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500 STURM-LIOUVILLE THEORY—ORTHOGONAL FUNCTIONS

IABLE 9.1
Eqguation pix) glx) 4 wix)
Legendre 0 I+ 1) 1
Shifted Legendre x{1 - x) 0 Ww+1 1
Associated Legendre 1-—x? —m*fil —x*) W +1) 1
Chebyshev I (1 = x¥? 0 n? (1 =x3)~1?
Shifted Chebyshev 1 [x(1—x]" 0 n [x(l — x)]7**
Chebyshev I1 (1 — x¥ 0 mn+2) (1 -x3)"
Ultraspherical (Gegenbauer) (1 — x*f"'* 0 nin + 2a) (1 = x*pF07
Bessel* X —"—I a’ x

X
Laguerre xe ® 0 e
Associated Laguerre xkHlg® 0 x—k xte™*
Hermite ks 0 2 e
Simple harmonic oscillator® 1 0 n* 1

*Orthogonality of Bessel functions is rather special. Compare Section 11.2
for details. A second type of orthogonality is developed in Section 11.7.
"This will form the basis for Chapler 14, Fourier series,



