
Assignment 2 
Due Sep 22 (M) before class. 
 
=====================Part 1 (no submission is required)========================= 
 
Practice makes perfect. Do and understand all exercises in Chapter 2 of Benoit Boulet’s book. 
 
==================Part 2 (Handwritten and submission are required)================== 
 
2.1 Exercise 2.4 of Boulet’s book. 
 

 
 
2.2 Exercise 2.6 of Boulet’s book 
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2.3 Exercise 2.8 of Boulet’s book. 
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2.4 Exercise 2.10 of Boulet’s book. 
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2.5 It is known that  
x[n] ≠0, for N2≤n≤N1 
h[n]≠0, for N4≤n≤N3 
y[n]=x[n]*h[n] ≠0, for N6≤n≤N5 

Please determine the duration of y[n]. 
Answer: 
The length of x[n] is L1=N1-N2+1. The length of h[n] is L2= N3-N4+1. The length of y[n] is 
L3=L1+L2-1. 
 
 
2.6 It is known that the impulse response of a LTI system is h[n]=2-n, n>=0. The input signal of the 
system is x[n]=u[n]-2u[n-5]. 
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Please derive the response of the system to x[n]. 
 
Answer: 
 Let the step response of the system be s[n]. Then, the response of the system to u[n-5] is s[n-5]. 
Then the response of the system to u[n]-2u[n-5] is s[n]-2s[n-5]. 
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2.7 Calculate the convolution y(t)=f(t)*f(t), where f(t)=u(t)-u(t-1), and sketch y(t). 
Answer : 
For t<0, f(t-τ) and f(τ) have no overlap, i.e., f(t-τ) f(τ) =0.   Thus y(t)=0. 
For 0<=t<=1 : 
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For 1<=t<=2 :  
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For t>=2 :  y(t)=0 
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Note : Combining graphical method and analysis method makes convolutions clear and simple. 
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2.8 Calculate the convolution y(t)=f(t)*f(t), where f(t)=u(t-1)-u(t-2), and sketch y(t). 
Answer :  y(t) is the delayed version of the answer to 2.7: shift y(t) obtained in 2.7 to the right by 2. 
 
 y(t) 
 
 
 
 
 
 t  
 
2.9 f1(t)=δ(t), f2(t)=cos(ωt+45o), calculate f1(t)* f2(t) 

2 0 1 

Answer : δ(t)* f2(t)= f2(t)=cos(ωt+45o), 
 
2.10 Calculate f1(t)* f2(t),  where f1(t)=sin(t)u(t), f2(t)=u(t-1). (hint: step response of f1(t)) 
 
Answer :  f1(t) can be viewed as an impulse response of a system. The step response of the system 
defined by f1(t) is the running integral: 
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Then, the response of the system defined by f1(t) to u(t-1) is s(t-1)=1-cos(t-1) for t>1, i.e., 
f1(t)* f2(t)=[1-cos(t-1)]u(t-1). 
 

 
2.11 Calculate f1(t)* f2(t),  where f1(t)=1, f2(t)=e-(t+1)u(t+1) 
Answer : 1 
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2.12 Calculate the convolution y(t)=x(t)*h(t), where x(t) and h(t) are shown below. 
Answer : The output values for different ranges of time shift t can be calculated from the 
corresponding overlapping areas (triangle or trapezoid are formed when shifting x(-τ) from the left 

to the right). 
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