With effect from: 2025-26 (R-25)

VASAVI COLLEGE OF ENGINEERING (AUTONOMOUS)
Accredited by NAAC with A++ Gradce
9-5-81, Ibrahimbagh, Hyderbad-500031, Telangana State
DEPARTMENT OF MATHEMATICS

MATRICES & CALCULUS
For B.E,, I- Sem., (CBCS)
(Common to Civil, EEE, ECE and Mechanical Branches)

Instruction: 3 +1 Hours per week

Sem. End Exam Marks:60

Subject Reference Code: U25BS110MA

Credits: 3

Sessional Marks:40

Duration of Semester End Exam: 3 Hours

COURSE OBJECTIVES

S

COURSE OUTCOMES

The course will enable the students to:

At the end of the course students should be able to:

1. Study the concepts of rank of a matrix, System
of lincar equations and LU-Decomposition
method.

2. Learn the concepts of cigen values, cigen
vectors and diagonalization.

3. Develop a deep understanding of the concepts
and applications of Taylor's series, Maclaurin's
series. curvature, radius of curvature, centre of
curvature, and evolutes.

4. Learn the techniques for finding partial
derivatives of functions of several variables,
Taylor's series for functions of two variables and
methods for finding maxima and minima of
functions of several variables.

5. Understand the fundamental concepts of infinite
series and various tests for convergence.

1. Compute the rank ol a given matrix and solution
of a system by LU-Decomposition method.

2. Find the characteristic equation. cigen values,
and eigen vectors and to diagonalize a square
matrix using similarity transformation.

3. Apply the concepts of Taylor's series and
Maclaurin's series 10 approximate functions and to
find the curvature, radius. centre of curvature and
evolutes of curves.

4. Calculate partial derivatives of functions of
several variables and apply Tavlor's scries for
functions of two variables. analyze functions to
find maxima and minima.

5. Identify an appropriate test and determine nature
of a series.

UNIT- I (08 classes
MATRICES-I

Rank of a Matrix-

Echelon form - Linearly Dependence and Independence of Vectors - Consistency

and Inconsistency of Homogencous and Non-Homogenous system of linear equations.

UNIT —II (08 classes)
MATRICES-II

Characteristic equation-
vectors - Diagonalization

Quadratic form to Canonical form.

Cayley - Hamilton Theorem (without prool) -Eigen values and Eigen
using Orthogonal Transformation-Quadratic  form- Reduction of




UNIT — III (08 classes)

DIFFERENTIAL CALCULUS ‘

Taylor's Series — Maclaurin’s Series - Curvature - Radius of Curvature — Centre of Curvature
Evolutes (Cartesian and Parametric forms of the curves).

UNIT — IV (08 classes)

MULTIVARIBLE CALCULUS

Limits- Continuity (Concepts) - Partial Derivatives - Higher Order Partial Derivatives - Total
Derivates - Derivatives of Composite and implicit functions - Taylor’s series of functions of two
variables - Maxima and Minima of functions of two variables - Lagrange’s Method of multipliers.

UNIT-V (08 classes)
INFINITE SERIES
Introduction to Infinite Series - Nature of the Series — Serics of positive terms - Geometric series-

p-serics test - Comparison tests — Limit form of comparison test - D*Alembert’s Ratio “Test
Cauchy’s n" root test - Alternating Series — Leibnitz test - Absolute Convergence.

Text Books:
1.

Advanced Engincering Mathematics, Third Edition, R. K. Jain and S. R. K. Iyengar, Narosa
Publishing House.

2. Higher Engincering Mathematics, B. S. Grewal 40™ Edition, Khanna Publishers.

Reference Books:

I. Advanced Engincering Mathematics 8" Edition by Erwin Kreyszig, John Wiley & Sons.
2. Differential Calculus by Shanti Narayan, S. Chand & Co
3. Vector Calculus — Schaum’s outline serics.

Online Resources:

1. https://fonlinccourses.nptel.ac.in/noc2d_ma03/preview

2. hups://onlinecourses.nptel.ac,in/noc24_ma3 I/preview

3. https://onlinecourses.swayam2.ac.in/cec24_mal0/preview

The break-up of CIE: Internal Tests -+ Assignments + Qulzzes

1 No. of Internal Tests + 2 Max. Marks for cach Internal Tests 30
2 No. of Assignments : 3 Max. Marks for each Assignment 5
3 No. of Quizzes t 3 Max, Marks for each Quiz Test R
4 Duration of Internal Tests 90 Minutes
4 .." p—
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(OU Nominee)  (Subject Expert-JNTUII) y )

(Subject Expert-BITS, Hyd) (Industey Expert)
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With effect from: 2025-26 (R-25)

VASAVI COLLEGE OF ENGINEERING (AUTONOMOUS)
Accredited by NAAC with A++ Grade
9-5-81, Ibrahimbagh, Hyderbad-500031, Telangana State
DEPARTMENT OF MATHEMATICS

CALCULUS & LINEAR ALGEBRA
For B.E., I- Sem., (CBCS)
(Common to CSE, AIML & IT Branches)

Instruction: 3 +1 Hours per week

Sem. End Exam Marks: 60

Subject Reference Code: U25BS120MA

Credits: 3

Sessional Marks: 40

Duration n_f_Scme.;stcr End Exam:_fé !‘[nur.‘;

COURSE OBJECTIVES

COURSE OUTCOMES

The course will enable the students to:

At the end of the course students should be able to:

1. Develop a deep understanding of the concepts
of Improper integrals Beta, Gamma functions and
their properties.

2. Learn the concepts of limits, continuity, partial
derivatives of functions of several variables and
derivative of composite functions, Taylor's series
for functions of two variables, and maxima and
minima of functions of several variables.

