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Course Objectives:
The main objectives of the course is to
» provide knowledge on advance data structures 1requently used in Computer
Sciencedomain
» Develop skills in algorithm design techniques popularly used
* Understand the use of various data structures in the algorithm design
Course Outcomes:
¢ COl: Describe the asymptotic performance of different algorithms (Understand).

¢ CO2: Summarize knowledge on Advanced Data Structures through algorithms
analysis and demonstrate divide and conquer paradigm (Understand).

* CO3: Apply and describe various algorithmic approaches and solve problems
using greedy method and dynamic programming (Apply).

¢ CO4: Organize important algorithmic design paradigms such as backir acking,
branch & bound algorithmic approaches (Apply).

¢ CO5: Investigate the complexity of NP-Hard through decision problems

(Analyze).

#o @t | et Ly
Dr.N.Rama Dr.C.Krishna | Dr.P.Radha | Mr.Rajesh Dr.Lakshmi Haritha | Dr.K.Sriniv
Krishnaiah, Mohan, Krishna, Bobburi Medida, Professor &
Professor of | Professor of | Professor Chief  Operating | Associate Professor, | HoD
CSE,UCEK | CSE,IIT, of ' Officer, HighQ | R.M.K.Engineering Department
& Control of | Kandi, CSE,NIT, |Labs Private | College,Kavaraipettai | CSE,
Examination | Hyderabad. | Warangal | Limited, ,Tamilnadu BYJLLT.S,
JNTUK, Rajahmundry Batlapalem
kakinada.

14



BONAM VENKATA CHALAMAYYA INSTITUTE OF TECHNOLOGY &

SCIENCE

(An AUTONOMOUS INSTITUTION, APPROVED BY AICTE-NEW DELHI, PERMANENTLY
AFFILIATED TO JNTUK-KAKINADA, ACCREDITED BY NAAC ‘A’ GRADE,
2 PROGRAMMES (CSE,EEE) ACCREDITED BY NBA ( For A.Y 2023-24 to 2025-26)
Post Box: 26, Amalapuram 533201, Dr.B R Ambedkar Konaseema Dt.,

A.P.

UNIT - I:

Introduction to Algorithm Analysis, Space and Time Complexity analysis, Asymptotic

Notations.
AVL Trees — Creation, Insertion, Deletion operations and Applications
B-Trees — Creation, Insertion, Deletion operations and Applications

UNIT - I1:
Heap Trees (Priority Queues) — Min and Max Heaps, Operations and Applications
Graphs — Terminology, Representations, Basic Search and Traversals,

ConnectedComponents and Biconnected Components, applications

Divide and Conquer: The General Method, Quick Sort, Merge Sort, Strassen’s matrix

multiplication, Convex Hull

UNIT - I1I:

Greedy Method: General Method, Job Sequencing with deadlines, Knapsack Problem,
Minimum cost spanning trees, Single Source Shortest Paths

Dynamic Programming: General Method, All pairs shortest paths, Single Source
Shortest Paths— General Weights (Bellman Ford Algorithm), Optimal Binary Search
Trees, 0/1 Knapsack, String Editing, Travelling Salesperson problem

UNIT -1V:

Backtracking: General Method, 8-Queens Problem, Sum of Subsets problem, Graph
Coloring, 0/1 Knapsack Problem

Branch and Bound: The General Method, 0/1 Knapsack Problem, Travelling
Salesperson problem
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UNIT - V:

NP Hard and NP- Complete Problems: Basic Concepts, Cook’s theorem

NP Hard Graph Problems: Clique Decision Problem (CDP), Chromatic Number
DecisionProblem (CNDP), Traveling Salesperson Decision Problem (TSP)

NP Hard Scheduling Problems: Scheduling Identical Processors, Job Shop Scheduling

Textbooks:
I. Fundamentals of Data Structures in C++, Horowitz, Ellis; Sahni, Sartaj;
Mehta,Dinesh, 2" Edition Universities Press
Algorithms in  C++,  Ellis  Horowitz,
" Edition University Press

2. Computer SartajSahni,
SanguthevarRajasekaran,2

Reference Books:

I. Data Structures and program design in C, Robert Kruse, Pearson Education Asia

2. An introduction to Data Structures with applications', Trembley& Sorenson,

McGrawHill

3. The Art of Computer Programming, Vol.l: Fundamental Algorithms, Donald E

Knuth,Addison-Wesley, 1997.

Data Structures using C & CH+: Langsam, Augenstein&Tanenbaum, Pearson, 1995

Algorithms + Data Structures & Programs:, N.Wirth, PHI

Fundamentals of Data Structures in C++: Horowitz Sahni& Mehta, Galgottia Pub.

Data structures in Java:, Thomas Standish, Pearson Education Asia

N o v e

Online Learning Resources:

1. https://www.tutorialspoint.com/advanced data structures/index.asp
2. http://peterindia.net/Algorithms.htm]

3. Abdul Bari,Introduction to Algorithms (youtube.com)
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