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LegendreN?`0

jA Pn(x) =
1

2nn!

dn

dxn
(x2 − 1)n.

>rX80

∫ 1

−1

Pm(x)Pn(x)dx = δmn · 2

2n+ 1
.

qNA P0(x) = 1, P1(x) = x, P2(x) =
1

2
(3x2 − 1),

P3(x) =
1

2
(5x3 − 3x), P4(x) =

1

8
(35x4 − 30x2 + 3).

2=0 nPn(x) − (2n− 1)xPn−1(x) + (n− 1)Pn−2(x) = 0,

(x2 − 1)P ′

n(x) = n{xPn(x)− Pn−1(x)} = (n+ 1){Pn+1(x) − xPn(x)}.

lXt
1√

1− 2tx+ t2
=

∞
∑

n=0

Pn(x)t
n (−1 < x < 1, |t| < 1 ).

ChebyshevN?`0

jA Tn(x) = cos(n arccosx) =
(−1)n

(2n− 1)!!
(1− x2)1/2

dn

dxn
(1 − x2)n−1/2.

>rX80

∫ 1

−1

Tm(x)Tn(x)√
1− x2

dx =



















0 (m 6= n )

π/2 (m = n 6= 0 )

π (m = n = 0 ).

qNA T0(x) = 1, T1(x) = x, T2(x) = 2x2 − 1,

T3(x) = 4x3 − 3x, T4(x) = 8x4 − 8x2 + 1.

2=0 Tn+1(x)− 2xTn(x) + Tn−1(x) = 0,

(1− x2)T ′

n(x) = nTn−1(x) − nxTn(x).

lXt
1− t2

1− 2tx+ t2
= T0(x) + 2

∞
∑

n=1

Tn(x)t
n (−1 < x < 1, |t| < 1 ).
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LaguerreN?`0

jA Ln(x) =
ex

n!

dn

dxn
(e−xxn).

>rX80

∫

∞

0

e−xLm(x)Ln(x)dx = δmn.

qNA L0(x) = 1, L1(x) = 1− x, L2(x) = 1− 2x+
x2

2
,

L3(x) = 1− 3x+
3

2
x2 − x3

6
, L4(x) = 1− 4x+ 3x2 − 2

3
x3 +

x4

24
.

2=0 nLn(x) + (x− 2n+ 1)Ln−1(x) + (n− 1)Ln−2(x) = 0,

xL′

n(x) = nLn(x) − nLn−1(x).

lXt
1

1− t
exp

(

− xt

1− t

)

=

∞
∑

n=0

Ln(x)t
n ( |t| < 1 ).

HermiteN?`0

jA Hn(x) = (−1)nex
2/2 dn

dxn
e−x2/2.

>rX80

∫

∞

−∞

e−x2/2Hm(x)Hn(x)dx = δmn

√
2π n!.

qNA H0(x) = 1, H1(x) = x, H2(x) = x2 − 1,

H3(x) = x3 − 3x, H4(x) = x4 − 6x2 + 3.

2=0 Hn+1(x)− xHn(x) + nHn−1(x) = 0,

H ′

n(x) = nHn−1(x),

lXt etx−t2/2 =

∞
∑

n=0

Hn(x)
tn

n!
.
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