3. Study the fundamental concepts of vector
spaces, vector subspaces, linear dependence and
independence of vectors, span, basis of a vector
space, dimension of a vector space, and
coordinates.

4. Understand the fundamental concepts of
Linear transformation and their properties.

5. Understand of linear algebra concepts,
including the rank of a matrix, characteristic
equation, cigen values and eigenvectors,
Diagonalization using Similarity Transformation.

1. Evaluate Improper integrals using Beta, Gamma
functions.

2. Find partial derivatives of functions of several

variables and apply Taylor's series for functions of

two variables and to find maxima and minima of a !
function of several variables.

3. Analyze vector spaces and their subspaces. |
determine linear dependence and independence of |
vectors, determine basis of a vector space and |
compute the dimension ol a veetor space.

4. Determine lincar transformations. their Null
space and Range Space. calculating the dimension
of these spaces. understanding the Rank and
Nullity of a linear transformation, and representing
a Linear transformation using a matrix.

5. Find the rank of a matrix. cigen values and cigen
vectors and to Diagonalize a matrix using |
similarity transformation to real-world problems.

B

UNIT- I (08 classes)
SPECIAL FUNCTIONS

Definition of Improper Integrals- Beta function - Gamma function - Relations between Beta &
Gamma function - Properties of Beta and Gamma functions.

UNIT =11 (08 classes)
MULTIVARIABLE CALCULUS
Limits- Continuity (Concepts) - P
Derivatives - Derivatives of Com

artial Derivatives - Higher Order Partial Derivatives - Total
posite and implicit functions - Taylor’s series of functions of two

variables - Maxima and Minima of functions of two variables - Lagrange’s Method of multipliers.




UNIT-111: (OB classes)

VECTOR SPACES | . |
Definition of Veetor Space = Veetor Subspaces — Linear Dependence and Independence of vectors -
Span of a set ol veetors - Basis of Vector Space — Dimension ol a Vecetor Space Co-ordinates.

UNIT-1V (08 classes)

LINEAR TRANSFORMATIONS o | |
Introduction to Lincar Transformations- The null space and range of a lincar map Dimension of
Null space and Range space - Rank - Nullity theorem (without proof)-Matrix of a Lincar
Transformation.

UNIT-V (08 classes)

MATRICES ' o '
Rank of a Matrix - Characteristic equation - Ligen values and Eigenvectors Diagonalization using
Orthogonal Transformation - Quadratic form - Reduction of Quadratic form to Canonical form.

Text Books:

I. Advanced Engincering Mathematics, Third Edition, R, K. lain and S. R. K. Iyengar. Narosa
Publishing House.
Higher Engineering Mathematics, B. S. Grewal 40™ Ldition, Khanna Publishers.
Introduction to Linear algebra with applications, Jim Dcl'ranza, Danicl Gagliardi. Tata
McGraw-Hill
Reference Books:

I. Advanced Engincering Mathematics 8" Edition by Erwin Kreyszig, John Wiley & Sons.

2. Differential Calculus by Shanti Narayan, S. Chand & Co

3. Elementary Linear algebra, Anton and Rorres, Wiley India Idition

4,

An introduction to Linear Algebra, V.P Mainra, J.L. Arora, Affiliated to East-West Press Pvt
Ltd

Online Resources:
1. https://onlinccourses.swayam2.ac.in/cec24_mal0/preview
2. https://onlinecourses.nptel.ac.in/noc24_ma31/preview

The break-up of CIE: Internal Tests + Assignments + Quizzes

1 No. of Internal Tests : 2 Max. Marks for each Internal Tests 30
2 No. of Assignments : 3 Max. Marks for each Assignment

3 No. of Quizzes : 3 Max. Marks for each Quiz Test

4 Duration of Internal Tests ;90 Minutes
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(Industry Expert)
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With effect from: 2025-26 (R-25)

VASAVI COLLEGE OF ENGINEERING (AUTONOMOUS)
Accredited by NAAC with A++ Grade
9-5-81, Ibrahimbagh, Hyderbad-500031, Telangana State
DEPARTMENT OF MATHEMATICS

DIFFERENTIAL EQUATIONS & VECTOR CALCULUS
For B.E,, II- Sem., (CBCS)
(Common to Civil, EEE, ECE, Mechanical Branches)

Instruction:3+1 Hours per week Semester End Exam Marks:60 | Subject Reference Code: U25B5210MA
Credits: 3 Sessional Marks: 40 Duration of Semester End Exam: 3 Hours
COURSE OBJECTIVES COURSE OUTCOMES |
The course will enable the students to : At the end of the course students should be able to:

1. Understand the fundamental concepts and | 1. Sofve various types of first-order Differential
solution of first-order Differential Equations, as | Equations, model and analyze physical systems such
well as their applications in modeling real-world | as LR circuit and find orthogonal trajectories of
phenomena. Cartesian curves,

2. Develop the ability to solve homogencous and | 2. Sefve  homogencous —and  non-homogencous
non-homogeneous Linear differential cquations | Linear  differential  equations  with  constant
with constant coefficients. and their applications | coefficients. including those arising in LCR circuits.
to LCR circuits.

3. Find the gradient of a scalar point function,
divergence and curl of wvector field and its
applications.

3. Study the concepts of vector differentiation,
Directional derivative, Divergence and Curl of a
vector point function.

4. Evaluate the double integrals and also evaluate
4. Learn the concepts of cvaluation of double | the double integrals by changing the order of
integrals and changing the order of integration, integration and by change ol variables.

