
2EL01: SIGNALS AND SYSTEMS 

CREDITS - 3 (LTP:3,0,0) 

Course Objective: 

1. The goal of this course is to introduce basic principles of signals and systems and establish the 

fundamentals of signals and system applications as required for electronics and communication 

engineering students.  

2. The course aims to make the student familiar with principles of signals and systems like various 

transformations, time-frequency characterization, sampling process for analog and digital 

application, etc.  

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Practical 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Energy and power signals, periodic and aperiodic signals, continuous and 

discrete time signals, continuous and discrete amplitude signals. Some useful 

signals:  unit impulse, unit step, unit ramp, square pulse, exponential sinusoidal, 

real sinusoidal and their parameters. Some useful signal operations: Shift in 

time, Scaling in time, inner product, convolution, correlation. (ACF & CCF). 

The idea of signal space and orthogonal bases. 

09 

2 Linear shift-invariant (LSI) systems impulse response and step response, 

convolution, input output behaviour with aperiodic convergent inputs. System 

properties: linearity: additivity and homogeneity, shift-invariance, causality, 

stability, reliability. Characterization of causality and stability of linear shift-

invariant systems. System representation through differential equations and 

difference equations. 

09 

3 Periodic and semi-periodic inputs to an LSI system, the notion of a frequency 

response and its relation to the impulse response, Fourier series representation, 

the Fourier Transform, convolution/multiplication and their effect in the 

frequency domain, magnitude and phase response, Fourier domain duality. The 

Discrete-Time Fourier Transform (DTFT) and the Discrete Fourier Transform 

(DFT). Parseval's Theorem.  

06 

4 The Laplace Transform, notion of Eigen functions of LSI systems, a basis of 

Eigen functions, region of convergence, poles and zeros of system, Laplace 

domain analysis, solution to differential equations and system behaviour. 

06 

5 The z-Transform for discrete time signals and systems- Eigen functions, region 

of convergence z-domain analysis. 

06 

6 The Sampling Theorem and its implications- Spectra of sampled signals. 

Reconstruction: ideal interpolator, zero-order hold, first-order hold, and so on. 

Aliasing and its effects. Relation between continuous and discrete time systems. 

09 



Unit 

No. 
Topics 

Teaching 

Hours 

 Total 45 
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Course Outcomes (COs):  

At the end of this course students will demonstrate the ability to 

1. Analyze different types of signals and perform various signal operations. 

2. Investigate whether the system is LSI, causal and stable. 

3. Represent continuous and discrete LSI systems in time and frequency domain using different 

transforms. 

4. Sampling and reconstruction of a signal 

 


