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Preface

PES College of Engineering, Mandya, started in flear 1962, has become
autonomous in the academic year 2008-09. Since, itheas been doing the academic and
examination activities successfully. The collegauaning Eight undergraduate and Eight
Postgraduate programs. It consists of Six M.Tedygmams, which are affiliated to VTU.
Other postgraduate programs are MBA and MCA.

India has recently become a Permanent Member lmyngjghe Washington Accord.
The accord was signed by the National Board of éditation (NBA) on behalf of India on
13" June 2014. It enables not only the mobility of degree globally but also establishes
equivalence to our degrees with that of the menmagions such as Taiwan, Hong Kong,
Ireland, Korea, Malaysia, New Zealand, Russia, &doge, South Africa, Turkey, Australia,
Canada and Japan. Among other signatories to temational agreement are the US and the
UK. Implementation of Outcome Based Education (OBias been the core issue for
enabling the equivalence and of Indian degreedtaidmobility across the countries.

Our Higher Educational Institution has adopted fiBCS based semester structure
with OBE scheme and grading system.

The credit based OBE semester system providesbilixiin designing curriculum
and assigning credits based on the course comdrit@urs of teaching.

The OBE, emphasize setting clear standards forrehiske, measurable outcomes of
programs in stages. There lies a shift in thinkitggching and learning processes moving
towards Students Centric from Teacher Centric douta OBE standards focus on
mathematics, language, science, attitudes, sddils & moral values.

The key features which may be used to judge, ifystesn has implemented an
outcome based education system is mainly Standasgdbassessments that determines
whether students have achieved the stated standlssdssments may take any form, so long
as the process actually measure whether the stidemis the required information or can
perform the required task. Outcome based educaiancommitment that all students of all
groups will ultimately reach the same minimum stadd. Outcome Based Education is a
method or means which begins with the end in mimdl @nstantly emphasizes continuous
improvement.

Choice Based Credit System (CBCS) provides chaicestudents to select from the
prescribed courses (core, Foundation, FoundatientiZe, elective, open elective and minor
or soft skill courses). The CBCS provides a ‘cafatdype approach in which the students
can Choose electives from a wide range of courbéisear choice, learn at their own pace,
undergo additional courses and acquire more tham rdquired credits, adopt an
interdisciplinary approach to learning which enabl@ategration of concepts, theories,
techniques, and, perspectives from two or moreiglises to advance fundamental
understanding or to solve problems whose solutiares beyond the scope of a single
discipline. These greatly enhance the skill/empbaits of students.

In order to increase the Industry/Corporate readinemany Soft Skills and
Personality Development modules have been addethdoexisting curriculum of the
academic year 2015-16. Industry Interactions haaenbmade compulsory to enhance the
field experience. In order to enhance creativitd amovation Mini Project and Industrial
visit & Interaction are included in all undergratli@rograms.

Sri. B.Dinesh Prabhu Dr.P S Puttaswamy
Deputy Dean (Academic) Dean (Academic)
Associate Professor, Professor,

Dept. of Automobile Engg Dept. of Electrical & Electronics Engg.



P.E.S.COLLEGE OF ENGINEERING, MANDYA-571401
(KARNATAKA)
(An Autonomous Institution under VTU, Belagavi)
Vision
“ An institution of high repute, imparting qualityezhtion to develop innovative and

Humane engineers”

Mission
“Committed to develop students potential througl lgjgality teaching- learning processes

and state of the art infrastructure”

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

About the Department
The Department of Computer Science and Engineeavang established in 1983. The

department offers B.E. program with an intake d $fudents, M.Tech. in Computer Science
and Engineering with 18 students, M.Tech. in Corap&ngineering with 24 students and
also Ph.D. programme. Currently the strength atheng faculty is 32 and that of non
teaching staff is 14. The teacher - student iiatth16. The department has a research centre
under VTU and University of Mysore, with 2 reseagthdes and 8 research students. During
the last five years, the department has publistietk&hnical papers in international/national
journals/conferences. So far, the department hganared four international and 8 national
conferences. The department is equipped withhallrequired infrastructure, laboratories,
class rooms, departmental library. The departmeistis to achieve the mission of developing
and nourishing computer science engineers throwghtsined, committed and experienced
faculty members. Faculty members of the departmar@snvolved in research activities in
different fields such as Image Processing, PatiRecognition, Data Mining, Wireless
Networks, Big Data Analytics and Computer Vision.

Vision
“To develop globally competent computer professgoigl exploring latest technologies

through continuous learning, research and innovatio

Mission
“To impart quality technical education in modernagtices of Computer Science and
Engineering through competent faculties, statehef art teaching—learning infrastructure

and methodologies”.



Department of Computer Science and Engineering

Programme Educational Objectives (PEOS) are

To provide students with a strong basis in the ematitical, scientific and
engineering fundamentals to solve computer sciengimeering problems and to
prepare them for employment, higher learning, R&d aonsultancy.

To provide technical knowledge, skills and awarsnafscurrent technologies of
computer science engineering and to develop aityabil design and provide
novel engineering solutions for software/hardwareobfems through
entrepreneurial skills.

To provide an exposure to emerging cutting edgeniglogies to work as teams
on multidisciplinary projectsvith effective communication skills and leadership
gualities.

To provide an ability to function ethically andsponsibly in a rapidly changing
environment by applying innovative technologiest tahows them to become
effective professionals in Comput&cience to sustain a life-long career in
related areas.

Program outcomes (POs)
A graduate of the Computer Science and Engineétiogram will demonstrate

a)
b)
c)
d)

e)
f)

9)
h)

)
)
k)

)

An ability to apply knowledge of computing, mathdioal foundations, computer science
and engineering fundamentals. (Fundamental engigeanalysis skills).

An ability to analyze a problem, and identify amdniulate the computing requirements
appropriate to its solution (Information retriegills).

An ability to design, implement and evaluate a cotepbased system, process,
component, or program to meet desired needs. (\oeeskills).

An ability to identify, formulate and solve computgcience engineering problems for
obtaining its solutions using the appropriate conmguand engineering requirements
(engineering problem solving skills).

An ability to use current techniques, skills, anddern engineering tools necessary for
computing and engineering practice (practical eegrimg analysis skills).

The broad education necessary to understand thacingd engineering solutions in a
global and societal context (engineering impacessment skills).

A knowledge of contemporary issues (social awargnes

An understanding of professional, ethical, legagcusity and social issues and
responsibilities (professional integrity).

An ability to function effectively individually andn teams to accomplish a common goal
(teamwork).

An ability to communicate effectively, both in wng and orally with a range of
audiences (speaking / writing skills).

Recognition of the need for, and an ability to egygan continuing professional
development and life-long learning (continuing eation awareness).

An ability to acquire concepts to integrate compst@ence and engineering principles in
the construction of software and hardware systemsaoying complexity (software
hardware interface).

m) An ability to recognize the importance of professib development by pursuing

postgraduate studies or face competitive examingtithat offer challenging and
rewarding careers in computing (successful canegiramediate employment).

These programme outcomes (POs) are achieved thiaugtiray of courses. To
ensure the achievement of POs, the course leamitgpmes (CLOs) are so formulated
that they address these POs.



PES COLLEGE OF ENGINEERING, MANDYA
(An Autonomous Institution, Under VTU)

Scheme of Teaching and Examination for B.E &34™) Computer Science & Engineering

[l Semester
Sl. | Course code Course Title TeachingHrs/Week| Total Examination Marks
No Dept. L:T: P:H | Credit CIE SEE Total
1 | P15MA31 Engineering Mathematics-I|l Maths 3:206 4 50 50 100
2 | P15CS32 Digital Logic Design CS 3:2.0:5 4 50 50 001
3 | P15CS33 Data Structures CS 4:0:0/4 4 5( 50 1(
4 | P15CS34 Discrete Mathematical CS 2:2:0:4 3 50 50 100
Structures
Object Oriented CS 3:2.0:5
5 | P15CS35 Programming with C++ 4 50 50 100
6 | P15CS36 Computer Organization CS 4:0:014 4 50 50 100
7 | P15CSL37 Data Structures Lab CS 0:1:2(3 1.6 50 50 100
8 | P15CSL38 Digital Logic Design Lab CS 0:1:2:8 1.5 50 50 100
Comprehensive HS&M 0:0:2:2
9 | P15HUDIP39| Communication [2] [50] -- 50
Development (CCD)
** Aptitude and Reasoning HS&M 2:0:0:2
10 | P15HU39 Development — BEGINNER 0 [50] -- 100
(ARDB)
11 | P15MADIP31| *Additional Maths-| Maths 2:0:0:2 0 - - - -
12 | P15HMDIP310 * Consti.tution of .India & Human & 2:0:0:2 0 _ _ _
Professional Ethics Science
Total | 26[28] | 400[450] 400[450] 800[90(
* Additional Mathematics-l & Constitution of Indi@nd Professional Ethics : Lateral entry studshtl have to
pass these mandatory learning courses beforpletan of VI semester
** ARDB : All studentsshall have to pass this mandatory learning couveéme completion of VI semester
IV Semester
Sl. | Course code Course Title Teachin Examination
No Dept. 7 | Hrs/week C'I:'otg]t Marks
L1:PH| " [CIE[ SEE[ Tota
1 | P15MA41 Engineering Mathematics-1V Maths 3:205 4 50 50 100
2 | P15CS42 Graph Theory & Combinatorics CS 3:2:0:5 4 50 50 100
3 | P15CS43 Theory of Computation CS 4:0:014 4 50 5000
4 | P15CS44 Analysis and Design of Algorithms CS 01D 4 50 50 100
5 | P15CS45 Unix System Programming CS 3:2:0:5 4 500 |5100
6 | P15CS46 Microprocessor CS 4:0:0:4 3 50 50 1
7 | P15CSL47 Analysis and Design of Algorithms Lap CS| 0:1:2:3 1.5 50 50 100
8 | P15CSL48 E);gect oriented programming with C++ CSs 0:1:2:3 15 50 50 100
** Aptitude and Reasoning Development HS&M 2:0:0:2
9 | P15HU49 — INTERMEDIATE (ARDI) 1 50| 50 100
10 | P15MADIP41| *Additional Maths-I| Maths 2:0:0:2 0 - -- -
11 | P15EVDIP410 *Environmental Studies ENV 2:0:0:p 0| -- - -
Total 27 450| 450, 900
* Additional Mathematics-1l & Environmental Studiefateral entry studenthall have to pass these mandatory
learning courses before completion of VI senreste
* Common to B.E. (AU,CV, ME and I&PE) | ** Common to B.E. (CS, EC, E&E and IS&E)

Evaluation Scheme
Scheme | Weightage Marks Event Break Up
Test | Test Quiz | Quiz Il Assignment
0,
CIE 50% 50 35 35 05 05 10
SEE 50% 50 Questions to Set: 10 Questions to Answer: 5

00



Department of Computer Science and Engineering

Course Title: Engineering Mathematics-IlI

Course Code P15MA31 | Semester Il | L-T-P-H:3-2-0-5 \ Credits: 04

Contact Period- Lecture: 52Hrs.; Exam: 3Hrs. | Weightage CIE: 50 %; SEE: 50%

Prerequisites: The student should have acquired the knowledgengirteering
Mathematics-1 & Il of I and 1l semester B.E.

Course Learning Objectives (CLOS):
The course P15MA31 aims to:

1. Describe the concepts of elementary numerical amalyuch as forward/backward
finite differences, central differences, interpmat and extrapolation formulae,
techniques of numerical differentiation and inteigra

2.  Explain the nature of periodic functions Fourierie of general as well as even /odd
functions valid in full range/half-range periodsord with applications through
practical harmonic analysis.

3. Learn modeling in terms of partial differential egjons and also, learn different
exact/analytical methods of solving with specialpbiasis on interpretation of the
solution of one-dimensional wave, heat and Lapkaeations with given initial and
boundary conditions in the context of various emgiing and technological
applications.

Relevance of the course:

Engineering Mathematics-1ll deals with the Numdriggthods to solve interpolation and
extrapolation problems in engineering field.

In Fourier series analyze engineering problemsingrisn control theory and fluid flow
phenomena using harmonic analysis

Analyze the engineering problems arising in sigraald systems, digital signal processing
using Fourier transform techniques.

Z-transforms & Z-transforms of standard functionssolve the specific problems by using
properties of Z-transforms.

Identify and solve difference equations arisingeirgineering applications using inverse Z—
transforms techniques

Partial Differential Equations (PDE’s), order, degrand formation of PDE’s and, to solve
PDE'’s by various methods of solution.

One — dimensional wave and heat equation and Lajglaguation and physical significance
of their solutions to the problems selected fromieeering field

lll & IV Semester Syllabus 2015-2016 1



Department of Computer Science and Engineering

Course Content

UNIT-I
Numerical Methods-I: Finite differences Forward and Backward differenceGregory-
Newton forward and backward interpolation formulsewton’s divided difference formula,
Lagrange’s interpolation formula and inverse intdagion formula .(All formulae without
proof) — problems.
Central differences: Gauss Forward and Backwarderdiice formulae, Stirling’s, and
Bessel's formulae (All formulae without proof) Julstrative problems. 10 Hrs

UNIT-II
Numerical differentiation using Newton’s forward and backward interpolattormulae,
Newton’s divided difference formula and Stirlingermula (All formulae without proof)-
problems only and Applications to Maxima and Miniofaa tabulated function.
Numerical integration: Newton- Cotes quadrature formula, Trapezoidaé,r8impson’s
(4)@ rule, Simpson’s3)" rule, Boole's rule and Weddle’s rule (All rules fdtt proof)-
lllustrative problems. 10 Hrs

UNIT-III

Fourier series: Periodic functions, Fourier series- Euler’'s formul#richlet's conditions.
Fourier series of discontinuous functions, Fousenies of even and odd functions. Change of
interval- Fourier series of functions of arbitrgmgriod. Half-range Fourier series expansions,
Fourier series in complex form, Practical harmoaialysis — lllustrative examples from
engineering field. 11 Hrs

UNIT-IV
Fourier Transforms: Infinite Fourier transforms-properties. Fourieresend Fourier cosine

transforms, properties. Inverse infinite Fouried amverse Fourier sine & cosine transforms —
problems. Convolution theorem, Parsevabientities for Fourier transforms (statements
only).
Difference equations and Z-transforms: Definition of Z-transforms — standard Z -
transforms, linearity property, damping rule, shitrules, initial value theorem and final
value theorem ( All rules and theorems without promverse Z — transforms. Difference
equations- basic definitions. Application of Z-tséorms to solve difference equations

10 Hrs

UNIT-V
Partial differential equations (PDE’s):
Formation of PDE’s. Solution of non homogeneous RIyHirect integration. Solutions of
homogeneous PDE involving derivative with respgeaine independent variable only (both
types with given set of conditions). Method of sejian of variables (first and second order
eqguations). Solution of the Lagrange’s linear PDdd'the type: Pp + Qq = R.

lll & IV Semester Syllabus 2015-2016 2



Department of Computer Science and Engineering

Applications of PDE'’s:

One — dimensional wave and heat equations (No atésiv), and various possible solutions
of these by the method of separation of varialidéslembert’s solution of wave equation.
Two dimensional

Laplace’s equation (No derivation)—various posstakitions. Solution of all these equations
with specified boundary conditions (Boundary vaghueblems). lllustrative examples from
engineering field. 11 Hrs

Text Books:
1. B.S. Grewal: Higher Engineering Mathematics, ir@Publishers, New Delhi, £2Ed.
2012.

