define Binary Tree -

9. Explain the properties of a binary tree.

10. What is the difference between a tree and a binary tree,

11. Define full binary tree B
i i M

12. Define complete binary tree s

13. Define balanced binary tree, il *'iw o

14. Define a right-skewed binary tree and Left-skewed bina

Data Structures
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| 11
I E State the properties of a Binary Tree. -
1 16. Discuss how to represent Binary Tree I
“17. Define threaded binary tree. 1

18. Explain the rules to construct threaded binary tree, 2

19. What are the advantages and disadvantages of sequential (or) static (or) array 3
_representation on a binary tree? A S i
- 20. What are the advantages and disadvantages of linked representation a binary tree. 3
*21. Define an Expression tree, o 1
' 22. Draw an expression tree for the following expression A*(B +D)/E-I'*(G+H/K). 3
|23 List the different traversing techniques of a binary tree. I

Long Answer Questions . }
. Explain Binary tree ADT. 2
2. Discuss representation of binary tree. 2
3. Explain tree traversals with example. 2

4. Detine and explain the following. 2
~a. Complete binary tree.
b, Full binary tree,

c. [Expression tree.
55. Define threaded binary tree? Explain the impact of such a repr-esentation on the tree 3
_traversal procedure?
' 6. Define an expression tree for the following expression (A +B) * C - (D - E) * (F +G)) 3
- and write the different tree traversals for above expression.

T

7. Write in order. preorder. post order traversal of the following tree.
{

i

|

|
|

|
|
L

8. Given In order traversal of a binary tree is D,G,B.1A,HLF.1.C and pre order traversal is
AB.D,G.E.C,F.H,I construct binary tree.

UNIT-3
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Short Answer Questions I
I. Define balanced search tree !
2. Define binary scarch tree with example, 1
-—“3—.~:§1;u¢_1I‘ié‘()rpgc—t‘~z1il‘i;|~1;61'1 l;'i—i1-a|}'y search tree. 1
4. What are the drawbacks of a binary search tree? 2
S. What is the difference between a binary tree and a binary search tree? 2
6. Define balance factor and what the balance factor value of avl tree is. I
7. Define AVL tree with example. I
8. List the different AVL tree rotations to insert a node. 1 Q
| .
\ 9. Explain the L-R rotation of an AVL trec with example. 2
10. Explain R-0 rotation of an AVL Tree with example. -~
- 11. Compare AVL Tree and a binary search tree. 3
12. Discuss the drawbacks of AVL trees. :
13. Define B-tree with example. I
; 14. Discuss the different operations on B-Trees. 1
' 15. List the properties of B-Trees. 1
' 16. What are the advantages of B-trees? 1
} 17. Define B+ tree. 1
ﬁ& Explain the procedure to insert a node into B-Tree. |
' 19. Compare B-tree and B+ tree.
20. State the properties of red black tree.
' 21. Define M-way tree.
% L.ong Answer Questions

1. Describe the insertion, deletion, searching operations on binary search trees.

2. Explain the insertion operation on AVL trees.

3. State the properties of Red-Black trees with example.,

4. Explain the scarchiné_and deletion operation on AVL Tress.

S. Define binary search tree. Construct the binary search Tree for the
F,B, H,G,8 R, Y, T, W, Z i

6. Explain various rotations of AVL Trees maintaining balance

Data Structures
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‘ place.

' 7. Write a C program that uses functions to perform the following; 3
|
-

i a) Create a binary search tree of integers.

[ ——

fL b) Traverse the above Binary search tree recursively in in-order.

- 8. Insert the following elements into an empty AV Tree20, 15. 5, 10, 12,17,25.19. 3
- 9. Explain the various rotations of AVL Trees maintaining balance factor while deletion 2
| takes place. :
10. Construct AVL Tree with the following elements C,0,.M.P,U,T.I.N.G and remove the 3
clements P, Uand T. :
11. Explain the following with example. . 2

ga. Red-black trees.

'b. M-Way trees.

¢. B-Trees.

d. B+ trees.

12. Define B-tree, B+ tree? What are the advantages and disadvantages of B-tree? Explain 3
| with an example.

UNIT-4

Short Answer Questions

p—

f 1. Define graph.

;_2. Discuss the representation of graph with example.

|

3. Explain the Adjacency matrix representation of graph.

9] N

Explain path matrix representation of graph.

Explain the linked representation of the graph

i
—
i
:

List the different graph traversals.

|

Define Spanning tree.

pomed ChL e D

| 4.
5.
6.
7. Differentiate BFS and DFS.
8.
9.

Define minimum Spanning tree.

