
Properties of Laplace Transforms

Name Time Function Laplace Transform

Transform pair f(t) F (s)

Superposition αf1(t) + βf2(t) αF1(s) + βF2(s)

Time delay (τ ≥ 0) f(t− τ) F (s)e−sτ

Time scaling f(at) 1
|a|F

(
s
a

)
Frequency shift e−atf(t) F (s + a)

Differentiation dm

dtmf(t) smF (s)− sm−1f(0)−

· · · − dm−1

dtm−1f(0)
Integration

∫
f(ξ)dξ 1

sF (s)

Convolution f1(t) ∗ f2(t) F1(s)F2(s)

Initial Value Theorem f(0+) lims→∞ sF (s)

Final Value Theorem limt→∞ f(t) lims→0 sF (s)

Time product f1(t)f2(t)
1

2πj

∫ c+j∞
c−j∞ F1(ξ)Fs(s− ξ)dξ

Multiplication by time tf(t) − d
dsF (s)


