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Proposition: (Orthogonality in Sturm-Liouville Eigenvalue Problems)
@ For the coefficient functions of the homogeneous Sturm-Liouville differential equa-
tion
Ly] + dwy = (p(z)y')" + q(z)y + Awy =0
with A € R a parameter, assume:
e For z € [a,b] let p(z) be continuously differentiable,
e let g(z), w(z) be continuous.

e For z €a,b[ let p(z) > 0 and w(z) > 0.

Then two non-trivial solutions y;(z),y2(z) € C?([a,b],R) corresponding to two
different parameter values A = A\; and A = \, are orthogonal i.e.,

b
v = / n(@)p()u(z) dz =0,

1. y; and yo satisfy the homogeneous boundary conditions R;(y) = 0 = Ra(y)
i.e., A1, A2 are eigenvalues corresponding to eigenfunctions v, y» of the Sturm-
Liouville eigenvalue problem, or

2. the coefficient function p(z) fulfills the condition p(a) = p(b) = 0. o
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Proposition: (Expansion)
@ Let (yn(x)) be a sequence of normalized eigenfunctions, corresponding to eigenval-
ues A, of the eigenvalue problem

—L[y] = wwy, R1(y) = 0 = Ra(y)

with coefficient function p(z) > 0 and weight function w(z) > 0 on [a,b]. Thus, it
holds:
(Y, Yj) = Okj-

Then each continuously differentiable function f, satisfying the boundary conditions
of the eigenvalue problem, can be represented as function series

o0
Z Fryn)yn(z

The series converges in [a, b] uniformly and absolutely.

qumé :

. Consider —7"=)7 LY@ =y @) <



ot&,mm._ N = & bLe ®

) QKM{ML:M A sa.;ux | c#0
Nomadiad s e Y s So C sin Ur ¢ sinbx dx =4
with S'f st de T > e Z
= 7, AZ sl
* Stabs empousio efﬂt“ K ?..,?.,;‘L;u\:

{.b‘\ = i [AK E\’ Qo lex (‘M:G(t)eo>

K=o

r

s (0‘( = 4{_ ‘7“? = S: Q.D\)\P;: So'v.ll-f o=
={Z Sf (,qq 5(»&)& okK

T oy
flt ureoms (—0‘\ = A';K sl lx A tt(c 2 S'O@"'\ 5“‘&*"&"

Ke

T M Fows Semes o K (MJL;A(%‘;. o~ Lo ]