10. Explain the basic properties of a spanning tree.

11. Define weighted graph.

12. Define sub graph.

13. Define cyclic graph.

Data Structures
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14. Define di-graph. |
15, Define in degree, out “depree H\T Z\Elﬁﬁillv . : ”1
16. Define path ina graph, 1
17. Explain the advantage of DIJKSTRA algorithm, o 2
| 18. List the applications of Graphs. 1
19 . Differentiate tree and a QQph 2
1 20. What is the difference between BES and DIJKSTRA algorithm? 4
| lﬁ&i}{’ Answer questions, i
% 1. Explain graph ADT. 5 &2
mf_.l_\Shm different ways representation of graphs. PR
EX Explain BFS graphs traversal algorithms with suitable example. s
:b-‘l. Explain DFS graphs traversal algorithms with suitable example. 2
- 3. Differentiate BFS and DFS. 3
6. Define Graph and explain how graphs can be represented in adjacency matrix and 1
_ adjacency LIST.
- 7. Write the advantages of using BFS over DFS or using DFS over BFS? What are the 1
i applications and downsides of each?
I 8. illustrate BFS and DFS traversals of following graph

R B ——

Data Structures
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l 11. Define Minimum Spanning tree? Explain Prims Algorithm with example.

Department of'Inforli

[12. Explain DIJKSTRA Algorithm with example,
li 13. Explain DIJKSTRA /\lgnrilhﬁi for théwl—’(Tlio_\&'ing-i;ﬁihvl;.w

Short Answer Questions

1. Differentiate linear search and binary search.

2. Define Hashing.

3. Compare the time complexities of binary search, linear search, hashing.

j 4. Define hash table.

5. Define Hash Function.

Y 6. List different types of popular hash functions.

i

- 7. Explain mid square method with example.

' 8. Define Collision.

9. Define probe.

10. State different types of collision resolving techniques.

: 11. Define Separate Chaining

"12. Define Open Addressing

T G R N P IO O

"13. Define Lincar probing

' 14. Define Quadratic Probing

15. Define Double Hashing

R

. Define rehashing

Y e
(=)

~

. What is the use of extensible hashing

Data Structures
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| 18. List the uses of hash table

19. Define dictionaries.

20. What are the uses of dictionaries?

e e —————— e ——

Long answer questions

|
f
\
i

1. Dc:?r;e_hashing_:ixzcrcirsguésiﬂg different hum functions with an example. ; 2

2. Define collision and discuss any two collision resolution techniques 7B 5
3. Explain Chaining with an example %.aa
4. Explain the implementation of dictionarics using hashing. 2%

'Il[

- Use quadratic probing to fill the Hash table of size 11. Data elements are
23.0.52.61.78.33.100.8.90.10,14.

2

6. Analyze input (371. 323, 173, 199, 344, 679, 989) and hash function h(x)=x mod 10
Show the result Separate Chaining, linear probing.

Analyze input (371, 323, 173, 199, 344, 679, 989) and hash function h(x)=x mod 10,
Show the result using quadratic probing. and double hashing h2(x)=7 - (x mod 7)

Data Structures '_'_ﬂ‘ g
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IT Year B. Tech I Semester Mid-I1 Examination, February -2022

Subject: Data Structures Branch: IT
Time: 90 Minutes Max. Marks: 20

Bloom’s Level:

=L e
Remember L1 Apply L3 Evaluate | LS
Understand L2 Analyze | L4 Create L6

Q.No. PART-A BL | CO PO Marks

ANSWER ALL THE QUESTIONS 3Q x 2M = 6M)

1 Define binary search tree with example, 2 3 152 2M

2 Discuss the representation of graph with example. 3 4 1,239 M

3 Define Hash Function. List various hash functions. 2 5 1,2,9 2M

PART-B
ANSWER ALL THE QUESTIONS (5+5+4=14M)
4.1 Construct AVL Tree with the following elements 6 3 12.4.9
C,OM.P,U,T,ILN,G and remove the elements P , U and T. ="

(OR) SM
i | Describe the insertion, deletion, searching operations on
3 4 3 1,249
binary search trees.
Explain DFS graphs traversal algorithms and Ilustrate DFS
traversals of following graph.

5.i 6 | 4 112349 sM
el-'
(OR)
e Define Minimum Spanning tree? Explain Kruskal’s
e Algorithm with example. 4 | 4 112349| 2M
b) | Explain DUKSTRA Algorithm with example. 4 | 4 | 12349 M

Analyze input (371, 323, 173, 199, 344, 679, 989) and hash

6.1 function h(x)=x mod 10, Show the result using Separate | 4 5 1,249
Chaining.

