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Course Contents

UNIT – 1

Algorithm Design And Data Structures

UNIT -2

Arrays, sorting, searching

UNIT - 3

Stacks and Queues, Linked List

UNIT - 4

Binary tree traversal methods, Graph Representation.



Learning Objectives:

 Explain fundamentals concepts of data structures, space 

complexity and time complexity.

 To understanding about writing algorithms and step by step 

approach in solving problems with the help of fundamentals data 

structures

 To understand linear data structure stacks, queue, list, trees and 

graph.

 Design non-linear data structures trees and graphs.

 To understand concepts about searching and sorting techniques.



Learning Outcomes:

 Ability to analyze algorithms and algorithm correctness.

 Ability to summarize searching and sorting techniques

 Ability to describe stack, queue and linked list operation.

 Ability to have knowledge of tree and graphs concepts.

 Implementation in C++. 



DATA STURCTURES
It is a particular way of organizing the data in computer so that it 

can be used efficiently. 



Algorithms

Informal definition of an algorithm 

used in a computer



Analysis of Algorithms

 To analyze an algorithm means:

developing a formula for predicting how fast an

algorithm is, based on the size of the input (time

complexity), and/or

developing a formula for predicting how much memory

an algorithm requires, based on the size of the input

(space complexity)

 Usually time is our biggest concern

Most algorithms require a fixed amount of space



Searching:
Searching is an operation or a technique that helps finds the place of a 

given element or value in the list. Any search is said to be successful or 

unsuccessful depending upon whether the element that is being searched is 

found or not.

Types of Searching:

1. Linear Search

2. Binary Search



Sorting:
The process in which we arrange the elements in either

ascending or descending order according to some criteria.



What is a Stack?

A stack is a data structure of ordered items such that      

items can be inserted and removed only at one end.

Analogy for LIFO: stack of plates

: stack of books

● Can only add or remove plates at the top!

●You always take off the most recent plate



Applications of Stacks

▪ It can be used to process function calls.

▪ Implementing recursive functions in high level languages.

▪ Converting and evaluating expressions.



Queue:

It is linear data structure which follows First in 

First out order(FIFO).
Queue using Array:                                                     

Queue using Linked List:



Applications of Queues:

 Serving requests on a single shared resource, like a printer, CPU task 

scheduling etc.

 In real life scenario, Call Centre phone systems uses Queues to hold 

people calling them in an order, until a service representative is free.

 Handling of interrupts in real-time systems. The interrupts are handled 

in the same order as they arrive i.e. First come first served.

 Jobs to a network printer is enqueued so that the earlier a job is 

submitted the earlier it will be printed. 

 Breadth first searches use queues. Queues also have applications in 

graph theory. 

 In trees we will make use of a queue to perform a breadth first 

traversal of a tree.



Linked List:

 Linked List is a linear data structure and it is very common

data structure which consists of group of nodes in a

sequence which is divided in two parts. Each node consists

of its own data and the address of the next node and forms

a chain. Linked Lists are used to create trees and graphs.



Tree

Tree is a non-linear data structure which organizes data in

hierarchical structure and this is a recursive definition.



Binary Tree Traversals
Displaying (or) visiting order of nodes in a binary tree is called as Binary 

Tree Traversal.
 There are three types of binary tree traversals.

 In - Order Traversal

 Pre - Order Traversal

 Post - Order Traversal

 In – Order Traversal

 For this tree In- Order is as follows:

 I - D - J - B - F - A - G - K - C - H



Graph
 Graph is a data structure that consists of following two components:

1. A finite set of vertices also called as nodes.

2. A finite set of ordered pair of the form (u, v) called as edge.

 Following is an undirected graph with 5 vertices.

 There are two  most commonly used representations of graph.

1. Adjacency Matrix

2. Adjacency List

https://www.geeksforgeeks.org/wp-content/uploads/graph_representation12.png


Applications of graph

 Graphs are used to represent networks. The networks may include 

paths in a city or telephone network or circuit network. 

 Graphs are also used in social networks like LinkedIn, Facebook.

 For example, in Facebook, each person is represented with a 

vertex(or node). Each node is a structure and contains information 

like person id, name, gender and locale
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