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Laplace Transform Operations

F(s) | £
C1E1(8) + CaF2(s) cLfi(t) + c2fa(t)
1 t
F(as) (a > 0) ;f (;)
F(s—a) ef(t)
e “F(s) (az=0) ua(Of (t —a)
sF(s)—f(01) f'(6)
$*F(s) — sf(0F) — f'(07) 1
S"F(s) — s"7If(0%) — s"7*'(0T) FO)
_— f(ﬂ—l)(0+)
du foyde
S 0
F'(s) —tf(1)
FU(s) (D"
& 1
/ F(x) dx n f(6)
F(s)G(s) /(; f(me(t —n)dr
lim s F(s) hr(l)f}r fH=f(0")
lim s F(s) Lim £(5)
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Table of Laplace Transforms

F(s) f(®
1 8(1)
1
- 1
s
1
S_Z t
tn—l
— =1,2,3,...
s" (n=123..) (n—1)!
tvfl
— (v>0)
sY I'(v)
(S _ 1)7’1 B B t dn .
s n=01,2..) Ln(t)_aﬁ(t”e )
Laguerre polynomials
1 eat
s—a
1 1
_(66U _ 1)
s(s—a) a
1 # b eat _ ebl‘
(s—a)(s—Db) (@7 D) a—>b
s 4 ae* —be”
—_— a —
(s—a)(s—Db) ( ) a—b
s
S (1+at)e™
(s —a)
a 1 at
— sina
SZ + 612
s
m cos at
a bt s
_ e” sinat
(s — b)? + a?
—b
> e’ cosat

(s —b)?* + a?
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F(s) ft)
a
2 2 sinh at
s’ —a
s
2 2 cosh at
s’ —a
a
W e’ sinh at
S — —a
s—b
W e cosh at
S — —a
1 1
(s2+ az)z_ ﬁ(sm at — at cos at)
s 1 .
(s +—a2)2 Z(t sin at)
s 1
(s2+ az_)z Z(sm at + at cos at)
3
s . _
(52 + az_)z cosat — 5 atsimat
s — a?
(SZ + az)z t COS at
1 1 _
—(sz — 2y Z—@(at cosh at — sinh at)
s

1
—(t sinh at
Za( )
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() £
s? 1
(s2 — a?)? Z(sinh at + at cosh at)
$3
(s2 — az)z_ coshat + % at sinh at
2 2
o > t cosh at
(s2 — a2)?
ab 2 5 asin bt — b sin at
2 (52 + 12 (a” # b%) T
(s> + a®)(s* + b?) a
- (@1 |  cosht—cosat
(SZ + az)(sz + bZ) a2 — b2
2 _ .
5 2 ) asinat — bsin bt
2 (52 + 12 (a” # b%) o
(s> + a®)(s* + b?) a
s° 2 4 a® cosat — b* cos bt
a
(SZ + aZ)(SZ + bZ) ( ) az — bZ
ab ) ) bsinh at — a sinh bt
G- CF e
5 2 ) cosh at — cosh bt
(s — a?)(s2 — b?) (a® # b%) prRN
s* ) ) asinh at — b sinh bt
2 2N/ <2 2 (a® # D7) p 5
(s> — a*)(s* — b?) az—b
s° a’® cosh at — b? cosh bt
(a2 #1?)

(82 — a?)(s* — b?)

