
Math W4045. Algebraic Curves Spring 2011

Assignment 11

Due Monday, May 2, 2011

(1) Prove that any smooth projective plane curve is an algebraic
curve.

(2) Let D = −2p, where p is a point in P1, and let αD : M(P1) →
T [D](P1) be defined in Miranda’s book. Let zp be the local
coordinate on P1 at p, so that zk

p · p ∈ T [D](P1) for k ≤ 1.

Prove that zk
p · p is in the image of αD iff k ≤ 0.

(3) Consider a commutative diagram:

0 −−−→ A1
f1−−−→ B1

g1−−−→ C1 −−−→ 0

α

y β

y γ

y
0 −−−→ A2

f2−−−→ B2
g2−−−→ C2 −−−→ 0

where the rows are short exact sequence of abelian groups, and
α, β, γ are surjective group homomorphisms. Show that there
is a short exact sequence of abelian groups

0 → Ker(α) → Ker(β) → Ker(γ) → 0.

(4) Let ω be a meromorphic 1-form defined on a Riemann surface
X. Suppose that φ1 : U1 → V1 and φ2 → U2 → V2 are two
complex charts on X, such that φ1(p) = φ2(p) = 0 for some
p ∈ U1 ∩ U2. Suppose that k = ordp(ω) < 0, and

ωφ1 =
( ∞∑

n=k

anz
n
)
dz,

ωφ2 =
( ∞∑

n=k

bnw
n
)
dw,

where z is the coordinate on V1 and w is the coordinate on V2.
Show that a−1 = b−1.
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