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CPSs151 ADVANCED DATA STRUCTURES AND ALGORITHMS LTPC

OBJECTIVES:
* Tounderstand the usage of algorithms in computing,
* To learn and use hierarchical data structures and its operations,

* To learn the usage of graphs andits applications..
To select and design data structures and algorithms that is appropriate for problems.

[ ]
* To study about NP Completeness of problems.

UNITI ROLE OF ALGORITHMS INCOMPUTING 12

Algorithmsr—AIgorithmsasaTechnology-InsertionSort~Ana1yzing A]goriﬂlms—])esigning
Algorithms- Growth of Functions: Asymptotic Notation ~ Standard Notations and Common
Functions- Recurrences: The Substitution Method — The Recursion-Tree Method.

UNIT I HIERARCHICAL DATA STRUCTURES 12

Binary Search Trees: Basics — Querying a Binary search tree — Insertion and Deletion- Red-Black
trees: Properties of Red-Black Trees — Rotations ~ Insertion — Deletion -B-Trees: Definition of
Btrees— BasicoperationsonB-Trees— Deleting akeyfromaB-Tree- F. ibonacciHeaps: structure —
Metrgeable-heapoperations- Decreasingakeyanddeletinganode-Boundingthemaximumdegree.

UNITIH  GRAPHS 12

Elementary Graph Algorithms: Representations of Graphs — Breadth-First Search — Depth-First
Search-TopologicalSort ~Shnng1yConnectedComponents— MnimumSpanningTrees:Growing a
Minimum Spanning Tree — Kruskal and Prim- Single-Source Shortest Paths: The Bellman-Ford
algorithm — Single-Source Shortest paths in Directed Acyclic Graphs — Dijkstra*s Algorithm; All-
Pairs Shortest Paths: Shortest Paths and Matrix Multiplication — The FloydWarshall Al gorithm;

UNITIV  ALGORITHM DESIGN TECHNIQUES 12

Dynamic Programming: Matrix-Chain Multiplication — Elements of Dynamic Programming —
Longest Common Subsequence- Greedy Algorithms: An Activity-Selection Problem — Elements of
the Greedy Strategy- Huffiman Codes.

UNITV NP COMPLETE AND NP HARD 12

NP—Completeness:PolynomialTime—Polynomial—TimeVeriﬂcatio&—NP—CompIetenessand
Reducability - NP-Completeness Proofs — NP-Complete Problems.

Total:60 PERIODS

OUTCOMES:
At the end of the course, the students should be able to:

* Design data structures and a] gorithms to solve computing problems.

¢ Design algorithms using graph structure and various string matching algorithms to solve real-
life problems,

¢ Apply suitable design strategy for problem solving.

Dr.G. Balakrishnap, M.E, fab,
Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012,



TEXTBOOKS:

1. Alfred -Aho,JohnE. Hopcroft JeffreyD, Ullman,—DataStructuresand
Algorithmsl, Pearson Education, Reprint 2006.

2. Robert SedgewickandKevinWayne,—ALGORI’IHMSI,FourthEdition,Pearson Education.
3. S.Sridhar,lDesignandAnalysisoﬁ&lgoﬁthmsl,FimtEdition,OxfordUniversityPress. 2014,

4, Thomas.H.Cormen,CharlesE.Leiserson,RonaldL.Rivest,Cliﬁ'ordStein,——Introduction to Algorithmsl,
Third Edition, Prentice-Hall, 2011.
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Algorithmsl, Third Edition, Prentice-Hall, 2011.
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Lecture Schedule

Degree/Program:M.E/CSE CourseCode: CP5151

CourseName: ADVANCED DATA STRUCTURES AND ALGORITHMS

Duration: 2018-2019 Semester:l  Section: A Faculty:Ms. J. JeniferAP/CSE

AIM:
To expose the student’s principles of logical data structures and its algorithms

OBJECTIVES:
To impart knowledge on
To understand the usage of algorithms in computing.
To leam and use hierarchical data structures and its operations

* To learn the usage of graphs and its applications.
¢ To select and design data structures and algorithms that is appropriate for problems.

PREREQUISITES: Graphical Structure theory, Problem Solving algorithms.

