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Course Content 

Course Code:  17EARC203 Course Title: Algorithm Analysis & Program Design   

L-T-P : 4-0-0 Credits: 4 Contact Hrs: 50 

ISA Marks: 50 ESA Marks: 50 Total Marks: 100 

Teaching Hrs: 50  Duration  of ESA: 03 hours 

Content Hrs 

 Unit - 1  

Chapter 1: GENERAL PROBLEM SOLVING CONCEPTS- Problem Solving 

in Everyday Life, Types of Problems, Problem Solving with Computers - Problem 

Definition, Solution Design & Refinement, Testing Strategy Development, Program 

Coding and Testing, Using the Problem Solving Method, , Break-Out Diagrams, 

Difficulties with Problem Solving. How the Computer Stores Data, Functions-

function prototypes, Operators, Expressions and Equations.      

5 hrs  

Chapter 2: SOLUTION PLANNING- Software Development Cycle,SDLC 

models, Requirement Modeling framework, Computer Communication methods, 

Unified modeling language: UML Building Blocks, UML Diagrams-Class Diagram, 

object diagram, component diagram, UML Modeling Types, UML Basic Notations, 

UML-SysML ,Using the Tools, Testing the Solution, Coding the Solution, Case 

studies- Modeling the sequence diagram for the Plant operation, Modeling the 

control strategy action 

7hrs 

Chapter 3: PROGRAMMING CONCEPTS FOR DESIGN AND ANALYSIS 

OF ALGORITHMS- Algorithms and Procedure oriented concepts, Object oriented 

programming concepts, data types, control structures, class and class concepts ,oop 

principles-inheritance,polymorphism,abstraction, exception handling mechanisms  

Their Representations, Modifying Algorithms, Alternative Algorithms. Review of 

Asymptotic Notations, Mathematical Analysis of Non-Recursive and Recursive 

Algorithms, Brute Force Approaches: Introduction, Selection Sort and Bubble Sort, 

Sequential Search and Brute Force String Matching , Divide and Conquer: General 

Method, Defective Chess Board, Binary Search, Merge Sort, Quick Sort and its 

performance.                                                                

8 hrs  

 Unit - 2  

Chapter 4: ARRAYS, STACKS & QUEUES: Arrays, Dynamically Allocated 

Arrays, , Polynomials, Sparse Matrices, Representation of Multidimensional Arrays, 

Structures and Unions, Stacks, Stacks Using Dynamic Arrays, Queues, Circular 

Queues, Evaluation of Expressions, Multiple Stacks and Queues, Single- and 

Double-Ended Priority Queues. 

 10 hrs 

Chapter 5: LINKED LISTS, TREES & GRAPHS: Singly Linked lists and 10hrs 
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Chains, Representing Chains in C, Linked Stacks and Queues, Polynomials, 

Additional List operations, Sparse Matrices, Doubly Linked Lists. Introduction, 

Binary Trees, Binary Tree Traversals, Threaded Binary Trees, Heaps, Graph 

representation, Adjacency matrix, Adjancey list, Application of graphs.              

Unit - 3  

Chapter 6:DYNAMIC PROGRAMMING & GREEDY METHOD: Depth First 

Search and Breadth First Search, The General Method, Warshall’s Algorithm, 

Floyd’s Algorithm for the All-Pairs Shortest Paths Problem, Single-Source Shortest 

Paths, The Traveling Salesperson problem,Kruskal’s algorithm, Huffman trees.  

5 hrs  

Chapter 7: LIMITATIONS OF ALGORITHMIC POWER AND COPING 

WITH THEM: Lower-Bound Arguments, Decision Trees, P, NP, and NP-

Complete Problems, Challenges of Numerical Algorithms 

5 hrs  

 

Text Books (List of books as mentioned in the approved syllabus)  

1. Horowitz, Sahni, Anderson-Freed: Fundamentals of Data Structures in C, 2nd Edition, 

Universities Press, 2007. 

2. Maureen Sprankle, Jim Hubbard: “PROBLEM SOLVING & PROGRAMMING 

CONCEPTS”, Pearson Publications, 9
th

 edition, 2012. 

3. Herbert Schildt " C++:The Complete Reference" ,McGraw-Hill,4th edition,2003 



References 

1. Yedidyah, Rubenstein, Tannenbaum: Data Structures Using C and C++, 2nd Edition, 

Pearson Education, 2003.  

 

2.   Anany Levitin: Introduction to The Design & Analysis of Algorithms, 2nd Edition,         

      Pearson Education, 2007. 

 








































































































