FORMULAS AND TABLES

Orthogonality Formulas
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General Regular Sturm-Liouville Problem

[p(2)f'(2)]" + q(x) f(x) + Ao (2) f(z) =0, a<a<b, p o>0,
k1f(a)+ kaf'(a) =0, rsf(b) + Kaf'(b) =0

(K1, ko not both zero, k3, k4 not both zero).

Some Standard Eigenvalue-Eigenfunction Pairs
f(z)+Af(z) =0, 0<z<L, f(0)=0, f(L)=0,

2
Ap = <@> ,  fn(z) =sin @, n=12,....

f'(x)+af (x) +bf(x) + Aef(x) =0, O0<zxz<L, f(0)=0, f(L)

1
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Table of Full Fourier Transforms
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Table of Fourier Sine Transforms
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Table of Fourier Cosine Transforms
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Table of Laplace Transforms
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Green’s Functions and Representation Formulas

(i) The solution of the IBVP
ug(z,t) = kugy(z,t) +q(z,t), 0<z <L, t>0,
u(0,t) =0, wu(L,t)=0, t>0,
u(z,0) = f(z), 0<z<L,

is given by the formula
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(ii) The solution of the BVP
(Au)(z,y) = q(z,y), 0<z<L, 0<y<K,
u(z,0) =0, wu(x,K)=0, 0<z<L,
u(0,y) =0, wu(L,y)=0, 0<y<K,

is given by the formula
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(iii) The solution of the IVP

Uge (2, 1) = gy (z,t) + q(x,t), —00 <z <00, t>0,

u(z,t), ug(z,t) -0 asx — too, t >0,
u(x,0) =0, wu(z,0)=0, —o0<uz <00,

U(l‘,t)Z/t ?G(w,t;f,T)Q(E,T) dg dr,

0 —o0

is given by the formula

where

Gz, t;€,71) = 2% [H(z —&+c(t—7)) —H(z —&—c(t—1))].



Second-Order Linear Equations

If
Atz + Bugy + Cuyy + Dug + Euy + Fu = G,

if new variables
r=r(z,y), s=s(z,y)

are defined by the characteristic equations

dy B-vVB*—4AC  dy B+ VB2 1AC

de 2A ’ dx 2A
and if
u(z,y) = u(:z:(r, s), y(r, s)) =o(r,s),
then B B B B - - -
Av,.,. + Bu,g + Cvgs + Dv,. + Ev, + Fv =G,
where
A= A(ry)?* + Bryr, + C(r,)?,
B =2Ar,s, + B(rysy +1ysz) + 2CTys,,
C = A(82)* + Bsyzsy + C(sy)?,
D= Ar,, + Bryy + Cryy + Dry + Ery,
E = As,, + Bsgy + Csyy + Ds, + Es,y,
F=F,
G=G

Y

with A, B, C, D, E, F, and G expressed in terms of » and s.



