
1. Legendre polynomials can be represented by the Schlaefli integral:

Pn(z) =
2−n

2πi

∮ (t2 − 1)n

(t− z)n+1
dt

By direct evaluation of the Schlaefli integral, show that Pn(1) = 1.

2. The quantum mechanical angular momentum operators Lx ± iLy are given by

Lx ± iLy = ±eiϕ
(

∂

∂θ
± i cot θ

∂

∂ϕ

)

Show that
(Lx + iLy)Y

m
ℓ (θ, ϕ) =

√

(ℓ−m)(ℓ+m+ 1)Y m+1

ℓ (θ, ϕ)

3. The Pochhammer symbol (a)n is defined as

(a)n = a(a+ 1) · · · (a+ n− 1), (a)0 = 1

Show that
(a)n+k = (a+ n)k(a)n
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