(OR)

Analyze input (371, 323, 173, 199, 344, 679, 989) and hash
ii [ function h(x)=x mod 10, Show the result using linear | 4 S48
bing. i

*I‘tvm(A)“*
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(Aziz Nagar, C.B Post, Hyderabad -500075)

11 B.Tech 1 Semester Mid-1 Examination, November-2021

Subject: Data Structures

Branch: IT

OR) o s

Time: 90 Minutes Max Marks:20
Bloom's Level:
e
Remember L1
Understand | L2
Apply L3
Analyze L4
Evaluate LS
Create L6
Q.No. PART-A BL |CO| PO | Marks
ANSWER ALL THE QUESTIONS (2Q x3M =6M)
1,2,3,
1 Why queue is called FIFO list and stack is called LIFO list. 1 1 4,5, M
11,12
123,
2 Define a binary tree. List the types of binary trees 1 2 145, 3M
11512
PART-B
ANSWER ALL THE QUESTIONS (2Q x 7M=14M)
X ' : 1,23,
3.ia) Discuss the algorithms for push and pop operations on a 6 1 45, IM
stack.
: 11,12
b Write a program for converting infix expression to postfix 3 1 5’233' AM
) expression and explain with an example. 111 é
(OR)
5 Define data structure. Explain different types of data 12,3,
ii. a) 3 1 194,54 3M
structures
11,12
123, _
b) | Write a program to implement Queue ADT 3 1 | 4,5, 4M
11,12
123, I
4 i. a) - | Explain binary tree ADT. 5 2 |145,| 3M
11,12 2l i
b) Discuss representation of binary tree using arrays and il | S
linked list. J. A6




1,2,3,

ii .a) | What is a threaded binary tree? Explain with an example 4,5, M
— : 11,12
Write in order, preorder, post order traversal of the
following tree.
1,2,3,
b) 4,3 4M
11,12

***VJIT(A)***
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@ Vidya Jyothi Institute of Technology (Autonomous)

(Accredited by NAAC & NBA, Approved By A 1 ¢ 1.E., New Delhi, Permanently Affiliated to JNTU, Hyderabad) R20
(Aziz Nagar, C.B Poy, Hyderabad -500075)
Subject Code:A43503
: B.Tech. Il Year I Semester Regular Examination, February - 2022
Subject: Data Structures Branch: CSE, IT & CSE(DS)
Time: 3 Hours Max. Marks:75
Bloom's Level:
Remember L1
Understand 1.2
ply L3
Analyze L4
Evaluate LS
Create L6
PART - A co | ro l!loomI (]
ANSWER ALL THE QUESTIONS 25 Marks  Ld
1 |What is the value of the postfix expression 23 6 * 2/ + 1 1-12 Ll
> [f the elements “A™, “B", “C” and “D" are placed in a stack and are deleted one at 12
a time, what is the order of removal? l e
3 [What is a full binary tree? Give one example. 2 1-12 Ll
4 |Wnite the Properties of binary trees. 2 1-12 L3
5 |What is a complete binary tree? Give example. 3 1-12 L3
6 |Whatis AVL tree? 3 1-12 L2
7 |List and define the tree Traversals. 4 1-12 L2
8 |Write about Dijkstra Algorithm. 4 1-12 L3
9 |Give the collision resolution techniques. 5 1-12 L6
10 If a hash table of size 11, where is element 7 is placaed. Use the hash function 12 12
h(key)= key mod tablesize > Ie
PART -B
ANSWER ALL THE QUESTIONS 50X 10M =50M
Pictorially illustrate a Circular Queue having size=5 with initial index of front =rear—-1.
a) Cir_enqueue (33), b) Cir_enqueue (24), c) Cir_enqueue (15), d) Cir_dequeue (),
1Li e) Cir_enqueue (42), f) Cir_dequeue (), g) Cir_enqueue (78), h)Cir_dequeue (), 1 1-12 L2
= 1) .Cir_enqueue (87), j) Cir_enqueue (51), k) Cir_enqueue (6), 1) Cir_dequeue ()
at every step highlight the index of front and rear.
: [OR]
}( Convert the given Infix to post fix expression: ((A-(8+B))*4)~(C+D) 1 1-12 L6
Traverse the following binary tree in pre, post, and inorder.
(22
Ai (72 (52 : 1 flel2ulends
(=25 <> <D
(=) G2 Ca3
[OR] -
ii.a) |Explain Binary tree representations with an example. 2 1-12 L6
~ |Construct a binary tree from a given preorder and inorder sequence:
b) |Preorde: ABDGCEHIF 2 1-12 L3
Inorder DGBAHEICF




Bloom's

: v . Co Level Marks
13 Construct a B- tree of order m=3 as maximum height using the sequence of nodes: ) o L6 & o
" 150,11,65,26,62,10,55.22,70,35.80,15,85,40 ?
[OR)
i |Write the properties of Red-Black Trees.Give one example, REC BT
Create a spanning tree, using BFS traversal of given grap},
4.1 4 1112 | L6 | 10M
[OR]
Find the minimum cost of the following Minimum Spanning Tree using Prim’s
algorithm.
i ’ i Vi i

