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VISION OF THE INSTITUTION

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

MISSION OF THE INSTITUTION

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

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

¢ Course offered : B.Techin Computer Science and Engineering
M.Tech in Computer Science and Engineering
M.Tech in Cyber Security

¢ Approved by AICTE New Delhi and Accredited by NAAC

& Affiliated to the University of ~ A P JAbdul Kalam Technological University.

DEPARTMENT VISION

Producing Highly Competent, Innovative and Ethical Computer Science and Engineering

Professionals to facilitate continuous technological advancement.

DEPARTMENT MISSION

. To Impart Quality Education by creative Teaching Learning Process

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

. To cultivate Moral and Ethical Values in their Profession.

PROGRAMME EDUCATIONAL OBJECTIVES

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

PEO2: Graduates will be able to Analyse, design and development of novel Software
Packages, Web Services, System Tools and Components as per needs and
specifications.

PEO3: Graduates will be able to demonstrate their ability to adapt to a rapidly changing
environment by learning and applying new technologies.

PEOA4: Graduates will be able to adopt ethical attitudes, exhibit effective communication
skills, Teamworkand leadership qualities.

PROGRAM OUTCOMES (POS)
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Free Hand


Engineering Graduates will be able to:

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

Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.
Design/development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

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

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

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

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

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

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

. Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

. Project management and finance : Demonstrate knowledge and understanding of
the engineering and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary

environments.
. Life-long learning: Recognize the need for, and have the preparation and ability to

engage in independent and life-long learning in the broadest context of
technological change.

PROGRAM SPECIFIC OUTCOMES (PSO)

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

PSO2: Ability to learn and apply various methodologies for facilitating development of
high quality System Software Tools and Efficient Web Design Models with a focus on
performance optimization.
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PSO3: Ability to inculcate the Knowledge for developing Codes and integrating
hardware/software products in the domains of Big Data Analytics, Web Applications and
Mobile Apps to create innovative career path and for the socially relevant issues.

COURSE OUTCOMES

Co1 solve systems of linear equations, diagonalize matrices and characterise quadratic forms

CO2 compute the partial and total derivatives and maxima and minima of multivariable
functions

CO3 compute multiple integralsand apply them to find areasand volumes of geometrical
shapes, mass and centre of gravity of plane laminas

perform various tests to determine whether a given series is convergent, absolutely
convergent or conditionally convergent

determine the Taylor and Fourier series expansion of functions and learn their
applications.

MAPPING OF COURSE OUTCOMESWITH PROGRAM OUTCOMES

3 3 |3 1
3 3 |3 1
3 3 |3 1
2 3 |2 1

3
3
3
3
3

3 3 |3 1
Note: H-Highly correlated=3, M-Medium correlated=2, L-Less
correlated=1

PSO1 | PSO2
1 1
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SYLLABUS

Module 1 (Linear algebra)
(Text 2: Relevant topics from sections 7.3, 7.4, 7.5, 8.1,8.3,8.4)

Systems of linear equations, Solution by Gauss elimination, row echelon form and rank of a matrix,
fundamental theorem for linear systems (homogeneous and non-homogeneous, without proof),
Eigen values and eigen vectors. Diagonaliztion of matrices, orthogonal transformation, quadratic
forms and their canonical forms.

Module 2 (multivariable calculus-Differentiation)

(Text 1: Relevant topics from sections 13.3, 13.4, 13.5, 13.8)

Concept of limit and continuity of functions of two variables, partial derivatives, Differentials, Local
Linear approximations, chain rule, total derivative, Relative maxima and minima, Absolute maxima
and minima on closed and bounded set.

Module 3(multivariable calculus-Integration)
(Text 1: Relevant topics from sections 14.1, 14.2, 14.3, 14.5, 14.6, 14.8)

Double integrals (Cartesian), reversing the order of integration, Change of coordinates (Cartesian to
polar), finding areas and wolume using double integrals, mass and centre of gravity of
inhomogeneous laminas using double integral. Triple integrals, volume calculated as triple integral,
triple integral in cylindrical and spherical coordinates (computations involving spheres, cylinders).

