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Course Code:
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Pre-Requisites:
Mathematics, Basics of Probability

Module 1: Signal Analysis [10L]

Unit-I: Basic Signals [5L]

Basic elementary signals: Exponential and Sinusoidal signals, Ramp function, Gate function,
Concepts of Impulse function, Unit Step function, Sinc Function, Signum function, Classification
of signals.

Unit-II: Orthogonality Concept [5L]

Analogy between Vectors and Signals, Orthogonal Signal Space, Signal approximation using
Orthogonal functions, Mean Square Error, Closed or complete set of orthogonal functions,
Orthogonality in Complex functions.

Module 2: Fourier Analysis & Fourier Transform [12L]

Unit-I: Fourier analysis [5L]

Continuous time periodic signals, Fourier series representation. Trigonometric Fourier Series and
Exponential Fourier Series, Properties of Fourier Series, Dirichlet’s conditions, Complex Fourier
spectrum.

Unit-II: Fourier Transform [7L]

Fourier Transform of arbitrary signal, standard signals, periodic signals, Fourier Transforms
involving Impulse function and Signum function, Properties of Fourier Transform, Introduction
to Hilbert Transform.

Module 3: Laplace Transforms [10L]

Unit-I: Direct Laplace Transform [6L]

Review of Laplace Transforms (LT), Concept of Region of Convergence (ROC), and Constraints
on ROC for various classes of signals, Properties of LT

Unit-II: Inverse Laplace Transform [4L]

Inverse Laplace Transform, Partial fraction expansion method for inverse LT, Relation between
LT and Fourier Transform.

Module 4: Signal Transmission through Linear Systems [10L]

Unit-I: Systems and its properties [5L]

System properties: linearity, additivity, homogeneity, shift-invariance, causality, stability,
reliability. Linear Shift-Invariant (LSI) systems, characterization of causality and stability of LSI
systems.

Transfer function of an LTI system.

Unit-II: Filter Characteristics [5L]

Filter characteristics of Linear Systems, Distortion less transmission through a system, Signal
bandwidth, System bandwidth, and Causality and Paley-Wiener criterion for physical
realization.

Module 5: Convolution and Correlation of Signals & Sampling [9L]
Unit-I: Convolution and Correlation [5L]
Concept of convolution in Time domain and Frequency domain, Graphical representation of

Convolution, Cross Correlation and Auto Correlation of functions, Relation between Convolution
and Correlation. Properties of Correlation function, Parseval’'s Theorem. Relation between Auto

J. B. Ingtitute of Engineering and Technology Page 36




Correlation function and Energy/Power spectral density function, Detection of periodic signals in
the presence of Noise by Correlation, Extraction of signal from noise by filtering.

Unit-II: Sampling [4L]

Sampling theorem, graphical and analytical proof for Band Limited Signals, Impulse Sampling,
Natural and Flat top Sampling, Reconstruction of signal from its samples, Effect of under
sampling, aliasing, Introduction to Band Pass sampling.

Text Books

1. Signals, Systems & Communications - B.P. Lathi, 2009, BSP
2. Signals and Systems - A. Rama Krishna Rao - 2008, TMH.

Reference Books

1. Fundamentals of Signhals and Systems - Michel J. Robert, 2008, MGH International
Edition.

2. Signals and Systems - A.V. Oppenheim, A.S. Willsky and S.H. Nawab, 2nd ed.,PHI

3. Signals & Systems - Simon Haykin and Van Veen, Wiley, 2nd ed. Wiley.

E-Resources

10. https://nptel.ac.in/courses/108/106/108106163/
11. https://www.tutorialspoint.com/signals_and_systems/signals_analysis.htm

Course Outcomes
At the end of the course, the student will be able to:

CO1. Analyze the properties of Continuous signals and systems with their frequency response.
CO2. Develop input output relationship for linear shift invariant system and frequency response
of continuous time using different Transforms.

CO3. Apply operations such as convolution and correlation for continuous time system.

CO4. Explain the concept of sampling in continues-time signals and apply sampling theorem in
signal processing problems.

CO5. Discriminate the concepts of Fourier& Laplace Transforms as appropriate for various
signals and systems.

CO-PO/PSO Mapping

Course Program Outcomes(POs)/Program Specific Outcomes(PSOs)

Outcomes PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
co1 313 - - - - - - - - - 3 - 2
CO2 3 2 - 3 - - - - - - - 2 - -
Co3 - 2 - - - - - - - - - - - -
co4 - - - - - - - - - - - 2 - 3
Co5 3 3 - - - - - - - - - 3 - -

Average | S | 2| - | 3| - - - - - - - 25| - |25

Correlation: 3-Strong; 2-Medium; 1-Weak
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