2 .Advanced Engineering Mathematics: - E. Kreystapn Wiley & Sons, BEd.2007.

References:
1. Advanced Modern Engineering Mathematics:- Glgmds,Pearson Education Ltd., 3rd
Ed., 2007.

2. Peter V O’ Neil — Advanced Engineering MatheegtiThomson Brooks/Cole ,5th
edition,2007.

Note: - Eachunit containdwo full questions 020 marks each. Students are required to
answeiffive full questions choosing at leaste question from each unit.

Course Outcomes

After learning all the units of the course, thedgtot is able to;

1. Apply forward, backward difference formulae and tcen differences formulae in
solving interpolation- extrapolation problems irgereering field.

2. Apply Numerical differentiation and integration eslin solving engineering where the
handling of numerical methods is inevitable.

3.  Recognize the importance of Fourier series & Fauransforms, difference equations and
Z-transforms in the field of signals and systenmsnmunication and network theory signal
and image processing, control theory, flow & heamsfer and theory of elasticity.

4. Learn modeling in terms of partial differential efjons and also, learn different
exact/analytical methods of solving with specialpiasis on interpretation of the solution.

5. Interpret the solution of one-dimensional wave,thead Laplace equations with given
initial and boundary conditions in the context @frieus engineering and technological
applications.

lll & IV Semester Syllabus 2015-2016 3



Department of Computer Science and Engineering

Course Title : Digital Logic Design

Course Code :P15CS32 | Semester llI L:T:P:H : 3:2:0:5 Credits: 4

Contact Period: Lecture: 52 Hr, Exam: 3 Hr Weightage: CIE:50; SEE:50

Prerequisites:
1. Basic Knowledge of Number System
2. Electronic Circuits
3. Programming Knowledge

Course Learning Objectives (CLO’s)
The student should be able to,
1. Describe the Boolean Laws and Theorems and minimize Bookgressions using
different techniques.
. Designdata processing circuit and arithmetic circuit.
. Analyze the working of flip-flops andJsethe flip-flops to design registers and counters.
. Design the asynchronous and synchronous counter for aauas and
. Convert digital data to analog data and vice-versa amide VHDL code for logic
circuits.

abrhwN

Relevance of the course:
1. This course presents the design skills and theateknowledge needed to design,
simulate and build combinational logic circuits dasic sequential circuits.
2. The student will also understand the basic infewwking of CPU and ins interface
with memory and I/O systems.
3. This course gives students sufficient preparatowritfe microprocessor system course.
Course Content
Unit-1
Digital Logic and Combinational Logic Circuits:
Overview of Basic Gates and Universal Logic GafddD-OR —Invert Gates, Positive and
Negative Logic,Boolean Laws and Theorems, Sum-of-products MetAodth table to
Karnaugh Map, Pairs, Quads, and Octets, Karnaugipl&ication, Don’t Care Conditions,
Product-of-Sum Method, Product-of-sum Simplificati@implification by Quine-McClusky
Method, Simplification by VEM Technique. 11 e

Unit-2
Data Processing Circuits and Arithmetic Circuits:
Multiplexers, Demultiplexers, Decoders, BCD-to-Dmal Decoders, Seven-segment
Decoders, Encoders, Ex-OR gates, Parity Generatmr<heckers, Magnitude Comparators,
Design of code converters, Half Adder, Full Addeglf Subtractor, Full Subtractor, Fast
Adder, Adder- Subtractor 10 Hours

Unit-3
Memory Devices Read-only memory(ROM), PROM, EPROM, EEPROM , PPaagmable
Array Logic (PAL), Programmable Logic Array (PLA).
Flip-Flops and Simple Flip-Flop Applications: The Basic Bistable Elements, Latches,
Timing Considerations, Master-Slave Flip-Flops Bulsggered Flip-Flops, Edge -
Triggered Flip-Flops, Characteristics Equationsivarsion of flip-flops. 10 Hours

lll & IV Semester Syllabus 2015-2016 4
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Unit-4
Registers:types of registers, serial in serial out , sengbarallel out, parallel in serial out,
parallel in parallel out, Application of shift regers: Ring counter, Johnson counter,
sequence detector and sequence generator.
Asynchronous and synchronous counterAsynchronous counter- up, down, up and down
counter, design of synchronous up counter and dmwmnter, decade counter, counter design
as a synthesis problem. 10 Hours

Unit-5
D/A Conversion and A/D Conversion:Variable, Resistor Networks, Binary Ladders, D/A
Converters, D/A Accuracy and Resolution, A/D ComeeSimultaneous Conversion, A/D
Converter-Counter Method, Continuous A/D ConversiafD Techniques, Dual-slope A/D
Conversion, A/D Accuracy and Resolution
VHDL Programming: Introduction to VHDL, Describing data flow, Behaxad, Structural
and Mixed design style, Simulating design for Amistic and Combinational circuits.

11 Hours
Text Books:
1. Digital Principles and Applications: Donald Palch, Albert Paul Malvino &  Goutham
Saha, TMH, 8th Edition, 2014.

2. A Verilog HDL Primer, 2 Edition, J . Bhaskar, BS Publications

Reference Books:

1. Digital Principles & Design by Donald D Givoné" &eprint, Tata McGraw Hill 2009.

2. Fundamentals of Digital Logic with Verilog DesijgStephen Brown, ZVonkoVranesic,
TMH, 2006

Course Outcomes :

After learning all the units of the course, the stdent is able to ,
Understand Basic gates and Universal gates.

Designthe combinational logic circuits with minimum gsite
Apply the logic to design memory circuits.

Designshift registers and counters using flip-flops.
Understand andWrite the VHDL code for all logic circuits

arwnE
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Department of Computer Science and Engineering

Course Title : Data Structures
Course Code : P15CS38Semester : Il [L :T:P:H : 3:2:0:5 Credits: 4
Contact Period: Lecture: 52 Hr, Exam: 3 Hr | Weightage: CIE:50; SEE:50

Prerequisites: Subject requires student to know about
1. Basic C programming skills
2. Basics of computers

Course Learning Objectives (CLOS)

This course aims to

1. Understand Abstract data types, Stacks and recursion

2. Learn the different types of linked list

3. Learn the Basic operations on - Linear queue, Circulsaug, Priority Queue and Double
ended Queue .

4. Apply the différent tree traversal techniques

5. Learn the different sorting and searching techniques.

Relevance of Course:

1. Data structures are used in almost every prograsoftware system.

2. Specific data structures are essential ingred@ntsany efficient algorithms, and make
possible the management of huge amounts of dath,asularge integrated collection of
databases.

3. Some programming languages emphasize data streictatier than algorithms, as the
key organizing factor in software design.

4. They help you write efficient code and solve protdan optimal or near-optimal ways.
Without them, you will be reinventing the wheelotmlways successfully.

5. Also, they help you structure your code, so thaait be maintained more easily by
encouraging a better design / implementation.

Course Content
Unit-1
Introduction to data structures-Definition, Abstract Data Types-ADT faational numbers,
ADT for varying length Character StrinGlassification of Data Structures.
Stacks

Representing stack in C- Implementation of Pushp &uad display operations using arrays

and pointers.

Example of Stacks: Infix, Postfix, Prefix, Infix foostfix, prefix to postfix, evaluation of

postfix.

Recursion

Definition ,Writing Recursive programs-Factorial idbers, Fibonacci Numbers and Tower

of Hanoi Problem. 10 Hours
Unit-2

Linked Lists

Static Memory Allocation and Dynamic Memory Allotat, Basic operations on SLL, DLL,
Circular SLL and Circular DLL: insertion, deleti@md display. Implementation of SLL with

lll & IV Semester Syllabus 2015-2016 6



Department of Computer Science and Engineering

Header nodes. 10 Hours
Unit-3

Applications of Linked Lists: Merging, Reversing, Searching, Addition of twdypmmmials

using SLL.

Queues:Definition, Representation, operations, implemeatatising arrays and linked lists.
Different types of queues, Basic operations omehr queue, Circular queue, Priority Queue
and Double ended Queue (Using SLL), ApplicationQuéues. 10 Hours

Unit-4
Trees
Introduction-Definition, Tree Representation, Pmbjes of Trees, Operations on Binary tree,
Binary Search Tree [BST] - Definition, searchinglB#sertion to BST, Deletion from BST,
Display BST
Tree and their Applications- Tree Traversal, Gelnépgoression as a tree, Evaluating an
Expression Tree; Threaded Binary Trees-ThreadsdémoTraversal of a Threaded Binary
Tree, Inserting a Node into a Threaded Binary Tree. 12 Hours

Unit-5
Sorting Techniques
Insertion sort, Quick sort, Binary tree sort, Heapt, Merge sort.
Searching Techniques
sentinel search, probability search, ordered datch (Text Book-2) 10 Hours

Text Book :

1. Data Structures using C and C++ by Yedidyah kangand Moshe J. Augenstein and
Aaron M.Tenanbaum, PHI"®Edition.

2. Data Structures — A pseudo code Approach with Richard F Gilberg and Behrouz A
forouzan, & Edition.

Reference Book
1. Fundamentals of Data Structures in C - Horgw#ahani, Anderson-Freed, Second
Edition, University Press"2Edition. Understand primitive and derived datacture.

Course Outcomes
After learning all the units of the course, the stdent is able to
1. Designand Implement standard data structures like siarlg recursion
2. Designand implement operations on linked list.
3. Developprograms to implement different queues.
4. Design andimplement different tree traversal techniques ugie@gtion and recursion..
5. Implement sorting and searching techniques

lll & IV Semester Syllabus 2015-2016 7
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Course Title : Discrete Mathematical Structures

Course Code : P15CS34 Semester : Il L:T:P:H:2:2:0:4 Credit: 3

Contact Period: Lecture: 52 Hr, Exam: 3 Hr Weightage: CIE:50; SEE:50

Prerequisites: Logic Design

Course Learning Objectives :

1. Analyze and Solve problems using simple techniguieounting theory and set theory.-
L1, L2

2. Learn and identify the fundamentals of logic and asQuantifiers. —L1, L2, L3

3. Understand the importance of induction principlel gigeonhole principle in proving
statements-.L2, L3, L4

4. Learn and understand the basic concepts relatiomd functions, and their
representations.-L1, L2, L3

5. Learn the concepts of group theory and learn apilyagding theory concepts to code
and decode a message.-L1, L5

Relevance of the CourseThis course is to develop the mathematical abdityhe student in the
application areas such as set theory, countingrthéagic theory, coding theory, data structures,
theory of computer languages and the analysis gborighms. The student gets introduced to
applications in engineering, physical and life sces, statistics and social sciences. The studéint w
be exposed to the idea that generates applicabbmaathematical expressions to the real time
problems and develop ability to think in that dtren.

Course contents
Unit 1
Principles of counting: The rules of sum and product, Permutations, Contibimst The
Binomial theorem- combinations with repetition.
Set Theory: Setsand subsets, set operations and the Laws of setythCounting and Venn
Diagrams, A First Word on Probability. 10 Hsur

Unit 2
Fundamentals of Logic Basic Connectives and Truth Tables, Logic Equivedenhe Laws
of Logic, Logical Implication - Rules of Inference.
Quantifiers and their uses: Quantifiers, Definitions and tiheols of Theorems (Direct and
indirect methods) 10 Hours
Unit 3
Properties of Integers Mathematical Induction, The Well Ordering PrineijpMathematical
Induction in the Alternative form, Recursive Defians.
Relations and Functions Cartesian Products and Relations, FunctionsnRiad One-to-
One, Onto Functions — Stirling’s Numbers of theBecKind, The Pigeon-hole Principle,
Function Composition and Inverse Functions. Speftiactions-characteristic function,
Permutation function, Hashing function. 10 Hou

lll & IV Semester Syllabus 2015-2016 8
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Unit 4
Relations Revisited Properties of Relations Computer Recognition : AZere Matrices and
Directed Graphs, Partial Orders - Hasse Diagrams.
Equivalence Relations and Partitions Partitions induced by Equivalence relations.
Topological sorting algorithm, totally ordered sdigtremal elements, Lattices. 12 Hours
Unit 5
Groups: Definitions, Elementary Properties, Homomorphismsomorphisms, and Cyclic
Groups, Cosets, and Lagrange's Theorem.
Coding Theory: Elements of Coding Theory, The Hamming MetriceTParity Check, and
Generator Matrices. Group Codes: Decoding with eCbeaders. 10 Hours

Text Books :

1. Discrete and Combinatorial Mathematics, RalphPma@ldi &B.V. Ramana, 8 Edition,
PHI/Pearson education. Chapter 8, 9, 10, 11, 12.

2. “Discrete Mathematical structures”, Dr D. S. Chasthekariah, Prism 2005.

Reference Books:

1. “Discrete Mathematics and its Applications ”, Ketinél. Rosen, 6th Edition, McGraw
Hill, 2007.

2. “Discrete Mathematical Structures: Theory and Aggions ”, D.S. Malik and M.K.
Sen, Thomson, 2004.

3. “Discrete Mathematical structures”, Kolman BusbysRo¢ 5th edition , PHI.

