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VISION OF THE INSTITUTION

To mould true citizens who are millennium leaders and catalysts of change through excellence in
education.

MISSION OF THE INSTITUTION

NCERC is committed to transform itself into a center of excellence in Learning and Research in
Engineering and Frontier Technology and to impart quality education to mould technically competent
citizens with moral integrity, social commitment and ethical values.

We intend to facilitate our students to assimilate the latest technological know-how and to imbibe
discipline, culture and spiritually, and to mould them in to technological giants, dedicated research
scientists and intellectual leaders of the country who can spread the beams of light and happiness among
the poor and the underprivileged.
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ABOUT DEPARTMENT
4 Established in: 2002

¢ Course offered : B.Tech in Computer Science and Engineering

M.Tech in Computer Science and Engineering

M.Tech in Cyber Security

¢ Approved by AICTE New Delhi and Accredited by NAAC

€ Affiliated to the University of . AP J Abdul Kalam Technological University.

DEPARTMENT VISION

Producing Highly Competent, Innovative and Ethical Computer Science and Engineering Professionals

to facilitate continuous technological advancement.

DEPARTMENT MISSION

. To Impart Quality Education by creative Teaching Learning Process

. To Promote cutting-edge Research and Development Process to solve real world problems with
emerging technologies.
To Inculcate Entrepreneurship Skills among Students.

. To cultivate Moral and Ethical VValues in their Profession.

PROGRAMME EDUCATIONAL OBJECTIVES

PEO 1: Graduates will be able to Work and Contribute in the domains of Computer Science and Engineering
through lifelong learning.

PEO 2: Graduates will be able to Analyze, design and development of novel Software Packages,
Web Services, System Tools and Components as per needs and specifications.

PEO 3: Graduates will be able to demonstrate their ability to adapt to a rapidly changing environment
by learning and applying new technologies.

PEO 4: Graduates will be able to adopt ethical attitudes, exhibit effective communication skills, Team
work and leadership qualities.
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PROGRAM OUTCOMES (POS)
Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for 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.

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

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities
with an understanding of the limitations.

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

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

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings.

. Communication: Communicate effectively 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 and
receive clear instructions.

.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.

. 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.

PROGRAM SPECIFIC OUTCOMES (PSO)

PSO1: Ability to Formulate and Simulate Innovative Ideas to provide software solutions for Real-
time Problems and to investigate for its future scope.

PSO2: Ability to learn and apply various methodologies for facilitating development of high quality
System Software Tools and Efficient Web Design Models with a focus on performance
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optimization.

PSO3: Ability to inculcate the Knowledge for developing Codes and integrating hardware/software
products in the domains of Big Data Analytics, Web Applications and Mobile Apps to create
innovative career path and for the socially relevant issues.

COURSE OUTCOMES

To Analyze a given algorithm and express its time and space complexities
and also analyze different recurrence methods.

Tousethe Master’s Theorem to find the complexity and to design different
types of trees.

To Apply traversals, shortest path finding algorithms into graphs.

To Analyze different algorithm methods like dynamic programming and
divide and conquer strategies.

To Implement Optimization problems using Greedy strategy.

To Design efficient algorithms using Back Tracking and Branch Bound
Techniques for solving problemsand to apply computational problems into

P, NP, NP-Hard and NP-Complete.

MAPPING OF COURSE OUTCOMES WITH PROGRAM OUTCOMES
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SYLLABUS

Course C N L-T-P - Year of
code -DUrse Rame Credits | Introduction

CS3n2 Design and Analysis of Algorithms 3-1-0-4 2016
Prerequisite: Mil

Course Objectives
* Tointroduce the concepts of Algorithm Analysis, Time Complexity, Space Complexity.
» To discuss various Algorithm Design Strategies with proper illustrative examples.
* To introduce Complexity Theory.

