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Legendre's Functions
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Tofind B,,n=0,1,2,....

n
P,(x) = ol dah (x*=1)"
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Py(x) = 5001 dx0 (xz—l)o =1
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Ps, P, P, ...

1= Py, x= Py,
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Generation Function
(1-2xz+ z*)"1/2= Yy ,z"P,
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Recurrence Relations: (Ao Sl cilBMal))
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1. 2n+ 1DxP, = (n+1)P,,;+nP, 4

2. xP', —P'_; =nP,

3. 2n+1)P,=P',; — P4

4, (m+1)P,=P' .4 — xP'y

5 (1 — x?)P', =n(P,_; —xP,)

6. (1 —x%)P', =(m+1)(xP,, —Ppyq)
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1. (2n+1)xP, = (n+ 1)Py,1 +nP,_,
Proof
(1-2xz+ z*>) V2= Y2 z"P, (*)
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7(1—2xz+ z ) (—2x + 2z) = an P,
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(x —2)(1—2xz+ 22) 2 =)y nz"1pP,

(1 — 2XZ + Zz) éﬁ@éﬂ/y)@
1
(x —2) (1-2xz+ 22) 2=3¢n (1 - 2xz+ 22) 2" 1P,
By (*)
(x-2) X5 2"P, =YynP,z" ' — 2xnP,z" +nP,z"*
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2.xP'. —P' _, =nP,
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3.2n+1)P, =P, —P',,_4
Proof
By (]_) 2n+1)xP,=(m+1)P,,; +nP,_4
(X G P, o S3) X J Al Joalis
2Cn+1)P,+2n+1D)x P ,=Mm+ 1P ,.; +nP'_4

By (2) 2Zn+1)P,+(2n+1) P, +P',_;) = (n+ 1P’ pq + 0P,
(Zn + 1)Pn - P,n+1 o P,n—l
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4, (n + 1)Pn - P’n+1 — XP'n

Proof

By (3) 2n+1)P,=P' .4 — P4
By(2) 2n+ 1)P, =P, — (xP', —nP,)
Then(n+1)P, =P’ ,,; — xP'n
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5 (1 - x®)P, =n(P,_; —xP,)
Proof

By (4) (m+ 1)P,=P',.; — xP'n

nP,_,=P, — xP'y1

By(2) xP'y, —P',_; =nP

x*P', —xP',_, =nxP,
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6.(1 — x2) P, = (n+ 1)(xP,, — Ppiq)

Proof
By (1) 2n+ 1)xP, = (n+1)P,,1 + nP,_4
m+1)xP,=(n+1)P, 4 +nP,_; —nxP,

(n+1)(xP, —Pyyq1) =n (P_q; — xPy)

By (5) (n+ 1)(x P, —Pp1q) = (1 — x2) P/},
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Orthogonally of P,,(x)
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