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Laplace transform

| Definition |

The Laplace transform of a function f, which will be denoted by
L{f} or by F(s), will be defined as

LIFY = F(s) = /0 T est (1) dt,

whenever the improper integral converges.
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J Theorem (Theorem 6.1.2) ]

Suppose that

I. f is piecewise continuous on the interval 0 < t < b for any

positive b and

ii. there exists real constants K, a, and M with K and M

positive such that

[f(t)| < Ke?, when t > M.

Then the Laplace transform F(s) as defined before exists for

s > a.
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f(#) F(s) = L{f(t)} REXIHE

1 1 s>0
s

t" (n=1,2,...) n! s>0
gn+l

e® 1 s>a
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sin(bt) b >0
5% + b2
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f(®) F(s) = L{f(t)} REXIHE

e sin(bt) b s>a
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Common Laplace Transforms

TABLE 6.2.1 Elementary Laplace Transforms

FO) =L7 {F )} F(s) = L {f(1)}
ikl 1, §s>0
5
2. " ! , §>a
§—a
|
3. ", napositive integer s:ﬁ! s> 0
T'(p+1)
4.1, p> -1 i 50
. a
5. sin(at) -‘_2+—a1, s>0
5
6. cos(at -, §>0
(an 52 +a?
7. sinh(ar) S s> lal
s’—a
5
8. cosh(at) Toa s > lal
b
9. e sin(bt T >
(1) (s —a)2+b2 s
s—a
10. e cos(bt —_—, 8>
¢ %) (s —a)2+ b2 o
|
11. t"e*, n a positive integer L, s>a
(s —a)rt!

Spring 2026

fHIEE 1: MEMGTRRIE R
HE: AR £{t).

4125


af://h3-7

Lecture10_CN

L{t} = / te st dt
0

FTE1: 9D Tu=t, dv=edt, WMdu=dt, v=— 16_“0

/ te St dt = [——e“] —/ ——e *tdt

$B2: HEHIHRT, Ys> 08, limo —te =0, Ft=0ZTAH 0.

1 1
_0+—/ e tdt=— - —=—
S S

£it} =

et 2: NEXIHE (ZREH)
B EREMK L{sin(bt)}o
fig:
L{sin(bt)} = /0 T sin(bt) dt
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/eSt sin(bt) dt =
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1-(0-b) b
s2 b2 s2 4 p2
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