Syvllabus
Introduction to Algorithm Analysis, Motions of Time and Space Complexity, Asymptotic
Motations, Recurrence Equations and their solutions, Master’s Theorem, Divide and Conquer and
Hlustrative examples, AVL trees, Red-Black Trees, Union-find algonthms, Graph algorithms,
Divide and Conguer, Dynamic Programming, Greedy Strategy, Back Tracking and Branch and
Bound, Complexity classes
Expected outcome
The students will be able to
1. Analyze a given algorithm and express its time and space complexities in asymptotic
notations.
Solve recurrence equations using Ilteration Method, Recurrence Tree Method and
Master's Theorem.
Design algorithms using Divide and Conguer Strategy.
Compare Dynamic Programming and Divide and Conquer Strategies.
Solve Optimization problems using Greedy strategy.

Design efficient algorithms using Back Tracking and Branch Bound Techniques for
solving problems.
Classify computational problems into P, NP, NP-Hard and NP-Complete.
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Course Course Name Year of
code 2 . Introduction

CS304 COMPILER DESIGN 2016

Prerequisite: Nil

Course Objectives
e To provide a thorough understanding of the internals of Compiler Design.
Syllabus
Phases of compilation, Lexical analysis, Token Recognition, Syntax analysis, Bottom Up and
Top Down Parsers, Syntax directed translation schemes, Intermediate Code Generation, Triples
and Quadruples, Code Optimization, Code Generation.
Expected Outcome
The students will be able to
1. Explain the concepts and different phases of compilation with compile time error
handling.
Represent language tokens using regular expressions, context free grammar and finite
automata and design lexical analyzer for a language.
Compare top down with bottom up parsers, and develop appropriate parser to produce
parse tree representation of the input.
Generate intermediate code for statements in high level language.
Design syntax directed translation schemes for a given context free grammar.
vi.  Apply optimization techniques to intermediate code and generate machine code for high
level language program.
Text Books
I. Aho A. Ravi Sethi and D Ullman. Compilers — Principles Techniques and Tools, Addison
Wesley, 2006.
2. D. M.Dhamdhare, System Programming and Operating Systems, Tata McGraw Hill &
Company, 1996.
References
I. Kenneth C. Louden, Compiler Construction — Principles and Practice, Cengage Learmning
Indian Edition, 2006.
2. Tremblay and Sorenson, The Theory and Practice of Compiler Writing, Tata McGraw
Hill & Company, 1984

s s

Text Books
1. Ellis Horowite, SartajSahni, SanguthevarRajasekaran, Computer Algorithms, Universities
Press, 2007 [Modules 3,4,5]
2. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein, Introduction to
Algorithms, MIT Press, 2009 [Modules 1,2 6]
References
1. Alfred V. Aho, John E. Hoperoft and Jeffrey D. Ullman, The Design and Analysis of
Computer Algorithms, Pearson Education, 1999,
2. Anpany Levitin, Introduction to the Design and Analysis of Algorithms, Pearson, 3rd
Edition, 2011.
3. Gilles Brassard, Paul Bratley, Fundamentals of Algorithmics, Pearson Education, 1995,

4. Richard E. Meapolitan, Kumarss MNaimipour, Foundations of Algonthms using C++
Psuedocode, Second Edition, 1997,

Course Plan

End
Sem.
Exam

Marks

Contents
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Intraducrion ta Algarithm AnalypsicsTime and Space Complevity-
Elementary operations and Computation of Time Complexity-
Best, worst and Average Case Complexities- Complexity
Calculation of simple algorithms

Recuwrrence  Eguations:Solution of Recurrence  Equations
lteration Method and Recursion Tree Methods

Master’s Theorem(Proof not required) - examples, Asymptotic
Notations and their properties- Application of Asymptotic
Motations in Algorithm Analysis- Common Complexity Functions
AVL Trees - rotations, Red-Black Trees insertion and deletion
{Techniques only; algorithms not expected). B-Trees — insertion
and deletion operations. Sets- Umion and find operations on
disjoint sets.