Module 4 (sequences and series)

(Text 1: Relevant topics from sections 9.1, 9.3, 9.4, 9.5, 9.6)

Convergence of sequences and series, convergence of geometric series and p-series(without proof),
test of convergence (comparison, ratio and root tests without proof); Alternating series and Leibnitz
test, absolute and conditional convergence.

Module 5 (Series representation of functions)

(Text 1: Relevant topics from sections 9.8, 9.9. Text 2: Relevant topics from sections 11.1, 11.2,
11.6)

Taylor series (without proof, assuming the possibility of power series expansion in appropriate
domains), Binomial series and series representation of exponential, trigonometric, logarithmic
functions (without proofs of convergence); Fourier series, Euler formulas, Convergence of Fourier
series (without proof), half range sine and cosine series, Parseval’s theorem (without proof).
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Text Books

1. H.Anton, |. Biven,S.Davis, “Calculus”, Wiley, 10" edition, 2015.

2. Erwin Kreyszig, Advanced Engineering Mathematics, 10" Edition, John Wiley & Sons, 2016.

Reference Books
J. Stewart, Essential Calculus, Cengage, 2™ edition, 2017

G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9 th Edition, Pearson, Reprint,
2002.

Peter V. O'Neil, Advanced Engineering Mathematics , Cengage, 7th Edition, 2012
Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.

B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36 Edition, 2010.

Course Contents and Lecture Schedule

No | Topic No. of Lectures

Linear Algebra (10 hours)

Systems of linear equations, Solution by Gauss elimination

Row echelon form, finding rank from row echelon form, fundamental
theorem for linear systems

Eigen values and eigen vectors

Diagonaliztion of matrices, orthogonal transformation, quadratic forms

Multivariable calculus-Differentiation (8 hours)

Concept of limit and continuity of functions of two variables, partial
derivatives

Differentials, Local Linear approximations

Chain rule, total derivative

Maxima and minima
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Multivariable calculus-Integration (10 hours)

Double integrals (Cartesian)-evaluation

Change of order of integration in double integrals, change of coordinates
(Cartesian to polar),

Finding areas and volumes, mass and centre of gravity of plane laminas

Triple integrals

Sequences and series (8 hours)

Convergence of sequences and series, geometric and p-series

Test of convergence( comparison, ratio and root )

Alternating series and Leibnitz test, absolute and conditional convergence

Series representation of functions (9 hours)

Taylor series, Binomial series and series representation of exponential,
trigonometric, logarithmic functions;

Fourier series, Euler formulas, Convergence of Fourier series(Dirichlet’s
conditions)

Half range sine and cosine series, Parseval’s theorem.
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QUESTION BANK

MODULE |

QUESTIONS

Solve the linear system whose augmented matrixis |0.6 1.5 1.5 —542.7
1.2 03 —-03 24 21

Solve the linear system 10x+4y -2z =14
—3w —15x+y+2z=0

3.0 20 20 —5.08.0}]

wt+x+y==6

8w —5x+45y—10z =26

Check for consistence of the system

xt+y+z=1  x+2y+4z=2 x+4y+10z=4

Show that the equations

3x+4y+5z=a, 4x+5y+6z=Db, 5x+6y+7z=c donothaveasolutionunlessa+c=2b

Find the value of [f It the system has a non-trivial solution x; +x, =0, X, +x;= 0

X1+X2+BJC3:0.

Solve the folowing by Gausselimination y +2-2w=0, 2x-2y-3z+bw="24rty+z-Iw=4
1 -1 [ll

Is the matrix A is orthogonal if A=|—1 1 0
1 1 1

Find aneigen basis and Diagonalize thematrix A= | -9 -8 12

-5 -6 6}
—-12 12 16

i K

0 1 0
Find therank. -1 0 —4

0 4 0 -

Find out what type of conic section does follows quadratic form re presents and transform it into

principal axesif Q = 4, + 24x,x, - 141,20

Diagonalise A = {

| 2
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MODULE Il

Given f=¢"siny show that the function satisfies the Laplace equation fy, + f, =0

If fCx,y) = x%y® +x*y find fi,

Compute the differential dz of the function z = tan *(xy)

Finl the slope of the surface 2 = \,fm inthe y - direction at the paint (42)

Find the derivative of w = x* +y? with respect to't' alongthe path x = at? y = 2at
Givenz =e™ x=2utv,y== find %2 and 2=
- u du dr

