
TOPICS IN COMPLEX GEOMETRY: PROBLEM SET 2

Due Oct 24

1. The Fubini-Study metric on Pn is

ω = i∂∂̄ log(1 +
n∑

i=1

|zi|2), ω = igjk̄dz
j ∧ dz̄k.

Show that ω is well-defined on the overlap of two coordinate systems. Com-
pute the matrix gjk̄ and show that it is positive definite:

gjk̄ξ
jξk ≥ 0

for all ξ ∈ Cn and equality if and only if ξ = 0. Compute the Chern-Ricci
curvature and show

Rjk̄ = (n+ 1)gjk̄.

proving that g is Kähler-Einstein.

2. Let (M, g) be a hermitian manifold, and consider the ∂̄-Laplacian ∆∂̄ on
(1, 1) forms.

(∆β)jk̄ = (∂̄∂̄†β)jk̄ + (∂̄†∂̄β)jk̄
Show that ∆ is elliptic by computing the symbol via the local expression

(∆∂̄β)jk̄ = −gpq̄∂p∂q̄βjk̄ + . . . .
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