
Math 2850 Laplace Transform Summary

Recall the definition of the Laplace Transform of a function f (t):

L{f (t)} =

∫ ∞
0

e−st f (t) dt.

From class, we know the basic transforms:
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Linearity: L{c1f (t)± c2g(t)} = c1L{f (t)} ± c2L{g(t)} = c1F (s)± c2G (s)

Forward Exponential Shift: If L{f (t)} = F (s), then L{eat f (t)} = L{f (t)}s→(s−a) = F (s)s→(s−a) = F (s−a).

Transforms with Step Functions and Impulses: If L{f (t)} = F (s):

• L{U(t − a)f (t − a)} = e−asF (s). In particular, L{U(t − a)} =
e−as

s
and L{U(t)} =

1

s

• L{δ(t − a)} = e−as where δ is the Dirac Delta ‘function.’ In particular, L{δ(t)} = 1

• L{U(t − a)f (t)} = e−asL{f (t + a)}

Transforms of Derivatives: If L{y(t)} = Y (s), then L{y ′(t)} = sY (s)− y(0) and L{y ′′(t)} = s2Y (s)− sy(0)− y ′(0)

Derivatives of Transforms Theorem: If L{f (t)} = F (s), then L{tnf (t)} = (−1)n
dn

dsn
F (s).

Covolution: If L{f (t)} = F (s) and L{g(t)} = G (s), then L{(f ∗ g)(t)} = L{f (t)}L{g(t)} = F (s)G (s).



Math 2850 Inverse Laplace Transform Summary

From class, we know the basic inverse transforms:
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Linearity: L−1 {c1F (s)± c2G (s)} = c1L−1 {F (s)} ± c2L−1 {G (s)} = c1f (t)± c2g(t)

Backwards Exponential Shift: L−1 {F (s − a)} = eatL−1 {F (s)} = eat f (t) or L−1 {F (s)} = eatL−1 {F (s + a)}

Backwards Unit Step Shift: L−1 {e−asF (s)} = U(t − a)L−1 {F (s)}t→(t−a) = U(t − a)f (t − a)

Covolution: If L{f (t)} = F (s) and L{g(t)} = G (s): L−1 {F (s)G (s)} = L−1 {F (s)}∗L−1 {G (s)} = (f ∗g)(t)