FIRST INTERNAL EXAM
Graphs — DF5 and BFS traversals, complexity, Spanning trees
Minimum Cost Spanning Trees, single source shortest path
algonthms, Topological sorting, strongly connected components.
Divide and Conguer:The Control Abstraction, 2 way Merge sort,
Strassen’s Matrix Multiplication, Analysis
Dynamic  Programming : The control Abstraction-  The
Optimality Principle- Optimal matrix multiplication, Bellman-Ford
Alzorithm

SECOND INTERNAL EXAM

Analysis, Companson of Divide and Conguer and Dynamic
Programming strategies
Greedy Strategy: - The Control Abstraction- the Fractional
Knapsack Problem,
Minimal Cost Spanning Tree Computation- Prim’s Algorithm
Kruskal's Adsorithim.
Back Tracking: -The Control Abstraction — The N Queen’s
Problem, 1 Knapsack Problem
Branch and Bound: Travelling Salesman Problem.
Introduction to Complexity Theory :-Tractable and Intractable
Problems- The P and NP Classes- Polynomial Time Reductions -
The NP- Hard and NP-Complete Classes

END SEMESTER EXAM

Question Paper Pattern
. There will be five parts in the question paper - A, B, C, D, E
2. Part A
a. Total marks : 12
b. Four questions each having 3 marks, uniformly covering modules I and II;
Allfour questions have to be answered.
. PartB
a. Total marks : 18
b. Three questions each having 9 marks, uniformly covering modules 1 and
II; Twe questions have to be answered. Each question can have a

maximum of three subparts.
. Part C
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a. Total marks : 12

b. Four questions each having 3 marks, uniformly covering modules I1I and
IV; Allfour questions have to be answered.

Part D

a. Total marks : 18

b. Three questions each having 9 marks, uniformly covering modules 11l and
IV; Two questions have to be answered. Each question can have a
maximum of three subparts

6. PantE

a. Total Marks: 40

b. Six questions each carrying 10 marks, uniformly covering modules V and
VI, four questions have to be answered.

¢. A question can have a maximum of three sub-parts.

There should be at least 60% analytical/numerical questions.
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QUESTION BANK

MODULE I

QUESTIONS

What are the different types of algorithm design techniques?
Explain in detail.

Discuss in detail about Space Complexity with example.
Discuss in detail about time complexity with example.
Describe Best, Worst and Average case complexities in detail.
Find the best case of Linear Search Algorithm.

Discuss any 2 method to solve recurrence equation in detail.
Solve the recurrence equation T(n)= 3T(n/4)+n using iteration
method.

Solve the recurrence equation T(n)= 2T(n/2)+4n using recursion
tree method.

MODULE Il
Define master’s theorem with example.
Solve the recurrence equation T(n)= 2T(n/2)+4n using masters
method.
Describe asymptotic notation in detail.
Find the O notation of the given equation 5n® +n? +6n+2 =f(n).
Compare Little Oh and Little Omega Notations with examples.
Elucidate AVL tree rotations in detail.
Insert 1,2,3,4,5,6,7,8 into an AVL tree.
Construct an AVL tree having the following elements
H,1,J,B,AE,C.
Discuss the properties of red black tree.
Narrate the insertion of red black tree with example.

Explain any 4 cases of red black tree deletion with example.

Explain in detail about B Tree with example.
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MODULE 111

Discuss in detail about DFS with example.

Discuss in detail about BFS with example.

Example Minimum Cost Spanning Tree with example.
Discuss in detail about Kruskal’s algorithm with example.
Discuss in detail about Prim’s algorithm with example.
Discuss in detail about Dijkstra’s algorithm.

Explain in detail about Bellman Ford algorithm.

Explain Topological Sorting

MODULE IV

Briefly explain the control abstraction of divide and conquer.

Explain the concept of 2- way merge sort.

Briefly explain about strassen’s algorithm for matrix
multiplication.

Briefly explain the control abstraction of divide and conquer.

Explain the working of Bellman ford algorithm.

MODULE V

Compare and contrast divide and conquer with dynamic
programming.
Explain about Greedy strategy.

Write a short note on Fractional Knapsack problem.

State MST with examples.

Write about Kruskal’s algorithm.

Briefly explain about Prim’s algorithm.
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MODULE VI

Describe Backtracking in detail.

Explain about N Queen Problem with example.

Write a short note on Branch and Bound.

State TSP using branch and bound.

Differentiate class P and NP Problems in detail.

Describe NP-Complete Problems in detail.

PT Circuit SAT is NP —Complete.

PT Clique is NP —Complete.

PT Vertex Cover is NP —Complete.

APPENDIX 1

CONTENT BEYOND THE SYLLABUS

TOPIC PAGE NO:
Randomized Algorithm 230
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