AIM:
To expose the student’s principles of logical data structures and its algorithms
COURSE OUTCOMES:
Afler the course, the student should be able to:
i:éb"—ll R  Course Outcomes ; POs [ PSOs
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|| problems. i
| C102.4_7'Zﬁbﬂmﬁmb{e&s—ig&t?ate_gﬁoz_p&bﬁis&vﬁg_ T 1334567800001 ] 2
3*""'6102.5 J Developcorxipletenessofa]goﬁ’Mtechniques&s&ateglies. ) | 12,3,4,5,6,7,§9,10.11.12 (712
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20 278.18 heapoperanons TI/BB
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i é?_LZB 8.18 | Boundmgthemammumdegree a P
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L' 25 3918 I‘opologtcalSoﬂ - _ ~ RUBB
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[ ° ' Algorithm
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UNIT | IV-ALGORITHM DESIGN TECHNIQUES Target Periods:12 )
33T | 2690877 DynamlcPrSg?a?ﬁmmg - - TIBB
34 289, 18 ! _ Ti/BB
35 289.18 | ChainMultiphoation " B ~  R2BB
36 21018 fElementsoﬂ)ynanucProgrammmg ) o - '  TUBB
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38 | 4.10.18 | GreedyAlgorithms 2 \ R3BB |
39 81018 | | AnActivityandSelectionProblem - 17 | R2BB
40 | 10 1018 | SelectionProblem --/ ' 1 T1/BB
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|42 [12.10.18 | HuffmanCodes B [ |

| UNIT V - NP COMPLETE AND NP HARD :“"_w'_ Tgrggt Periods:12
. 43 | 12.10.18 | NP-Completeness e, TUBB
.44 1 15.10.18 | PolynomialTime e T2BB ]
45 151018 ' Polynomial e e __WL‘_EHBE, .
46 16.10.18 | TimeVerification | mmB
47  16.10.18 - NP-CompletenessandReducability R3/BB
48 | 17.1018 | NP-CompletencssProofy | Tuss
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49170008 | - Completencssidenteation | RuBB
| S0 1glogg | MPCmlmedeanes T | _rumB
[ 51 181018 NP-CompletenessProblems e N
’ __ ContentBeyond the Syllabus e
Material

.54 20tv, [§ REHASHING

TEXTBOOKS:

1. AlfredV.Aho,JohnE.I-Iopcroﬁ,IefﬁeyD-Ullmm,—~DataStmcmresand
Algorithmsl, Pearson Education, Reprint 2006.

2. RobertSedgewickandKevinWayne,——ALGORITHMSI,FourﬂlEdition,Pearson
Education.

3. S.Sridhar,lDesignandAnaIysisofAlgoﬁthms!,FirstEdiﬁon,OxfordUniversityPressQO]4

4, 'I'homasH.Cormen,CharlesE.Leiserson,RonaldL.Rivest,Cliﬁ‘ordStein,—-—]ntroduction o
Algorithmsl, Third Edition, Prentice-Hall, 2011,
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Education.
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Algorithmsl, Third Edition, Prentice-Hall, 2011

the Faculty in-charge HoD /CSE

Signatuéo\;

Dr.G. Balakrishnan, M.E, Ph.D,
Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.



INDRA GANESAN COLLEGE OF ENGINEERING

I1G Valley, Manikandam, Tiruchirappalli, Tamil Nadu ~ 620012, India
(Approved by AICTE, New Delhi, Affiliated toAnnaUniversity,Chennai-25)

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

CBS-FROOF

ACADEMICYEAR: 2018-2019(0ODD) SEM:01 REGULATION:2017

PROGRAM: ME. CSE

Name of the Faculty: Ms. J. Jenifer
TOPIC: REHASHING SPACE COMPLEXITY




INDRA GANESAN COLLEGE OF ENGINEERING

IG Valiey, Mangikandam, Tiruchirappalli, Tamil Nady - 620 012, India
(Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai-25)

DEPARTMEN T OF COMPUTER SCIENCE AND ENGINEERING

Asswnment Answer Sheet
Name of the Student: @W% Roelle. . &
AU Register Number: <112 |§40< 00 &L
} Asslgnment 01 | Date of Issue: 2' ? e, ,‘30{?? " Marks “ 10
| Consecode 1"~ pry | | CowrseTite Apd T
i ear 1 S g I S mesterlSectlon ? iy J__,’; 4 I Date of Submission: ,l £ I“,__ﬁg gg’
' Q.No | Questions - ‘ L Cco

S - - -
! %MV@JJ/M Sot alyoill )

2 E. Z"‘ ’ai"‘ Use :DAC {Lhw Drcace Beni ok h—gm i
L ff’ s WL%E nSzf\'?:Qtian-,L) o 3 |

Mark Allocation
" Rubrics | Marks Allocated f Marks obtained
~ Content Quality | 6 "T“ 4
Presentation Quality | 5 1{1 ——
Timely submission ' 2 ‘ ;L

|
|
[ Total marks ' 10 f
(¢} mar i
L N .