Course Outcomes
After learning all the units of the course, the stdent is able to

1. Understand the principles of counting and sebrhe-L2

2. ldentify the quantifiers and their uses and lemftindamentals of logic theory.-L3

3. Apply the Mathematical induction principle and pgéole principle to solve the real
time problems.-L5

4. Solve the problems using the concepts of relatiand functions and Identify the
different ways of  representing relations.-L3

5. Apply the concepts of group theory and coding tiidorsolve the given problem.-L5
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Model Question Paper Marks| CO's| Levels
Unit-I
l.a | Find the number of license plates created whichtains two English 6 Col | L2
alphabets followed by four digits i) with repetiid) without repetition.
b. How many arrangements are there of all the leiterSOCIOLOGICAL 7 CO1 | L2
such that (i) letters A and G are adjacent?a(g)all the Vowels adjacent?
C. i) Determine the coefficient ofy z° in the expansion (2x+y+3%) 6 CO1|L2
i) Find the number of positive integer solutior® the equatiorn
X1+Xo+X3+Xs+Xs = 32 each is greater than or equal to zero.
2.a | Define power set, subset, super set of A. Fortamge sets\, B, C Verify | 6 CO1 | L2
(A-C)-B-C)= A-(BUC)=(A-B)-C
b. In a class of 31 students, a test of three questi@s given and every studg 7 CO1 | L3
answered atleast one question, 6 students didnsotea the first question,
failed to answer the second question and 8 didanetver the third questiq
and 8 students answered all questions answerdal. the number of studen
who answered (i) exactly one question? (iBadt one question?
C. ()If two integers are selected at random and withceplacement fron 7 CO1 | L2
{1,2,...,99,100} .what is the probability that theim is even.
(i) If a fair coin is tossed tour times what itprobability that two heads ar
two tails occur
UNIT -1l
3.a | Define tautology Is (pCq)- (p- (pCqg)) a tautology?(Justify you 6 CO2 | L1,L2
answer) using truth table and without using ttatble.
b. Define logical equivalence and using laws verify 6 CO2 | L2
Gplot (pb(plag)E(PUaq)
C. Express symbolically and check the validity. In® sunny this afternoon ar 8 CO2 | L3
is colder than yesterday. We will go for swimmihgumd only if it is sunny. If
we do not go for swimming then we will take a tripwe take a trip then w
will be home by sunset. Therefore we will be horgesbnset.
4.a | Write the statements in the symbolic form withpadfic universe for each | 6 CO2 | L2
(i) All students have greater than 8G%redance.
(i) Some students have enrolled in tpor
(iif) Some integers are divisible by Faare even
b. Define Rule of universal specification and geneedlon. 4 CO2 | L2
C. Expressing symbolically check the validity " Nanjor or senior has enrollg 6 CO2 | L3
in sports. Raju has enrolled in sports. Therefdaju is not a senior.”
d. Prove or disprove directly “The sum of any fivensecutive integers | 4 CO2 | L2
always divisible by 5”
Unit Il
5.a. | State mathematical Induction principle and Prowa th3+2.4+...... +n(n+2)7 6 CO3 | L2
n(n+1)(2n+7) / 6 for all integers>a.
b. (i) Write the given sequence in explicit form=8, and ga,.; + n for n>2 7 CO3 | L2
(iExpress the sequence recursively3n+2 for all > 1
C. Define one-one fuctions, onto functions and find ttumber of one-one ar 7 CO3 | L1,
lll & IV Semester Syllabus 2015-2016 10




Department of Computer Science and Engineering

onto functions from a set of m elements to a set @kements. L2
6.a. | Prove that any subset of size 6 from the set S:31,2,9}must contain twq 6 CO3 | L2
elements whose sum is 10.
b. Let f and g be two functions from R to R definedfpg=2x+1 and g(x) = x/3 7 CO3 | L2
,Find i) fog and gof (ii) (goff and f'o g*
C. Define permutation function, Hashing function, @dweristic function. 7 CO3 | L1
UNIT- IV
7.a | Define an equivalence relation 8 CO4 | L2
DP.T. if R is a relation defined as “x+y =eveni & ii) find the partition
induced by R on A={1,3,5,6,8}.
b Define partially ordered set and draw the Hassgrdrm of all positive 8 CO4 | L2
divisors of 36.
c Write the relation matrix for the relations defihas(i) “x +y >2 x” fon 4 CO4 | L2
the set given A={2,3,4,6,7}
8.a. | Define least element, greatest element, minimalaximal element of ¢ 6 CO4 | L1
relation R on A.
b. Draw four graphs that represent a lattice withdvegason 7 CO4 | L2
C. Define Supremum and infimum of a subset B of A veh@,R) is a poset. 7 CO4 | L1
UNIT -V
9a | Define a group, Isomorphism between two groups. 6 CO5 | L1
b State and prove Lagrange’s theorm 7 CO5 | L1,
L2
c Prove that identity element and inverse of eveeynent is unique in a groy 7 CO5 | L2
G
10.a| An encoding function E:Z2— Z,’is given by the generator matrix 10 CO5 | L3
G= [1 0 11 CI]
0101 1
i) Determine all code words. What can be said aloeterror  detectio
capability of this code?
il)’What about its error correction capability?
iii) Find the associated parity check matrix H.
b. | Write short notes on i)Encoding and Decoding ofessage 10 CO5 | L2
i)Hamming metric
iii)Generator matrix.
lll & IV Semester Syllabus 2015-2016 11
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Course Title: Object Oriented Programming with C++.

Course Code :P15CS35 | Semester: Il | L:T:P:H: 3:2:0:5 Credits: 4

Contact Period: Lecture: 52 Hr, Exam: 3 I—‘r Weightage: CIE:50; SEE:50

Prerequisites:
1. Basic knowledge in C++ or C constructs.

Course Learning Objectives (CLOS)
The students should be able to
1. Describethe benefits of object oriented programming.
2. lllustrate the concept of redefining the operators for usdinéd data types.
3. Use theconcept of templates to reduce code size.
4. Demonstrate adeptness of object oriented programming in dgwetp solutions to
problems demonstrating usage of data abstractmmapsulation, and inheritance.
5. ldentify benefits of using virtual functions.

Relevance of the Course:

This course has been designed to help the studértsmputer Science and Engineering to
write thehigher level of abstraction for solving real-life problems.

By studying the features of OOPs you can combiheglaita structures and algorithms of a software
entity inside the same box.

The fastest and safest way of developing a newicgtigin is to reuse existing codes, OOPs provide
Reusable code feature.

Course Content

Unit 1
Basic Concepts of object oriented programming:
Objects, Classes, data abstraction and encapsulltiwritance, polymorphism, dynamic
binding, message passing. Benefits of OOP’s asdafiplication. Procedure oriented
programming V/S object oriented programming (OOP).
Classes and Objects:
Creation, accessing class members, defining merfusations, Inline function, function
overloading, default arguments, friend functioratist data members and member function,
arrays of objects, object as function argumenturrétg objects from functions, const
member function, pointer to object, namespace fonestdals. 11 Hours

Unit 2

Constructor and Destructor :

Types of constructors: Parameterized constructaultiple constructors in a class, and

constructors with default arguments, copy constmycDynamic constructor. Dynamic

initialization of objects, Destructors.

Operator Overloading :

Need of operator overloading, overloading unaryrafpes, overloading binary operators,

binary operator overloading using friend functianstream / outstream operator overloading.
11 Hours
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Unit 3
Templates:
Introduction, function templates, function tempfatevith multiple parameters, class
templates, class templates with multiple paramgteverloading of template functions,
member function templates.
Exception handling:
Exception handling fundamentals, Exception handiipions.
STL: overview, containers, vectors, lists, maps . HbOrs

Unit 4
Inheritance:
Introduction, defining a derived classes, singleentance, multilevel inheritance, multiple
inheritance, hierarchical inheritance, hybrid intamce, Virtual base classes, constructors in
derived classes. 10 Hours
Unit 5
Virtual Functions and Polymorphism :
Virtual function, Calling a Virtual function throhga base class reference, inheriting
Virtual attribute and Virtual functions, Puretual functions, Early vs. late binding.
C++ I/O Stream Basics :
C++ streams, stream classes, Formatted I/O. 0 Haurs

Text Books:

1. Object- oriented programming with C++,E Balgwamy, Tata McGraw Hill, 2014.

2. Mastering C++, K R Venugopal, RajkumarBuyya,alrdcGraw Hill, 2¢ Edition,
Tata McGraw Hill, 2013.

Reference Books:

1. The Complete Reference C++, Herbert ScheldtEdition, Tata McGraw Hill, 2012.

2. C++ Primer, Stanley B.Lippman, JoseeLajoie,Edition, Pearson Education, 2009.

Course Outcomes:

The students should be able to

. Apply the concepts of data abstraction and data encaijosula

. Demonstratethe concept of redefining the operators for uséindd data types.
Developthe application using templates to reduce the coxke

. ldentify and apply the different inheritance in the given problem

. Apply multiple forms and I/O streams.

OhWNE
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Model Question Paper:

Q. No Questions Marks | CO’s | Levels
Unit-1
1a) List and Explain the different features of @O 7 COo1 IL12
b) Write a program illustrating class declaration,ini@bn 2 col L6
and accessing the members.
0) Write application of the scope resolution operator 6 col L3
C++?
OR
When will you make a function inline? Why? Write
23) inline function to find the greatest of two numbers 6 co1 L3
b) lllustrate friend functions and friend classes? Wdra 8 col L3
the merits and demerits of using friend functions?
C) Demonstrate the use of default arguments 6 COL3
Unit - 2
3a) Define Constructors and destructors? Explain thegyof 9 coz| L2.L2
constructors.
b) Write a program to access members of a studerd clag 6 cO2 13
using a pointer to object members.
0) List the limitations of overloading unary operatdiow 5 cO2 13
are they overcome?
OR
4 a) List the rules to overload binary operator. T CO2 L3
b The effect of a default argument can be alternbtive
) . ) . : 6 CO2 L2
achieved by overloading. Discuss with an example.
0) How many arguments are required in the definitibaro - CcO2 L3
overloaded unary operators / lllustrate with amepia?
Unit - 3
5a) Define template. Explain the use of writingmplate. 5 CO3 L1,L7
b) Implement stack using templates. 10 Co3 L
c) Distinguish between lists and vectors, sets andsmap 5 co3| L3
OR
6 Define exception? How is an exception handled irT+
a) 8 CO3
b) Defing STL and !ist its components? Hovy STL 6 co3| L1.L2
algorithms are different from the conventional
Identify the suitable containers for the following
application i) insertion at the back of a containky
C) Frequent insertion and deletion at both the ends of 6 COos3 L3
container. iii) Frequent insertion and deletiorthia
middle of a container.
Unit - 4
7 a) Describe the syntax of different types of nithace. 6 CO4 L2
b) List the differences between inheriting a clagh 6 CO4 L2
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public and private visibility mode?

Consider an example of declaring the examinatisalte
Design threeclasseStudent, Exam andResult The
Student class has data members such as those
representing roll no., name, etc. Create the daam by
inheriting the Student class. The Exam class adts d

©) members representing the marks scored in six $8bjeg Co4 L6
Derive the Result from the Exam class and it reswn
members such as total marks. Write an interactive
program to model this relationship. What type of
inheritance does this model belongs to?

OR

8 a) Use all types of inheritances to build classdrnchies. CO4 L3
With an example illustrate how base class member

b) functions can be invoked in a derived class ifdagved CO4| L1,L2
class also has a member function with the same namg

0) Describe how an object of a class that containsatbjof co4 L2
other classes created?

Unit-5

Define virtual functions.

92a) Describe the importance of virtual functions. CO5| LLL2
List and Explain the various methods of performing

b) formatted stream 1/O operations. CO5| LLL2
Differentiate between early and late binding byirmgvan

©) example to each. CO5 L3

OR

10 a) List the rules that must be satisfied while cregtrirtual CO5 L2
functions

b) Write the output of the following statements? CO5 L3
i)cout<<65; i) cout.put(65); iii) cout.ot();

0) Discuss the various forms of get() function suppdity CO5 L2

the input strem. How are they used.
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Course Title : Computer Organization

Course Code P15CS36| Semester llI L:T:P:H :4:0:0:4 Credits: 4

Contact Period: Lecture: 52 Hr, Exam: 3 Hr Weightage:CIE:50; SEE:50

Prerequisites:
1. Digital logic design
2. Basic mathematics
3. Fundamentals of computers

Course Learning Objectives

The student should be able to:

1. Discuss basic principles of computer system, metabdtreatment of machine
instructions, addressing techniques, and instrn&eguencing.

2. ldentify the major hardware, Input/output composesftthe system.

3. Discuss the basic concepts of memory system, Memegplacement algorithms, and
performance considerations

4. Analyze the execution of instructions /programswimg the basic principles of computer
architecture and assembly language.

5. Analyze and compare the algorithms used in aritlonuetit

Relevance of the course

1. Basically gives us a very fundamental understandfrigow things work in computers

2. Let us know how exactly each instruction is exedufehe data flow, timing analysis,
memory hierarchy, trade offs between executionasjdhardware requirements, software
and hardware tradeoffs can be known

3. Useful for a code or compiler designer, as computegranisation teaches us how
“hazards” and “stalls” can be avoided by changimg ¢oding order and algorithms, and
to make use of “pipeline” as best as possible.

4. Useful in study of embedded system, processor desig

Course Content
Unit 1

Basic Structure of Computers:
Computer Types, Functional Units, Basic Operati€g®ahcepts, Number Representation and
Arithmetic Operations, Character RepresentationfoPaance
Instruction Set Architecture:
Memory Locations and Addresses, Memory Operatiomstructions and Instruction
Sequencing, Addressing Modes, Assembly LanguagekSt
11 Hours
Unit 2
Instruction Set Architecture (Cont'd):
Subroutines, Additional Instructions
Basic Input/output: Accessing I/O/Devices, Interrupts
Software: Interaction between Assembly Language and C LargyuHge Operating System
10 Hours
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Unit 3
Basic Processing Unit
Fundamental Concepts, Instruction Execution, Hardv@@omponents, Instruction Fetch and
Execution Steps, Control Signals, Hardwired Control
Input/output Organization
Bus Structure, Bus Operation, Arbitration, Integdgircuits, Interconnection Standards

11 Hours

Unit 4
The Memory System: Basic Concepts, Semiconductor RAM Memories, Realj-On
Memories, Direct Memory Access, Memory Hierarchyaclie Memories, Performance
Considerations, Virtual Memory, Memory Managemeatg&rements

10 Hours
Unit 5
Arithmetic : Addition and Subtraction of Signed Numbers, DesifjRast Address, Multiplication of
Unsigned Numbers, Multiplication of Signed Numbétast Multiplication, Integer Division,
Floating-Point Numbers and Operations, Decimal-iwaBs Conversion
10 Hours

Text Book:
1. Computer Organization and Embedded Systems Haanlacher, Zvonko Vranesic, Safwat
Zaky, Naraig Manjikian ,6th Edition, TMH, 2012.

Reference Book:

1. Computer Organization & Architecture, WilliameSings, 9" Edition, PHI, 2013.

2. Computer Systems Design and Architecture, VinéenHeuring & Harry F. Jordan"®
Ed. Pearson Education, 2004.

Course Outcomes :

1. Understand and analyze the machine instructadsprogram execution.
2. Understand and Explain the 1/0O organisation

3. Understand and explain the memory system.

4. Apply the algorithms used for performing vari@ighmetic operations.
5 Understand and Explain the Concept of Basict/@uutput
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Course Title : Data Structures Laboratory

Course Code : P15CSL31 Semester : Il L:T:P:H:0:0:3:3 Credits: 1.5

No. of Hours per Week: 3, Exam: 3 Hr Weightage: CIE5S0; SEE:50

Prerequisites:
1. C programming language
2. Data structures knowledge
3. Fundamentals of computers

Course Content
1. Write a C program to construct a stack and ttopa the following operations.
i) Push i) Pop iii) Display

The program should print appropriate message &mksbverflow, stack underflow & stack

empty.

2. Write a C program to convert and print a givalids parenthesized infix arithmetic
expression to prefix expression.  The expressmmsists of single character operands
and binary operators + (Plus), - (Minus), * (Mulyip / (Divide).

3. Write a C program to evaluate a valid prefix reggion using stack. Assume that the
prefix expression is read as single line consisthgon negative single digit operands
and binary arithmetic operations.