Consider a hash table of size 10. Using quadratic probing, insert the keys 72, 27,
36. 24, 63, 81, and 101 into the table. Use h(k) = (K+K+K) mod m. A

[OR] ., S

Insert the following elements into hash table initially empty of size 10
-fi. |45, 70, 76, 85, 89, 69 and 125 .Use linear probing, quadratic probing, double
ing(R=7) and separate chaining technique for collision resolution.

tﬂvm( A)***




9 Vidya Jyothi Institute of Technology (Auton omous) R1S
(Whuucnnxwo, ALCTE, New Delli, Permanently Affilated w0 JNTU,
(Asiz Nagar, C B Post, Hydersbad -500075)
Subject Code:A23504
B.Tech. Il Year I Semester Examination NOVEMBER -2019
SUBJECT: DATA STRUCTURES BRANCH : CSE&IT
Time: 3 Hours Max. Marks:75
Note: This question paper contains two Pars A and B.
Part A is compulsory which carries 25 Marks. Anewer all question in Part A.
Part B consists of $ questions. Answer all the questions.
Bloom's Level:
Remember L1 Analyze LA
Understand L2  |Evaluate L5
Apply L3  |Create L6
PART - A Bloom's 25 Marks
ANSWER ALL THE QUESTIONS Level
1 [What is Data Structure? Explain its types. Ll M
2 |Distinguish statcks and queues. LA M
3 |Define full binary tree. Ll M
2 |Define path,sibling height of tree with an example L1 M
5 |Explain the necessity of height balancing in trees. L4 M
6 |Explain single rotations in insertion of AVL Tree. LA M
7 |Listany two differences between graphs and trees. L4 M
8§ |Briefly explain DFS Graph Traversal. L5 M
9 |Differentiate Linear Probing and Quadratic Probing. L2 M
10 |Explain Dictionaries with an example L5 3M
PART -B Bloom's SOM
ANSWER ALL THE QUESTIONS Level .
11.i.a)|Convert the infix expressiona/b—c+ d*e—a * c into postfix expression and trace L6 6M
that postfix expression for given data a=6,b=3,c=1,d=2,e=4.
b) |Discuss an algorithm to insert an element in a queue. L6 AM
[OR]
ii.a) |Explain advantages of circular queue over linear queue and explain its operations. L2 6M
b) |Convert the following expression into potfix notaion. R S M
A+B*C+D-E+F
12.i.a) |[Explain the sequential representation of a binary tree. ] SM
b) |Define extended binary tree. Explain tree traversal procedure of extended binary tree. L1 M
[OR]
ii.a) |What operations can be performed on binary trees? Discuss. ; L1 M
b) |Explain in-order traversal of a binary tree. Explain with example. 14 SM
13.i.2)|Construct an AVL tree and update the height and balance factor after every insertion L3 6M
for the following elements 14, 17, 11,7, 53, 4, 13, 12, 8 and remove the elements 53,
11 and 8.
b) |Explain Red-Black trees with appropriate example. L4 aM
[OR] :
iia) |Write a program to illustrate the insertion of a node in the Binary Search Tree L3 SM
b) |Explain B-tree with example. L4 B
14.i.2)| What is graph? Explain the properties of graphs. T4 M
©) [Write Breadth First search_traversal algorithm. Explain with an example. L3 ~ SM
[OR] : _
ii.a) |Write Kruskals Algorithm. 3 SV
b) |Write Dijkstra Algorithm. = =
15.i.2) | What is hashing? Explain Double Hashing and Rehashing, L1 e
b) |Explain Separate Chaining and Open Addressing. m [ 1
|
ii.a) | Write short notes on hashing functions. L =
b) |Explain about extensible hashing. L Va
w*AVIIT(A)***
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Content beyond Syllabus

S. No Name of the Topic

1 Priority Queues and Sorting Techniques

2 Pattern Matching Algorithms

3 Time Complexities of various Algorithms
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VIDYA JYOTHI INSTITTUE Ommnzzo_bmz

