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Syllabus  
 

Semester:  III 
Course: Fourier Transform, Fundamentals of logic and Advanced Linear Algebra 

Course Code: 25MAC131 (Common to CSE, ISE, AIML) 
L:T:P:J 2:2:0:0  CIA                     :   50 
Credits:  03 SEA                     :       50 
Hours:  40 SEA Duration    :  03 Hours 
 

Course Learning Objectives: The students will be able to 

1 Have an insight into Fourier series, Fourier transforms. 

2 Develop knowledge of Fundamentals of logic and Relations, Vector Spaces, Linear Transformation & 

Inner product spaces arising in engineering 

Module-1: Fourier Series & Fourier Transforms  
No. of 

hours 
Blooms 

cognitive 

Levels 

Examples from Engineering that require Fourier series and Fourier Transforms. 

Fourier series: Periodic functions, Introduction to Fourier Series, Dirichlet’s 

condition. Problems on Fourier series  over ).,( ll  

Fourier Transforms:  Introduction to infinite Fourier transform, Fourier sine and 

cosine transform and properties, problems on infinite Fourier transform, Discrete & 

Fast Fourier transform. 
Experiential Learning component: Finding the Fourier series and Fourier Transform of 

a function 

L : 04  

T : 04 

L1 

L2 

L3 

Module-2: Fundamentals of  logic and Boolean Algebra   
Examples from Engineering that require Fundamentals of logic and Relations. 

Mathematical logic: Basic connectives and truth tables, logic equivalence - the laws 

of logic, logical implication- rules of inference  

Boolean Algebra: Boolean functions, Representation of Boolean functions, Logic 

gates, minimization of circuits. 
Experiential Learning component: Construction of combinational and sequential circuit. 

L : 04 

T : 04 

L1 

L2 

L3 

Module-3: Vector Spaces    
Examples from Engineering that require vector spaces 
Recap of system of linear homogenous and non-homogeneous equation and solution 

sets.  Vector spaces, subspaces, linearly independent and dependent, Linear span of a 

set, Basis and dimension, coordinate vectors. 
Experiential Learning component: Problems on linearly independent and dependent 

vectors, basis and dimension of a vector space. 

L : 04 

T : 04 

L1 

L2 

L3 

Module-4:Linear Transformation   

Examples from Engineering that require linear transformation. 
Linear transformations, algebra of linear transformations, representation of 

transformations by matrices, Non-singular linear transformation, Inverse of a linear 

transformation, Range space, Null space and problems on Rank-nullity theorem.  
Experiential Learning component: Problems on Inverse of a linear transformation and 

Rank-nullity theorem 

L : 04 

T : 04 

L1 

L2 

L3 

Module-5: Inner Product Spaces   
Examples from Engineering that require Inner product spaces. 
Inner products Inner product spaces, Orthogonal set, orthogonal projections, 

orthonormal bases, Gram-Schmidt process, QR-factorization, Recap of Eigen values 

and Eigen vectors, problems on Singular value decomposition.  
Experiential Learning component: Problems on QR-factorization and singular value 

decomposition  

L : 04 

T : 04 

L1 

L2 

L3 

 



Course Outcomes: After completing the course, the students will be able to 

CO 1: Apply Fourier series & transform concepts in data visualization and cryptography. 

CO 2: Convert Boolean expressions to logic gates and vice-versa. 

CO 3: Apply the knowledge of vector spaces for solving problems in arising in engineering field 

CO 4: Apply the knowledge of linear transform for solving problems in arising in image processing 

CO 5: Compute orthogonal and orthonormal bases vectors and decomposition of a symmetric matrix 

using standard technique. 
 

 
 

CO - PO Mapping: 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO 1 3 2   2        

CO 2 3 2   2        

CO 3 3 2   2        

CO 4 3 2   2        

CO 5 3 2   2        

 
 

Reference Books: 

1. E. Kreyszig: “Advanced Engineering Mathematics”, John Wiley & Sons,10th Edition(Reprint), 2016. 

2. B. S. Grewal: “Higher Engineering Mathematics”, Khanna Publishers, 44th Ed., 2017. 

3. C. Ray Wylie, Louis C.Barrett : “Advanced Engineering Mathematics", 6" Edition, 2. McGraw-Hill 

Book Co., New York, 1995. 