4. Write a C program to check whether a given gtisnpalindrome or not using stack.

Programs on Recursion

5. Write a recursive C programs for
a) To find larger of ‘n’ elements in an array
b) To multiply two natural numbers
c¢) Solving the Towers of Hanoi Problem

Programs on Queues

6. Write a C program to simulate the working ofugeges using an array provide the
following operation

i) Insert i) Delete iii) Display

7. Write a C program to simulate the working ofraudar queues with items as strings.

Provide the following operations
i) Insert i) Delete iii) Display

8. Write a C program to simulate the working of BleuEnded Queue of integers using

Structures. Provide the following operations
i) Insert from front/rear end ii) Delete from fitdrear end iii) Display

9. Write a C program to implement priority queusmg structures (Assume a maximum of 3
gueues).

Programs on Linked List

10. Write a C program using dynamic variables amidtprs, to construct a Singly Linked
List consisting of the following information in dacode : Employee id (integer),
Employee name (character string) and Departmear#cker string). The operation to be
supported are
a) The insertion operation
i) At the front end of the list i) At the rear endlthe list iii) At any portion in the
list
» Deleting a node based on employee id. If the §pedanode is not present in the list

an error message should be displayed. Both thensp$hould be demonstrated.
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» Searching a node based on employee id and updiatasormation content. If the
specified node is not present in the list an emessage should be displayed. Both
situations should be displayed. Displaying alltioeles in the list

11. Write a C program to construcOadered Singly Linked List and to perform the
following operations
i) Reverse a list i) Concatenationwbtlists
* Write a C program to support the following operasi@mn a Doubly Linked List where
each node consists of integers
e Create a Doubly Linked List by adding each nodéatfront
* Insert a new node to the right of the node whoseviadue is read as an input
* To delete all nodes whose info is same as key item.
» Display the contents of the list
Programs on Tree
12.Write a C program
i) To create a tree il) To search for an item
iii) To get the exact copy of a tree iv) To disptag elements
13. Write a C program

» To construct a binary search tree of integers

» To traverse the tree using In-Order, Pre-OrderRost-Order traversal method

* To display the elements

14. Write a C program
* To construct a ordered BST of items
* Toinsert an item into an ordered BST (No duplisatee allowed)
* To search anitemin BST
* To display the elements
15. Write a C program to sort the given list of mimbers using
i) Merge Sort i) Quick Sort

Exercise Problems
16. Write a C program to implement queues usingl$ibinked List.
17. Write a C program

I) To create a binary tree i) To find thediiof a tree

iii) To count the number of nodes in a treg) To display the contents
18. Write a C program to search en element in argisst of ‘n’ numbers

using i) Linear Search i) By Search

Course Outcomes:
Students will be able to :
1. Develop and implement programs on stacks
2. Develop and implement programs on recursion
3. Develop and implement programs on queues
4. Develop and implement programs on linked lists
5. Develop and implement programs on trees
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Course Title : Digital Logic Design Laboratory
Course Code :P15CSL38| Semester Il | L:T:P:H: 0:0:3:3 Credits: 1.5
No. of Hours per Week:3, Exam: 3 Hr Weightage: CIE:50; SEE:50

Prerequisites:
1. Knowledge of Logic gates, design
2. Knowledge of Boolean algebra
3. Fundamentals of computers

Course Content
Experiment on combinational logic circuits
1. Introduction to basic gates.
2. Realization of boolean expressions
Code Converters
1. Binary to Grey code using basic gates.
2. Excess -3 to BCD using universal gates and alysible result in 7 segment display.
3. Write the Verilog /VHDL code for both (a) and.(b

Experiment on data processing circuit.
1. Given any 3 and 4 variable logic expression &ignpsing EVM and realize the
simplified logic expression using
* 3:8 multiplexer.
* Use suitable Decoder
2. Write the Verilog /VHDL code for an 8:1 multipler
Decoder and Arithmetic circuits
1.1 bit and 2 bit Magnitude comparator using Decd@eaind NAND gates.
2. Full adder and Full subtractor using Decoder IC HAIND gates.
3. Write the Verilog/VHDL code for full subtractor arill adder.

Encoder

1. Implement an 8-to-3-line encoder

2. Write the Verilog/VHDL code for encoder

Experiment on Flip-Flops

1. JK Master slave using Nand gates.

2. Convert JK flip flop to D and T flip flop

3. Write the Verilog/VHDL code for D Flip-Flop withositive-edge triggering

Shift Register

1. Implement a ring counter and Johnson counteigu&ibit shift register.

2. Design a 3-bit serial-in —serial out and aafpakin —parallel out shift register using J-K
flip flop

3. Design a 3 bit sequence detector and verifgperation

4. Write the Verilog/VHDL code for ring and Johnsoounter.

Counters

1. Implement an asynchronous counter using decadlger and use 7 segment display to
display the count 0 to n (n<=9).

2. Write the Verilog/VHDL code for decade counter.

3. Design and implement 3 bit (n<8) synchronousaynter using J-K Flip -Flop ICs.

4. Design a counter for the given sequence witk incondition.

5. Design a 2 bit down counter using D- Flip —Flop.

6. Write the Verilog/VHDL code for sequence counter
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Course Title: Aptitude and Reasoning Development - BEGINNER. (A3D

Course Code :P15HU39 Semester 1l L-T-P:0-0-2 Credits: NA

Contact Period: Lecture:32 Hrs, Exam: 3 Hrs Weightage CIE:100% - [P/NP]

Prerequisites: Basics of mathematics.
Course Learning Objectives (CLOSs)

This course aims to

1. Solve the mathematical calculations easily and kyicising the methods of vedic

mathematics.

lllustrate different examples to learn about petages effectively.

Compare the different types of series.

Explain the logic behind solving problems underesesuch as A.P.,G.P.,H.P.

Explain divisibility rules, properties of differetitpes of numbers.

Explain methods to find the number of factors amah ®f factors.

Analyse the concept of power cycle, and find lagit énd last two digits.

Solve problems involving simple equations and iraditjes.

Explain Componendo, Dividendo, Invertendo, Altemheand other terms related to ratio

and proportion.

10.Explain the concepts behind the logical reasonimglufes such as arrangement, blood
relations and directions

©COoNoOO,WN

Course Content
Unit — |

Sharpen your axe!!

Vedic mathematics:

Viniculum and de- viniculum, subtractions using iginium .Nikhilum multiplication: For
numbers close to base values, multiplication of tanydigit numbers or three digits number
using criss cross method. Finding the square, squat, cubes , cube root of two digit and
three digit numbers quickly. Approximation in mplication and division. Checking the
answer using digital sum method

Percentage calculations and ratio comparison:

Percentage calculations Percentage rule for calculating , percentage valiresugh
additions, percentage— fraction table, approxinmatio calculating percentages. Application
based problemd$Ratio comparison: calculations method for ratio compressions: 1.dtoss
multiplication method, 2. percentage value compoessmethod 3. numerator and
denominator percentage change method. Method floulaéing the value of percentage
change in the ratio. Application based problems. 8 Hrs

Unit—1I
Analytical Reasoning 1: series
Number series:Standard patterns of number series, pure seriefgcpsquare, square cube,
prime, combination of this series. Difference sgrigtio series, mixed series, geometric
series, two-tier arithmetic series, three-tier hamietic series, change in the order for
difference series, change in the order for ratreesesample company questions.
Letter series Alphabet and Alphanumeric series, finding the nmigsierm based on logic
learnt in number series module, continuous patsames, correspondence series. sample
company questions.
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Picture series :image analysis, addition deletion rotation or niodtion of lines or shapes.
Understanding the symmetry of the image. Mirror gmaanalysis. sample company
guestions. 6 Hrs
Unit — 11

Number system:
Introduction, Integers: Remainder zero concept, Odd and Even Integersatifegand
positive integers, power numbet, @roperties of a perfect square numidaime number:
General method to identify the prime number, proeerof prime numbers. Euler's number.
Factorial number: Wilson’s theorem, important results on factorialvisor: number of
divisors, sum of divisors, number expressed aptbduct of two factors.
Divisibility rules: divisibility of a whole number by a whole numbeiyidibility of an
expression by an expressioNodulus concept: divisibility rules in modulus, rules of
operations in modulusFinding one remainder: One divisor, remainder ofal- b,
remainder for more than one divisor.
Unit digit: Concept of power cycle, finding last two digitddumber of trailing zeroes.

6 hrs

Unit — IV

Simple equations, Ratio Proportions and Variations:
Simple equations:Linear equations-Linear equations in one varialobear equation in two
variables, Different methods of solving linear eguas in two variables— Method of
elimination, Method of substitution, Method of csamultiplication. Format of equations that
can be converted to linear equations, Linear eqoatof three variables, Inequalities and its
properties. Advanced problems on Simple equatidgs.problems.
Ratio Proportions and Variations: Understanding the meaning and difference between
ratio, proportion and variation. Properties of gatComparison of more than two quantities,
Proportion, Properties of proportion - ComponenBaidendo, Invertendo, Alternendo.
Continued proportion, Mean proportion. VariatioDBirect variation, Indirect variation, Joint
variation, Short cut methods to solve problems amation. 6 hrs

Unit -V
Building the fundamentals of logical reasoning:
Arrangement:
Approach to tackle questions, Different types waagement— Linear arrangement, Circular
arrangement. Selection, Double line map. Possiblgsvef arrangement— Words or numbers,
left side only, right side only, left right alteteaincreasing or decreasing order, interchange
vs push, Strategy for solutions— some tips for kjaizswers, general strategy.
Directions :
Basics. Pythagorean theorem, Pythagorean tri@eisjng problems for practice.
Blood relations :
Some typical relations that we come across, faindg, Structuring the given problem step
by step. Suggested methods— Backtracking, dravangly tree. Problems on blood relations
and professions. 6 hrs

Reference Books:

The Trachtenberg speed system of basic mathemptibBshed by Rupa publications.

CAT Mathematics by AbhijithGuha. published by PEkining private limited.

Quantitative aptitude by Dr. R. S Agarwal, publdhey S.Chand private limited.

Verbal reasoning by Dr. R. S Agarwal , publishedsbyChand private limited.

Quantitative aptitude for CAT by Arun Sharma, psbé&d by McGraw Hill publication.
6. Analytical reasoning by M.K Pandey BSC PUBLISHIN@®VT.LTD

agrwnE
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Course QOutcomes

After learning all the units of the course, the stdent is able to:

1. Solve mathematical calculations in less duratiomgared to the conventional method.
L2

2. Give examples for AP, GP and HP and differentiatsvben them. L1

3. Apply divisibility rules , power cycle method andatuate the significance of the number
system module. L2

4. Point out the errors in the problems concerningjurdities and solve simple equations
and problems based on ratio, proportion and vanati5

5. Solve the problems based on blood relations, daestand arrangement. L4
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Course Title : Additional Mathematics-I
(A Bridge course for Diploma qualified studentdibfSem. B. E.)

Course Code :P15MADIP31 Semester L:T:P:H: 2:2:0:4 | Credits: NA

Contact Period: Lecture: 52 Hrs, Weightage: CIE:100%, [P/NP]

Course contents

UNIT -I
Complex Trigonometry: Complex Numbers: Definitions & properties. Modsilland
amplitude of a complex number, Argand’s diagram;NDmvre’s theorem (without proof).
Roots of complex number - Simple problems.
Vector Algebra: Scalar and vectors. Vectors addition and sutirac Multiplication of
vectors(Dot and Cross products). Scalar and véxpde products-simple problems.

12Hrs

UNIT -l
Differential Calculus: Review of successive differentiation. Formulae " derivatives of
standard functions- Liebnitz’s theorem(without djodPolar curves —angle between the
radius vector and the tangent pedal equation- Bnodl Maclaurin’s series expansions-
lllustrative examples. Partial Differentiation :IEtis theorem for homogeneous functions of
two variables. Total derivatives-differentiation afomposite and implicit function.
Application to Jacobians, errors & approximations. 10 Hrs

UNIT -l
Integral Calculus: Statement of reduction formulae fein"x, coSx, and sifixcosx and
evaluation of these with standard limits-ExampleBifferentiation under integral
sign(Integrals with constants limits)-Simple prahbke Applications of integration to area,
length of a given curve, volume and surface aresobdis of revolution. 10 Hrs

UNIT-IV
Vector Differentiation: Differentiation of vector functions. Velocity aratceleration of a
particle moving on a space curve. Scalar and vgmort functions. Gradient, Divergence,
Curl and Laplacian (Definitions only). Solenoidaldarrotational vector fields-Problems.
10 Hrs

UNIT-V
Ordinary differential equations (ODE’s): Introductionsolutions of first order and first
degree differential equations: homogene@®ct, linear differential equations of order one
and equations reducible to above types. Applicatioifirst order and first degree ODE’s -
Orthogonal trajectories of cartesian and polar esirWNewton’s law of cooling, R-L circuits-
Simple illustrative examples from engineering field 10 Hrs

Text Book:
1. B.S. Grewal: Higher Engineering Mathematics, Khamulishers, New Delhi, 42Ed.
2012.

References:

1.E. Kreyszig: Advanced Engineering MathematiobnWiley & Sons, 6 Ed., 2007.
2.N.P.Bali and Manish Goyal: Engineering Mathensatiaxmi Publishers,"7Ed., 2007.
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Course Title: Indian Constitution, Human Rights and Professidtthics
(A course for Diploma qualified students of Ill Selg E.)

Course Code:P15HMDIP310 | Semester il | L-T-P-H: 2-0-0-0-2 |  Credits: NA

Contact Period : Lecture :26 Hr | Weightage CIE:100% - [P/NP]

COURSE CONTENT

[. Indian Constitution:

Introductory Part - The preamble, Fundamental sight

Directive principles of state policy - and fundarntamuties

The union executive, union legislature and the mfualiciary

The state executive, state legislature and the ¢ogitt in the states

Special provision for scheduled caste and schedtilezbs

Election commission - Functions - Emergency pravisiand amendment of
the constitution

OO WNE

Il. Human rights:
Aims and objectives to create responsible citizgnshth awareness of human rights and
latest development.

1.
2.

Protection of human rights and protection of humghts act - 1993
Human right - with related to rights of women, dndn disabled, tribal's, aged and
minorities

Professional Ethics:
1. Aims, objects - advantages with national and irdBomal, recent development.
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4" SEMESTER

Course Title: Engineering Mathematics-1V
(Common to E&C, E&E, CS&E and IS&E Branches)

Course Code: P1I5SMAES41 Semester: 4 | L-T-P-B-2-0-5
Contact Period - Lecture: 52Hrs.; Exam: 3Hrs. \ Weigltage: CIE: 50%; SEE: 50%

Prerequisites: The student should have acquired the knowledgengingering Mathematics-I, Il
and Il of I, Il and 1l semester B.E.

Course Learning Objectives (CLOS):
This Course aims to;

1. Solve algebraic, transcendental and ordinary @iffeal equations arising in various engineeringvflo
and design data problems, using numerical techaiqleng with physical interpretation of the
solutions associated with initial/boundary condgito

2. Learn logical thinking and analytical /geometriskills in linear algebra through vector spacesishas
dimension and linear transformations along withstarction a matrix of linear transformations with
respect change of bases of same or different diomenisUnderstand iterative methods in linear
algebra such as Gauss-Jacobi, Gauss -Seidel, Retaaad Power method and their practical utility
in engineering fields.

3. Understand the basics of functions of complex Wem analytic functions, conformal and bilinear
transformations, complex integration, line/surfaokime integrals and residue theorems with their
scientific/engineering importance

4. Apply the basic tools of statistics to understandve fitting, moments, skewness, kurtosis,
correlation and regression, for frequency distidng; explore the idea of probability, probability
distributions, required in the analysis of engiirgexperiments.