Y% - D (fds—

atm‘/ of the Faculty Incharge  a HoD/CSE

Dr. G. Balakrishnan, M.E, Ph.D,
Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.



i et it e —

I ' -
I
| i ‘:5 INDRA GANESAN COLLEGE OF EN GINEERING J
. ‘{_ W, 1G Valley, Manikandam, Tirochirappalli, Tamil Nady - 620 012, India
| _"“_"_/ . (Approved by AICTE New Delhi, Affiliated to Anna Umverslty, Chennal-25) _j
IQAC Academic Audit Form B I

"'” ~ ACADEMIC YEAR: 2018-2019 ODD SEMESTER i
Name of Department /4 FCSE  Year/ Sem /Sec ; { e ? 1 ' No. of Students chlstered , g

e ket . - — bt R et vt .‘_..,,,.,J
!

[ Details of Exammatlon r JA T&st a1

|
|
|
|
|
|
|
|

!
|

| -g %.'u 'I. Eﬂém%wﬁ/gvlé §: e 1 B
3 7 | 43° el I .
f /h - !Jtii 4o .S”DDi) - ‘j 5” Ms‘ '“ -{ *—l-'w I!I -
N [mswo'xu& se0so0s | Y }/7 4 {2 T
! § ] i
’?s’uﬁlf%(od ‘[ Ff ' ’ | ‘ |
L? cratiissen| Y Ly alyl g

{,uff-ro Sool | ' {
{CF LS X U2184o Lop 4 ;_,_WZ ‘f )_/M_ﬂ.él'__ﬁj J:“

E
‘ é’H& £ 40 Lool , _,# | o /
;w Cf < L‘L»LX (24 ipol; | 12_/ )/ juzf__jfl—__,ij )ﬁg?{mm: - W_M!

!

SNnQ g 4o Loo 1

£~,£;_J:§L'%54QLK§_0 coo | ) | )4 "J” /w%’f —

81218 4o <ool F720 I D |
jé, CPeq] 81128 %0 cooty. [ >/ f y EQ _.___LJ/OO/’E N f!
[ ,

~P5 W\}“{ i

_....M.-.*._.._‘.__..q__..«

gi Internal Member Name and Signature: | [\ \ |D~t L _\,_,Q et
i

Eérall Remarks = W e J‘M ~~~~~~~ o I —
;r--- T == T B ——
[ - Hoycsge IQAC Co-ordinator | o “_-..;ﬁal ) J

Dr. G. Balakrishnan, M.E,, Ph.D.,
Principal _
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.



[ Register Number: [ [ [ [ [T T[] ]]]

INDRA GANESAN COLLEGE OF ENGINEERING

i
IGValley,Mamkandam,Tlruchnrappalh,TamﬂNadu—ﬁZOﬂlZ,Indla ;
__(Approved by AICTE, New Delhi and affiliated to  Anna University, Chexmal) gl

o ternal Assessment Exam-1 ' Date/Session | [ Marks | "3
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{ Regulation (2017 'Duration J’ 90 minutes | AcademicYear 120182015
Year i 201801 | Semester ey Department ) M.E._C§E |
&COURSE?)UTC(‘)MES : e ae, sy N
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Internal Assessment Exam-I

Chennai)
Date/Session | | Marks 50

Course code

CP5151

|
Course Title Advanced Data Structures and algorithms

Regulation

2017

Duration 90 minutes AcademicYear 2018-2019

Year

2018/1

|| Department M.E.CSE

| e

Semester

COURSE OUTCOMES

CO1:

Design data structures and algorithms to solve computing problems

CO2:

Design algorithms using graph structure

CO3:
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What is called as a Data Structure?
A data structure is a way of organizing and storing data to perform operations efficiently. A data
structure is a specialized format or arrangement of data that allows efficient storage, otganization,
and retrieval of information in a computer system.

