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1.5 SOLVED PROBLEMS 

1. Determine whether the following systems are linear or not 𝒚(𝒚) = 𝒚 (𝒚 − 

𝒚) + 𝒚(𝒚𝒚). 

Solution: 

Output due to weighted sum of inputs: 

𝑦3(𝑛) = 𝑎𝑥1(𝑛 − 2) + 𝑏𝑥2(𝑛 − 2) + 𝑎𝑥1(𝑛2) + 𝑏𝑥2(𝑛2) ------ (1) 

Weighted sum of outputs: 

For input 𝑥1(𝑛): 

 

For input 𝑥2(𝑛): 

𝑦1(𝑛) = 𝑥1(𝑛 − 2) + 𝑥1(𝑛2) 

 

 

𝑦2(𝑛) = 𝑥2(𝑛 − 2) + 𝑥2(𝑛2) 

𝑎𝑦1(𝑛) + 𝑏𝑦2(𝑛) = 𝑎𝑥1(𝑛 − 2) + 𝑎𝑥1(𝑛2) + 𝑏𝑥2(𝑛 − 2) + 𝑏𝑥2(𝑛2) ------------ (2) 

∵ 𝑦3(𝑛) = 𝑎𝑦1(𝑛) + 𝑏𝑦2(𝑛) 

(1)=(2) 

∴∴∴∵∴The system is Linear. 

2. Determine whether the following systems are linear or not 

𝒅𝒚(𝒕) + 𝟑𝒕𝒚(𝒕) = 𝒕𝟐𝒙(𝒕). 
𝒅𝒕 

Solution: 

Condition for Linearity: 

𝑇[𝑎𝑥1(𝑡) + 𝑏𝑥2(𝑡)] = 𝑎𝑦1(𝑡) + 𝑏𝑦2(𝑡) 

𝑇[𝑎𝑥1(𝑡) + 𝑏𝑥2(𝑡)]→ 

𝑑 

𝑑𝑡 
[𝑎𝑦1(𝑡) + 𝑏𝑦2(𝑡)] + 3𝑡[𝑎𝑦1(𝑡) + 𝑏𝑦2(𝑡)] 

= 𝑡2[𝑎𝑥1(𝑡) + 𝑏𝑥2(𝑡)] − − − −(1) 

𝑎𝑦1(𝑡)→ 
𝑎𝑑𝑦1(𝑡) 

+ 3𝑡𝑎𝑦 (𝑡) = 𝑡2𝑎𝑥 (𝑡) − − − −(2) 
𝑑𝑡 1 1 

𝑎𝑦2(𝑡)→ 
𝑎𝑑𝑦2(𝑡) 

+ 3𝑡𝑎𝑦 (𝑡) = 𝑡2𝑎𝑥 (𝑡) − − − −(3) 
𝑑𝑡 2 2 

Adding equ (2) and (3) we get, 
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𝑑 

𝑑𝑡 
[𝑎𝑦1(𝑡) + 𝑏𝑦2(𝑡)] + 3𝑡[𝑎𝑦1(𝑡) + 𝑏𝑦2(𝑡)] 

= 𝑡2[𝑎𝑥1(𝑡) + 𝑏𝑥2(𝑡)] − − − −(4) 

(1)=(4) 

∴ This is a Linear system. 

3. Determine whether the following systems are static or dynamic 

𝒚(𝒚) = 𝒚(𝒚𝒚) + 𝒚𝒚(𝒚). 

Solution: 

For t=0, 𝑦(0) = 𝑥(0) + 2𝑥(0) ⇒ present inputs 

For t=-1, 𝑦(−1) = 𝑥(−2) + 2𝑥(−1) ⇒ past and present inputs 

For t=1, 𝑦(1) = 𝑥(2) + 2𝑥(1) ⇒ future and present inputs 

Since output depends on past and future inputs the given system is dynamic 

system. 

4. Determine whether the following systems are static or dynamic 

𝒚(𝒚) = 𝒚𝒚𝒚𝒚(𝒚). 

Solution: 

For n=0, 𝑦(0) = 𝑠𝑖𝑛𝑥(0) ⇒ present input 

For n=-1, 𝑦(−1) = 𝑠𝑖𝑛𝑥(−1) ⇒ present input 

For n=1, 𝑦(1) = 𝑠𝑖𝑛𝑥(1)⇒ present input 

Since output depends on present input the given system is Static system 

 

5. Determine whether the following systems are time invariant or not 

𝒚(𝒚) = 𝒚(𝒚)𝒚𝒚𝒚𝒚𝒚. 

Solution: 

Output due to input delayed by T seconds 

𝑦(𝑡, 𝑇) = 𝑥(𝑡 − 𝑇)𝑠𝑖𝑛𝑤𝑡 

Output delayed by T seconds 

𝑦(𝑡 − 𝑇) = 𝑥(𝑡 − 𝑇)𝑠𝑖𝑛𝑤(𝑡 − 𝑇) 
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∵ 𝑦(𝑡, 𝑇) ≠ 𝑦(𝑡 − 𝑇) 

The given system is time variant 

6. Determine whether the following systems are time invariant or not 

𝒚(𝒚) = 𝒚(−𝒚 + 𝒚). 

Solution: 

Output due to input delayed by k seconds 

𝑦(𝑛, 𝑘) = 𝑥(−𝑛 + 2 − 𝑘) 

Output delayed by k seconds 

𝑦(𝑛 − 𝑘) = 𝑥(−(𝑛 − 𝑘) + 2) = 𝑥(−𝑛 + 𝑘 + 2) 

∵ 𝒚(𝒏, 𝒌) ≠ 𝒚(𝒏 − 𝒌) 

The given system is time variant 

7. Determine whether the following systems are causal or not 

𝒅𝒙(𝒕) 
𝒚(𝒕) = 

Solution: 

𝒅𝒕 
+ 𝟐𝒙(𝒕) 

The given equation is differential equation and the output depends on past 

input. Hence thegiven system is 𝐂𝐚𝐮𝐬𝐚𝐥. 

8. Determine whether the following systems are causal or not 

𝒚(𝒚) = 𝒚𝒚𝒚𝒚(𝒚) 

Solution: 

For n=0, 𝑦(0) = 𝑠𝑖𝑛𝑥(0) ⇒ present input 

For n= -1, 𝑦(−1) = 𝑠𝑖𝑛𝑥(−1) ⇒ present input 

For n=1, 𝑦(1) = 𝑠𝑖𝑛𝑥(1) ⇒ present input 

Since output depends on present input the given system is Causal system 
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9. Determine whether the following system is stable or not.𝒚(𝒏) = 𝟑𝒙(𝒏). 

Solution: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10. Determine whether the following system is stable or not 

𝒉(𝒕) = 𝒆𝟑𝒕𝒖(𝒕 − 𝟐) 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 

∞ 

Condition for stability ∫ ∣ ℎ(𝑡) ∣ 𝑑𝑡 < ∞ 
−∞ 

 

 
∞ ∞ 

∫ ∣ ℎ(𝑡) ∣ 𝑑𝑡 = ∫ 𝑒3𝑡𝑑𝑡 
−∞ 2 

𝑒3𝑡 ∞ 

= [ 
3 

] = ∞ 
2 

∴ The system is unstable. 
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