5. Apply the basic concepts of probability distribusoto understand concept of joint probability amd t
find expectation covariance, correlation coeffitiestc. and to understand probability vector,
stochastic matrix etc.

Obtain series solution of essential ODE’s such essBl's and Legendre’s differential equations and
understand their scientific/engineering utility

Relevance of the Course:

Engineering Mathematics-IV deals with solving alget, transcendental and ordinary differential
equations arising in various engineering flow andigh data problems.

In linear algebra deals with vector space, subsp@eek and nullity, linear Transformation related t
engineering problem

Complex Analysis. Here we understand the basicsoaiplex variable, analyticity and potential fields
through complex potential and conformal transforamegt interpret the solution in fluid flow and
electromagnetic problems.

The process of complex integration and series septation of functions of complex variables indiel
theory and other Engineering applications.

In Statistics interpretation and analyzing the dfting of curves of best fit for experimentaltdaarising

in engineering calculations and analyze the sanexpyessing in the form of regression lines.
Probability distributions and use them in analyzany solving engineering problems associated with
probability models

The concept of joint probability of two random \abies and apply the knowledge of joint probability

distribution in interpreting data through statigtioneasure. And, analyze the notion of higher
transition probabilities, the Markov chain and gagunodels arising in engineering problems
Understand series solution of ODE’s and speciaitfans in engineering fields.
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Course Content
UNIT-I

Numerical Methods-II: Solution of algebraic and transcendental equatiori&section
method, Regula-Falsi method, Newton—Raphson medéimoldFixed point iteration method:
Aitken’s A?- process - lllustrative examples only.
Numerical solution of ordinary differential equations (ODE’s): Numerical solutions of
ODE’s of first order and first degree — Introduatioraylor’'s series method. Euler's and
modified Euler's method. Runge - Kutta method ofdkder. Milne’s and Adams predictor
& corrector methods (All formulae without proof)lllustrative examples from engineering
field. 10Hrs

UNIT-II
Linear Algebra-Il: Introduction to vector spaces — subspaces, linearly
independent/dependent sets ; Bases and dimensiwarliransformation - rank and nullity.
Change of basis. Matrix of linear transformatiofo proof for theorems/properties) -
lllustrative examples from engineering field.

Numerical methods for system of linear equations Gauss-Jacobi and Gauss- Seidel
iterative methods. Relaxation method Determination of largest eigen value and
corresponding eigen vector by power method 10 Hrs

UNIT-1II
Complex Analysis: Introduction to functions of complex variables. Ddfons- limit,
continuity and differentiability. Analytic functian Cauchy—Riemann equations in Cartesian
and polar forms, properties of analytic functioN® (proof). Construction of analytic function
: Milne-Thomson method.
Conformal transformation—Definitions. Discussionminsformations:

w=z", w=e*, W = z+%(z¢ 0) and Bilinear transformations.

Complex integration: Complex line integrals. Cauchy’s theorem, Cauclmtsgral formula.
Taylor's and Laurent's series (Statements only).@noblems. Singularities, poles and
residues. Cauchy’s residue theorem (statemew).@imple illustrative examplekl Hrs

UNIT-IV

Statistics: Brief review of measures of central tendency disgersion. Moments, skewness
and kurtosis. Curve fitting - least square method
y=a+bxy=ax,y = ab*and y= ax’ +bx+c. Prof. Karl Pearson’s coefficient of

correlation and linesf regression.

Probability Theory: Brief review of elementary probability theory. ilbm variables
(discrete and continuous)-Introduction to prob#pitistributions- probability mass/density
functions and cumulative probability density fuocs —lllustrative examples. Discrete
probability distributions- Binomial and Poisson’sstdbutions; Continuous probability
distributions - exponential and normal distribusdiNo derivation of mean and variance).
lllustrative examples from engineering and indastiields. 11 Hrs
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UNIT =V
Joint probability distributions and Markov chains:
Concept of joint probability. Joint probability thidutions of discrete random variables.
Expectation, covariance, correlation coefficientsimple examples. Probability vectors,
stochastic matrices. Fixed point and regular stsithanatrices.

Series solutions of ODE’s and special functionSeries solution-Frobenius method. Series
solution of Bessel's equation leading ﬁq(x) , Bessel's function of first kind. Expansions

for Jy(x)and ) (x). -simple related examples. Series solutions of hdgss differential
2 2

equation leading tB,(x)-Legendre’s polynomials. Rodrigue’s formula(No Fjesimple

illustrative examples. 10 Hrs

Text Books:
1. B.S. Grewal: Higher Engineering Mathematics, i Publishers, New Delhi, #2Ed.
2012.
2. Advanced Engineering Mathematics: - E. Kreysahn Wiley & Sons, 10Ed., 2011

References:

1.T. Veerarajan : Engineering Mathematics, Tata MeGirall Pub.,2003.

2. Introductory Methods of Numerical Analysis: SSastry, PHI, "4 Ed.2000.

3. Linear Algebra and its applications: - David &yl Pearson Education Ltd' &dition,
2003.

4. Seymour Lipschutz : Probability:-, Schaum’s imetlseries, McGraw-Hill Pub. "2Ed,
2002.

Note: - Eachunit containdwo full questions oR0 marks each. Students are required to
answeifive full questions choosing at leaste question from each unit.

Course Outcomes
After learning all the units of the course, thedgtot is able to;

1. Apply the familiarity of numerical methods for solg algebraic and transcendental
equations and demonstrate single-step and mupi-stenerical methods for solving
ordinary differential equations and interpret tb&igon in engineering applications.

2. Describe the concept of vector space, subspacis, bdasension and their practical utility
in matrix of linear transformations required in theea of graphics, analysis of graphs,
internet search, machine learning and scientifimmating etc. And, understand the
procedure of numerically solving large systems iokedr algebraic equations and
obtaining eigen value and eigen vector correspanttira large eigen vector, with the aid
of standard methods of numerical linear algebra.

3. Explain the concept of analyticity and potentiadlds through complex functional
/potential, conformal transformations and interpteé solution in fluid flow and
electromagnetic problems and describe the procésrmplex integration and learn
series representation of a function of complexaldes, residues and poles.

4. Apply the knowledge of statistics in interpretatithe data, fitting of a linear and non-
linear curves of best fit for experimental datasiag in engineering calculations and
analyze the same by expressing in the form of esgwa lines. And, lllustrate the concept
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of random variables (discrete/continuous) and eelgirobability distributions and use
them in analyzing and solving engineering problassociated with probability models

5. Define the concept of joint probability of two raond variables and apply the knowledge
of joint probability distribution in interpretingada through statistical measure. and,
analyze the notion of higher transition probalahti the Markov chain and queuing
models arising in engineering problems for feasithleom events.

Obtain series solution of essential ODE’s such assBl's and Legendre’s differential
equations and understand their scientific/engingeutility
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Engineering Mathematics-1V(P15MAES41)

Time- 3Hrs Max. Marks- 100
Note: Answer any FIVE full guestions choosing at kst one full question from each unit
Model Question Paper Marks COj|s Level
UNIT- |
1. a) Using Regula—Falsi method find the approxinate of the equation 6 1 L2
xlogiqax = 1.2 (perform three iterations)
b) Use Newton — Raphson method to find a real ®bot
Xsinx+ cosx= (nearx = 77. Carry out the iterations upto four 7 1 L2
decimal places of accuracy.
c) Find the smallest root of the equatidn+ 2x — 2 = 0, using fixed
o ; h 7 1 L2
point iteration method and accelerate the convegby Aitken’s
/N’ —method.
2. a) From Taylor’s series method, fingd(0.1) considering upto fourth 6 1 L2
d
degree term if/(X) satisfies the equatiog— =x-y% y(0) =1
X
b) Using modified Euler's method find y at= 0.2given 7 1 L3
d 1
d—y = 3x+§ ywith y(0) =1taking h = 0.1. Perform three
X
iterations at each step
c) Apply Milne’s method to computey (1.4) correct to four decimal ; 1 Lo
. d
places glvendl =x? +X and the data:
X
yd =2 y@1)=22156 y(@2)=24649 y(@L3)=27514

UNIT- I

1.

a) Define (i) vector space and (ii) subspace wiitable examples.

b) Define basis of a vector space. Is the{é]sﬂ., 2), (— 31 O), (l - 1,1), (1, 2,—3)} a
basis for the vector spad%“(R) ?

c) Define a linear transformation. Find the matftinear transformation
T:V,(R) - V,(R) defined byT(x, y) = (X+ Y, X 3X— y) with respect to bases
{(20).(o1} ana{(12,0).(10,2),(01.2)}

a) Solve the system of the equatiors y+54z2=110 27x+6y—-2z=85

6x+15y + 2z =72by Gauss —Seidel method to obtain the numericatisal correct
to three places of decimals.

b) Solve the system equatio2x, +8X, — X, =24;12x, + X, + X, =31;
3%, +4x, +10x; =58 by relaxation method?

¢) Find the dominant eigen value and the corresipgneigen vector of
6 -2 2
A=| -2 3 -1|by Power method taking the initial eigen vectc[rlal, 1]T
2 -1 3

L2

L2

L3

L2

L2

L2
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UNIT- 11l
5a) If g +iy represents the complex potential of an electriosiatd where

W=(x*-y? +%, find ¢ and also the complex potential as a function ef th
X +y

6|3 |L2
complex variablez .
b) Discuss the transformation = z + }/ z#0.
5 7|3 |L3
c¢) Find the bilinear transformation which maps plents z=oo, i,0into w= -1 -i,1. Also
find the invariant points of the transformation.
2+i
6 a) Evaluatef (2)*dz along (i) the linex = 2y(ii) the real axis up to 2 and then vertically to| 7 | 3 | L3
0
2+i. 6|3 |L2
z+1 . .
b) Expand f (z) =——————— as Laurent’s series in the regions
(z+2)(z+3)
) . 713 |L3
(i)|4>3 and (i) 2<|7<3.
27
C) Evaluatejz— dz where C is the circl+z| = 3by Cauchy residue theorem.
2 (z+1)°(z-2) 713]|L3
UNIT- IV
7. a) The first four moments about an arbitraryiegb of a frequency distribution are -4 , 22, -
117 and 560. Find the skewness and kurtosis basetbments. 614|L1
b) Fit a best fitting parabolg = a+ bx+ cX , by the method of least squares for the data:
¥ 2 4 6 8 10
y | 307 1285 | 31.47| 57.38 | 91.29 T4
c¢) The following data gives the age of husbard &nd the age of wifeY() in years. Find
the correlation coefficient and hence obtain tlggession lines. Also calculate the age of
husband corresponding to wife of 16 years age :
X 36 23 27 28 28 29 30 31 33 3| 71412
y 29 18 20 22 27 21 29 27 29 28
8. (a) Find the value of k such that the followdigtribution represents a finite probability
Distribution:
¥ -3 -2 -1 0 1 2 3
6|4 |L2
p(x) k 2k 3k 4k 3k 2k k
Also, find P(x<1),P(x>1)and P(-1< x< 2)
(b) The number of telephone lines at an instartinaé is a binomial variate with probability; | 4 | | 2
0.1 that a line is busy. If 10 lines are choseraatiom , what is the probability that (i) no
line is busy (ii)all lines are busy (iii)at leasteline is busy (iv)almost 2 lines are busy
(c) State probability density function of Gaussi{@oermal) distribution. An analog signal
received at a detector (measured in micro-voltsy be modeled as a Gaussian rando?n 4|L3
variable with mean 200 and variance 256 at a fip@idt of time. What is the probability
that the signal will exceed 240 micro-volts?
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UNIT-V

9. a) A random variable of X and Y having the faling joint distribution

-3 2 4
X
1 0.1 0.2 0.2
2 0.3 0.1 0.1

Find (i) Marginal distributions of X and Y (ii) CofX,Y) (iii) Are the variables X,Y
statically independent?

b) Define (i) stochastic matrix (ii) regular stoshia matrix. Find the unique probability

0 1 0
vector for the regular stochastic matiig/6 1/2 1/3
0 2/3 13
f(X )_ e_(“y), X=0, yZO
¢) Verify that Y o} otherwise is a probability density function of

two -dimensional probability function. Evalud®éx <1), P(x< y)
and P(/2<x<20<y<4)

10.a) Develop a series solution of the equaflbh x*)y +Xxy -y =0
s . . . 2. dzy dy 2 2 —
b) Solve the Bessel's differential equatior i + xd— +(x*-n%)y=0 )
X X

c) ExpressAx® — 2x* — 3x +8in terms of Legendre’s polynomials.

L2

L3

L2

L3

L3

L2
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Course Title : Graph Theory & Combinatorics

Course Code : P15CS42| Semester : IML :T:P:H : 3:2:0:5 Credits: 4

Contact Period: Lecture: 52 Hr, Exam: 3 Hr Weightage: CIE:50; SEE:50

Prerequisites: Set theory, relations and functions, basic knoggedf counting theory.

Course Learning Objectives (CLOS)

This course aims to

1. Developthe ability to identify different types of graphsdaits properties.(L1,L2,L3)

2. Learn the concept of planar graphs and dual graph andntuire the knowledge of
colouring a graph and its applications.(L2)

3. Apply and Construabptimal Prefix code tree for the given set of cods}

4. Apply the generalized principle of inclusion and exclasitheorem, concept of
generating functions to solve the given problemsaoointing theory(L3)

5. Learn the methods to solve simple recurrence relatiorseobnd and third order.(L2)

Relevance of the Courseis to develop the mathematical ability of the stutdin the application
areas such as data structures, networks, computghigs..The student gets introduced to
applications in engineering ,physical and life scis, statistics and social sciences of convettiag
problem into a pictorial representation which matkesanalysis easier . The student will be exposed
to the idea that generates applications of matheatadxpressions to the real time problems and
develop ability to think in that direction. Find mgrtunity to establish results by counting a
combinatorial identities in the expression forms.

Course contents
Unit 1
Introduction to Graph Theory: Definitions and exdesp finite and infinite graphs, sub
graphs, Operations on graphs, complements, anch@amorphism.
Applications: Vertex degree, Euler Trails and citgucomplements, Hamilton paths and
cycles. Application of Graphs-Konigsberg Bridge lgem, Travelling salesmen problem,
Utility problem, seating arrangement problem. 0 Hours

Unit 2
Planar graphs, Kuratowski’'s two graphs, differegresentations of a planar graph, Euler's
formula, Detection of planarity, Geometric dual.
Colouring: Cutsets, some properties of a cut-seap&rcolouring, chromatic number,
chromatic partitioning and chromatic polynomials. 10 Hours

Unit 3
Trees: Definitions, properties, and examples, mhatees, trees and sorting, Weighted trees
and prefix codes. Optimization: Dijkstra's shortgath algorithm, minimal spanning trees -
The algorithms of Kruskal and Prim, Transport nekgeMaxflow, Min-cut theorem.

