
Laplace Transform

Suppose that the function f(t) is continuous and piecewise smooth for t ≥ 0 and is of
exponential order as t → ∞: there exist nonnegative constants M , c and T such that

|f(t)| ≤ Mect, t ≥ T.

Then there exists the Laplace transform F (s) = L(f(t))(s) =
∫
∞

0 e−stf(t)dt.

A Table of Laplace Transform

(1) L(tn) = n!
sn+1 , s > 0 (n: a nonnegative integer)

(2) L(ta) = Γ(a+1)
sa+1 , s > 0 (a > −1) (3) L(eαt) = 1

s−α
, s > α

(4) L(cos(bt)) = s

s2+b2
, s > 0 (5) L(sin(bt)) = b

s2+b2
, s > 0

(6) L(cosh(kt)) = s

s2−k2
, s > |k| (7) L(sinh(kt)) = k

s2−k2
, s > |k|

Formulas

(1) Γ(x) =

∫
∞

0
e−ttx−1dt, Γ(x+ 1) = xΓ(x)

(2) L(f
′

(t)) = sL(f)− f(0) for s > c

L(f ′′(t)) = s2L(f)− sf(0)− f ′(0) for s > c

(3) L(uc(t)f(t− c)) = e−csF (s), L(uc(t)) =
e−cs

s

(4) L(eatf(t)) = F (s− a) for s > a+ c
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