PART A
(Answer all the Questions 10x2=20Marks)

Focus

Usage

Differentiate between data type and data s structures.

Aspect

Definition

Examples

Level of Abstraction
Relationship

Data Structure

Data Type
Describes the type of data values Organizes and stores data efficiently
Specifies the nature of individual Focuses on the arrangement and man
int, float, char, boolean, etc. «Array, Linked List, Stack, Queue, etc.
Used for organizing and manipulating
High-level

Utilizes data types to define compone

Used for declaring variables
Low-level

Building blocks for data structures

What is a postfix expression?
A postfix expression, also
which operators follow their operands. In other words, instead of using traditional infix notation
where operators are placed between operands (e.g., 2 + 3), postfix netation places operators after
operands (e.g., 2 3 +)- This climinates the need for parentheses and clarifies the order of
operations. Postfix expressions
lalgorithms and calculators.
What is 2 queue Data Structure?

A queue is a data structure that follows the First In, First Out (FIFO) principle. In a queue,
olements are added at the rear (enqueue) and removed from the front (dequeue). This ensures that
the element that has been in the queue
operates like a real-

world queue or line,
Queues are commonly used in various computer science applications, such as task scheduling,
breadth-first search algorithms,

known as Reverse Polish Notation (RPN), is a mathematical notation in

are often used in computer science, especially in stack-based

st is the first one to be processed or removed. It
the first to be served.

the longe
where the first person to join is

and managing resources in a sequential marnmer.

Write an algorithm to count the nodes in
Certainly! Here's a simple algorithm in pseu
queue:

Function CountNodes(circularQueue):
if circularQueue is empty:

a circular queue.
docode to count the nodes in a circular

-

.,
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current = circularQueue.front.next // Start from the next node of the front
while current is not equal to circularQueue.front:

count = count + 1

current = current.next
return count.

T'his algorithm assumes that the circular queue has a structure where each node has a 'next' pointer
that points to the next node in the circular sequence, and the last node's 'next' pointer points back
to the front of the queue. The 'front' points to the first node in the queue. The algorithm traverses
the circular queue, counting nodes until it reaches the front again. If the queue is empty, it returns
0.

6  |Define the terms: Infix, postfix and prefix. 2 2
In the context of expressions:
1. Infix: Infix notation is the standard way of writing mathematical expressions where
operators are placed between operands. For example, in the infix expression "a + b", the
operator '+' is placed between the operands 'a’ and 'b'.
2. Postfix (or Reverse Polish Notation - RPN): Postfix notation is a way of writing
mathematical expressions in which the operators come after their operands. For example,
in postfix notation, "a + b" is written as "a b +". Evaluation of postfix expressions is often
done using a stack data structure.
3. Prefix (or Polish Notation): Prefix notation is a way of writing mathematical
expressions in which the operators precede their operands. For example, in prefix
notation, "a + b" is written as "+ a b". Like postfix notation, the evaluation of prefix
expressions is commonly done using a stack.
7  |Define Linked list and give its applications. 2 2
A linked list is a linear data structure where elements are stored in nodes, and each node points to
the next node in the sequence, forming a chain-like structure.
Applications of Linked Lists:
1. Dynamic Memory Allocation: Linked lists allow dynamic memory allocation, making
them useful for managing memory efficiently.
2. Implementation of Data Structures: Linked lists are used to implement various data
structures like stacks, queues, and symbol tables.
3. Undo Functionality: Linked lists can be employed to implement undo functionality in
applications where a history of operations needs to be maintained.
4. File Systems: Linked lists are used in file systems to keep track of the blocks of a file
scattered across the storagc
5. Representing Sparse Data: Linked lists are suitable for representing sparse data
structures where most elements are empty, saving memory
6. Polynomial Manipulation: Linked lists are used o represent and manipulate
polynomials efficiently.
7. Graph Algorithms: Linked lists.cambe. ut111zed to represent adjacency lists in graph-
related algorithms.
8 |Define Full binary tree(or) Complete binary tree. 2 2
A full binary tree is a binary tree in which every node has either 0 or 2 children. In other words,
every level of the tree is completely filled, except possibly for the last level, which is filled from
left to right. A complete binary tree is a special case of a binary tree where all levels are filled
except possibly the last, and all nodes are as left as possible.
9 Define expression tree. 2 2
An expression tree is a binary tree representation of an arithmetic expression, where the leaves
are operands and the internal nodes are operators. The tree's structure reflects the hierarchy and
order of operations in the original expression, making it a useful data structure for evaluating and
manipulating mathematical expressions.
10 | Traverse the given usmgr‘inorder, Preorder and Postorder traversals. 3 2