10 Hours

Unit 4
The principle of inclusion and exclusion: The pipte of inclusion and exclusion,
Generalizations of the principle, derangements, hMgt is in its right place, Rook
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polynomials.
Generating functions: Introductory examples, Ddéfmi and examples— calculation
techniques, partitions of integers, The exponemng@herating function, The summation
operator. 12 Hours
Unit 5
Recurrence relations: First order linear recurremekation, the second order linear
homogeneous recurrence relation with constant icossits.
Third and higher —order Homogenous Recurrence ioalgt The non homogeneous
recurrence relation, The method of generating fanstfor second order recurrence relations.
10 Hours
Text Books:
1. Discrete and Combinatorial Mathematics, Ralph.Am@idi & B.V. Ramana, B
Edition, PHI/Pearson education. Chapter 8, 9, 10, 11, 12.
2. Graph Theory with Applications to Engineering and Gomputer Science -
Narsing Deo. Chaptersl, 2, 3, 4.1, 4.2, 5, 8.1 to 8.4.

Reference Books:
1. Graph Theory and Combinatorics, Dr. D.S. Chanditaekah, Prism, 2005.
2. Introduction to Graph Theory, Chartrand Zhang, TN2B06.

Course Outcomes
After learning all the units of the course, the stdent is able to

1. Identify different parameters of graphs and itsliaptions —L1

2. Understand planar graphs and its properties Tatplanarity of a given graph —L2

3. Apply optimization techniques to construct a mininspanning tree of a graph,
Prefix code for a given message.-L3

4. Apply and understand the principle of inclusion axdlusion, generating functions to
solve the given problem. —L3

5. Solve simple récurrence relation of second and thider.- L3
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Model Question Paper Marks| CO's| Levels
1. a.| Define a complete graph and Prove that the numbedges in a complet 6 COo1|L1,L2
graph of n vertices is always n(n-1)/2 edges
b.| i) Draw two graphs that are isomorphic. 7 CO1|L2
i) Draw two graphs that are not isomorphic but dnasame number ¢
vertices and same number of edges
c.| Write short notes on Konigsberg’s bridge problem 7 CO1 | L1
2 a.| Define Bipartite graph .Can a bipartite graph contacycle of odd length 6 CO1|L1,L2
Explain
b.| Define Hamiltonian graph and Draw all edge disjd#amiltonian cycles o] 7 CO1|L1,L2
K7
c.| Determine the |V| for the following graphs 7 CO1 (L3
(i) regular with 15 edges
(i) 10 edges with two vertices of degree 4 amuhaining of degree 3
UNIT Il
3 a.| Define a planar graph and prove thgti&non planar graph. 6 cO2|L1,L2
b.| List the properties between the graph and its dodldraw a self dual grapt 7 CO2 | L2
c.| Prove that a connected planar graph with “n” eegiof “e” edges has e 7 CO2 | L3
n + 2 regions.
4 a.| Define chromatic number, chromatic polynomial ofjaph and find th¢ 7 CO2 | L3
same for the graph given below.
Vi \p-
r
Vé
b. Define vertex connectivity and edge connectivifind the relation betwee 7 CO2 | L1
them .
c. | How to detect planarity in a graph? 6 CO2 | L2
UNIT Il
5a. | Prove that a tree with n vertices always has ngeg@nd also list all other | 7 CO3 | L2
properties of a tree.
b. Find the minimal spanning tree of the weighed grgiplen below using 7 CO3 | L3
Krushkal’s algorithm
Y
L]
.
Vi ‘W .
vy
3¢
c. | Obtain an optimal Prefix code for the message “RQAEO0D” using 7 CO3 | L3
labeled binary tree. Indicate the code
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6 a. | Explain the steps involved in Dijikstra’s algorithmith an example 7 CO3 | L2
b.| Find the maximum flow between the two vertices A &nin the following | 6 CO3 | L3
graph.
5
k<
¢
c. | Obtain an optimal Prefix code for the message “RAQB500D” using 7 CO3 (L3
labeled binary tree. Indicate the code
UNIT IV
7 a. | Define derangement. Find the number of derangenuérit®,....10 inaling 6 CO4 | L1,L2
so that no even number is in its natural place
b. | An apple, a banana, a mango and an orange aredistibuted to four boyy 7 CO4 | L3
A, B, C, D. The boys A and B do not wish to have #pple; the boy C dog
not want the banana or mango and D returns thegerdn how many way:
the distribution can be made so that no boy islelesed?
c. | Find the number of permutations of the Englishelsttwhich contain (i 7 CO4 | L3
exactly two (ii)atleast two (iii)exactly three ar{d/)at least three of th
patterns CAR, DOG, PUN and BYTE.
8 a.| Write the sequences generated by the followingtfans 6 CO4 | L2
()(3+x)%ii)2x3(1-x)? (iii)2x>+1/(1-x)
b.| Find a generating function for each of the follogvseqUences 7 CO4 | L2
()1,2,345,...cccccune.n.
() 1,-2,3,-4, .o,
(i) 1°,22 2.4 ...........
c.| Find the number of ways of forming a committee at@dents drawn from| 7 CO4 | L3
different classes so that students from the saass @do not have an absolt
majority in the committee.
UNIT V
9 a.| The number of bacteria in a culture is 1000(appnately) and this numbg 6 CO5 (L3
increases 255% every two hours. Use a recurretatoreto determine th
number of bacteria present after one day.
b. | Solve the recurrence relatiogtaa,-1- 6a,..= 0 for n>=2 given thatex -1 7 CO5 | L3
and a= 8
c. | Solve the recurrence relation+ada,.1+ 4a.,= 5(-2) for n>=2 . 7 CO5 | L3
10.9 A bank pays a certain % of annual income on depasiimpounding the | 6 CO5 | L3
interest in 3months. If the amount doubles in 6yesnd 6months. What is
the annual % of interest paid by the bank.
b. Solve the recurrence relatiog &a,.1+ 9a,.,=0 for n>=2 given thatz5 and | 7 CO5 (L3
y=12.
C. Find the generating function for the recurrencatieh @.;- a, = 3'for |7 CO5 | L3
n>=0 and g&1.Hence solve the relation.
A bank pays a certain % of annual income on deposdmpounding th( 6 CO5 (L3
interest in 3months. If the amount doubles in 6yeard 6months. What
the annual % of interest paid by the bank.
Solve the recurrence relatiop &a,.1+ 9a,,=0 for n>=2 given thatz5 and| 7 CO5 | L3
a=12.
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Course Title : Theory of Computation
Course Code : P15CS43 Semester : | L :T:P:H:4:0:4 Credits: 4
Contact Period: Lecture: 52 Hr, Exam: 3 Hr Weightage: CIE:50; SEE:50

Prerequisites :Subject requires student to know about
1. Basic C programming skills

2. Elementary mathematics : Algebra — Set thaeitgtions.
3. Discrete mathematics

4. Data Structure

Course Learning Objectives (CLOS)

This course aims to

Understand the concept of finite automata theory.
Understand the concept of regular expression.
Identify the syntax of higher level language.
Understand and classify PDA, design PDA for CFG
Understand Turing machine and its applications

arwnE

Relevance of the Course:

1. Theory of computation (referred to as TOC herelay$ a strong foundation for a lot of
abstract areas of computer science. If you loakfadm a distance, theory of computation
is a very close cousin of Artificial Intelligendean say Probability or Computer vision.

2. TOC teaches about the elementary ways in whichngpater can be made to think. There
is a great deal of work that was made possibléenarea of Natural Language Processing
that involved building Finite State machines alsown as Finite State Automata [1].

3. State machines are also used in certain areastbeématics like Number theory [2].

4. Regular expressions can be beautifully representsitig Non-deterministic Finite
Automata.

5. Any algorithm can be expressed in the form of @&distate machine and can serve as a
really helpful visual representation of the samem8times, the finite state machines are
easier to understand thus helping the cause fantrex.

Course Content
Unit-1

Introduction to Finite Automata

Introduction to Finite Automata ; The central cepts of Automata theory; Deterministic

finite automata; Nondeterministic finite automafspplication of finite automata; Finite

automata with Epsilon transitions; Equivalence amdimization of automata. 10 Hours
Unit-2

Regular Expression ,Regular Languages, Propertied ®egular Languages

Regular expressions; Finite Automata and Regulgrréssions; Applications of Regular

Expressions. Regular languages; Proving languagedonbe regular languages; Closure

properties of regular languages; Decision propedifaegular languages; 10 Hours
Unit-3

Context-Free Grammars And properties of Context-Fee Languages

Context —free grammars; Parse trees; Applicatiénsbiguity in grammars and Languagye

Definitions of Normal forms for CFGs; The pumpimgrima for CFGs; Closure properties of

CFLs. 10 Hours
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Unit-4
Pushdown Automata
Definition of the Pushdown automata; The languaafes PDA; Equivalence of PDA’s and
CFG's; Deterministic Pushdown Automata. 12 dou

Unit-5
Introduction to Turing Machine, Undecidability
Problems that Computers cannot solve; The turniaghime; Programming techniques for
Turning Machines; Extensions to the basic TurningicMnes; Turing Machine and
Computers. Undecidable problem that is RE; Postis&Spondence problem; 10 Hours

Text Book :
1. John E.. Hopcroft, Rajeev Motwani, Jeffrey D.Ullmé&mroduction to Automata Theory,
Languages and Computation, 3rd Edition, Pearsooadidun, 2014.

References Books:

1. Raymond Greenlaw, H.James Hoover: FundamentaldhefTheory of Computation,
Principles and Practice, Morgan Kaufmann, 1998.

2. John C Martin: Introduction to Languages and Autmaheory, 8 Edition, Tata
McGraw Hill, 2007.

3. Daniel I.LA. Cohen: Introduction to Computer Theo2nd Edition, John Wiley & Sons,
2004. Thomas A. Sudkamp: An Introduction to the drlgeof Computer Science,
Languages and Machines, 3rd Edition, Pearson Educ&2006

Course Outcomes

After learning all the units of the course, the stdent is able to

Design finite automata

Apply regular expression for lexical analysis plsase

Design grammars for various languages

Design push-down automata from grammars and grartonzata

Design Turing machines for simple languages anaydgsoblem reductions to
determine the undecidability of languages

agrwnrE
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Course Title : Analysis and Design of Algorithms

Course Code : P15CS44 Semester : IV| L :T:P:H : 4:0:0:4 Credits: 04

Contact Period: Lecture: 52 Hr, Exam: 3 Hr| Weightage: CIE:50%; SEE:50%

Course Learning Objectives (CLOS)

This course aims to

1. Describethe Fundamentals of Algorithmic Problem Solving.

2. lllustrate the divide and conquer technique, Transform anggQer methods.

3. Explain the concept of space and time tradeoffs.

4. Apply the Backtracking method for solving different peohs like N-Queens problem,
Hamiltonian Circuit problems etc.

5. Apply solutions to overcome the limitations of algoritim

Relevance of the Course:

This course has been designed to help the studeotsnputer Science and Engineering to
learn different algorithm techniques.

Obtaining efficient algorithms is very importantimodern computer engineering world,
where they want applications to be time and spadecaergy efficient.

The projects involve solving complex computatigmablems, for which simplistic or naive
solutions may not be efficient enough. The compleblems may involve numerical data,
but often they involve discrete data. Studentsd=sign the algorithms to solve the problems.

Course Content
Unit-1

Introduction

Notion of Algorithm, Fundamentals of Algorithmicddlem Solving, Graphs.

Fundamentals of the analysis of algorithm efficieng

Analysis Framework, Asymptotic notations and basfticiency classes. Mathematical
Analysis of non-Recursive Algorithms and Mathenmaltisnalysis of Recursive Algorithms.
Brute Force: Selection sort, bubble sort 11 Hours

Unit-2
Divide and Conquer
Merge sort, Quick sort, Binary Search, Binary tireeersals and related properties,,Defective
Chess Board
Decrease and Conquer
Insertion Sort, Depth First Search, Breadth FiesirBh, Topological Sorting,
Transform and Conquer
Presorting, Balanced Search Trees, Heaps and leeap s 11 Hours

Unit-3
Space and Time Tradeoffs
Sorting by Counting, Input Enhancement in Stringdiang, Hashing,
Dynamic Programming
Computing a Binomial Coefficient, Warshall's andyd’s Algorithms
10 Hours
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Unit-4
Dynamic Programming
The Knapsack Problem and Memory Functions.
Greedy Technique
Prim’s Algorithm, Kruskal’s Algorithm, Dijkstra’s lyorithm, Huffman Trees.
Limitations of Algorithm Power
Decision Trees, P, NP and NP-Complete Problems 10 Hours

Unit-5
Copy with the Limitations of Algorithm Power
Backtracking, Branch-and-Bound, The Traveling Sadeson problem.
Approximation Algorithms for NP-Hard Problems.
Pram Algorithm
Introduction, Computational Model, Parallel Algbrts for Prefix Computation, List
Ranking, and Graph Problems 10 Hours

Text Books:

1. Introduction to the Design & Analysis of Algdrihs Anany Levitin, 2nd Edition, Pearson
Education, 2007.

2. Fundamentals of Computer Algorithms, Ellis HottawSartaj Sahni, Sanguthevar
Rajasekaran, 2nd Edition, Universities Press, 2007

Reference Books:

1. Introduction to Algorithms , Thomas H. Cormema@des E. Leiserson, Ronal L. Rivest,
Clifford Stein, 2nd Edition, PHI, 2006.

2. Introduction to the Design and Analysis of Algams A Strategic ApproaciR.C.T. Lee,
S.S. Tseng, R.C. Chang & Y.T.Tsai, TMH, 2005.

Course Outcomes:

1. Analyze algorithms and find best- case, worst-case andageer case, running times of
algorithms using asymptotic notations.

2. Apply the decrease and conquer approach, divide andieoagproach, to solve
problem.

3. Solvegraph based problems using the different algorichniques.

4. Identify and Apply branch-and-bound technique to solve assignmebigrg knapsack
problem and TSP.

5. Designand implement algorithms using greedy strateggradese and conquer approach,
divide and conquer approach, dynamic programmimpgcgeh for a given problem.
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Model Question Paper:

Q. No QST Marks | CO’s | Levels
Unit-1
1a) |Define an algorithm. Explain the characteristicshef 7 co1 L1
algorithm.
b) Show that f(n)+g(n)=0 (n2) where f(n) =3n2-n+4and 7 co1 L4
g(n) = nlogn+5.
c) Explain the different types of asymptotic notations with g co1 L2
examples.
OR
2 a) | Explain the various stages of algorithm design and 6 co1 L2
analysis process with a flow chart.
b) Write the algorithm for addition and obtain run times for g co1 L6
n=1,10,20,30.
c) Write an algorithm for matrix multiplication and find 8 co1 L6
step count to calculate complexity
Unit - 2
3a) Write merge sort algorithm and also find its time 8 CcO?2 L6
efficiency.
b) Apply quick sort on data set 45, 50, 25, 10, 35,25, 75 g co2 L3
30.
Justify the equality x=n+1 by mathematical induction
c) where x is number of external nodes and n is nurober | 7 coz| L4
internal nodes
OR
4 a) Desigr a Divide and Conquer algorithm for computing 6 CcO?2 L6
the number levels in a binary tree
b) Desigra DFS — Based algorithm for cheking if a graph g CcO?2 L6
is cyclic or not.
Showhow heap sort sorts the following sequences of keys
c) in ascending order 22, 55, 33, 11, 99, 77, 5558621, Co2| L6
32.
Unit - 3
Desigr an algorithm for the multiplying corresponding
5a) | numbers from two arrays of size n, whose valuesiare | ° COo3| L6
distinct integer numbers from 1 to n.
Showhow distribution sorting sorts the following
b) sequences of keys in ascending order 45, 24, 36%Y,| ' Co3| L6
99, 17.
Apply Horspool’'s algorithm to search for the eatt
c) AT _THAT in the text WHICH_FINALLY HALTS. | 8 Co3| L3

_AT_THAT.