DEPARTMENT OF INFORMATION Y HNOLOGY .
Class: |l year | sem Course: DS Batch: 2019-23
MID-1 Threshold 60% MID-2 Threshold 60% | Threshold
24 L el PART-B . PART-B | 60% (a5M)
M1-Q1| M1-Q2 | m1-Q3 | M1-Qa | m1-a5 | m1-qe |Assignm| Theory [m2- Q1| M2-Q2 | M2-Q3| M2-Q4 | M2-Q5 | M2-Q6
entl | (20M) | 2m) | (2m) | @™) | (5m) | (5M) | (am) | ent2 | (20M) | (om) | (2m) | (2Mm) | (am) | (M) | (5M) ety
(5M) co1 co2 co3 col1 | coz | co3 | (5M) co3 co4 cos | co3 | cos | cos (75M)
1 18911A1219 5 15 1 2 1 4 4 3 5 14 1 2 1 2 4 4 34
2 18911A1222 5 4 1 1 1 0 1 0 5 3 1 1 0 0 0 1 16
3 18911A1229 5 7 1 1 1 2 1 1 5 6 1 1 0 1 2 1 4
4 18911A1247 5 17 2 2 1 5 4 3 5 16 2 2 1 2 5 4 16
5 19911A1201 5 20 2 2 2 5 5 4 5 19 2 2 2 4 4 5 41
6 19911A1202 5 18 2 2 2 5 3 4 5 17 2 2 2 4 5 2 29
7 19911A1203 5 17 2 1 2 4 5 3 5 16 7 1 2 3 3 5 38
8 19911A1204 5 18 1 2 2 5 4 4 5 17 1 7 2 3 5 4 41
9 19911A1205 5 19 2 2 1 5 5 4 5 18 2 ) 0 4 5 5 46
10 |19911A1206 5 17 2 3 1 5 5 3 5 16 2 0 1 3 5 5 40
11 |19911A1207 5 17 2 1 2 4 5 3 5 16 2 1 1 3 4 5 28
12 |19911A1208 5 9 1 1 1 3 2 1 5 8 1 1 1 0 3 2 10
13 |19911A1209 5 14 2 2 2 3 3 2 5 13 2 2 2 2 2 3 33
14 |[19911A1210 5 16 2 2 2 3 3 4 5 15 2 2 2 4 3 2 45
15 |19911A1211 5 12 2 1 1 2 3 3 5 11 2 1 1 3 1 3 15
16 |19911A1212 5 13 2 2 1 3 3 2 5 12 2 2 1 1 3 3 11
17 {19911A1213 5 13 1 2 1 3 3 3 5 12 1 2 0 3 3 3 26
18 |19911A1214 5 19 2 2 2 5 4 4 5 18 2 1 2 4 s a 46
19 |19911A1215 5 14 1 1 1 4 4 3 5 13 0 1 1 3 4 4 30
20 |19911A1216 5 17 2 2 2 4 4 3 5 16 2 1 2 3 4 4 37
21 |19911A1217 5 16 1 1 2 4 4 4 5 15 1 1 1 4 4 4 26
22 [19911A1218 5 19 1 2 2 5 5 4 5 18 1 2 2 3 5 5 39
23 [19911A1219 5 18 2 2 2 4 4 4 5 17 2 2 2 a 3 a 32
24 |19911A1220 5 20 2 2 2 5 5 4 5 19 2 2 2 4 5 4 59
25  |19911A1221 5 17 2 2 2 4 4 3 5 16 2 2 2 3 3 4 31
26 |19911A1222 5 18 2 1 1 5 5 4 5 17 3 3 1 3 5 5 45
27 |19911A1223 5 19 2 2 2 a 5 4 5 18 2 2 1 4 4 5 50
28 [19911A1224 5 10 2 2 2 2 1 1 5 9 2 1 2 1 2 1 35
29 |19911A1225 5 20 2 2 2 5 5 a 5 19 1 2 2 4 5 5 53
30 |19911A1227 5 16 2 2 2 3 4 3 5 15 2 1 2 3 3 4 26
31 |19911A1228 5 16 2 2 1 3 4 a 5 15 2 2 i 3 3 4 32