1. Inorder Traversal:

Here are brief descriptions three tree gaversal methods:

e Traverse the left subtree in 1
e Visit the root node. s
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new_node = Node(value)

if head is None:
head = tail = new node
else:

new_node.prev = tail
tail.next = new_node
tail = new_node

Deletion from the End
lef delete_at_end():
global head, tail
if head is None:

print("Underflow: List is empty.")
elif head == tail;

head = tail = None
else:

tail = tail.prev

tail.next = None

# Display Doubly Linked List
def display():
current = head
while current:
print(current.data, end=" <-> ")
current = current.next
print("NULL")

# Example Usage
create_doubly linked list()

insert at end(1)
insert at end(2)
insert_at_end(3)

print("Doubly Linked List after insertion:™)
display()

delete_at end()

print("Doubly Linked List after deletion:")
display().

This example demonstrates the creation of a doubly linked list, insertion at the end, and
deletion from the end. The display function shows the state of the doubly linked list after
each operation.

OR

12b

Construct a dequeue data structure in which the following operations to be
implemented.
A deque (double-ended queue) is a data structure that allows elements to be added or

fremoved from both ends. Here's an example implementation in Python using a doubly

linked list:
class Node:
def _init_ (self, data): . N
self.data = data \’m“ o (/ ~> "
self.next = None ., v
self.prev = None o
\'“.
class Deque: .
def _init_ (sell): Dr. G. Balakrishnan, M.E, Ph.D,
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new_node.next = head
head = new_node

% Insert elements at the end
temp = head

while temp.next is not None:
temp = temp.next

new_node = Node(5)
temp.next = new_node

# Delete from the beginning
head = head.next

ff Traversal

temp = head

while temp is not None:
print(temp.data, end="")
temp = temp.next.

This example demonstrates the basic operations of inserting at the beginning and end,
deleting from the beginning, and traversing a singly linked list.

[Explain creation, insertion and deletion of doubly linked list with example.

Let's go through the creation, insertion, and deletion of nodes in a doubly linked list
lalong with an example.

1. Creation of Doubly Linked List:

¢ Initialize pointers head and tail to NULL.

e For each element to be inserted, create a new node.

e Ifthe list is empty, set both head and tail to the new node.

e Otherwise, update pointers to maintain the doubly linked structure.
2. Insertion in Doubly Linked List: i
Insertion can occur at the beginning, end, or at a specific position.
For simplicity, let's consider inserting at the end.
Create a new node.
If the list is empty, set both head and tail to the new node.
Otherwise, update pointers accordingly.
3. Deletion in Doubly Linked List:
¢ Deletion can occur at the beginning, end, or at a specific position.
¢ For simplicity, let's consider deleting at the end.
o Ifthe list is empty, indicate underflow.
e Otherwise, update pointers accordingly.

Here's an example in Python:

iclass Node:

def init (self, data):
self.data = data
self.next = None
self.prev = None

L‘l Creation of Doubly Linked List
def create_doubly linked list(): i
global head, tail = o
head = tail = None ;

i Insertion at the End
def insert_at end(value):
global head, tail

9

S8
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11b

Fxplain the algorithm for implementing Singly Linked Iist.

Certainly! Implementing a singly linked list involves creating nodes and linking them in a
forward direction. Here's a basic algorithm for the operations on a singly linked list:
Algorithm for Singly Linked List Operations: !

1. **Define Node structure:**
- Each node contains a data element and a reference (or pointer) to the next node.

2. **Initialization: **
- Set the head pointer to null initially, indicating an empty list.

3. **Insertion at the beginning (InsertFront): **

- Create a new node with the given data. -

- Set the next pointer of the new node to the current head.
- Update the head pointer to the new node.

4. **Insertion at the end (InsertEnd): **

- Create a new node with the given data.

- Traverse the list until the last node.

- Set the next pointer of the last node to the new node.

