
Homework Assignment 3

Due on May 5, 2011

Part I: [2, Chapter 9], Exercises 2 and Problems 2, 3, 4.

Part II:

1. (Cf. [3]) Let t ∈ C with 0 < |t| < 1. Let

φ(w) =
∞∑

m=−∞

tmw

(1− tmw)2
− 2

∞∑
m=1

tm

(1− tm)2
.

(a) Show that the series φ(w) converges uniformly on each compact set. Thus φ(w)
defines a meromorphic function on w with double poles at w = tm,m ∈ Z.

(b) Now let τ ∈ H and t = e2πiτ . Let ℘(z) be the Weierstrass ℘-function associated with
the lattice generated by {1, τ}. Show that

℘(z) = −4π
(
φ(e2πiz) +

1
12

)
.

[Hint: Show that ℘(z) + 4πφ(e2πiz) is elliptic and has no poles.]

2. [1, p.275] Show that any elliptic function with periods ω1, ω2 can be written as

C
n∏
k=1

σ(z − ak)
σ(z − bk)

(C = const.).
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