4. James Stewart : “Calculus —Early Transcendentals”, Cengage Learning India Private Ltd., 2017. 

5. Srimanta Pal & Subodh C Bhunia: “Engineering Mathematics”, Oxford University Press, 3"Reprint, 

2016. 

6. David C. Lay, Steven R. Lay and J. J. McDonald “Linear Algebra and its applications”, 3rd Edition, 

Pearson Education Ltd., 2017. 

7. Kenneth H Rosen, “Discrete Mathematics and its Applications, Special Indian Edition 2021,                     

McGraw Hill publication (India). 

8. Ralph P. Grimaldi, “ Discrete and Combinatorial Mathematics, 5th Edition, Pearson Education 2004. 

Web links and Video Lectures: 

1. https://nptel.ac.in/courses/111106111 

2. https://youtu.be/OynpZwylau8 

3. https://archive.nptel.ac.in/courses/111/106/111106051/ 

4. https://www.youtube.com/watch?v=zvRdbPMEMUI 

5. https://www.youtube.com/watch?v=PiG2BMkK3s4 

6. https://www.youtube.com/watch?v=ATqV_I8DCh0 

 
 

 

 

https://www.youtube.com/watch?v=ATqV_I8DCh0
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Course Learning Objectives: The students will be able to 

1 Have an insight into Fourier series, Fourier transforms. 

2 Develop knowledge of Fundamentals of logic and Relations, Vector Spaces, Linear Transformation & 

Inner product spaces arising in engineering 

Module-1: Fourier Series & Fourier Transforms  
No. of 

hours 
Blooms 

cognitive 

Levels 

Examples from Engineering that require Fourier series and Fourier Transforms. 

Fourier series: Periodic functions, Introduction to Fourier Series, Dirichlet’s 

condition. Problems on Fourier series  over ).,( ll  

Fourier Transforms:  Introduction to infinite Fourier transform, Fourier sine and 

cosine transform and properties, problems on infinite Fourier transform, Discrete & 

Fast Fourier transform. 
Experiential Learning component: Finding the Fourier series and Fourier Transform of 

a function 

L : 04  

T : 04 

L1 

L2 

L3 

Module-2: Fundamentals of  logic and Boolean Algebra   
Examples from Engineering that require Fundamentals of logic and Relations. 

Mathematical logic: Basic connectives and truth tables, logic equivalence - the laws 

of logic, logical implication- rules of inference  

Boolean Algebra: Boolean functions, Representation of Boolean functions, Logic 

gates, minimization of circuits. 
Experiential Learning component: Construction of combinational and sequential circuit. 

L : 04 

T : 04 

L1 

L2 

L3 

Module-3: Vector Spaces    
Examples from Engineering that require vector spaces 
Recap of system of linear homogenous and non-homogeneous equation and solution 

sets.  Vector spaces, subspaces, linearly independent and dependent, Linear span of a 

set, Basis and dimension, coordinate vectors. 
Experiential Learning component: Problems on linearly independent and dependent 

vectors, basis and dimension of a vector space. 

L : 04 

T : 04 

L1 

L2 

L3 

Module-4:Linear Transformation   

Examples from Engineering that require linear transformation. 
Linear transformations, algebra of linear transformations, representation of 

transformations by matrices, Non-singular linear transformation, Inverse of a linear 

transformation, Range space, Null space and problems on Rank-nullity theorem.  
Experiential Learning component: Problems on Inverse of a linear transformation and 

Rank-nullity theorem 

L : 04 

T : 04 

L1 

L2 

L3 

Module-5: Inner Product Spaces   
Examples from Engineering that require Inner product spaces. 
Inner products Inner product spaces, Orthogonal set, orthogonal projections, 

orthonormal bases, Gram-Schmidt process, QR-factorization, Recap of Eigen values 

and Eigen vectors, problems on Singular value decomposition.  
Experiential Learning component: Problems on QR-factorization and singular value 

decomposition  

L : 04 

T : 04 

L1 

L2 

L3 

 



Course Outcomes: After completing the course, the students will be able to 

CO 1: Apply Fourier series & transform concepts in data visualization and cryptography. 

CO 2: Convert Boolean expressions to logic gates and vice-versa. 

CO 3: Apply the knowledge of vector spaces for solving problems in arising in engineering field 

CO 4: Apply the knowledge of linear transform for solving problems in arising in image processing 

CO 5: Compute orthogonal and orthonormal bases vectors and decomposition of a symmetric matrix 

using standard technique. 
 

