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Section 15: Shift Theorems
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Shift (or translation) in s.

Theorem: Suppose .Z {f(t)} = F(s). Then for any real number
a
£ {e%f(t)} = F(s— a).

We can state this in terms of the inverse transform. If F(s) has an
inverse Laplace transform, then

L YF(s—a)} = e 2 {F(s)}.

We call this a translation (or a shift) in s theorem.
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Example:

Suppose f(t) is a function whose Laplace transform’

F&) = 2 1£() = S5
Evaluate
z{etn} - T
1

G"’b T (s- )= = (s+2)

'It's not in our table, but this is an actual function known-as a-Bessel function:
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Examples: Evaluate
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Examples: Evaluate
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Inverse Laplace Transforms (completing the square)

S
a) 'l >
@) { $2425+2 }
%'\C(_ Sm"" zs+ t ‘J“'es"?_t ‘Cﬁo.k‘br‘ , Pov..)ﬂ"‘ﬁ Lacﬁ"(\x«f Ie
V\Q‘ U’-C/('\J\D/_ L.u: \\ Cran~ F\ eft ,\/l,\e/ gqm R

2
Cylgw 2> Sw2shl -\ +2 = (s S+ )

\W_
/—————g s we Nneed Sy Everp@
wzser T (o) L ke
o ¢ S Leom X
Dse S= S+ -}
S ser -\ S+\1_ _ . \
(sx0™ 1 TSR ()1 (€32
sx

November 9, 2023

6/27



S-PZS'-!"LE (770\ { (:‘:)\"‘\ E“'D’DL,"-'\—\
y i‘ ( S+\ \ i {: (s+1)™ +\j

(se\ Y~y

FUE) - 2 |

-t

November 9, 2023

7/27



Inverse Laplace Transforms (repeated linear factors)

(b) 2“{1 +33—32}
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A = i— (R:“\—A"Z

C- AR+ 2A =73
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