Formula Sheet

HE |.aplace Transforms

(a) L{1} = = (b) L{t"} = =i (© LEe®} == (d) L{sinkt} =
(e) L{coskt} = 5— (f) Lisinhkt} = - (g) L{coshkt} = "

W Transform of a derivative: L{f ™ (t) } = s"F(s) — s""1£(0) — s"72f'(0) — .- — fF™=1(0)

B First Translation Theorem: L{ef(t)} = LIf(t)}sos—q = F(s —a) (1)
= Inverse form of (1): L7HF(s —a)} = L7THF(S)|s05-a} = e f(t)

W Second Translation Theorem: LIf(t —a)U(t — a)} = e ¥ F(s) (2)
= Inverse form of (2): L He SF(s)}=f(t—a)U(t—a)

W Derivatives of Transforms: L{t" ()} = ()" ;—; F(s) 3)

= Inverse form of (3): Lt {;—; F(s)} = (—D)"t"f(t)

B Convolution Theorem: The Laplace transform of the convolution f * g = [ Ot f()g(t —1)dris

L{f = g} = F(s)G(s) “4)
= Inverse form of (4): L TYF(s)G(s)}=f=*g
B Transform of the integral of f: L { ) Ot f(@) dr} = i F(s) 5)
= Inverse form of (5): L1 EF(S)} = fot f(r)dt
B Dirac delta function: L{5(t — ty)} = e Sto (6)

= Inverse form of (6): L e St} = §(t —ty)




HE Fourier-Bessel Series

(i) If the ;s are defined by J,,(ab) = 0, then

0]

flx) = z Ci Jn(@;x) where ¢ =

i=1

(ii) If the a;'s are defined by hJ,,(ab) + ab],,(ab) = 0, then

b
mfo xf ()] (aix)dx

& 2a? b
FOI=) culax)  where =g b | xf(u(ax)dx

i=1

(iii) If the a;'s are defined by J;(ab) = 0, then

fx)=c +Zci]n(aix) where ¢; = bz—z xf(x)dx, c¢; =

i=2

s | @i

HE Fourier-Legendre Series

0]

F6)= D P

n=0

2n+1

f f ()R, (x)dx

and the Legendre polynomials can be generated by using the following Rodrigues’ formula

where

P (x) =

I 'dx“( x2—1)", n=012,..

HE Operational properties of Fourier sine and cosine transforms

(A) FAf" ()} = —a’F(a) + af (0)

B) FAf" ()} = —a?F(a) - £'(0)