. . dw 1 . —
Use chainrule find— ats== ifw=r%rtanf,r =+s ,0 =ms
ds 4

_ 30030 ,3 20 : 9,0 0y __ 9
Ifu=log(x®+y°+2°-3xyz) show that(aeray-Faz) U=

x4 Au  Au
fu=2" Fnd &= 4+ 2
x—y dx  dy

If w=3xy?z®, y=3x*+2 ,z=+x—1 find % and %

Locateall relative maxima, relative minima and saddle point if any of £(x,y) = y* + 2y + 4y +
20t3

Let L (x, y) denote the local inear approximation o £ (x, v) = % + y2 at the point (34).
Compare the error in approximating £(3.04,3.98) = \c’m by L(3.04,3.98) withthe
distance between the points (3,4) and (3.02,3.93)

Find the absolute extrema f the unction f(x,y)=xy-4xof R where Risthe triangular region
with the vertices (0,0), (0,4)and (4,0)
du

qE Yz L ou ., ou, _ou
|fu—ﬂ}?:z,xj prove that x ox —|—} oy e zaz =
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MODULE Il

Evaluate f fb ax

Theline y = 2 - x and the parabola y = x? intersects at the points (-2,4) and {1, 1). If Ris the region
enclosed by y = 2 — x andy = x* then find ﬂa ydA

Find the area bounded by the x — axis,y = 2xand x 4 y = 1 using double integration

Sketch the region of integrationand evaluate theintegral ff f}} dxdy hychanging the order of

integration.

:
Sketch the region of integrationand evaluatef1 fw ¥+ }f2)d}fdx

Bychangmgthe DrderDfmtegratlonevaluatef f — d}fd%

dxd
Evaluatef f —y._
= J1—¥2

Evaluate ffR % dA where Ris the triangular regionbounded by x —axis,y = x,and x =1

Find the area bounded by the parabolas y? = 4x and x* = —f

. 16
Evaluate ﬂR x* dA over the region R enclosed between y = V= x,and x=8

. Evaluate J;js fuz fﬂl (xyz)dxdydz

find the volume bounded by the cylinder x* + y% = 4 the planes z=0and y+z=3
Use a triple integralto find the volume of the solid within the cylinder y = x? and the plane
yt+z=4 z=0
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MODULE IV

. (s 0] k .
Show that the series Zk:l sz is convergent

xZ  x°
Test the convergence Df — + 2 -|- — _|_

A

Check whetherthe semeszk 1 kl convergesor not

Determine whether the series )y ()“‘Zconvergesand|f50f|nd|tssum

ak®*—6k+5
Test the nature of the series X5 1o o
Bk"+k—8

jr

Check whetherthe series 2.5 1( |)2

convergesor not

Test the convergence of X,

k+1
Check whetherthe series X5 1% Absolutely convergentor not

PRY.c oS
Determine whetherthe alternating series E?:l(lid-T;l is absolutely convergent

Show that the series Ele(i)k convergesand 2, (—1)* diverges

Check whetherthe series Efﬂ%;&bsolutechonvergentornot

— 1.

. . KX
Examine the convergence of the series Zleg

_K+15k
Use ratio test for absolute convergence to find whetherthe series Eff:l( 1)k| 2

Converges

Al I

o

, . 5 .
Determine whetherthe series Ef:14—k converges. If so findsum
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MODULE V

Find the Fourier series expansion of f(x)=e ™ in-c<x<c

. _ ) ) 1+ —m<x<0
Obtam the Fourier series for the function f(x) = T

2x
1—? O<x<m

Develop the Fourier series of f(x) = x? —2<x<?2
Develop the Fourier series of f(x) =e™™ —l<x<l

-1+x -n1<x<0

Obtain the Fourier series for the function f(x) ={ l+r 0<r<T

x 0<x<?2

Develop the Fourier sine series of f(x) = { 4— 5 o<y <4

. . . T
Find the Maclaurin’s series forl—
—X

Find Maclaurin series for the function xe™

.Find the Taylor series expansion of logcos x about the point x = %

.Find the Taylor series Dfﬁ aboutx =1

Find the Fourter sertes of the periodic function f(x) of period 4, where

-2<x=<0
X 0<x<?2

f(x)= 2

: 1 11 m?
Deducethat (1) I+ + -+ S+ .. =

Find the Taylor series Df% aboutx =1

Find the half range sine series for the function  f(x) = {2 —xx 0 <1x<<xl< 9
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Example 1. Find the Fourier sine series for unity in 0 <X < Tana nence SV 4

