
Laplace Transform of Periodic Functions 



𝑓 𝑡 + 𝑇 = 𝑓 𝑡  

𝑓𝑇 𝑡 =  
𝑓 𝑡 0 ≤ 𝑡 < 𝑇
0 𝑇 ≤ 𝑡 < ∞

 

𝐹 𝑠 =
𝐹𝑇 𝑠

1 − 𝑒−𝑇𝑠 

How to find the Laplace transform         of a periodic function        ? 

 

First, find the Laplace transform           of the window function         . 

 

Then, use the formula: 

 

 

𝐹 𝑠  𝑓 𝑡  

𝐹𝑇 𝑠  𝑓𝑇 𝑡  



𝑓 𝑡 + 𝑇 = 𝑓 𝑡  

𝑓𝑇 𝑡 =  
𝑓 𝑡 0 ≤ 𝑡 < 𝑇
0 𝑇 ≤ 𝑡 < ∞

 

𝑢 𝑡 − 𝑇 𝑓 𝑡 − 𝑇

=  
0 0 ≤ 𝑡 < 𝑇

𝑓 𝑡 − 𝑇 𝑇 ≤ 𝑡 < ∞
 

𝑓 𝑡 = 𝑓𝑇 𝑡 + 𝑢 𝑡 − 𝑇 𝑓 𝑡 − 𝑇  
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𝑢 𝑡 − 𝑇 𝑓 𝑡 − 𝑇

=  
0 0 ≤ 𝑡 < 𝑇

𝑓 𝑡 − 𝑇 𝑇 ≤ 𝑡 < ∞
 

𝑓 𝑡 = 𝑓𝑇 𝑡 + 𝑢 𝑡 − 𝑇 𝑓 𝑡 − 𝑇  𝐹 𝑠 = 𝐹𝑇 𝑠 + 𝑒−𝑇𝑠𝐹 𝑠  
⇒ 
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⇒ ⇒ 

𝐹 𝑠 =
𝐹𝑇 𝑠

1 − 𝑒−𝑇𝑠
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of  f(t). 

𝑓 𝑡

=  
1 0 ≤ 𝑡 < 1
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𝐹𝑇 𝑠 =
1

𝑠
− 𝑒−𝑠

1

𝑠
=

1 − 𝑒−𝑠

𝑠
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1 − 𝑒−𝑇𝑠 =
1 − 𝑒−𝑠

𝑠 1 − 𝑒−2𝑠 =
1 − 𝑒−𝑠

𝑠 1 − 𝑒−𝑠 1 + 𝑒−𝑠 =
1

𝑠 1 + 𝑒−𝑠 . 



Example 1. 

Find the Laplace 

transform of  f(t). 
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Alternative Solution: 

 

Observe 

 

 

It follows 

 

  

𝑢 𝑡 − 1 𝑓 𝑡 − 1 = 1 − 𝑓 𝑡 . 

𝑒−𝑠𝐹 𝑠 =
1

𝑠
− 𝐹 𝑠 ,

1 + 𝑒−𝑠 𝐹 𝑠 =
1

𝑠
,

𝐹 𝑠 =
1

𝑠 1 + 𝑒−𝑠 .
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𝐹𝑇 𝑠 =
3

2𝑠2 − 𝑒−2𝑠
3

𝑠2 + 𝑒−4𝑠
3

2𝑠2 =
3 1 − 2𝑒−2𝑠 + 𝑒−4𝑠
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