R ————wE




32 |19911A1229 5 11 1 2 2 > 3 i s o g . = . - z
33 [19911A1230 5 13 1 1 H‘ 3 3 4 5 12 1 1 3 r 3 5 WM
34 [19911A1231 5 14 2 1 2 4 a 1 P s 5 1 > ; - = o
35 19911A1232 5 17 2 2 2 a 2 3 5 16 > 5 5 - y z 5
36 |[19911A1233 5 9 2 2 1 1 1 2 S 2 > 1 ; > z . =
37 19911A1234 5 16 2 2 1 4 4 3 5 15 1 5 1 3 4 4 33
38 |19911A1235 5 20 2 2 2 5 5 4 5 19 2 1 2 4 5 5 36
39 |19911A1236 5 15 2 2 2 4 3 2 5 14 2 2 2 1 4 3 26
40 |[19911A1237 5 18 2 2 2 3 5 4 5 17 2 2 2 4 2 5 39
41 |19911A1238 5 18 2 2 2 5 4 3 5 17 2 2 2 3 5 3 48
42 |19911A1239 5 15 1 2 1 4 4 3 5 14 1 2 1 3 3 4 33
43  |19911A1240 5 16 2 1 1 4 4 4 5 15 2 1) 1 3 4 4 56
44 |19911A1241 5 20 2 2 2 5 5 4 5 19 2 2 1 4 5 5 47
a5 |19911A1242 5 17 2 2 2 4 4 3 5 16 2 i 2 3 4 4 30
46 |19911A1243 5 16 2 2 1 4 5 2 5 15 1 2 1 2 4 5 38
47 |19911A1244 5 19 1 2 2 5 5 4 5 18 1: 1 2 4 5 5 37
a8 |19911A1245 5 19 2 2 2 5 4 4 5 18 2 2 1 4 5 : 47
49 |19911A1246 5 18 2 1 2 4 5 4 5 17 2 1 2 3 4 5 40
s0 [19911A1247 5 14 2 2 2 2 2 4 5 13 2 2 2 4 1 2 39
s1 |19911A1248 5 14 2 2 2 2 3 3 5 13 2 2 2 3 2 2 27
52 [19911A1249 5 15 2 2 2 3 3 3 5 14 2 2 2 3 2 3 40
s3  [19911A1250 5 19 1 2 2 5 5 4 5 18 1 2 2 3 5 5 35
sa |19911A1251 5 18 2 2 2 4 4 4 5 17 2 2 1 a 4 4 40
ss [19911A1252 5 14 2 1 1 3 4 3 5 13 1 1 1 3 3 4 16
s6 [19911A1253 5 15 2 1 2 3 3 4 5 14 2 1 1 4 3 3 33
57 |19911A1254 | 5 il 2 2 a 3 2 s | 1 | 2 2 2 1 4 w WM
58 |19911A1255 | 5 | 11 | 2 1 2 ’ 2 2e | B | 08 | S : : : “ : =
59 [19911A1256 5 17 2 2 2 4 4 3 5 16 2 2 2 w : : Nm
60 |19911A1257 5 ¢4 2 1 1 1 1 1 5 6 2 1 ” : : - =
61 |19911A1258 | 5 16 2 : . : : : BT : 2 a a a 26
62 |19911A1259 | 5 | 17 | 1 2 2 e : T “ B 26
63 |19911A1260 5 17 2 2 . 2 - . - : : 2 2 2 2 4 26
6a |19911A1261 | 5 15 2 2 2 : g 4 2 14 : 0 0 0 0 6
0 0 0 5 -1 0 0

65 [19911A1262 | 5 | 0 | o | © : 15 | 1 |2 7| RLhN A | S 26
66 |19911A1263 | 5 14 1 : . - - - - 16 2 1 2 2 a 5 48
67 [19911A1264 | 5 17 2 : - : : ; ” 8 2 1 1 1 2 1 26
68 |19911A1265 [ 5 9 2 - - - - : 5 14 [ 1 2 2 3 a 2 26
6s |19911A1266 | 5 | 15 [ 2 4 2 4 2 2




70 |19911A1267 5 17 1 2 2 4 4 4 5 16 1 1 2 4 4 4 26
71 |19911A1268 5 15 2 2 H. 2 5 3 5 14 2 1 1 3 2 5 26
72 |195911A1265 ] 13 2 2 2 3 2 2 5 12 2 2 1 2 3 2 20
73 |19911A1270 S 20 2 2 2 5 5 4 5 19 2 2 2 3 5 5 37
74 |19911A1271 5 17 1 2 2 5 4 3 5 16 1 2 2 3 4 4 36
75 |19911A1272 5 16 2 2 2 4 3 3 5 15 2 2 2 3 4 2 44
76 |19911A1273 5 17 2 2 2 4 4 3 5 16 2 2 2 3 3 4 39
77 |19911A1274 5 11 2 2 1 2 2 2 5 10 2 2 1 1 2 2 26
78 19911A1275 5 12 2 1 2 2 2 3 5 11 2 1 1 3 2 2 12
79 |[19911A1276 5 17 2 2 2 3 5 3 5 16 2 1 2 3 3 5 45
80 19911A1277 5 15 2 2 2 3 2 4 5 14 1 2 2 4 3 2 41
81 19911A1278 S 18 2 2 2 5 3 4 5 17 2 1 2 4 5 3 44
82 |19911A1279 5 12 1 2 2 3 2 2 5 ikl 1 2 1 2 3 2 14
83 |[19911A1280 5 19 1 2 2 5 5 4 5 18 1 2 2 3 5 5 44
84 |19911A1281 5 18 2 2 1 5 4 4 5 17 2 2 1 4 4 4 28
g5 |19911A1282 5 i1 1 1 1 3 3 2 5 10 1 1 1 2 3 2 14
86 |19911A1283 5 18 2 1 2 5 4 4 5 17 2 1 2 4 4 4 35
87 |19911A1284 5 16 1 1 2 4 4 4 5 15 1 1 2 3 4 [} 32
88 [19911A1285 5 14 1 1 2 2 4 4 5 13 1 1 1 4 2 4 18
ge |[19911A1286 5 17 2 2 2 3 4 4 5 16 2 1 2 4 3 4 37
90 |19911A1287 5 18 2 2 2 4 5 3 5 17 1 2 2 3 4 5 33
g1 |19911A1288 5 15 2 2 2 2 3 4 5 14 2 1 2 4 2 3 26
92 19911A1289 5 20 2 2 2 5 5 4 5 19 2 2 1 4 5 5 46
g3 |[19911A1290 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 A
94 |[19911A1291 5 18 2 2 2 4 5 3 5 17 2 2 2 2 4 5 26
gs [19911A1292 5 12 7] 2 2 4 1 1 5 11 2 2 2 1 3 1 26
96 |19911A1293 5 17 1 2 2 5 4 3 5 16 1 2 2 2 5 4 26
97 |19911A1294 5 19 2 1 2 5 5 4 5 18 2 1 1 4 5 5 46
98 |[19911A1295 5 20 2 2 2 5 5 4 5 19 2 1 2 4 5 5 44
99 |19911A1296 5 18 2 2 2 5 5 2 5 17 1 2 2 2 S 5 41
100 [19911A1297 5 13 2 2 2 2 2 3 5 12 2 1 2 3 2 2 32
101 [|19911A1298 5 10 2 1 1 3 2 1 5 9 2 1 1 1 2 2 33
102 (19911A1299 5 15 2 2 2 4 3 2 5 14 2 2 2 2 3 3 40
103 |19911A12A0 5 18 2 2 2 3 5 4 B 17 2 2 2 3 3 5 35
104 |19911A12A1 5 12 1 2 2 2 2 3 5 11 1 2 1 3 2 2 6
105 [19911A12A2 5 17 2 2 2 4 4 3 5 16 2 1 2 3 4 4 27
106 |19911A12A3 | 5 18 2 2 2 4 4 a 5 177 | 2 2 4 4 4 39
107 [19911A12A4 5 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 A