1 1 1 n?
.. =—,

Sol. We require half-range Fourier sine series for 1 in (0, 1)

1+

Let 1= Z b, sin nx

Then =%j (1)31nntdx~—[— cosnx]
0

= ~—g-(cosnn—])
b1 n

nm

2a_cy
nmn

[; cosnr=l

Now b, = 0 when n s even ; and b = i when n is odd.
nn

Substituting in ( 1), we get

oo

I'a , ' o2
R 7 o ’ 5
;:1 @m DS @m-Dx o 1=i(sinx+sm3x+sm %,

5 /

Now from Parseval’g theor
em on Fourier constants

e
I [f0)? dx < 2[[‘10 -
: Z (a,” +b 2)}
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FOURIER SERIES

Applying (3) to half-range sine series for 1 in (0, 1)

c=0,2l=n flx) =1, a,=0,a, =0, and b,=

= a2,
2m-Dn
We pet, J.n (n* (Ix:n_l B _,IE__Z_HZ
0 2 w1 @m-=1
R nz 1 1
Y :ﬁj—l—,+-—l.-+-—ll—r ...... } O eom S s e i@ L,
o m|12 3% 5P b

Hence the result.

Example 2. Find Fourier series of ¥ in (- n, n). Use Parseval’s identity to prove that
n' I !

=]t — =, ...
90 grerge

Sol. The Fourier series of x* in (-~ nt, n) are

2 "~ n
a N 4(-1)
X = — 4 — CO8 nx o)
3 nzr‘l n*

2 4 . 1)" .
I‘l('r(' a'() = 2%' Un o —(_'Z—' bn = 0’ /(x) = xé
n

Now using Parseval's 1dentity to (1)

4
o U n lz 16

nel n
1"3 " _ 27[() " 1() 27(5 znﬁ - 16
5 - R o nwi 't . 5] 2 9 Hn+znd
ne]
a s o 4
n 1 L: 1 R
e E T L — o — = —
or 90 — n,d or + 24 + 34 + 90
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g el 15 ER;::)Ser then the Maclaurin series for (1 + x)" is called the binomial series:
If m is a real nu ,

it is given by

k

mim-—1 1 m(m-—l)(m—Z)x_‘_*_w+m(m—1)~-(m—k+1)'
14+ mx+ BRI g

gl Sy
i 3! k!
t . o m .
In the case where m is a nonnegative integer, the function f(x ) = (1 + x)™ 1s a polynomial
of degree m, sO f(m+\)(0) = f(m+2) (0) =t f(nH-}) (0) e e=il)
x)"™. Verify that 2nd the binomial series reduces to the familiar binomial expansion
¢ )y
m(m — l) ) m ('n 1)(”1 L3 L .m
A+x)"=1+mx + ———2—“'——\ + 3 x + + x
- which is valid for —e < x < +. ' . : .
—Dim=-2 It can be proved that if m is nota nonnegative integer, then the binomial series converges
to (1 + x)™ if |x| < 1. Thus, for such values of x
= 1)--(m—k+1)

-1 , nm—-=1)---(m—-k+1) ,
(1+x)"‘=1+mx+'—n—(ﬂ2—'——)-x“+-~-+'( ) k‘( X400 (4D
or in sigma notation,

ey O R Dy Gy

(18)
k=1 i

» Example 4 Find binomial series for

1
V14 x

Solution (a). Since the general term of the binomial series is complicated, you may find

it helpful to write out some of the beginni :
. ginning terms of the se i la (17), to s¢€
developing patterns. Substituting m = —2 in this formula yli:gil‘sas e

(@)

1
(14 x)? (©)

P it 07 =14 (=2)x + (_-2)(.-3) i

2 (-2)(-3?)(~4) 2

DEDENEHED oy
a!

U 31 4! \
=1 ‘2-\’+§x2— —'x3+§Lx“_.

=1 ~2x'3 3x* ~dad x4 .

3 2(—1)k(k + 1)x*

k=0
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