 
 

CO - PO Mapping: 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO 1 3 2   2        

CO 2 3 2   2        

CO 3 3 2   2        

CO 4 3 2   2        
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Reference Books: 

1. E. Kreyszig: “Advanced Engineering Mathematics”, John Wiley & Sons,10th Edition(Reprint), 2016. 

2. B. S. Grewal: “Higher Engineering Mathematics”, Khanna Publishers, 44th Ed., 2017. 

3. C. Ray Wylie, Louis C.Barrett : “Advanced Engineering Mathematics", 6" Edition, 2. McGraw-Hill 

Book Co., New York, 1995. 

4. James Stewart : “Calculus —Early Transcendentals”, Cengage Learning India Private Ltd., 2017. 

5. Srimanta Pal & Subodh C Bhunia: “Engineering Mathematics”, Oxford University Press, 3"Reprint, 

2016. 

6. David C. Lay, Steven R. Lay and J. J. McDonald “Linear Algebra and its applications”, 3rd Edition, 

Pearson Education Ltd., 2017. 

7. Kenneth H Rosen, “Discrete Mathematics and its Applications, Special Indian Edition 2021,                     

McGraw Hill publication (India). 

8. Ralph P. Grimaldi, “ Discrete and Combinatorial Mathematics, 5th Edition, Pearson Education 2004. 

Web links and Video Lectures: 
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Course Learning Objectives: The students will be able to 

1 Provide an insight into applications of Graph Theory, Curve fitting & Statistical methods. 

2 Develop the knowledge of probability, joint probability distribution and Queuing theory occurring in digital 

signal processing, design engineering and micro wave engineering. 

Module-1: Curve fitting & Statistical methods 
No. of 

hours 

Blooms 

cognitive 

Levels 

Examples from Engineering that require curve fitting and statistical methods. 

Curve Fitting: Curve fitting by the method of least squares-fitting the curves of the form:  

𝑦 = 𝑎𝑥+𝑏,  y = 𝑎𝑥𝑏 𝑎𝑛𝑑 𝑦 = 𝑎𝑥2 + 𝑏𝑥 + 𝑐. 

Statistical methods: Introduction to Moments, Skewness, Kurtosis and problems.  Karl 

Pearson’s coefficient of correlation and lines of regression. 

Experiential Learning component:  Problems on curve fitting and statistical methods 

L: 04 

T: 04 

L1 

L2 

L3 

Module-2: Probability distributions & Joint probability distribution   
Examples from Engineering that require Probability and Joint probability distribution 
Probability distributions: Review of basic probability theory. Discrete and continuous 

Random variables, probability mass/density functions (definitions only). Binomial, Poisson, 

exponential and normal distributions (without proof).   

Joint probability distribution: Joint Probability distribution for two discrete random variables, 

expectation, covariance and correlation. 

Experiential Learning component: Problems on Binomial, Poisson, Exponential and Normal 

distributions 

 

L: 04 

T: 04 

 

 

 

L1 

L2 

L3 

Module-3:Markov chain & Sampling theory   
Examples from Engineering that require Markov Chain and Sampling Theory 
Markov chain: Introduction to Stochastic process, Probability vectors, Stochastic matrices, 

Regular stochastic matrices, Markov Chains, Higher transition probabilities, Stationary 

distribution of Regular Markov chains and absorbing states, Markovian processes. 

Sampling theory: Introduction to sampling theory, testing of hypothesis, level of significance, 

confidence limits, test of significance of mean and difference of means for large samples-z-test, 

test of significance of small Samples-Student’s t- distribution.   

Experiential Learning component: Problems on Markovian processes and, Sampling Theory 

L: 04 

T: 04 

 

L1 

L2 

L3 

Module-4: Queuing theory   
Examples from Engineering that require queueing theory 
Introduction, birth and death process, Kendall's Notation, Symbolic representation of a queuing 

model, single server  Poisson queuing model with infinite capacity (M/M/1: ∞/FCFS), when 

𝜆𝑛 = 𝜆 and 𝜇𝑛 = 𝜇(𝜆 < 𝜇), Multiple server Poisson queuing model with infinite capacity 

(M/M/S: ∞/ FCFS), when 𝜆𝑛 = 𝜆 for all  𝑛, (𝜆 < 𝑆𝜇),   
Experiential Learning component: Problems on (M/M/1: ∞/FCFS) and (M/M/S: ∞/ FCFS) 

queuing models 

L: 04 

T: 04 

L1 

L2 

L3 

Module-5: Graph theory   

Examples from Engineering that require graph theory 
Basic concepts, types of graphs, order and size of a graph, in-degree and out-degree, bipartite-

graphs, connected and disconnected graphs, Eulerian graph, Hamiltonian graphs, sub-graphs, 

isomorphic graphs.  Matrix representation of graphs, adjacency matrix, incidence matrix.  

