
Introduction with System Simulation 
Task 01: Write a program for Generation of Various Signals and Sequences (Periodic and Aperiodic), such 

as Unit impulse, unit step, square, saw tooth, triangular, sinusoidal, ramp, sinc/sampling etc. 

Program 

%unit impulse function% 

 

 

%unit step function% 
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%unit ramp function% 

 

 

 

 

 

 

 

 

 

 

 

 

 

%sinusoidal function% 
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%square function% 

 

%sawtooth function% 

 

%triangular function% 
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%sinc function% 

 

OUTPUT 
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Exercise (1) 

A. Write a MATLAB program to get the output shown below where t0 = 2 

     

B. Write a MATLAB program to get the following output. 
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Task 02: Verify the Linearity of a given Discrete System.  

Program 

 

 

 

 

 

 

 

 

Output 
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Task 03: Verify the Time Invariance of a given Discrete System. 

Program 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Output 

 

The Time Invariance of a given Discrete System is 

verified from output figure below. 
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Task 04: Compute the Unit impulse, unit step and sinusoidal response of the given LTI system 

and verifying its stability 

Program 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Output 

The Unit sample, unit step and sinusoidal response 

of the given LTI system is computed and its 

stability verified. Hence all the poles lie inside the 

unit circle, so system is stable. 
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Exercise (2) 

C. Write a MATLAB program to perform the convolution between X (n) = [1 2 3 5] and  

y (n) = [- 1 – 2] 

D. Write a MATLAB program to compute the cross correlation between signals and 

Sequences. x=cos(2*pi*10*t), y=cos(2*pi*15*t) by increasing the amplitude of the signal 

by 3 times 

E. Write a MATLAB program to verify the time invariance property of the following sequence 

x1= sin(2*pi*1*n); x2= sin(2*pi*2*n), and check whether it satisfies the time invariance 

property or not. 

F. Calculate resonance frequency and plot the response curves for Impedance, reactance and 

current for series and parallel RLC circuit.  

G. Consider the mechanical system depicted in the figure. The input is given by f(t), and the 

output is given by y(t). Determine the differential equation governing the system and using 

MATLAB, write a m-file and plot the system response such that forcing function f(t)=1. 

Let m=10, k=1 and b=0.5. Show that the peak amplitude of the output is about 1.8.  

 

H. A system has a transfer function 
𝑋(𝑠)

𝑅(𝑠)
=

(15/𝑧)(𝑠+𝑧)

𝑠2+3𝑠+15
. Plot the response of the system when 

R(s) is a unit impulse and unit step for the parameter z=3, 6 and 12.  


