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Question # 1: 
 

For the discrete time system given below: 
𝑦 𝑛 = 𝑥 𝑛 + 𝑛𝑥 𝑛 − 2  

Check the following: 
1. System with/ Without Memory 
2. Invertible/ Non-invertible 
3. Causality 
4. Time Invariant or not 
5. Linearity 

Solution: 
1. System with/ Without Memory 

The output y (n) depends on the past value as well so the system is not 
memoryless. 
 

2. Invertible/ Non-invertible 
The system is non-invertible.  
 

3. Causality 
The output y (n) depends on the present input x(n) and the past input 
x(n-2). Therefore the system is causal. 
 

4. Time Invariant or not 
If the input is delayed by ‘k’ samples the output will be: 

𝑦 𝑛, 𝑘 = 𝑥 𝑛 − 𝑘 + 𝑛𝑥 𝑛 − 𝑘 − 2 → 1  
Now if we delay y (n) by ‘k’ samples, we get: 

𝑦 𝑛 − 𝑘 = 𝑥 𝑛 − 𝑘 + 𝑛 − 𝑘 𝑥 𝑛 − 𝑘 − 2 → 2  
Hence, 𝑦 𝑛, 𝑘 ≠ 𝑦 𝑛 − 𝑘 . Therefore the system is Time Variant. 
 

5. Linearity 
Let’s consider a signal: 

𝑥 𝑛 = 𝑎𝑥! 𝑛 + 𝑏𝑥! 𝑛  
Where 𝑦! 𝑛 = 𝑥! 𝑛 + 𝑛𝑥! 𝑛 − 2  & 𝑦! 𝑛 = 𝑥! 𝑛 + 𝑛𝑥! 𝑛 − 2  



Then: 
𝑎𝑦! 𝑛 + 𝑏𝑦! 𝑛 = 𝑎𝑥! 𝑛 + 𝑎𝑛𝑥! 𝑛 − 2 + 𝑏𝑥! 𝑛 + 𝑏𝑛𝑥! 𝑛 − 2  
𝑎𝑦! 𝑛 + 𝑏𝑦! 𝑛 = 𝑎 𝑥! 𝑛 + 𝑛𝑥! 𝑛 − 2 + 𝑏 𝑥! 𝑛 + 𝑛𝑥! 𝑛 − 2   

𝑦! 𝑛 = 𝑎𝑦! 𝑛 + 𝑏𝑦! 𝑛  
Hence the system is linear. 

 
 
Question # 2: 

Convolve the two Continuous-Time Signals given below: 
 

 
 

Solution: 



 



 

 



Question # 3: 
Convolve the two Discrete-Time Signals given below: 

 

 

 
 

Solution: 



 



 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 



Good Luck 
 
 