5. Understand the concepts Improper integrals | 5, Evaluate Improper integrals using Beta. Gamma
Beta, Gamma functions and their properties. functions.

UNIT — 1 (08 classes)
ORDINARY DIFFERENTIAL EQUATIONS OF FIRST ORDER

I:xact differential equations - Integrating factors - Clairaut’s cquation - Applications: Orthogonal
trajectories (Cartesian families) - LR Circuit.

UNIT — II (08 classes)

HIGHER ORDER LINEAR DIFFERENTIAL EQUATIONS

Solutions of Homogeneous and Non-Homogencous lincar equations ol the form [(D)y r(x) with
constant coefficients [Where r(x) = ¢, sin(ax + b)(or) cos(ax + b), x*, ¢ V(x)] - Method of
Variation of Parameters- LLCR circuits,



UNIT — III (08 classes)
VECTOR CALCULUS

Scalar and Vector point function and their derivatives - Level Surface - Gradient of a scalar point
rl 0" - ) r ‘ . . . . ) ) L d dedidd
“imlmn - Normal to a level surface - Directional Derivative — Divergence and Curl of 2 Vector
Iield — Solenoidal and Irrotational vectors - Conservative vector field.

UNIT — IV (08 classes)
DOUBLE INTEGRALS

Double i wale (Cartecis . - : . . .

uble integrals (Cartesian) - Change of order of integration (Cartesian Coordinates) - Change of
~ \/ar . . . . ' N ‘ :

the Variables (Cartesian to Polar Coordinates in two dimensions).

UNIT — V (08 classes)
SPECIAL FUNCTIONS

Definition of Improper Integrals- Beta function - Gamma function - Relations between Bela &
Gamma function - Properties of Beta and Gamma functions.

Text Books:

. Advanced Engineering Mathematics 3™ Edition, R.K.Jain & S.R.K.Iyengar. Narosa
Publishing House.

2. Higher Engineering Mathematics 40thEdition Dr. B.S Grewal. Khanna Publishers.

3. A Text book of Engineering Mathematics, N.P. Bali& Manish Goyal. Laxmi
Publications. —

Reference Books:

Advanced Engineering Mathematics, by Wylie & Barrett. Tata Mc Graw Hill. New Delhi.
Advanced Engineering Mathematics, 8" Edition by Erwin Kreyszig. lohn Wiley & Sons. Inc.
Complex Variables and applications. J.W.Brown and R.V. Churchill. 7" Edition. Tata Mc Graw

Hill.2004.
Online Resources:
1. https://onlinecourses.swayam2.ac. in/cec24_ma09/preview
2. https://onlinecourses.nptel.ac. in/noc24_ma03/preview

b N —

The break-up of CIE: Internal Tests + Assignments + Quizzes

i No. of Internal Tests 2 Max. Marks for each Internal Tests 30

2 No. of Assignments . 3 Max. Marks for each Assignment 5

3 No. of Quizzes . 3 Max. Marks for each Quiz Test 5

4 puration of Internal Tests . 90 Minutes

e
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With effect from: 2025-26 (R-25)

VASAVI COLLEGE OF ENGINEERING (AUTONOMOUS)
Accredited by NAAC with A++ Grade
9-5-81, Ibrahimbagh, Hyderbad-500031
DEPARTMENT OF MATHEMATICS

ADVANCED CALCULUS

For B.E,, II- Sem., (CBCS)
(Common to CSE, CSE-AIML & IT Branches)

Instruction:3+1 Hours per week

Semester End Exam Marks:60

Credits: 3 Sessional Marks: 40

Subject Reference Code: U25BS220MA f
-— -
Duration of Semester End Exam: 3 Hours

COURSE OBJECTIVES

COURSE OUTCOMES

The course will enable the students to :

1. Understand the fundamental concepts and
solution of first-order Differential Equations, as
well as their applications in modeling real-world
phenomena.

2. Develop the ability to solve homogeneous and
non-homogeneous Linear differential equations
with constant coefficients, and their applications
to LCR circuits.

3. Learn the concepts- of evaluation of double
integrals and changing the order of integration.

4. Study the concepts of vector differentiation,
Directional derivative, Divergence and Curl of a
vector point function.

5. Understand the fundamental concepts of
infinite series and various tests for convergence.

At the end of the course students should be able to:
1. Solve various types of first-order Differential
Equations, model and analyze physical systems
such as LR circuit and find orthogonal trajectories
of Cartesian curves.

2. Solve homogeneous and non-homogencous

Linear differential equations with constant
coefficients, including those arising in [.CR
circuits.

3. Evaluate the double integrals and also cvaluate
the double integrals by changing the order of
integration and by change of variables.

4. Find the gradient of a scalar point function,
divergence and curl of vector ficld and its
applications.

S. Identify an appropriate test and determine
nature of a series.

UNIT — I (08 classes

ORDINARY DIFFERENTIAL EQUATIONS OF FIRST ORDER
Exact differential equations - Integrating factors- Clairaut’s equation - Applications of First Order

Differential Equations - Orthogonal trajectories (Cartesian families) — LR Circuit.

UNIT — II (08 classes)

HIGHER ORDER LINEAR DIFFERENTIAL EQUATIONS

Solutions of Homogeneous and Non-Homogeneous linear equations of the form f(D)y

r(x) with

constant coefficients [Where r(x) = e®, sin(ax + b)(or) cos(ax + b), x¥, e™V(x)] - Mcthod of
Variation of Parameters — Applications of Linear Differential Equations to I.CR circuits.