Planar graphs: definition, characterization of planar graphs, Kuratowski’s theorem, Euler’s 

formula and consequences.  

Experiential Learning component:  Problems on detection of planar and non-planar graphs 

L: 04 

T: 04 

L1 

L2 

L3 



Course Outcomes: After completing the course, the students will be able to 

CO 1: 
Make use of correlation and regression analysis to fit a suitable mathematical model for the 

statistical data. 

CO 2: 
Apply discrete and continuous probability and joint probability distributions in analyzing the 

probability models arising in engineering field. 

CO 3: 
Use Markov chain in prediction of future events and demonstrate the validity of testing the 

hypothesis. 

CO 4: Acquire skills in analyzing queuing models. 

CO 5: 
Apply the knowledge  of  Graph Theory  in Network modeling,  electrical network and 

computational algorithms. 
 

 

CO - PO Mapping: 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO 1 3 2   2        

CO 2 3 2   2        

CO 3 3 2   2        

CO 4 3 2   2        

CO 5 3 2   2        

 
 

 

Reference Books: 

1. E. Kreyszig: “Advanced Engineering Mathematics”, John Wiley & Sons, 10th Edition(Reprint), 

2016. 

2. B. S. Grewal: “Higher Engineering Mathematics”, Khanna Publishers, 44th Edition,  2017. 

3. S. D. Sharma : “Operations Research", Kedar Nath Ram Nath & Co. Meerut, 2014. 

4. T. Veerarajan : Probability, Statistics and Random processes, McGraw Hill Education(India) 

Private Limited, Third edition, Nineteenth reprint 2017. 

5. C. Ray Wylie, Louis C. Barrett : “Advanced Engineering Mathematics", 6th  Edition,  McGraw-Hill 

Book Co., New York, 1995. 

6. B. V. Ramana: "Higher Engineering Mathematics" 11th Edition, Tata McGraw-Hill, 2010. 

7. Srimanta Pal & Subodh C. Bhunia: “Engineering Mathematics”, Oxford University Press, 3rd 

Reprint, 2016. 

8. Narsingh Deo, “Graph Theory with Applications to Engineering and Computer Science”, Prentice 

Hall of India, 2000.   

Web links and Video Lectures: 

1. https://nptel.ac.in/courses/111104098 

2. https://www.youtube.com/watch?v=1YkfeR05YXY 

3. https://archive.nptel.ac.in/courses/111/104/111104079/ 

4. https://www.youtube.com/watch?v=xGkpXk-AnWU 

5. https://archive.nptel.ac.in/courses/106/104/106104170/  
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Course Learning Objectives: The students will be able to 

1 Provide an insight into applications of Graph Theory, Curve fitting & Statistical methods. 

2 Develop the knowledge of probability, joint probability distribution and Queuing theory occurring in digital 

signal processing, design engineering and micro wave engineering. 

Module-1: Curve fitting & Statistical methods 
No. of 

hours 

Blooms 

cognitive 

Levels 

Examples from Engineering that require curve fitting and statistical methods. 

Curve Fitting: Curve fitting by the method of least squares-fitting the curves of the form:  

𝑦 = 𝑎𝑥+𝑏,  y = 𝑎𝑥𝑏 𝑎𝑛𝑑 𝑦 = 𝑎𝑥2 + 𝑏𝑥 + 𝑐. 

Statistical methods: Introduction to Moments, Skewness, Kurtosis and problems.  Karl 

Pearson’s coefficient of correlation and lines of regression. 

Experiential Learning component:  Problems on curve fitting and statistical methods 

L: 04 

T: 04 

L1 

L2 

L3 

Module-2: Probability distributions & Joint probability distribution   
Examples from Engineering that require Probability and Joint probability distribution 
Probability distributions: Review of basic probability theory. Discrete and continuous 

Random variables, probability mass/density functions (definitions only). Binomial, Poisson, 

exponential and normal distributions (without proof).   

