
The Laplace transform

Math 2410-004/013

April 23, 2018

Recall that the Laplace transform of a function fptq is defined to be

Lrfptqs “
ż 8

0

e´stfptq dt “ F psq

for all s such that the integral converges.
Below you will find a table of common Laplace transforms and inverse Laplace transforms. Further below

is a table summarizing some of the properties of the Laplace transform.

fptq “ L´1rF psqs F psq “ Lrfptqs fptq “ L´1rF psqs F psq “ Lrf s

fptq “ eat F psq “
1

s´ a
for s ą a fptq “ tn F psq “

n!

sn`1
for s ą 0

fptq “ sinpωtq F psq “
ω

s2 ` ω2
fptq “ cospωtq F psq “

s

s2 ` ω2

fptq “ Upt´ aq F psq “
e´as

s
for ps ą 0q

Rules for Laplace transforms Rules for inverse Laplace transform

Lrf 1ptqs “ sLrfptqs ´ fp0q

Lrf2ptqs “ s2Lrfptqs ´ sfp0q ´ f 1p0q

Lraf1ptq ` bf2ptqs “ aLrf1ptqs ` bLrf2ptqs L´1raF1psq ` bF2psqs “ aL´1rF1psqs ` bL´1rF2psqs

Lreatfptqs “ F ps´ aq L´1rF ps´ aqs “ eatfptq

Lrfpt´ aqUpt´ aqs “ e´asF psq L´1re´asF psqs “ fpt´ aqUpt´ aq
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