
PROBLEM SET 9

July 25, 2019

(1) Show that ξ ∈ ΓO(Ω,H(φ)∗) if and only if for all f ∈ H(φ)0 = H(φ)t the function
Ω 3 t 7→ 〈ξt, f〉 is holomorphic.

(2) Show that if {qj} ⊂ H(φ)t is an orthonormal basis then K
x
t (y)(= Kt(x, y)) =∑n

j=1 gj(x)⊗ gj(y).

(3) Show that

Kt(x, x)e−φt(x) = sup{|f(x)|2e−φt(x) : f ∈ H(φ)t and ‖f‖t = 1}

(4) Let E → Ω be a holomorphic vector bundle with Hermitian metric h, and let Θ(h)
be a the curvature of its Chern connection. Show that the following are equivalent:
(a) for all t ∈ Ω, x ∈ TΩ,t and each v ∈ Et,

h(Θ(h)x,x(v), v) ≥ 0.

(b) For each σ ∈ ΓO(Ω, E∗) the function log h∗(σ, σ) is plurisubharmonic on Ω.

(5) Let φ
〈N〉
t (z) = |t|2|z|2 + (N + n) log(1 + |z|2).

(a) Show that

H(φ
〈N〉
t ) = {f ∈ O(Cn) :

∫
Cn

|f |2e−φ
〈N〉
t dV < +∞}

is finite dimensional if and only if t = 0.

(b) What is H(φ
〈N〉
0 )?
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