5. **Deletion from the beginning (DeleteFront): **
- If the list is empty, indicate underflow.
- Otherwise, update the head pointer to the next node.

6. **Traversal:**
- Start from the head.
- While the current node is not null, process the data and move to the next node.

7. **Search (optional):**

- Start from the head.

- While the current node is not null, check if the data matches the target.
- Return true if found, false otherwise.

8. **Deletion by value (optional):**

- Start from the head.

- Keep track of the current and previous nodes.

- If the target value is found, update the next pointer of the previous node to skip the current

node.

Note: Always handle edge cases such as an empty list, and manage pointers carefully to avoid
memory leaks.

Example:

python
class Node;

def __init_ (self, data):
self.data = data
self.next = None

# Initialize an empty linked List
head = None

# Insert elements at the beginning

new_node = Node(3) .
new_node.next = head L"

head = new_node -

-

.. bk
e,
new_node = Node(2) Dr. G Bﬂlakﬂshnan M.E. Ph.D
'y . L7 ) .. L]
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2. Preorder Traversal:
e  Visit the root node.
e Traverse the left subtree in preorder.
e Traverse the right subtree in preorder.
3. Postorder Traversal:
e Traverse the left subtree in postorder.
e Traverse the right subtree in postorder.
e Visit the root node.
These traversal methods can be applied to any tree, and the order in which nodes are visited
defines the respective traversal. The exact sequence of nodes visited will depend on the specific
structure of the tree.

PARTB
(AnsweralltheQuestions2x10=20Marks)

11a

Write the algorithm for performing operations in a stack. Trace your algorithm
with suitable Example.

Certainly! Let's consider a simple algorithm for performing operations (push and pop) in
a stack and trace it with an example:

Algorithm for Stack Operations:
1. Initialize an empty stack.

2. Push (Insert):
- Check if the stack is full (overflow).
- If not full, insert the element onto the top of the stack.

3. Pop (Delete):
- Check if the stack is empty (underflow).
- If not empty, remove the element from the top of theg stack.
Hne 4
IExample: g reie
- da
Let's perform operations on a stack with a maximum capacity of 5:

1. Initialize an empty stack: "Stack =[] k

2. Push elements onto the stack: 5
- Push 1: "Stack =[11 2
- Push 2: “Stack =[1, 2]
- Push 3: “Stack =[1, 2, 31°
"had o oedet
3. Pop elements from the stack: -
- Pop: “Stack = {1, 2T
- Pop: “Stack =[17

4. Push more elements:
- Push 4: *Stack =[1, 4T
- Push 5: "Stack =[1, 4, 5T

5. Pop again:
- Pop: “Stack =[1, 4]’

This algorithm ensures that the stack is not accessed or modified in case of underflow or
overflow, respectively. It follows the Last-In-First-Out (LIFO) principle, where the last element
pushed is the first one to be popped. ™, . 5

T

N % .
L]

OR (.2~
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jsubtree. The algorithm modifies the tree and returns the root of the modified BST.

OR

13b

Construct a minimum spanning tree using Kruskal’s algorithm with your own
example.

Kruskal's Algorithm for Minimum Spanning Tree (MST):

Kruskal's algorithm is a greedy algorithm that finds a minimum spanning tree for
A connected, undirected graph. It works by sorting the edges in ascending order
of their weights and adding edges to the MST while avoiding the formation of
cycles.

Let's consider a simple graph and apply Kruskal's algorithm step by step:

g

ph:
-2-B
I
3

|
-4-D

O = e

Steps:

Sort Edges by Weight:
e (AB):2
« (C,D)4
« (AO:1
e (B,D)3
Initialize Empty MST:
e MST={
Add Edges to MST:
e Add(A Q)1
o MST = {(A C)}
e Add (A B):2
» MST = {(A Q), (A B)}
» Add (B, D)3
e« MST ={(A, Q), (A B), (B, D)}

The final Minimum Spanning Tree (MST) contains the edges {(A, C), (A, B), (B, D)}
with a total weight of 6.