UNIT = III (08classes)
DOUBLE INTEGRALS

Double integrals (Cartesian) = Change ol order ol integration (Cartesian Coordinates) - Change of
the Variables (Cartesian to polar Coordinates in two dimensions).

UNIT — IV (08 classes)

DIFFERENTIAL CALCULUS

Scalar and Veetor point functions - Vector Differentiation - Level Surfaces - Gradient of a scalar
point function - Normal to a level surface - Directional Derivative — Divergence and Curl of a
Veetor Field - Solenoidal and [rrotational vectors- Conservative vector ficld .

UNIT — V (08 classes)

INFINITE SERIES

Introduction to Infinite Series — Nature of the Series- Scries of positive terms-Geometric series- p-scrics
test - Comparison tests — Limit form of comparison test- D’ Alembert’s Ratio Test - Cauchy’s n" root test -
Alternating Series — Leibnitz test-Absolute Convergence.

Text Books:

|. Advanced Engineering Mathematics 3¢ Edition, R.K. Jain & S.R.K.lyengar. Narosa
Publishing House.

Higher Engineering Mathematics 40thEdition Dr. B.S Grewal, Khanna Publishers.

A Text book of Engineering Mathematics, N.P. Bali& Manish Goyal. Laxmi

Publications.

Reference Books:

Ll 2

I. Advanced Engincering Mathematics, by Wylie & Barretl, Tata Mc Graw Hill. New Delht.
2. Advanced Engineering Mathematics, 8" Edition by Erwin Kreyszig. John Wiley & Sons.
Inc.
Online Resources:

1. hllps://onIinecourscs.swayamZ.ac.in/cec24_ma09/previe\-v
2. https://onlinecourses.nptel.ac.in/noc24_ma03/previcw

The break-uo of CIE: Internal Tests + Assignments + Quizzes

1 No. of Internal Tests : 2 Max. Marks for each Internal Tests 30
2 No. of Assignments : 3 Max. Marks for each Assignment

3 No. of Quizzes : 3 Max. Marks for each Quiz Test

4 Duration of Internal Tests . 90 Minutes

-
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Prof.N.Kishan Prf. M A Srinivas Dr. Mohan l){}. B.Srivathsa
(OU Nominee) (Subject Expert-JNTUH)  (Subjeet Expert-BITS, Hyd) (Industry Expert)
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With effect from: 2025-26 (R-24)

VASAVI COLLEGE OF ENGINEERING (AUTONOMOUS)
Accredited by NAAC with A++ Gradc
9-5-81, Ibrahimbagh, Hyderbad-500031
DEPARTMENT OF MATHEMATICS

TRANSFORM TECHNIQUES & PARTIAL DIFFERENTIAL EQUATIONS
For B.L,, III- Sem., (CBCS)
{(Common to Civil, EEE & Mechanical Branches only)

Instruction :3 +1Hours per week

Semester End Exam Marks: 60

Subject Reference Code: U24BS310MA

Credits: 3

Sessional Marks: 40

COURSE OBJECTIVES

\
Duration of Semester End Exam: 3 Hours ‘
COURSE OUTCOMES ‘-

The course will enable the students to :

At the end of the course students should be able to: }
|

1. Understand the definition and properties
of the Laplace transforms.

2. Understand the definition and properties
of the inverse Laplace transforms and its

applications to Initial Value Problems.

3. Study the concept of Fourier series and
its applications.

4. Learn the formation Partial Differential

Equations and solution of linear and non-

lincar first order partial differential
equations.
5. Study the applications of Partial

Differential equations.

1.

Evaluate Laplace transform of functions |
and apply Laplacc transforms to cvaluate |
integrals. l
Find Inverse  Laplace  transforms 0["1
functions and apply the Laplace transform |
to solve lincar differential equations. |
Compute FFourier cocfhcients

and |
find Fourier serics of a function, |

i
Formulate the Partial differential cquations

and solve the lincar and non-lincar first
order Partial dilTerential equations.

Solve the onc-dimensional wave equation. |
one-dimensional heat equation.,

UNIT-I (8 Hours)
LAPLACE TRANSFORMS:

Introduction to Laplace transforms - Existence of Laplace Transform - Propertics of Laplace
Transform - First shifting theorem - Second shifting theorem - Change of scale property
Differentiation of Laplace transform - [ntegration of Laplace Transform - Laplace Transform of

Derivatives - Laplace Transform of Integrals.

UNIT-II (9 Houvs)
INVERSE LAPLACE TRANSFORMS:

Introduction to Inverse Laplace transforms - Properties of Inverse Laplace Translform-First shifting
theorem - Second Shifting theorem -Change of scale theorem - Multiplication with s - Division by s



“Convolution Theorem (without proof)- Applications- Solving  Lincar Ordinary Differential

) » . e I
liquations with constant coefficients upto 2" order.

UNIT —III (8 Hours)

FOURIER SERIES:

Introduction to Fourier series — Conditions for existence of Fourier expansion  Functions having
points of discontinuity = Change of Interval - Fouricer series expansions of even and odd functions-
Hall-Range Sine and Cosine serics.

UNIT =IV (8 Hours)
PARTIAL DIFFERENTIAL EQUATIONS:

Formation of first and second order Partial Differential Equations - Solution of First Order
liquations — Lincar Equation - Lagrange’s Equation - Non-lincar first order cquations - Standard

FForms.

UNIT-V (7 Hours)
APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS:
Mecthod of Separation of Variables - One Dimensional Wave Equation- Onc Dimensional Heat

Equation (Homogencous condition).

Text Books:
|. Advanced Engineering Mathematics, Third Edition, R. K. Jain and S. R. K. Iyengar, Narosa

Publishing House.
2. Higher Enginecring Mathematics, Dr.B.S.Grewal  40th Edition, Khanna Publishers.