OR
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6a) |Constructthe closed hash table for the inputs 30, 20, cO3 L6
56,75,31,19 and the hash function h(K)=K mod 11.

b) Distinguish Betweer dynamic programming and Divide CcO3 L2
and Conquer

c) Compute the fobonacci series using dynamic cO3 L6
programming.

Unit - 4

7a) | Explain the 0/1 knapsack problem algorithm with greedy CcO4 L2
concept.

b) Explain the Kruskal's algorithm with an example and CcO4 L2
analyze its time complexity.
Compute the optimal solution to the Knapsack instange

¢ |n=7, m=15 and(pl, p2, p3, p4, p5, gw.= (10, COo4| L6
5,15,7,6,18,3) and weights (w1, w2 ,w3, w8,
w6, w7) =(2,3,5,7,1,4,1).

OR

8a) | Designa®(n?) algorithm for finding the optimal BST. CO4 | L2

b) Write and explain Diijkstra’s algorithm. CO4 | L2, L6

c) Apply Prim’s Algorithm to the given graph to find the CcoO4 L3
minimum spanning tree.

Unit-5

9 a) Write an glgorithm of estimating the efficiency of CcoO5 L6
backtracking.

b) Draw and explain the portion of the tree for 4-queens co5 L5
problem that is generated during backtracking

c) Differentiate between Dynamic Knapsack and Branch co5 L4
and Bound Knapsack problem.

OR

10 a) Apply the brgnch and. bound algorithm to solve the TSP co5 L3
for the following the given cost matrix.

b) Differentiate between NP-complete and NP-Hard. Co5| L4

c) Define graph coloring? Write an algorithm, which finds cO5 L6

m-coloring of a graph.
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Course Title : Unix System Programming

Course Code : P15CS45| Semester : IV L:T:P:H: 3:2:0:5 Credits: 4

Contact Period: Lecture: 52 Hr, Exam: 3 Hr Weightage: CIE:50; SEE:50

Prerequisites:
Basic information about Operating System.

Course Learning Objectives (CLOS)

This course aims to:

1. Learn the main concepts of the UNIX Operating System.

2. Familiar with the UNIX kernel structure and system calls.

3. Understand the basic UNIX commands and utilities are describve detail as are the
command line wildcard and redirection facilities.

4. Learn how to write a shell program or shell script.

5. Understand how to manipulate system resources such as fles;esses and system
information.

Relevance of the Course:

1. This course has been designed to help the stude@smputer Science and Engineering
to learn the Unix Operating System.

2. Study Unix Concepts and Write a shell script orlStr@gram for any given problem.

3. You'll have expert knowledge of the basic Unix coamds, Shell programming and how
to provide a security for any type of network usuigix OS.

Course Content
Unit 1

Background and Basic Commands

Brief history, Salient features of a UNIX SystemheT UNIX Architecture, Internal and
External Commands, Command structure, man: Browaimj Manual Pages On-line, cal:
The Calendar, date: Displaying and System Dateg:ebisplaying a Message, printf: An
Alternative to echo, bc: The Calculator, script.cBeling Your Session, passwd: Changing
Your Password, who, uname: Knowing Your Machind'su@cteristics, tty: Knowing Your
Terminal, stty: Displaying and Setting Terminal @dweristics.

File systems The File, The Parent-Child Relationship, The HOMRriable: The Home
Directory, pwd: Checking Your Current Directory,:c@hanging the Current Directory,
mkdir: Making Directories, rmdir. Removing Directes, Absolute Pathnames, Relative
Pathnames, Is: Listing Directory Contents, The UIFik System.

FILE handling Commands

cat: Displaying and Creating Files, cp: Copyin§ike, rm: Deleting Files, mv: Renaming
Files, The Ip Subsystem: Printing a File, file: Knog the File Types, wc: Counting Lines,
Words and Characters, od: Displaying Data in Oatalp: Comparing Two Files, comm
command, diff command. 10 Hours

Unit 2
FILE Attributes
Is -I: Listing File Attributes, The -d Option: Lisg Directory Attributes, File Ownership, File
Permissions, chmod: Changing File Permissions, diirg Permissions, Changing File
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Ownership,File Systems and Inodes, Hard Links, Sl inks and In, umask: Default

File and Directory Permissions, Modification andcAss Times, find: Locating Files,

Converting One File to Other, Compressing Fileg),ggqunzip, tar command.

The Process

Process Basics, ps:. Process Status, System Prgcédeehanism of Process Creation,
Internal and External Commands, Running Jobs irkk@awnd, nice: Job Execution With

Low Priority, Killing Processes with Signals, Jobr@rol, at and batch: Execute Later, cron:
Running Jobs Periodically, time: Timing Processes.

Simple Filters

The Sample Database, pr: Paginating Files, heagpl®jing the Beginning of a File, tail:

Displaying the End of a File, cut: Slitting a Rlertically, paste: Pasting Files, sort: Ordering
a File, uniq: Locate Repeated and Non repeatedslLitre Translating Characters, An
Example: Displaying a Word-count List, grep: Seargtfor a pattern. 11 Hours

Unit 3
SHELL Programming : The Shell's Interpretive Cycle, Pattern Matchinge Wild-cards,
Escaping and Quoting, Redirection: The Three Stah&des, /dev/null and /dev/tty: Two
Special Files, Pipes, tee: Creating a Tee, Comm8&udstitution, Shell Variables,
Environment Variables, Aliases (bash and ksh), CaminHistory (bash and ksh). Shell
Scripts, read and read-only commands, Using Comnianmel Arguments, exit and EXxit
Status of Command, The Logical Operators && andCipnditional Execution, The if
Conditional, Using test and [ ] to Evaluate Exprass, The case Conditional, expr:
Computation and String Handling, $0: Calling a fchy Different names, while: Looping,
for: Looping with a List, set and shift: Manipulagi the Positional Parameters, The here
Document (<<), trap: Interrupting a Program, DebnggShell Scripts with set -x, eval:
Evaluating Twice. 10 Hours

Unit 4
Introduction to Unix System Program: UNIX and ANSI Standards: The ANSI C Standard,
The ANSI/ISO C++ Standards, Difference between ARZInd C++, The POSIX Standards,
The POSIX.1 FIPS Standard, The X/Open StandarddXWdd POSIX APIs: The POSIX
APIs, The UNIX and POSIX Development Environmen®BlA£ommon Characteristics.
UNIX File APIs: General File APIs, File and Record Locking, Diregtbile APIs, Device
File APIs, FIFO File APIs, Symbolic Link File APIs. 11 Hours

Unit 5
UNIX ProcessesThe Environment of a UNIX Process: Introductionimf@nction, Process
Termination, Command-Line Arguments, EnvironmenstLiMemory Layout of a C
Program, Shared Libraries, Memory Allocation, Eamiment Variables, setjimp and longjmp
Functions, getrlimit, setrlimit Functions, UNIX Kl Support for Processes.
Process Control : Introduction, Process Identifiers, fork, vfork, gxvait, waitpid, wait3,
wait4 Functions, Race Conditions, exec Functionsar@ing User IDs and Group IDs,
Interpreter Files, system Function, Process AcaognUser Identification, Process Times,
I/O Redirection. Process Relationships: Introductiderminal Logins, Network Logins,
Process Groups. 10 Hours
Text Books:
1. UNIX Concepts and Applications by Sumitabha Dasd#ion, Tata McGraw Hill, 2014.
2. Terrence Chan: UNIX System Programming Using C+irstRedition, Prentice Hall
India, 2011.
3. W. Richard Stevens: Advanced Programming in theXUBRhvironment, Second Edition,
Pearson education, 2011
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Reference Books:

1.
2.

3.

whN e

UNIX Operating System, fifth editiderry Peek Pearson education.

UNIX and Shell Programming, Behrouz A. Forouzan &ichard F.Gilberg, Thomson,
2011.

Unix & Shell Programming, M.G. Venkatesh murthyaP®n Education, 2011.

Course OQOutcomes
Understand the overview of the UNIX operating system and SRetigramming.
Analyze andWrite shell scripts effectively to solve any problem.
Designscripts to automate common tasks in UNIX systethtarguard against malicious
intents against the UNIX operating system.
Implement the required visual and functional features usivegappropriate technologies.
Apply UNIX commands to solve common problems.
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[MODEL QUESTION PAPER]
Course Code: P15CS45
Note: AnswerF1 VE full questions, selectinQNE full question from eachnit.

Marks
UNIT - |
1. a. Explain the salient features of Unix OS. 5
b. Explain the Unix architecture with a neat diagram. 5
c. Explain with an example 10
i)script i)bc iijwho iuname V)tty
2 a. Define file? List the different types of files? Wérian parent — child 6
relationship.
b. Explain with an example 5
Dpwd ii)cat iii))wc iv)cmp v)od
c. Explain with an example 9
i)Absolute and Relative pathname
imv iilp iv)file v)diff  vi)more
UNIT -1l
3 a. Explain Is command with its options 5
b. Explain Absolute Permission and Relative Permission 6
c. Explain the following commands with an example 5
HUmask ii)touch ii)pr iv)tail  v)uniq
d. Explain the Mechanism of Process creation. 4
4 a. Define process? Explain ps command with all itsaost 5
b. Explain with an example hard link and symbolic link 4
c. Explain the Basic file attributes. 4
d. Explain the sort command with all its options. 7
UNIT - 1l
5 a. Define shell? Explain with an example wild cardedidor pattern 6
matching.
b. Explain the common environment variables 6
c. Write an shell script to find the largest of twonmers 4
d. Explain —i) /dev/null ii) /dev/tty 4
6 a. Describe the following positional parameter 6
NS0 ii)$# ii$? iv)$$  v)$! Vi)$*
b. Explain Three Standard files with an example. 8
c. Write a shell script to find a factorial of a numbkand display the 6
date, list the files and directories, display th&ciine characteristics
and attribute of file.
UNIT - IV
7 a. List any four major differences between ANSI C &&R C 4

b. Write a C/C++ POSIX compliant program thain{s the POSIX
defined configurations options supported on anggisystem using
feature test macros.

c. Briefly Explain the POSIX Standards 6

10

8 a. List and Briefly explain the commonly occurred ersiatus and 6
their meanings
b. Explain the following General file API's 8

1)Open ii)creat iijread iv)Link
c. Define file locking and record locking? Explain lviits prototype 6
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akMarks: 100

CO’'s Levels
COo1 L2
Co1 L2
Co1 L2
CO1 L2
Co1 L2
Co1 L2
CO?2 L2
CO2 L3
CO2 L2
CO2 L2
CO2 L1,L2
CO2 L2
CO2 L3
o L2
CO3 L1,L2
COo3 L2
CO3 L4
CO3 L2
CO3 L3
o L2
CO3 L5
CO4 L4
CO4 L4
CO4 L2
CO4 L1,L.2
CO4 L2
CO4 L1,L2
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description how an fcntl API is used for file aretord locking.
UNIT -V

List the eight ways for a process to terminate

Explain the memory layout of a C program with atreéagram.

Explain the different exec functions with their fotypes.

Explain the following functions with prototype

ifork iivfork iinwait iv)ex

Explain with an neat diagram Unix Kernel Supportgoocesses.

Define Race Condition? Write a C/C++ program lostrate Race

Condition

'_\
o
P OooTw

0o
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CO5 L2
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Course Title : Microprocessor

Course Code : P15CS44 semester : IV| L :T:P:H: 4:0:0:4 Credits:; 3

Contact Period: Lecture: 52 Hr, Exam: 3 Hr Weightage: CIE:50; SEE:50

Prerequisites: Any programming language. Logic Design

Course Learning Objectives (CLOS):
This Course aims to;

1. Study in-depth the hardware and software includedicro computer systems.

2. Analyze the concept considered are general in @athe discussion is based on the
particular microprocessor, the Intel 8086/8088 asdissociated supporting devices and
software.

3. Learn the programming concept of 8086 programmismai (Microsoft assembler)
MSAM Assembler.

4. Implementation of 8086 programming using stringrungion set and I/O programming.

5. Study the min and max mode operation, Learn tafexte memory to 8086 and working
of interrupt controller.

Relevance of the Course:

Ability to debug and interface the external deviteshe processor according to the user
requirements to create products and solutionshreal time problems. This is a foundation
courses

Course Content
Unit-1
8086 Architecture: CPU architecture, Internal Operation, Machine Lagg Instructions
addressing modes, Instruction formats, Instrucixecution TimingAssembler language
programming : Assembler instruction format. 10 Hours

Unit-2
Assembler language programming :Data transfer Instructions, arithmetic instructions
branch instructions- conditional branch instructionconditional branch instructions, loop
instructions, NOP and HLT instructions, logical thastions, Shift and Rotate Instructions,
directives and operators- data definition and g@rallocation, structure, records, assigning
name of expression, segment definition, programitetion, alignment directives, value
returning Attribute Operators. 11 Hours

Unit-3
Modular Programming : Linking and Relocation — Segment Combination, Ascés
External Identifiers, Stacks, Procedures — CallstuRis and Procedure Definitions, Saving
and Restoring Register, Interrupts and InterrupitRes, MSAM Macros. 11 Hours
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Unit-4
Byte and String Manipulation: String Instructions, REP prefix, table translation.
I/O programming: Fundamental 1/0O considerations, Programmed I/Ggriapt 1/0O, Block
transfers and DMA. 10 Hours
Unit-5
System Bus Structure :Basic 8086/8088 configurations — Minimum mode, Maxm
mode, System Bus Timing, Memory Interfacing, Ini@trPriority Management — Interrupt
System based on Single 8259A, Interrupt SystemdaseMultiple 8259As. 10 Hours

Text Book:
1. Yu-Cheng Liu, Glenn A.Gibsons—Microcomputer Systems: The 8086 / 8088 Family
Architecture, Programming and DesignSecond Edition, Prentice Hall of India, 2007

Reference Books :

1. The Intel Microprocessors Barry.B.Brey, PHI Publication, 8th edition, 2009

2. The Intel Microprocessor Family: Hardware and Software Principles and
Applications, James L. Antonakos, Thomson2007.

3. Microprocessors and Interfacing, Programming and Hadware Doughlas
V.Hall,TMH, 2012

Course QOutcomes
After learning all the units of the course, thedgtot is able to;
Understand the architecture of 8086 microprocessor. (Unit-I)
Apply 8086 instruction set for the given problems (Utjit-1
Developdifferent modules & link them. (Unit-111)
Apply string instruction set and 1/0 Interrupt in 8086gmamming (Unit-1V)
Understand min & max mode of 8086 and design memory interfgc{unit-V)

arwnE
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Model Question Paper

Marks

CO'’s of

Levels

Unit-1

On.1l
a. What are the advantages of memory segmentation 7
lllustrate the concept of segmentation with neaghm
b. Explain the flags of 8086 processor using siatab
example.
0Qn.2
a. Discuss the following addressing modes with gptam
1

i. Direct ii. Register indirect iii. Base plus iexi

iv. Immediate v. Scaled indexed
b. Describe the memory map of a PC system, witbad

diagram.