a’ — b2
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F(s) f®
a t L s t
s* (s + a?) T
a? 1
(2 a) P sinhat —t
1 B
Vs Jrt
1 e
JVs+a Jrt
1 1
ita 7z orvan
1 efbt _ 67&[
VJs+a++/s+b 2(b—a)Vntd
1 5 t
sv/5 n
1 1 £ Jar
(s — 5 Ja© e
1 at L 7, bt
Siath e (\/ﬁ be erfc(b«/?))
1
1
SZ — aZ Io(at)
/2 2 _ Q\V
: SJ;%ZS) v > -1 a'J, (af)
= stz_—azaz)” (v>-1 a’I,(at)
1 N V=3
Fray 7Y o (3a) It
1 STt V=3
F-ay 77 o (z) i)
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F(s) f®
(Vs2+a?—s)” (v>0) vf Ju(at)
(s —+st—a%)’ (v>0) . I,(at)
1
Js—a—s—Db — (e — e
2t/mt ( )
e s cos 2+/at
NG Jt
ea/s sin 2+/at
S/ Jra
efa/s t v/2
SIS (v>-1) (Z) Ju(2v/at)
e—avs 0 =@ /At
a >
NG ( ) =
e S (a > 0) L
24/ t3
e=as . a
a>0 erfc | —
s @9 (ZJZ)
g~kvsitar 0 0<t<k
/24 2
s'ta Jo(avTZT—K3) t>k
g~kvsi—a? 0 0<t<k
2_ 2
s md I(avt? —k2)  t>k
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F(s) f®
e (a>0) 84(1)
—as
(a >0) Uq(t)
2 N 2 2
e/ erfo— — e
2 b4
1 e % t vr .
RT— = e z ([t] : greatest integer < t)
1 e 21 al—1
= a
s(es—a) s(1—ae™®) ( ) a—1
S _ _ 5,8
e —1 1—e 4l

s(e* —a) N s(1 —ae™5)
f()
a

|

|

11— '

1 H H
_ o a 2a 3a 4a t
S(1 —e™%)

f(t)
11+ —

1 S
_ o a 2a 3a 4a t
S(1 + e %)

F(¢)
14 — — —

1 L

B — o a 2a 3a 4a 5a ¢
S(1 + e%)
f(t)
14 —_— —_—
! ! 3a 4a !
1—e™% o a 2a ' ' 5a  t
—1 [E—

S(eas + 6—(18)
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F(s) f®
o)
1
1—e™* 1 as a 2a a 4a :
a-e7 = —tanh — Sl ’
s(1+e %) s 2
ﬂt;y\/\/
__ p—as ) )
e L am® A e e
as*(1+e%)  as? 2

1—(1+as)e ™
as?(1 — e=29s)

w
(SZ + 0)2)(1 _ 6fns/w)

w 1478 . w cothns
2+ w2 \1l—e7v0) 24 2 20w
o s+ a
& s+b

—(logs+y)

(y: Euler constant)
s

3. t

el
el

logt
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F(s)

f®

log s
s

| s? 4 a®

O —_—

& s% + b2

tan™! (Z)
s

sinh xs
ssinh as

sinh xs
scosh as

cosh xs
ssinh as

cosh xs
scosh as

sinh xs
s2sinh as

sinh xs
s% cosh as

cosh xs

s2sinh as

cosh xs
s% cosh as

sinh x/s
sinh ay/s

—(logt+ )

2
?(cos bt — cosat)

1.
—sinat
t

x 2 (-1 nmx nmt
-+ — Z u sin—— cos—
a 7 n a a

n=1

(—1)r! 2n—1 . (2n—1
Z sin X SIn mt
T 2n—1 2a 2a

n=1

i(—l)” nax | nmut

COS—— S1In——
a a

xt  2a n* | nmx | nat
I o G
a 7 —~ n a a
8a <~ (-1 2n—1 2n—1
X —l— — Z ) sin X COS mt
“ (2n —1)? 2a 2a
1(, , a (— 1) nmt
— x4+t = — T os
2a< 3 712 21 n? a a

G 2n—1 o (2n—1
t—l——z(zn s( a )mcsm( a )nt

nix
Z( 1)'ne —n’n’t/a’ s'n—
n=1
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F(s) f(®
cosh /s T 2n—1
Vs o Z(_l)n—1(2n _ 1)6—(2n—1)2n2t/4a2 cos X
coshay/s a’ — 2a
sinh x./s 2 i(—l)”_le_(zn_l)z”zt/‘mz sin 2n—1 o
J/scoshas/s a “— 2a
cosh x/s 1 + Z( 1ye I nmc
J/ssinh ay/s a
sinh x\/s x, 2 Z (— 1) G-ttt g TR
ssinh ay/s a a
cosh x\/s 12 4 i (-1 -1/ 2n—1 .
scosh ay/s T A= 1Zn—l 2a
sinh x\/s xt  2a* S (—1)" nmx
: \/_ =Lt Z (=1 (1— e—nznzt/az) sin
s?sinh ay/s a 7w = nd a
cosh x./s —a’ e 164> 3 (-1 -1t/ 2n—1 .
s cosh ay/s 2 73 "(2n—1)3 2a



