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Pre-requisite: Differential Equations 

 

Course Objectives: 

This course will enable students to: 

1. Approximation of real-valued periodic functions to suitably restricted non-periodic 

functions f(x) defined for all real numbers 

2. How to use Laplace Transform methods to solve ordinary and partial differential equations 

3. Make them familiar with the methods of solving differential equations, partial differential 

equations. 

4.    The properties of z-transform and associating the knowledge of properties of roc in 

response to different operations on discrete signals. 

5. Discretization techniques to find approximate solutions of differential equations different 

types of errors involved in such solutions, their measures and practical applications. 

 

Module 1 : Introduction                                                                                     (8L) 

Basic introduction of the course using precise examples like periodic functions, signal propagation, 

solving mathematical models corresponding to Electrical Circuits. 

.  

Module 2 : Laplace Transforms                                                                        (12L) 

Unit 1: Laplace Transform (LT) – definition – linearity property of LT. Existence Theorem – 

First and Second Translation theorems. Change of scale property. LT of derivatives – LTs: 

multiplication by t and division by t – Initial and Final Value theorems. 

Unit 2: Inverse Laplace Transforms: definition – standard forms. First and Second shifting 

theorems. Change of scale property – Use of partial fractions – Multiplication by powers of S, 

division by S. Inverse transform of derivatives. Heaviside expansion theorem. Inverse Laplace 

Transform of integrals – definition of convolution – Convolution theorem. 

 

Module 3: Fourier Transforms                                                                          (10L) 

Fourier Transforms – Fourier integral formula, Inverse Theorem for Fourier Transform; Fourier 

Sine Transform, Inverse formula for Fourier Sine Transform; Fourier Cosine Transform, Inverse 

formula for Fourier Cosine Transform; linearity property, change of scale property, shifting 

property, Modulation Theorem. 
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Module 4: Z-Transforms                                                                                (9L) 

Definition and properties of Z-Transform, Standard functions of Z-Transform, Unit step Function.  

Unit Impulse function, Initial value Theorem and Final value Theorem, Inverse Z-Transform, 

Partial fraction method, Difference Equation using Z-Transforms. 

  

Module 5: Henkel Transforms                                                                     (9L) 

Henkel Transforms- Henkel Transform of the derivatives of a function.- Application 

of Henkel Transforms in boundary value problems-The finite Henkel Transform  

 

Text Books: 

1. “Integral Transforms”, A.R.Vashista, Dr. R.K.Gupta, - Krishna Prakasham Mandirurray 

2. “Theory and problems of Laplace transforms” .R.Spiegel,  Shamus Outline Series Tata Mac 

Grawhill. 

3.  

Reference Books: 

1. “Integral Transforms & their applications “,Brian Daries, - Springers 

2. “Integral Transforms & their Applications”, L Debnath , D Bhatta, – Chapman & Hall/CRC  

3. “Integral Transforms & their Applications”, Chorafas,  

E - Resources: 

1. https://nptel.ac.in/content/storage2/courses/112104158/lecture8.pdf 

2. https://tutorial.math.lamar.edu/classes/de/inversetransforms.aspx 

3. http://www.thefouriertransform.com/ 

4. http://dsp-book.narod.ru/TAH/ch06.pdf 

5. https://www.henkel-adhesives.com/in/en.html  

 

Course Outcomes: 

On completion of the course, the students will be able to: 

1. Understand the concepts of integral transforms 

2. Determine laplace transform of a function and understand the fundamental properties and apply 

laplace transform in solving odes. 

3. Determine fourier and inverse fourier transform of a function and understand the fundamental 

properties and apply fourier transform in solving odes. 

4. Apply the z transform techniques to solve second-order ordinary difference equations. 

5. Apply the hankel transform in the infinite 2-dimensional plane  
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CO-PO/PSO Mapping Chart  

(3/2/1 indicates strength of correlation) 

3 – Strong; 2 – Medium; 1 - Weak 

Course 

Outcomes 

(COs) 

Program Outcomes (POs) 

Program 

Specific 

Outcomes 
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PO 
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PO 
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PO 
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PO 
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PO 

11 

PO 

12 

PSO 

1 

PSO 
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CO1 3 3 2 3 - - - - - - - 2 - - 

CO2 3 3 2 3 - - - - - - - 2 - - 

CO3 3 3 2 3 - - - - - - - 2 - - 

CO4 3 3 2 3 - - - - - - - 2 - - 

CO5 3 3 2 3 - - - - - - - 2 - - 

Average 3 3 2 3 - - - - - - - 2 - - 
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