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Homework #10

Problem 3 - 15.5.2:

From the definition of Y m
l (θ, φ) we know that

Y m
l (0, φ) =

√

2l + 1

4π

(l − m)!

(l + m)!
Pm

l (1)eimφ. (1)

Since

Pm
l (x) = (−1)m(1 − x2)m/2

dmPn(x)

dxm
, (2)

we see that if m 6= 0 and x = 1, Eq.(2) vanishes since in that case (1 − x2)m/2 = 0 and for m = 0 we know that
Pl(1) = 1 for all l. Then

Pm
l (1) = (−1)mδm0. (3)

Replacing (3) in (1) we obtain

Y m
l (0, φ) = (−1)m

√

2l + 1

4π

(l − m)!

(l + m)!
δm0e

imφ =

√

2l + 1

4π
δm0. (4)