L.

Reference Books:
|. Advanced Engineering Mathematics, Kreyszig E. 8th Edition. John Wiley & Sons Ltd. 2006.

2. A text book of Enginecring Mathematics by N.P. Bali & Manish Goyal. [.axmi Publication.

Online Resources:
I. https://onlinecourses.nptel.ac.in/noc24_mal7/preview

2. https://onlinecourses.nptel.ac.in/noc24_ma37/preview

The break-up of CIE: Internal Tests + Assignments + Quizzes

1 No. of Internal Tests : 2 Max. Marks for each Internal Tests 30
2 No. of Assignments : 3 Max. Marks for each Assignment : 5
3 No. of Quizzes : 3 Max. Marks for each Quiz Test : 5
4 Duration of Internal Tests . 90 Minutes
— =
—
Prof.N.Kishan rof.M.A.Srinivas Dr.J Jaedd Mohan Pr.BX
(OU Nominee) (Subject Expert-JNTUH) (Subject Expert-BITS, Hyd) (Industry Expert)
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With effect from: 2025-26 (R-24)

VASAVI COLLEGE OF ENGINEERING (AUTONOMOUS)
Accredited by NAAC with A++ Grade
9-5-81, Ibrahimbagh, Hyderbad-500031
DEPARTMENT OF MATHEMATICS

PDE & NUMERICAL METHODS
For B.E,, I1I- Sem., (CBCS)
(For ECE Branch only)

Instruction :3 +1 Hours per week

Semester End Exam Marks: 60

Subject Reference Code: U24BS$‘20MA

Credits: 3

Sessional Marks: 40

Duration of Semester End Exam: 3 Hours

COURSE OBJECTIVES

COURSE OUTCOMES

The course will enable the students to :

At the end of the course students should be able to:

1.

h

Learn the formation of Partial Differential
Equations and solution of linear and non-
lincar first order partial differential
cquations.

Study the applications of Partial Differential
equations.

Understand the concepts of interpolation
and to learn various methods for
interpolating data points and approximating
functions.

Learn numerical techniques for solving
first-order ordinary differential equations.

Understand the principles of curve fitting
using the method of least squares and the
concept of correlation,

1.

" . T NS
Formulate the Partial differential cquations

and solve the lincar and non-lincar first

order Partial dilferential cquations.

Solve the one-dimensional wave cquation.
one-dimensional heat equation.

Apply Numerical methods to interpolate
data points with cqual and uncqual
intervals.

Use Numerical techniques to solve first-
order ordinary differential cquations.

Apply the Mcthod of least squares to fit
various curves to the given data and
Calculate  Karl Pcarson’s
corrclation.

cocthicient of

UNIT -I (08 Hours)

PARTIAL DIFFERENTIAL EQUATIONS:
Formation of first and sccond order Partial Differential Equations - Solution of First Order
Equations — Lincar Equation - Lagrange’s LEquation- Non-lincar [irst order equations -Standard
Forms.

UNIT-II (08 Hours)
APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS:

Mecthod of Separation of Variables - One Dimensional Wave Liquation- One Dimensional Heat
Equation (Homogencous)



UNIT-III (08 Hours)

INTERPOLATION:
Finite Differences- Interpolation- Newton’s Forward and Backward Interpolation Formulac

Interpolation with unequal intervals — Lagrange’s [nterpolation Formula - Divided differences-
Newton's Divided difference formula.

UNIT —-IV (08 Hours)
NUMERICAL SOLUTIONS OF ODE:
Numerical Solutions of Ordinary Differential Equations of first order - Taylor’s Serics Method -

Euler’s Method -Modified Euler’s Method -Runge-Kutta of 4th order (without proofs).

UNIT-V (08 Hours)

CURVE FITTING:

Curve fitting by the Method of Least Squares - Fitting of Straight Linc - Sccond order curve
(Parabola) - Exponential curve (y = ab*) - Correlation — Karl Pearson’s Co-cfficient of
Correlation.

Text Books:
I. Advanced Enginecering Mathematics, Third Edition, R. K. Jain and S. R. K. Iyengar, Narosa

Publishing House.
2. Higher Engineering Mathematics, Dr.B.S.Grewal, 40th Edition. Khanna Publishers.

Reference Books:
I. Advanced Engineering Mathematics, Kreyszig E, 8th Edition, John Wiley & Sons Ltd. 2006.

2. A text book of Engineering Mathematics by N.P. Bali& Manish Goyal, Laxmi Publication.

Online Resources:
1. https://onlinecourses.nptel.ac.in/noc24_ma37/preview

2. https://onlinecourses.swayam?2.ac.in/cec24_mal9/preview

The break-up of CIE: Internal Tests + Assignments + Quizzes

1 No. of Internal Tests + 2 Max. Marks for each Internal Tests 30
2 No. of Assignments : 3 Max. Marks for each Assignment 5
3 No. of Quizzes : 3 Max. Marks for each Quiz Test 5
4  Duration of Internal Tests ;90 Minutes
Prof.N.Kishan VLA, rmn( Mohan D¥.BSrivathsa
(OU Nominee) (Subjcct Expert-JNTUH) (Subject E\pert -BITS, Hyd) (Industry Expert)

Dr.mo

(Chairman, BOS)



Instruction 13+ 1 Hours per uﬂ(ekr
Credits:3

_The course will enable the students to
. Understand the Propositions and  their

o

With effect from: 2025-26 (#-24)

VASAVI COLLEGE OF ENGINEERING (AUTONOMOUS)
Aceredited by NAAC with Avé Grade
0-h-81, Ibrashimbagh, Hydertad- 5000751
DEPARTMENT OF MATHEMATICS

DISCRETE MATHEMATICS

For B.E, 1HI- Sem.,, (CBCS)

(For IT Branch only)

_COURSE OBJECTIVES

Semester End Exam Marks: 60 | Subject Reference Code: U2485330 5
| Sesslonal Marks: 40

Duration of Semester End Exam: 2 Hours

COURSE OUTCOMES

At the end of the course students should be able to:

equivalences, predicates and  quantificrs
and learn various prool strategics.

