sturm-liouville problem

H-M oy ohe X"~ uX =0 X(x) xelo,L] | x
1 2 0 L
eigenfunctions norm . kernel
o q 2 2 XH(X)
boundary conditions eigenvalues w, = -2 X, X[ = X2 (x)dx K, (x) = =
0 n
Dirichlet X(0)=0 nm L 2 . nn
. nm 2 N
Dirichlet X(L)=0 A, =T n=12.. sme > 3 sin X
Neumann X’(O) =0 1\ 1 1\ L JE ( 1 )
= —|= - — cos{n+—|—x
Dirichlet  X(L)= 0 A, =(H+E)E n=012... cos(n+ 2)L X 5 T ST
ot X(O)= 0 A 1)x 0,1,2 sin(n 1)z X L \/Esin n ! X
= —|= =0,12,... +—|— = — +—|—
Neumann X’(L) -0 n =\ 2L n 2/L 2 L
L n=0 i
Neumann X’(O) =0 A nmx nn JE
Neumann X/(L -0 n _T n=012... COSTX L >
2 n=12... \/Ecos—x
Dirichlet X(o) -0 A, are positive roots of . L Sin<2k L) Sin.x’nx
Robin  kX'(L)+hX(L)=0 sink, x - L sin(2xL)
= : 2 4 =
AcosAL+H,sinAL=0 n=12,. . = o
7\” are positive roots of . COoSs 7»"X
Neumann  x'(0) =0 N L sin(2aL) LT(27»|-)

! cos A X — ]

Robin |t X'(L)+h.X(L)=0 2 4\ 57t
ZX( )+ ZX( ) AsinAL-H,cosAL=0 n=12,... " 2 4\,

. 7\” are positive roots of sin\ (X _ L)
ROoin i X/(0) +h X(0) = 0 ind. (x-L) L sin(2\L) B
Dirichlet SinA (X —_——— L Sln(27\.nL)

X(L)-0 hcoshL+HsinAL=0  n=12.. 2 A 2 M
7\n are positive roots of X (2}\' L) COS)\H(X —L)
Robin  —k X' = L sin(2x, —_—
obin -~k X'(0)+hX(0)=0 o8 . (x-L) L, sin(nL) L)
Neumann X’(L) =0 n 2 4N, — 4+ 0
AsinAL-H,cosAL=0 n=12.. 2 4n,
7\” are positive roots of
) A, cosh x+H,sinA x
Robin  —k X'(0)+hX(0)=0 (12 +2) H H
n 1
Robin K, X'(L)+h,X(L) =0 | (HH, -3?)sinkL + (H, +H,)rcosAL = 0| %, cos A x+H,sink x > ('—+ T ]+3‘ . | H
n 2

n=12,...

V/W;Hﬂ(u

H,
)fn+H§) 2

X6}

J X, (x)X,,(x)dx = { 8

2

X

is a complete set of orthogonal functions on [0,L]
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finite Fourier transform
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inverse transform (Fourier series)




