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Faculty Name: Mr. L.B.Chintamani

Designation: Assistant Professor

Department: Mechanical Engineering

LESSON PLAN

Class& Semester: TE (Mechanical) 2nd

Subject: Numerical Methods and Optimization

Subject Code: Q02047)

1. Prerequisite:

l. Basics of Mathematics.

2. Basics of Analytical & Numerical Methods.

3.Basics of Programming Language C,C++,C# etc

2. Course Objective:

l. Use appropriate Numerical Methods to solve complex mechanical engineering problems

2. Formulate algorithms and programming.

3. Use Mathematical Solver.

4. Generate Solutions for real life problem using optimization techniques.

5. Analyze the research problem.

3. Course Outcomes:

L Recognize the difference between analyical and Numerical Methods.

2. Effectively use Numerical Techniques for solving complex Mechanical engineering Problems

3. Prepare base for understanding engineering analysis software.

4. Develop logical sequencing for solution procedure and skills in soft computing.

5. Optimize the solution for different real life problems with available constraints.
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6. Build the foundation for engineering research.
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4.Text Books:

T1, Steven C. Chapra, Raymond P. Canale, Numerical Methods for Engineers, 4/e, Tata McGraw

Hill Editions.

T2, Dr. B. S. Garewal, Numerical Methods in Engineering and Science, Khanna Publishers.

T3.Steven C. Chapr4 Applied Numerical Methods with MATLAB for Engineen and Scientist,

TataMc-GrawHill Publishing Co-Ltd.

T4.Rao V. Dukkipati, Applied Numerical Methods using Matlab, New Age Intemational Publishers.

5. Reference Books:

Rl.Gerald and Wheatley, Applied Numerical Analysis, Pearson Education Asia.

R2.E. Balagumsamy, Numerical Methods, Tata McGraw Hill.

R3.P. Thangaraj, Computer Oriented Numerical Methods, PHI.

R4.S. S. Sastry, lntroductory Methods of Numerical Analysis, PHl.

6. ICT Based References:

1. https://nptel.ac.inlcourses/1 22t020O9

2. https://nptel.ac.in/courses/1. 1 1 107105

3. hftps://nptel.ac.inlcourses/ 1 LlL07 062 I
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Unit
No.

Weeks Lecture
No.

Topics To Be Covered Books
Referred

Teaching
Aids

LI Absolute, Relative Enor

L2 Algorithmic, Truncation Enor

I,3 Round offError

1

LA Error Propagation

L5 Concept of convergence relevance
to numerical methods

L6 Bi section Method-Numerical

L1 Newton Raphson method- Numerical

1

2

L8 Successive approximation method-
Numerical

T1,T2,R2 CHALK
&

BOARI)

L9 Gauss Elimination Method

Lr0 Numerical on Gauss Elimination
Method

L11 Partial pivoting & Numerical on
Partial pivoting

3

Lt2 Gauss Seidal method

L13 Numerical on Gauss Seidal method

Lt4 Thomas algorithm for Tridiagonal
Matrix

Ll5 Numerical on Thomas algorithm
for Tridiagonal Matrix

)

4

Lt6 Numerical on Jacob iteration method

TT,T2,TU',R3 CHALK
&

BOARI)

PPT

Lt1 Introduction to optimization,
Classification,

Ll8 Constrained optimization: Graphical
and Simplex method

Lt9 Numerical on Graphical Method

5

L20 Numerical on Simplex method

One Dimensional unconstrained
optimization: Newton's Method

ul
t22 Numerical on Newon's Method

Modem Optimization Techniques:
Genetic Algorithm (GA)

L23

L24 Numerical on Genetic Algorithm
(GA)
Modem Optimization Techniques
Simulated Annealing (SA)

L25

T1,T2,R2 CHALK
&

BOARI)

3

6

L26 Numerical on Simulated Annealing
(SA)

L27 Taylor series method & Numerical

L28 Euler Method & Numerical

Runge-Kutta fg[bEder&

Tr,T2,R2,R3 CHALK
&

BOARI)

4 7

L29
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Numerical

Lr0 Simultaneous equations using
RungeKutta 2nd order method &
Numerical

L31 finite difference method &
Numerical

L32 Simple Laplace method & Numerical

Lr3 PDEs- Parabolic explicit solution &
Numerical

8

tl4 PDEsElliptic-explicit solution &
Numerical

IJ5 Least square technique- Straight line
& Numerical

136 Power equation & Numerical

137 Exponential equation & Numerical

9

I38 Quadratic equation & Numerical

L39
anal ts

lntroduction to multi regression

LAO Lagrange's Interpolation &
Numerical
Newton's Forward interpolation &
Numerical

LAI

T1,T2,R2

PPT

CHALK
&

BOARD

tA2
method onl & Numerical
Inverse interpolation (Lagrange's

5

l0

Trapezoidal rule & NumericalLA3

Simpsons l/3 rule & NumericalLA4

rule & NumericalSimpsons 3/8L45

1l

Gauss Quadrature 2 Point and 3 point

method & Numerical
LA6

Double Integration TraPezoidal rule

& Numerical
tA1

CHALK
&

BOARI)

PPT

Tl,T2,R2,R3

Simpsons l/3 rdDouble Integrat ron

rule & Numerical
L4E

t2

6
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