Learn  the  basics  of  counting,
combinatorics and various methods of
solving Recurrence relations.

Study the concept of relations, including
their properties and representations,
equivalence relations, Posets, Hasse
diagrams, maximal and minimal elements

Understand the fundamentals of graph
theory, graph isomorphism,  and
connectivity.

Understand the advanced topics in graph
theory, graph colouring, and applications
of graph colouring.

1. Use the logical notation to define and reason

4.

about fundamental mathematical concerts a2

synthesize

H}

induction hypothesis and simple

Induction proofs.

Apply the basic principles of counting to solve
combinatorial problems and solve recurrence
relations. both linear homogeneous and non-
homogeneous. using various techniques.

Identify various types of relations. represent
relations using matrices and graphs. construct
Hasse diagrams for Posets. determine maximal
and minimal elements in a Poset.

Apply graph terminology to describe the
structure of graphs and determine graph

isomorphism.

Determine

the existence of [Fulerian and

Hamiltonian paths, and the chromatic number
of a graph using various techniques of graph

colouring.

UNIT — I (8 Hours)
LOGIC: Logic- Logical connectives- Propositional equivalences— Predicates and quantifiers.
MATHEMATICAL REASONING, INDUCTION:
Proof Strategy- Methods of Proofs- Mathematical Induction.

UNIT — II (10 Hours)
COUNTING:

Basics of counting- Pigeonhole principle —Permutations & Combina

Vandermonde’s Identity.

tions- Pascal’s ldentity-



ADVANCED COUNTING TECHNIQUES:
Recurrence relations: Solving Recurrence Relations- Linear Homogencous and Non-Homogencous

Recurrence relations.

UNIT — III (8 Hours)

RELATIONS:
Relations — Properties -Representing relations - Equivalence Relations - Partial Orderings- Posct-

Hasse diagrams — Maximal & Minimal Elements.

UNIT -1V (8 Hours)

GRAPH THEORY-I:
Introduction - Graph Terminology - Types of graphs - Basic theorems - Representing Graphs and

Graph Isomorphism — Connectivity.

UNIT -V (8 Hours)

GRAPH THEORY-II:
Euler and Hamiltonian paths — Shortest path problems - Dijkstra’s algorithm - Planar graphs-

Euler’s Formula.

Text Books:
I. Kenneth H. Rosen — Discrete Mathematics and its application — 5™ edition. Me Graw - Hill,

2003.
2 Joel. Mott. Abraham Kandel, T.P. Baker, Discrete Mathematics for Computer Scientist

&Mathematicians, Prentiee Hail N.J., 2"edn, 1986.

Reference Books:
1. Discrete and Combinatorial Mathematics by Ralph P. Grimaldi, Pearson International

2. J.P.Trembly, R.Manohar, Discrete Mathematical Structure with Application to Computer

Science, Mc Graw- Hill — 1997.
3. R.K. Bisht, H.S.Dhami - Discrete Mathematics, Oxford University Press. 2015.

Online Resources:
. https://onlinecourses.npte].ac.in/nocM_csS8/prcview

2. https://onlinecourses.swayam2.ac.in/cec24_mal8/previcw

The break-up of CIE: Internal Tests + Assignments + Quizzes

1 No. of Internal Tests 2 Max. Marks for each Internal Tests 30

2 No. of Assignments + 3 Max. Marks for each Assignment 05

3 No. of Quizzes 3 Max. Marks for each Quiz Test © 5

4 puration of Internal Tests : 90 Minutes P
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With effect from: 2025-26 (R-24)

VASAVI COLLEGE OF ENGINEERING (AUTONOMOUS)
Accredited by NAAC with A++ Grade
9-5-81, Ibrahimbagh, Hyderbad-500031
DEPARTMENT OF MATHEMATICS

TRANSFORM TECHNIQUES, PROBABILITY & STATISTICS

For B.E., I1I- Sem., (CBCS)
(For CSE Branch only)

Instruction:3+1 Hours per week | Semester End Exam Marks:60

Subject Reference Code: U24B5340MA

Credits: 3 Sessional Marks: 40

Duration of Semester End Exam: 3 Hours

COURSE OBJECTIVES

COURSE OUTCOMES

The course will enable the students to :

At the end of the course students should be able to:

| 1. Study the conditions for expansion of
function as a Fourier series and
expansion of a function as a Fourier

series.

2. Understand the concept of Fourier and
inverse Fourier Transform, Fourier Sine
and Cosine transform of a function and

various properties.

3. Learn the properties of Discrete and
Continuous Random variables and
Normal Distribution.

4. Analyze standard  statistical  tests
employed for small samples

5. Understand the Method of least squares
for fitting of a straight line and second
order curves to a given data and also
about Correlation between variables.

1.

Expand a function as a Fourier series in an
interval and also expressing even and odd
functions as a Fourier series.

Determine Fourier transform. Fourier sine and
cosine transform and inverse Fourier. Sinc and
Cosine transform of a function.

Differentiate between discrete and continuous
random variables and solve the problems on
Normal Distribution.

