Laplace Transform of Periodic Functions



f(t): aperiodic function with period 7 f&+7T)=f(®)

f(t) 0<t<T
0 T<t<o

fr(t) ={

How to find the Laplace transform pg(s)of a periodic function £(¢f
First, find the Laplace transform g.(s) of the window function £_(¢)

Then, use the formula: F(s) = Fr(s)
1—e7Ts
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u(t—-T)f(t—T)
:{ 0 0<t<T

ft—T) T<t<o
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Example 1. f(#): a square wave function with period 7=2

f(®)
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_ {1 0<t<1 . :
0 1<t<2 : :
Find the Laplace transform o7 : : p 6

of f(t).
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Example 2. f(t): a periodic function with f (t): a periodic function with period T = 3

period T = 3 such that

t? 0<t<?2
t) = =
f&) {2 2<t<3

Find the Laplace transform of f(t).
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Example 3. . . .
£t f(1): asaw-tooth function with period T=4
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_ { 3t/2 0<t<2 .
- 6-3t/2 2<t<4 N
Find the Laplace
transform of f(t). o ; , v
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