Joint probability distribution: Joint Probability distribution for two discrete random variables, 

expectation, covariance and correlation. 

Experiential Learning component: Problems on Binomial, Poisson, Exponential and Normal 

distributions 

 

L: 04 

T: 04 

 

 

 

L1 

L2 

L3 

Module-3:Markov chain & Sampling theory   
Examples from Engineering that require Markov Chain and Sampling Theory 
Markov chain: Introduction to Stochastic process, Probability vectors, Stochastic matrices, 

Regular stochastic matrices, Markov Chains, Higher transition probabilities, Stationary 

distribution of Regular Markov chains and absorbing states, Markovian processes. 

Sampling theory: Introduction to sampling theory, testing of hypothesis, level of significance, 

confidence limits, test of significance of mean and difference of means for large samples-z-test, 

test of significance of small Samples-Student’s t- distribution.   

Experiential Learning component: Problems on Markovian processes and, Sampling Theory 

L: 04 

T: 04 

 

L1 

L2 

L3 

Module-4: Queuing theory   
Examples from Engineering that require queueing theory 
Introduction, birth and death process, Kendall's Notation, Symbolic representation of a queuing 

model, single server  Poisson queuing model with infinite capacity (M/M/1: ∞/FCFS), when 

𝜆𝑛 = 𝜆 and 𝜇𝑛 = 𝜇(𝜆 < 𝜇), Multiple server Poisson queuing model with infinite capacity 

(M/M/S: ∞/ FCFS), when 𝜆𝑛 = 𝜆 for all  𝑛, (𝜆 < 𝑆𝜇),   
Experiential Learning component: Problems on (M/M/1: ∞/FCFS) and (M/M/S: ∞/ FCFS) 

queuing models 

L: 04 

T: 04 

L1 

L2 

L3 

Module-5: Graph theory   

Examples from Engineering that require graph theory 
Basic concepts, types of graphs, order and size of a graph, in-degree and out-degree, bipartite-

graphs, connected and disconnected graphs, Eulerian graph, Hamiltonian graphs, sub-graphs, 

isomorphic graphs.  Matrix representation of graphs, adjacency matrix, incidence matrix.  

Planar graphs: definition, characterization of planar graphs, Kuratowski’s theorem, Euler’s 

formula and consequences.  

Experiential Learning component:  Problems on detection of planar and non-planar graphs 

L: 04 

T: 04 

L1 

L2 

L3 



Course Outcomes: After completing the course, the students will be able to 

CO 1: 
Make use of correlation and regression analysis to fit a suitable mathematical model for the 

statistical data. 

CO 2: 
Apply discrete and continuous probability and joint probability distributions in analyzing the 

probability models arising in engineering field. 

CO 3: 
Use Markov chain in prediction of future events and demonstrate the validity of testing the 

hypothesis. 

CO 4: Acquire skills in analyzing queuing models. 

CO 5: 
Apply the knowledge  of  Graph Theory  in Network modeling,  electrical network and 

computational algorithms. 
 

 

CO - PO Mapping: 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO 1 3 2   2        

CO 2 3 2   2        

CO 3 3 2   2        

CO 4 3 2   2        

CO 5 3 2   2        

 
 

 

Reference Books: 

1. E. Kreyszig: “Advanced Engineering Mathematics”, John Wiley & Sons, 10th Edition(Reprint), 

2016. 

2. B. S. Grewal: “Higher Engineering Mathematics”, Khanna Publishers, 44th Edition,  2017. 

3. S. D. Sharma : “Operations Research", Kedar Nath Ram Nath & Co. Meerut, 2014. 

4. T. Veerarajan : Probability, Statistics and Random processes, McGraw Hill Education(India) 

Private Limited, Third edition, Nineteenth reprint 2017. 

5. C. Ray Wylie, Louis C. Barrett : “Advanced Engineering Mathematics", 6th  Edition,  McGraw-Hill 

Book Co., New York, 1995. 

6. B. V. Ramana: "Higher Engineering Mathematics" 11th Edition, Tata McGraw-Hill, 2010. 

7. Srimanta Pal & Subodh C. Bhunia: “Engineering Mathematics”, Oxford University Press, 3rd 

Reprint, 2016. 
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