Formulate Null and Alternative Ilvpotheses and
apply the tests of hypothesis for small samples.

Apply the Method of least squares for fitting of
straight line and second order curves to the given
data and also to find co-efficient of correlation
and their application problems.

UNIT -I (8 Hours)
FOURIER SERIES

Introduction to Fourier series — Conditions for existence of Fourier expansion - Functions having
points of discontinuity — Change of Interval - Fourier series expansions of even and odd functions

UNIT-II (8 Hours)
FOURIER TRANSFORMS

Fourier Transform — Inverse Fourier Transform - Properties of Fourier Transform  Fourier Cosine

& Sine Transforms.




UNIT-III (8 Hours)
PROBABILITY DISTRIBUTIONS

Random Variables - Discrete and Continuous Random variables - Mass and density functions-
Cumulative distribution function — Definitions of Mean, Median, Mode and Variance of Probability
distributions - Continuous Distribution — Normal Distribution — Propertics.

UNIT-IV (8 Hours)

TESTS OF HYPOTHESIS

Introduction -Testing of Hypothesis- Null and Alternative Iypothesis -Errors- -Level of
Significance-Confidence Intervals -Tests of Significance for small samples - t-test for single mean -
I~ test for comparison of variances - Chi-squarc test for goodness of fit.

UNIT-V (8 Hours)
CURVE FITTING

The Method of Least Squares - Fitting of Straight line- Second order curve (Parabola)-Exponcential
curve- Correlation — Karl Pearson’s Co-efficient of Correlation

Text Books:

1. R.K.Jain & S.R.K. lyengar, Advanced Engineering Mathematics, Third L:dition. Narosa
Publications, 2007.
2. Higher Engineering Mathematics, Dr.B.S Grewal 40th Edition, Khanna Publishers.

Reference Books:
. Advanced Engineering Mathematics. Kreyszig L. 8 th Edition. John Wiley & Sons Ltd. 2006.

2. A text book of Engineering Mathematics by N.P.Bali & Manish Goyal. L.axmi Publication,

3. Fundamentals of Mathematical Statistics, Gupta & Kapoor, Sultan chand & sons. New Delhi.

Online resources:

1. https://nptel.ac.in/courses/1 11106046
2. https://nptel.ac.in/courses/1 11104519
3. https://ocw.mit.edu/courses/ | §-440-probability-and-random-variables-spring-2014/

The break-up of CIE: Internal Tests + Assignments + Quizzes

1 No. of Internal Tests : 2 Max. Marks for each Internal Tests :30
2 No. of Assignments : 3 Max. Marks for each Assignment 5
3 No. of Quizzes : 3 Max. Marks for each Quiz Test : 5
4 Duration of Internal Tests : 90 Minutes
— (Y
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(OU Nominee) (Subject Expert-JNTUH)  (Subject Expert-BITS, Hyd) (Industry Expert)
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With effect from: 2025-26 (R-24)

VASAVI COLLEGE OF ENGINEERING (AUTONOMOUS)
Accredited by NAAC with A++ Grade
9-5-81, Ibrahimbagh, Hyderbad-500031
DEPARTMENT OF MATHEMATICS

PROBABILITY DISTRIBUTIONS AND INFERENCE THEORY
For B.E., I1I- Sem., (CBCS)
(For AIML Branch only)

Instruction:3+1 Hours per week

Semester End Exam Marks:60

Subject Reference Code: U24BS350MA

Credits: 3

Sessional Marks: 40

Duration of Semester End Exam: 3
Hours

COURSE OBJECTIVES

COURSE OUTCOMES

The course will enable the students to :

At the end of the course students should be able to.

1.

Study the fundamental concepts of
probability theory.

2. Understand random variables and its

probability distributions.

Learn various probability
distributions  and  their  related
applications.

4. Study the concept of hypothesis

testing employed for large samples.

5. Study the various methods of testing

small samples.

1,

Define probability and compute probabilitics of
events and apply Bayes' Theorem 1o update
probabilities based on new information.

Differentiate between discrete and continuous
random variables and its distributions.

Apply various theorctical probability distributions
to solve related problems in various applications.

Formulate Null and Alternative Hypotheses and
apply the tests of hypothesis for large samples.

Apply various methods for Tests of Significance
for small samples.

UNIT —I (08 Hours)
PROBABILITY
Basic terminology- Definition of Probability — Addition Law of probability- Independent events-

Conditional Probability- Multiplication law of probability - Baye’s Theorem- related problems.

UNIT —II (08 Hours)

RANDOM VARIABLES AND DISTRIBUTIONS
Random Variables - Discrete and Continuous Random Variables - Mass and density functions
Distribution functions - Definitions of Mean, Median, Mode and Variance ol Probability

distributions.

UNIT-III (08 Hours)
THEORETICAL DISTRIBUTIONS
Binomial & Poisson distributions & Normal Distribution- Properties-related problems




TESTS OF HYPOTHESIS FOR LARGE SAMPLES
Introduction  =Testing of Hypothesis- Null and  Alternative  Hypothesis -Errors- -Level of
Significance ~Confidence Intervals - One and two tailed tests - Tests of Significance for larpe
samples — Tests for single mean- Difference of means. B

UNIT -V (08 Hours)

TESTS OF HYPOTHESIS FOR SMALL SAMPLES
Tests of Significance for small samples - t-test for single mean and difference of means - - test for
comparison of variances - Chi-square test for goodness of fit.

Text Books:

1.

L) 9

Advanced Engineering Mathematics, Third Edition, R. K. Jain and S. R. K. Iyengar. Narosa

Publishing House.