20

L1

Unit-2

oQn.3
a. Write an ALP using 8086 instructions to geregatd
add the first 10 even numbers and save the nunaners
result in memory location Num and Sum
b. Describe the following instruction with suitable
examples:

i) PUSH ii) MUL iii) IN iv) AAA
Qn.4
a. Bring out the importance of XLAT instructiosing a
suitable program
b. Write an ALP using 8086 instructions to courd t
numbers of zeros in a given 8 bit number and stere
result in memory location 'Res'.

20

L3

Unit-3
Qn.5
a. Explain the following assembler directives: gstime;
i) Proc iii) Ends iv) DB
b. Briefly explain any four bit test instructions.

Qn.6

a. Explain public and extrn directives of assemblet
write ALP to read data through keyboard using eker
procedure and save the keycode in public data ssigme
b. Write a program that uses function to dispkaygs on
output device.

20

L6
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Unit-4
on.7
a. Write a program that uses function to disglaygs on
output device.
b. Write a program to sort N numbers in ascendnaigr
oQn.8
a. Differentiate between memory mapped 1/0O and /O
mapped I/O (isolated 1/0)
b. List the action taken by microprocessor when an
interrupt occur

20

L3

Unit-5
Qn.9
a. Explain in brief the functions of 8086 pins.
b. With neat timing diagram, explain memory regde.
Qn.10
a. Interface 512 KB RAM to 8088 MP using 64 KB RA
using 3:8 decoder with starting address of memsry a
80000H. Clearly mention decoding logic and memory
map.
b. Explain memory bank selection in 8086 and noenti

the number of memory bank in 80x86 MPs.

20

L1
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Course Title: Analysis and Design of Algorithms Laboratory

Course Code : P15CSL471Semester : IV| L :T:P:H : 0:0:3:3 Credits: 1.5

No. of Hours per Week: 3, Exam: 3 Hr Weightage: CIES0; SEE:50

Prerequisites:
1. Basic Knowledge of C language
2. Knowledge of Analysis and design of algorithm

Course Content

1. Problems using brute force technique
Recursive linear search
Selection sort
2. Problems using divide and conquer technique
Merge sort
Quick sort
Recursive binary search
3. Problems using decrease and conquer technique
Insertion sort
Topological sorting
DFS
BFS
4. Problems using transform and conquer technique
Heap sort
5. Problem on string matching
Horspool’s algorithm
6. Problems using dynamic programming technique
Binomial coefficient
Warshall’s algorithm
Floyd’s algorithm
Knapsack algorithm
7. Problems using greedy technique
Prim’s algorithm
Kruskal’s algorithm
Dijkstra’s algorithm
8. Problems using backtracking technique.
N queens problem

Course Outcomes:

Students will be able to :

1. Developsearching and sorting using the algorithm techricuuesh as decrease and
conquer, divide and conquer, transform and contpadmique.

2. Implement solutionsto thegraph based problems using the algorithm techniguels as
decrease and conquer, dynamic programming, andygteehnique.

3. Identify and Apply algorithm Techniques to solve a given contextuabfems.

4. Designandimplement algorithms for the realistic problems
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Course Title : Object Oriented Programming with C++ Laboratory

Course Code :P15CSL48| Semester. IV | L:T:P:H: 0:0:3:3 Credits: 1.5

No. of Hours per Week:3, Exam: 3 Hr Weightage:CIE:50; SEE:50

Prerequisites:
1. Basic Knowledge of C and C++ Programming language
2. Knowledge of Object oriented programming concepts

Sl.No. Course Content/Experiments

Programs using Class and Objects

Programs using Constructors and Destructors
Programs on Operator overloading

Programs on Inheritance

Programs on Polymorphism and Virtual functions
Programs on Templates — Function and Class Teaspla
Programs on Exception handling

Programs on Stream handling

O~NO O WNE

Course Outcomes:

Students will be able to :

1. Students will be able to design, implement, t@sbug, and document programs in C++.

2. Students will be able to solve the real worldgbdems using object oriented concepts.

3. Students will be able to use the rich featuresided in programming language to develop

solutions to simple problems.

4. Students will be able to identify classes, disjemembers of a class and the relationships
among them needed for a specific problem.

. Students will be able to use the object oriectattepts in software development.

. Students will be able to build good quality s@fte using object-oriented techniques.

. Students will be able to breakdown simple pmogning goals into object-oriented
components, propose and evaluate different designssolving problems using
knowledge of fundamental programming techniques

~N O O1
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Course Title : Aptitude and Reasoning Development - INTERMEDIATARQI)

Course Code :P15HU49 Semester 1V L-T-P:0-0-2 Credits: 01

Contact Period: Lecture: 32 Hr, Exam: 3 Hr Weightage CIE:50%;SEE:50%

Prerequisites ARDB

Course Learning Objectives (CLOS)

This course aims to

1. Explain proportionality rule, average speed, rel@aspeed and concepts in circular track.

2. Explain the application of time, speed distancesalving problems related to races,

trains, boats and streams, and clocks.

Identify the assumptions, analyse the given arguraed evaluate the inference.

Explain the methodology of strengthening or weahkgithe given statement.

Explain application of Venn diagrams in solving segory problems.

Explains the concept of syllogism and providesrttethodology to tackle the problems.

Describes all the important properties of trianglelygons, circle and other geometrical

figures and solve application based questions.

8. Describe the properties of cone, cylinder, sphexdye and cuboid and solve the
application based questions.

9. Differentiates between individual work and grouprkvo

10.Integrates the concept of individual work in sotyproblems related to pipes and cisterns

Nookow

Course Content

Unit — |
Time, Speed and Distance:
Concept of motion and mathematical representatiomation, The rule of proportionality,
Conversion between kmph to m/s, Concept of avespged and its application in different
scenarios, Relative speed— Importance, applicat@hobservation in day to day life, same
direction and opposite direction, An applicationadtegation in Time speed and distance,
Trains— Different scenarios. Boats and streamswlteed speed, upstream and downstream
concept. Circular motion— Two or three bodies nmgetit the starting point or anywhere in
the track. Races— Concept of head start, solvirgplems under different constraints.
Application of solving problems under Clocks. 6 hrs

Unit — I
Analytical reasoning 2: The basics of logic, some informal tip&ssumptions- Some
standard categories of assumptions, Where is teanggion invalid?,Forcefulness of
arguments- Preliminary screening, Will the results reallylldo?, Is the result really
desirable?, Are the argument and suggested cofirsetion properly relatedEvaluating
Inferences- A study of key words, How to avoid confusioialuating given course of
action— Problem -solution relation, Fact-follow-up actielationship. 8 Hrs

Unit — 1l
Set theory and Venn diagram:Set builder form, Tabular form, Venn diagram, Tyds
sets, Operation of sets using venn diagram, Irapomproperties, Algebraic laws of sets,
Maxima and minima in set operation, Venn diagranfdar sets.
Syllogism: Meaning of syllogisms, Format of problems and ssaddjualifiers, Concept of
distribution, Standard question pattern, Applicatiof venn diagram to solve problems.
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Logical Venn diagrams: Analysis of the given problem and solve it. 6 Hrs

Unit — IV
Geometry and Mensuration:
Theory, straight lines, triangles— theorems, alieas inside triangle and geometric centre,
Special property of an equilateral triangle, Apalion of Pythagoras theorem, Congruency
and similarity of triangles, Basic proportionalittheorem, Polygons, Quadrilaterals,
Trapezium, Parallelogram, Rectangle, Rhombus, ®qudivision of polygons,
Circumscribed and Inscribed polygons, Concyclieni®o concept, Cyclic quadrilateral,
Circle— Radius, Area and perimeter, Arc, Chord,t&@eGSegment, Tangent, Secant, Area of
common region Solid figures— Introduction, Classifion of a solid, Net of a solid, Cuboid,
Cube, Right cylinder, Pyramid-— right pyramid, tgaiar pyramid, Cone— frustum of a cone,
Sphere, Combination of solid.
Co-ordinate geometry:
Cartesian coordinate geometry— rectangular coowiraxis, distance formula, Section
formula, Area of a triangle, Centre of gravity agr@oid of a triangle, In-centre of a triangle,
Circumcentre of a triangle, Orthocentre of a trlangollinearity of three points, Slope of a
line, Different forms of equations of a straightdj Perpendicularity and parallelism, Length
of perpendicular. 8 hrs

Unit—V
Time and Work:
Relationship between time and work. Importance ffitiency, Conventional method of
solving problems, L.C.M method, Negative work, Ts$gecific case of building a wall,
Group work, Constant product rule, When work is eanistant, Pipes and cistern— Similarity
of logic. 4 hrs

Reference Books:

The Trachtenberg speed system of basic mathemptibBshed by Rupa publications.
CAT Mathematics by AbhijithGuha. published by PEkining private limited.
Quantitative aptitude by Dr. R. S Agarwal, publdhey S.Chand private limited.
Verbal reasoning by Dr. R. S Agarwal , publishedsbyChand private limited.
Quantitative aptitude for CAT by Arun Sharma, pabé&d by McGraw Hill publication.
Analytical reasoning by M.K Pandey BSC PUBLISHIN®@®VT.LTD

ok wNE

Course Outcomes (CO)

After learning all the units of the course, the stdent is able to:

1. Solve problems of higher difficulty level with eaisethe following topics— Time , speed
and distance and Geometry. L5

2. Analyze the statements and identify the assumptamtsinfer the results based on the
arguments or premises. L5

3. Apply the concept of L.C.M in the module time andrivto solve the problems with

comprehension. L2

Analyze the concepts in Co-ordinate geometry byialpasualization. L4

Interpret the logic in the statements of syllogibm critical thinking and apply venn

diagram for the effectives ways of deriving at toeclusion. L4

6. Determine the solutions for complicated problemseiftheory using the concept of venn
diagram. L4

ok
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Course Title : Additional Mathematics-II
(A Bridge course for Diploma qualified studentdéfSem. B. E.)

Course Code: P15MADIP41 | Semester IV L:T:P:H: 2:2:0:4 | Credits: NA

Contact Period: Lecture: 52 Hr, Weightage: CIE:100%, [P/NP]

UNIT —I
Linear Algebra: Introduction - Rank of matrix by elementary row cggens - Echelon form
of a matrix. Consistency of system of linear doum - Gauss elimination method. Gauss-
Jordan and LU decomposition methods.Eigen valudseagen vectors of a square matrix.
Application of Cayley-Hamilton theorem(without pfpdéo compute the inverse of a matrix-
Examples. 10 Hrs

UNIT —lI
Higher order ODE’s: Linear differential equations of second and higbeter equations
with constant coefficients. Homogeneous /non-homegas equations. Inverse differential
operators.Solutions of initial value problems. Methof undetermined coefficients and
variation of parameters. Solution of Cauchy’s hosrmpus linear equation and Legendre’s
linear differential equation. 14 Hrs

UNIT —llI
Multiple Integrals: Double and triple integrals-region of integratidcvaluation of double
integrals by change of order of integration.
Vector Integration : Vector Integration :Integration of vector furmis. Concept of a line
integrals, surface and volume integrals. Green&tpkes’'s and Gauss theorems (without
proof) problems. Orthogonal curvilinear coordinates 10 Hrs

UNIT IV
Laplace transforms. Laplace transforms of elementary functions. Tiamss of derivatives
and integralstransforms of periodic function and unit step fumatProblems only. Inverse
Laplace transforms: Definition of inverse Laplatransforms. Evaluation of Inverse
transforms by standard methods. Application totsmhs of Linear differential equations and
simultaneous differential equations. 12 Hrs

UNIT =V
Probability: Introduction. Sample space and events. Axioms obability. Addition and
multiplication theorems. Conditional probabilityilustrative examples. Bayes’s theorem-
examples. 06 Hrs

Text Book:

1. B.S. Grewal: Higher Engineering Mathematics, i Publishers, New Delhi,2Ed.
2012.

References:

1.E. Kreyszig: Advanced Engineering MathematiobnWiley & Sons, 6 Ed., 2007

2.N.P.Bali and Manish Goyal: Engineering Mathensatiaxmi Publishers®7Ed., 2007.
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Course Title : Environmental Studies

Course Code: P1ISEVDIP410| Semester: I/l L-T-P-H: 20-0-2 |  Credits: NA

Contact Period : Lecture :26 Hr | Weightage :CIE:100%- [P/NP]

Prerequisites:
The student should have undergone the course onoEmental Studies (Code: P15EV19/29)
a) Course Learning Objectives (CLO) :
At the end of the course the students should ke=tabl
1 Explain the need for Environmental Management
2 Implement standard data like water, wastewatera@amngollution.
3 Demonstrate the use of standard data to compahnethgtfield data.
4 Choose appropriate data to protect environmental.
5 Design environmental amenities based on the needs.
b) Relevance of the Course
Environmental Studies is a foundation course in(BRvironmental Engineering) program,
that builds the program design and implementatamnpetence in student through choice of
appropriate areas.
The course aims at developing the understandingtiars in water, wastewater and air
pollution and also the ability to build new ideas.
Course Content
Unit — |
Environment — Definition, Ecosystem — Balanced BKstmm, Human activities — Food
Shelter, Economic and Social Security. Transpamatactivities, Environmental impact
Assessment, Sustainable Development. 6 Hrs.
Unit — Il
Natural Resources — Water resources — Availakalitgt Quality aspects, Mineral Resources,
Forest Wealth, Material Cycles — ( Carbon, Nitrogem Sulphur Cycles) Water borne
diseases, water induced diseases, Fluoride prablenmnking water. Birs.
Unit — 1l
Energy — Different types of energy, Conventionadl &on-Conventional sources — Hydro
Electric, Fossil fuel based, Nuclear, Solar, geattad, tidal, wind, Biomass and Bio-gas.
Hydrogen as an alternative future source of energy. 5Hrs.
Unit — IV
Environmental Pollution and their effectd/ater pollution, Land pollution, Noise pollut
Public Health aspects. Current Environmental issaesmportance: Population Gro\
Climate change and Global warming — Effect, Urbamans industrialization. 5 Hrs.
Unit -V
Acid Rain, Ozone layer depletion, Animal HusbandBnvironmental protection Role
Government, Legal aspects, initiatives by Neovernmental Organizations (N

Environmental Education, Women Education. SHrs.
Text Book:

1)Environmental Studies — Benny Joseph — Tata McGtaiw- 2005

References:

1)Principles of Environmental Science and EngineernyenugopalaRao P, Prentice H
2005

2)Elements of Environmental Science and Engineeriklgenakshi P, Prentice Hall of Indi:

3)Environmental Studies — Anil Kumar D.C, New ageetnational Publishers, 2007
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