108 |[19911A12AS 5 15 2 1 2 4 3 3 5 14 1 2 3 a 3 26
109 |19911A12A6 5 20 2 2 N. 5 5 4 5 19 2 2 4 5 5 47
110 |19911A12A7 5 T4 1 1 2 i) 1 1 5 6 1 1 1 1 1 1 2

111 [19911A12A8 5 20 2 2 2 5 5 4 5 19 2 2 2 3 5 5 39
112 |19911A12A9 5 13 2 2 1 4 3 1 5 12 2 2 1 1 3 3 26
113 |19911A12B0 5 16 2 1 1 4 5 3 5 15 2 1 1 3 4 - 37
114 |19911A12B1 5 19 1 2 2 5 5 4 5 18 1 2 2 4 4 5 37
115 |19911A12B2 S 16 2 2 2 5 3 2 5 15 2 2 2 1 5 3 41
116 |[19911A12B3 5 16 2 2 2 5 3 2 5 15 2 2 1 2 5 3 38
117 |19911A12B4 5 15 2 2 2 2 3 4 5 14 2 1 2 4 2 3 26
118 |19911A12B5 5 16 2 2 2 5 3 2 5 15 1 2 2 2 5 3 43
119 |19911A12B6 5 18 2 1 1 5 5 4 5 17 2 1 1 3 5 5 31
120 |19911A12B7 5 16 2 2 2 5 3 2 5 15 2 2 2 2 4 3 30
121 |19911A12B8 5 1/ 2 1 2 5 4 3 5 16 2 1 2 3 5 3 38
122 |19911A12BS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 A

