Basics and Properties

Given linear ODE a,y™ + ap1y™ P 4+ -+ a1/ + agy = 0
with \; solutions of characteristic polynomial, general solution for distinct roots

y:016A1m+026>\2x+"'+0n6)\"$

Bessel 2y +y'+ 2y =0, y = diJo(ax) +doYo(ax) . Jy and Y are the Bessel functions
of order 0 of the first and second kind. We denote the zeros of Jy by a,

Euler’s Equation z%y” + zy' —n’y =0

y=cx" +coxr ", forn=1,2,3... and y =c; + o In(r), forn =0

DF() + o)) = fw) + o) AF(ef@))w) = cf(w)
F(E f () (w) = flw — ) DF(f(x ~ B)(w) = e f(w)
BF( (@) (w) = iwf (w) 6)F (2 () (w) = i f(w)
DF(f  g)(w) = flw) - gfw) FF()) = f(—)
9)F(6a) ) = = 10JF(Us) ) = ——

DL +g(0)(w) = F(s) + F(s) 2L (1) (w) = cF(s)

L F(D)(5) = Fls — o) DLt~ a) (¢~ a))(s) = e F(s)

L (O)(5) = SL(S(5)) — (0 OF (L (1) (w) =~ F (5

DF(f *9)(s) = F(s) - Gls) L(G(t — a)) =

Sturm-Louiville [p(x)y]" + [¢(x) + A\r(z)]y = 0
Green’s Identities
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Normal derivativea— =Vu- 1 = (uyg, uy) - )
on VY () + 2/(t)?
1
Cauchy Integral Formula : f(a) = —f f(z) dz
c

Poisson Integral unit disk & upper half-plane
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Green’s Function unit disk & upper half-plane
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