Higher Engineering Mathematics, Dr.B.S. S Grewal 40th Edition. Khanna Publishers.
Probability & Statistics and Random Process, Third edition, T Veerarajan. Tata McGraw-Hill

publishing limited.

Reference Books:

L

W

Miller & Freund’s Probability And Statistics For Engineers, Ninth Edition, Richard A. Johnson,

Pearson publishers.

A text book of Engineering Mathematics by N.P. Bali & Manish Goyal. Laxmi Publication.
Fundamentals of Mathematical Statistics, Gupta & Kapoor, Sultan chand & sons. New Delhi.

Probability & Statistics for Engineers, Antony J. Hayter, CENGAGE Learning.

Online Resources:

https://onlinecourses.nptel.ac.in/noc24_ma39/preview

The break-up of CIE: Internal Tests + Assignments + Quizzes

1

2
3
4

No. of Internal Tests : 2 Max. Marks for each Internal Tests
No. of Assignments : 3 Max. Marks for each Assignment
No. of Quizzes : 3 Max. Marks for each Quiz Test
Duration of Internal Tests : 90 Minutes
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Prof.N.Kishan &’rof.M.A.Srinivas Dr.J. Mohan

(OU Nominee) (Subject Expert-JNTUH)  (Subject Experf-BITS, Hyd)
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(Chairman, BOS)
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With effect from: 2025-26 (R-24)

VASAVI COLLEGE OF ENGINEERING (AUTONOMOUS)
Accredited by NAAC with A++ Gradce
9-5-81, Ibrahimbagh, Hyderbad-500031
DEPARTMENT OF MATHEMATICS

NUMERICAL METHODS, PROBABILITY & STATISTICS
For B.E., IV- Sem., (CBCS)
(Common to Civil, EEE & Mechanical Branches)

Instruction:3+1 Hours per week

Semester End Exam Marks:60

Subject Reference Code: [ 24BS410MA

Credits: 3

Sessional Marks: 40

Duration of Semester End Exam: 3
Hours

COURSE OBJECTIVES

COURSE OUTCOMES

The course will enable the students to :

At the end of the course students should be able to:

1.

Understand - the concepts of
interpolation and to learn various
methods for interpolating data points
and approximating functions.

Learn Numerical techniques for solving
first-order ordinary differential
equations.

Understand random variables and its
probability distributions

Study the concept of hypothesis testing
employed for small samples.

Understand the principles of curve
fitting using the method of least squares
and the concept of correlation.

1.

Apply numerical methods 1o interpolate data
points with equal and uncqual intcrvals.

Use Numerical techniques to solve first-order
ordinary differential cquations.

Differentiate between discrete and continuous
random variables and apply various probability
distributions to solve practical problems

Fornuidate Null and Alternative 1ypotheses and
apply the tests of hypothesis for small samples.

Apply the method of least squares o it various
curves to the given data and Calculate Karl
Pearson's coelficient of correlation.

UNIT —I (08 Hours)
INTERPOLATION
Finite Differences- Interpolation- Newton’s Forward and Backward Interpolation Formulae

Interpolation with unequal intervals — Lagrange’s Interpolation Formula

Newton’s Divided difference formula.

UNIT —II (08 Hours)

NUMERICAL SOLUTIONS OF ODE
Numerical Solutions of Ordinary Differential Equations of ﬂrsl order - Taylor’s Series Method -

Euler’s Method — Modified Euler’s Method - Runge-Kutta of 4" order (without proofs)

- Divided differences



UNIT-III (08 Hours)

PROBABILITY DISTRIBUTIONS

Random Variables - Discrete and Continuous Random Variables — Mass and density functions
Cumulative distribution functions - Definitions of Mean, Median. Mode and Variance of
Probability distributions — Continuous Distributions - Normal Distribution Propertics.

UNIT-IV (10 Hours)

TEST OF HYPOTHESIS

Introduction -Testing of Hypothesis- Null and Alternative Hypothesis -Errors- -lLevel of
Significance — Confidence Intervals-Tests of Significance for small samples - t-test for single mean
- F- test for comparison of variances.

UNIT-V (08 Hours)

CURVE FITTING
Curve fitting by the Method of Least Squares - Fitting of Straight line-Second order curve

(parabola)--Correlation — Karl Pearson’s Co-efficient of Correlation.

Text Books:
I Advanced Engineering Mathematics, Third Edition, R. K. Jain and S. R. K. Ivengar. Narosa

Publishing House.
2 Higher Engineering Mathematics, Dr.B.S. S Grewal 40" Edition. Khanna Publishers.

3 Probability, Statistics and Random Processes, T. Veera Rajan. Tata McGraw Hill Education
Private Ltd.

Reference Books:
| Advanced Engineering Mathematics, Kreyszig E, 8th Edition, John Wiley & Sons Ltd. 2006.

2 A text book of Engineering Mathematics by N.P.Bali& Manish Goyal. Laxmi Publication,

3 Fundamentals of Mathematical Statistics. Gupta & Kapoor. Sultan chand& sons. New Delhi.

Online Resources: -
| https://onlinecourses.swayam?2.ac.in/cec24_mal9/preview
2 hitps://onlinecourses.nptel.ac.in/noc24_ma39/preview

The break-up of CIE: Internal Tests + Assignments + Quizzes

1 No. of Internal Tests ¢ 2 Max. Marks for each Internal Tests 3

2 No. of Assignments : 3 Max. Marks for each Assignment : 3

3 No. of Quizzes + 3 Max. Marks for each Quiz Test S

4 Duration of Internal Tests ;90 Minutes . - Qf"/ N
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