Table 14.1
Some commonly-used orthogonal polynomials.

name symbol interval weight function
Legendre P, (x) —-l=<sx=<1i i
Chebyshev(Tchebychel)  T,(x) —1<x=1 (1—x%~12
Laguerre L, (x) 0=<x<ce e
Associated Laguerre L9x) 0<x<oo x%e
Hermite H,(x) —00 < X < 00 e
Hermite He,{(x) —00 <X < 00 e 12

Table 14.2

The recutsion formulas of the orthogonal polynomials Hsted in Table 14.1.

recursion formula

P,(x) (n+ NP, () — (Cr + l)xP,l(x) +nP,_(x}e=
L(xy T = 2T, + T, (x) =
LOW e+ DL 0+ -2 -1 a)m)(u +(n+a)L () =0
H,(x) Hy(x) = 2xH,(xy +2nH, (x) =
He,(x) He, (x)—xHe,(r) + nHe,,_I(.r) =
Table 14.3

Table 14.5

The differential equation for the ortho
in Table 14.1.

The generating functions of the orthogonal polynomials

listed in Table 14.1.
gonal polynomials listed

generating funetion

differential equation P
, P,() (l=2xr 417y o= Pt i<l
Pa(x) (L= ahy(x) = 2xy'(x) + aln+ Dy(x)=0 nl "Z___(:J " |
Loy (1= x)y"(x) = xy'(x) + nPy(x) = 0 o
L) ey () + @+ L~ 1)y'(x) + ny(x) = T, (x) _—-1—1—5 =3 T ] <]
H,(x) ¥'(x)y — 2xy'(x) + 2ny(x) =0 P2kt 4127 n=0
Hey(x)  y'"(0) —xy'(x) + ny(x) =0 gmstf=) (
' - )
Lf-;”(x) (—!T;—)m Z(:) L YA Tal i} = 1
oy =
T =1
H,(x) ¥ = ,E) ;'!Hn(x)f"