123 |19911A12C1 5 20 2 2 2 5 5 4 5 19 2 2 2 4 4 5 38
124 |19911A12C2 5 19 2 1 2 5 5 4 5 18 2 1 2 3 5 5 47

125 |19911A12C3 5 19 2 2 1 5 5 4 5 18 2 1 1 4 5 5 27

126 |19911A12C4 5 13 2 2 2 2 3 2 5 12 1 2 2 2 2 3 32

127 |19911A12C5 5 18 2 1 2 5 4 4 5 17 2 1 1 4 5 a 17
128 |19911A12C6 5 20 2 2 2 5 5 4 5 19 2 2 2 3 5 5 S0
129 |(19911A12C7 5 20 2 2 2 5 5 4 5 19 2 2 2 4 4 5 50
130 |19911A12C8 5 19 2 2 2 4 5 4 5 18 2 2 2 4 4 4 54
131 (19911A12C9 5 16 7) 2 2 4 3 3 5 15 2 2 2 3 3 3 26
132 |19911A12DO0 5 20 2 2 2 5 5 4 5 19 2 2 2 3 5 5 50
133 |[19911A12D1 5 19 1 2 2 5 5 4 5 18 il 2 1 4 5 5 52
134 |[19911A12D2 5 18 2 2 2 3 5 4 5 17 2 1 2 4 3 5 44
135 [19911A12D3 5 17 2 2 2 4 3 4 5 16 1 2 2 4 4 3 16
136 |19911A12D4 5 18 1 1 2 5 5 4 5 17 1 1 1 4 5 5 39
137 |19911A12D5 5 17 2 2 2 4 4 3 5 16 2 2 2 2 4 4 31
138 |19911A12D6 5 17 2 1 2 5 4 3 5 16 2 1 2 3 4 4 26
139 |19911A12D7 5 20 2 2 2 5 5 4 5 19 2 2 2 4 5 4 31
140 |19911A12D8 5 18 2 2 2 5 4 3 5 17 2 2 2 3 4 4 32
141 |19911A12D9 5 17 2 2 2 4 4 3 5 16 2 2 2 2 4 4 28
142 |19911A12EO0 5 19 2 2 2 5 4 4 5 18 2 2 1 4 5 4 36
143 |19911A12E1 5 16 2 1 1 4 5 3 5 15 1 1 1 3 4 5 28
144 |19911A12E2 5 19 1 2 2 5 5 4 5 18 1 1 2 4 5 5 26
145 |19911A12E3 5 20 2 2 2 5 5 4 5 15 2 2 1 4 5 5 30




19911A12E4

147 |19911A12E5
148 [19911A12E6
149 (19911A12E7
150 |19911A12E8
151 |19911A12E9
152 |[19911A12F0
153 |[19911A12F1
154 |19911A12F2
155 |19911A12F3
156 |[19911A12F4
157 |19911A12F5
158 |19911A12F6
159 |19911A12F7
160 |[19911A12F8
161 |19911A12FS
162 |19911A12GO
163 |19911A12G1
164 |19911A12G2
165 |19911A12G3
166 [19911A12G4
167 |19911A12G5
168 |19911A12G6
169 |19911A12G7
170 |19911A12G8
171 [19911A12G9
172 [19911A12H0
173 |19911A12H1
174 |19911A12H2
175 [19911A12H3
176 [19911A12H4
177 |19911A12H5
178 [19911A12H6
179 |20915A1201
180 |20915A1202
181 |20915A1203
182 |20915A1204
183 (20915A1205




184 [20915A1206 | 5 18 2 2 5 4 3 5 17 2 . 5| : 2 5 4 36
185 [20915A1207 5 14 2 2 1 3 3 3 5 13 2 2 1 3 2 3 28
186 |20915A1208 5 17 2 2 2 5 4 2 5 16 2 2 2 2 5 3 29
187 (20915A1209 S 17 2 2 2 4 5 2 5 16 2 2 2 2 3 5 26
188 (20915A1210 5 16 1 1 1 5 5 3 5 15 1 1 1 2 5 5 44
189 [20915A1211 5 16 2 1 2 5 3 3 5 15 2 1 1 3 5 3 43
190 |20915A1212 S 18 2 2 1 5 5 3 5 17 2 1 i3 3 5 5 27
191 |20915A1213 5 13 1 1 1 a4 4 2 5 12 1 1 1 1 4 4 11
192 |20915A1214 5 19 2 il 2 5 5 4 5 18 2 1 2 4 4 5 26

Average marks 49 16.0 1.8 1.7 1.7 39 3.8 3.1 4.9 15.0 1.7 15 1.6 29 37

No of students attemped | 192 192 192 192 192 192 192 192 192 192 192 192 192 192 192

%of students scored 60% | 98.96 | 97.40 | 0.00 0.00 0.00 | 86.46 | 86.46 | 77.08 | 98.96 | 97.40 | 0.00 0.00 0.00 | 7031 | 8229

CO ATTAINMENT LEVEL | 3.0 3.0 0.0 0.0 0.0 3.0 3.0 2.0 3.0 3.0 0.0 0.0 0.0 20 | 30
ASSESSMENT OF COs FOR THE COURSE
co i s
COs Method value | Attain| Assignments LCAREinment CO Aualnmment IEnd Overall CO Attainment
ment (Internal - Theory) Exam)
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1. Are you able to analyze the representation of various data structures and implement the
mechanisms of Stacks and Queues with their applications.46 responses
Slight 1

Moderate 2
Substantial 43

2. Are you able to implement the operations like searching, insertion, deletions and
traversing mechanisms on Binary Trees? 46 responses
Slight 1

Moderate 3
Substantial 42

3. Are you able to implement various advance concepts of trees with real time applications?
46 responses
Slight 2

Moderate 4
Substantial 40

4. Are you able to implement various algorithms on graph data structures, including finding

the minimum spanning tree, shortest path with real time applications, etc? 46 responses
Slight 1

Moderate 3
Substantial 42

5. Are you able to outline the concepts of hashing, collision and its resolution methods
using hash function? 46 responses
Slight 2

Moderate 1
Substantial 43