Note: Kruskal's algorithm can handle graphs with weighted edges, and in case of

ties in edge weights, the choice of which edgeto add firs is arbitrary. The key is
to avoid creating cycles in the process. M

M

P
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self.front = None
self.rear = None

defis empty(self):
return self.front is None

def add_front(self, data):

new_node = Node(data)

if selfiis_empty():
self.front = self.rear = new node

else:
new_node.next = self.front
self.front.prev = new_node
self.front = new node

defadd_rear(self, data):

new_node = Node(data)

if' self.is_empty():
self.front = self.rear = new_node

else:
fiew_node.prev = self rear
self.rear.next = new_node
self.rear = new_node

defremove_front(self):
if self.is_empty():
return None
data = self . front.data
if self.front == self.rear:
self.front = self.rear = None
else:
self front = self front.next
self.front.prev = None
return data

def remove_rear(self):

if self.is_empty():
returmn None

data = self.rear.data

if self.front == self,rear:
self.front = self.rear = None

else:
self.rear = self.rear.prev
self.rear.next = None

return data

def display(self):
current = self.front
while current:
print(current.data, end="")
current = current.next

print()

# Example Usage:
deque = Deque()

deque.add_front(1)
|deque.add_front(2)
deque.add_rear(3) -~
deque.add_rear(4) R

deque.display() # Output: 2134

Principal
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print("Removed front:", deque.remove_front()) # Output: 2
print("Removed rear:", deque.remove_rear()) # Output: 4

deque.display() # Output: 13

In this example. add front and remove front operations manipulate the front of the
degue, while add rear and remove rear operations manipulate the rear. The doubly
linked fist structure allows easy addition and removal of elements from both ends of the
deque.

PARTC
(AnsweralltheQuestions1x10=10Marks)

13a

IWhat is Binary search tree? Write an algorithm to add a node into a binary search

tree.

IA Binary Search Tree (BST) is a binary tree data structure in which each node has at most
two children, referred to as the left child and the right child. For every node, all elements
in its left subtree are less than the node, and all elements in its right subtree are greater

than the node.

iAlgorithm to Add a Node to a Binary Search Tree:

Algorithm: InsertNode
Input: Root of the BST, Value to be inserted

1. If the root is null, create a new node with the given value and set it as the root.
2. Otherwise:
a. If the value to be inserted is less than the root's value:
- Recursively call InsertNode on the left subtree.
b. If the value to be inserted is greater than the root's value:
- Recursively call InsertNode on the right subtree.
3. Return the modified root.

Example in Python:

class TreeNode:

def init (self, key):
self.left = None
self.right = None
self.val =key

def insert_node(root, key):
if root is None:
return TreeNode(key)
else:
if key < root.val:
root.left = insert_node(root.left, key)
elif key > root.val:
root.right = insert_node(root.right, key)
return root

# Example usage:
root = None
keys = [50, 30, 20, 40, 70, 60, 80]

for key in keys:
root = insert_node(root, key).
. . P
In this example, the insert ndde algorithm rekUrsiveusrdverses the BST to find the
appropriate position for the new node based ‘orf .omparison of values. If the value is

less than the current node, it go% toéhﬁ I% E tree; if it,is greater, it goes to the right
B . i S‘\"H‘KEI S ML, T .,

Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.



INDRA GANESAN COLLEGE OF ENGINEERING

I1G Valley,Manikandam, Tiruchirappalli, TamilNadu-622012,India
(Approved by AICTE,NewDelhi and affiliated to AnnaUniversity, Chennai)

Internal Assessment Test Answer Book

e

T\I:!me‘ ﬁb,g_,, wﬁ‘{j, % é IYearlSemesterlSectmn } '"/ A

. Batch No L” 919#9500 ﬁ; Date/Sessmn g 9. g)ol g’ i Department [ M. E.CSE
LCourse_fode LC_’,Pg{{i ! CourseTltle"_ | /“Z:AA’M ﬂi M f,%ﬂ% i
| | 1aT1 [A7IaT2 [[TIAT3 | | Modd

L Internal Assessment Test

LName and Signature of the Invigilator with date

|
{
|

Instruction to the Student: Put tick mark to the questlon attended in the column agamst quesuon.

IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.

