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Objective: To understand the mathematical concepts that are required to understand any 

physical systems 

Unit I: Introduction to Signals & Systems 

Classification of signals, useful signal operations, Exponential and sinusoidal signals, Unit step 

and unit step functions, Basic system properties             [5 Lectures] 

Unit II: Time-domain analysis of continuous time systems & discrete-time systems 

Zero-input and zero-state response, unit impulse response, convolution, Graphical method 

for convolution, stability of systems, Response time and Rise time of system. [5 Lectures] 

Unit III Fourier series representation of periodic signals 

Linear time invariant systems to complex exponential signals, Fourier series representation of 

continuous time periodic signals, Convergence and properties of continuous-time Fourier series, 

Discrete time Fourier series and its properties         [7 Lectures] 

Unit IV Continuous-time Fourier transform 

Representation of aperiodic signal, Fourier transform and its properties, Fourier transform of 

some useful signals, Generalized Fourier series: signals vs vectors, Modulation, System 

characterization.               [5 Lectures] 

Unit V: Discrete-time Fourier transform 

Representation of aperiodic signal, Discrete-time Fourier transform and its properties, Sampling, 

Duality in discrete-time Fourier series           [5 Lectures] 

Unit VI Laplace transform 

Laplace transform, ROC, Inverse Laplace transform, Filter design by placements of poles and 

zeros of system functions, properties of Laplace transform, analysis and characterization of LTI 

systems using Laplace transform, unilateral Laplace transform.         [5 Lectures] 

Unit VII Z-transform 

Z- transform, properties of z- transform, Frequency response from pole-zero location, analysis 

and characterization of LTI systems using z-transform, unilateral z-transform. [4 Lectures] 

 

No. of Tutorials: 6 
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