PartA PartB/PartC ]
v a1, b TotaMarks
QNo. | , Marks | QNO. | = — —
- || Marks Marks |
U — H s . —_ — et —— - ) e
|1 2 n_ j_f@_ﬂ_._ -_JWJLM
P2 - 12 6 | 'Y
et I un S S . N .
7 L B | | -4 &
4 o W] | |
| s ile I s [ ] [T [T
6 | . 16 | i N N
A OQ Totaij“ Dﬁ 09\
™7 . ; T
[ 8.... I WTQ_ |
S 8=
L~ ] L —
I ) 4o S
o e z Name and Signature of
¢ Total | {3’ Grand Total the Examiner with date
~___:_ o - _ Tobefilled by the examiner ‘ ]
| Course Qutcomes 1 2 1 3 ? 4 5 6 | Total
Marks allotted | N B | ]
 Marks Obtamf_:d__"_wmmm“ 3‘ ' | |
IQACAudlt-Remarks Z
Dr. G. Bafakrishnan, ME, Ph.D, | NameandSignaturcof
o Principal ’the IQAC member |
- Imdra-Ganesan-College-of Engineering— —— — s




c{}“ INDRA GANESAN COLLEGE OF ENGINEERING
) IG VALLEY, MANIDANDAM, TIRUCHIRAPPALLI - 620 012
&= DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
ACADEMIC YEAR 2022 - 2023 (ODD SEMESTER)

STUDENTS MARK STATEMENT- CO BASED
INTERNAL ASSESSMENT TEST-1

SUBJECT CODE &TITLE: CP5151& ADVANCED DATASTRUCTURES AND

ALGORITHMS
YEAR/SEM: I1 MONTH & YEAR:
o ? """""""""" ) e COX | | COX 'TOTAL ’
Sl\T_(_)“L fEf"NO STUDENTNEM , (32) j ~£13) (50) fTOTAL (100)— f
% |
L glz&l?’@s&’ol Aw.m 3@ 1S 45 | 9e

2.. gi%ﬂiB‘@Ofoo;lMﬁ%é 9 ‘i IO ]g[ 5 :/-__5.___
3.  Fn2B40 Soel H«wj\/ .QU§ 9 { 29 | 59

| BN%050k Vgl e 127 24 | 7a

MARKS RANGE:
<20 | 20-30 5'_31-40 4150 | 5160 6170 7180 | 81-90 | 91-100
] |
e S R el - { *
. J | i
] L SN
Total No.of Candidates Present Zt
A : . SR S S
. Total No.of Candidates Absent O
j e e AR
; Total No.of Students Pass .{f_rf._
' Total No. of Students Fail O ;
| Percentage of Pass N 100 /Q

Dr. G. Balakrlshnan, M.E, Ph.D,,
Principal o
Indra Ganesan College of Engineering @ j 2! B

IG Valley, Madurai Main Road \ |

() W Manikandam, Trichy-620 012.
,& *’*/ % cZigz_. HoD /CS £
gg, {" 3 LAALAL ‘? Gt on



	bb9f04ee886bd63e0d5341481f40d9663cbac2ee7bb9872bb1f9eb2b034b4de1.pdf
	d543a290ada93b0b9e57a88243c37b82e57be78c1079048ed730a72458c2085a.pdf
	d543a290ada93b0b9e57a88243c37b82e57be78c1079048ed730a72458c2085a.pdf
	d543a290ada93b0b9e57a88243c37b82e57be78c1079048ed730a72458c2085a.pdf
	d543a290ada93b0b9e57a88243c37b82e57be78c1079048ed730a72458c2085a.pdf
	d543a290ada93b0b9e57a88243c37b82e57be78c1079048ed730a72458c2085a.pdf

	bb9f04ee886bd63e0d5341481f40d9663cbac2ee7bb9872bb1f9eb2b034b4de1.pdf
	d543a290ada93b0b9e57a88243c37b82e57be78c1079048ed730a72458c2085a.pdf
	d543a290ada93b0b9e57a88243c37b82e57be78c1079048ed730a72458c2085a.pdf
	d543a290ada93b0b9e57a88243c37b82e57be78c1079048ed730a72458c2085a.pdf
	d543a290ada93b0b9e57a88243c37b82e57be78c1079048ed730a72458c2085a.pdf
	d543a290ada93b0b9e57a88243c37b82e57be78c1079048ed730a72458c2085a.pdf
	d543a290ada93b0b9e57a88243c37b82e57be78c1079048ed730a72458c2085a.pdf

	bb9f04ee886bd63e0d5341481f40d9663cbac2ee7bb9872bb1f9eb2b034b4de1.pdf
	d543a290ada93b0b9e57a88243c37b82e57be78c1079048ed730a72458c2085a.pdf


