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Plurisubharmonic (psh) functions are one of the most important tool in
the study of several complex variables. They are potentials of closed, positive
(1, 1) currents on domains in complex manifolds.

By maximum principle, there are no psh functions on a compact Kähler
manifold other than constants. However, there are many closed, positive
(1, 1) forms on compact manifolds. For this reason, we consider ω-psh (or
quasiplurisubharmonic) functions on compact Kähler manifold with a Kähler
form ω. Psh functions and ω-psh functions can be naturally defined on possi-
bly singular analytic varieties of Cn and subvarieties of projective manifolds,
respectively.

In the first talk, we will discuss the extension of ω-psh functions from a
subvariety X ⊂ V to the projective manifold V . This extension can consid-
ered as the extension of positive metrics of an ample line bundle L on X to
a positive metric of L on V .

In the second talk, we will continue to discuss the extension problem in
the affine setting. There is a one-to-one correspondence between the set of
psh functions with logarithmic growth on X ⊂ Cn and the set of ω-psh func-
tions on X̄ ⊂ Pn when X is algebraic subvariety of Cn and the germ (X̄, a) is
irreducible for all a ∈ X̄ \X. It follows from the extension of ω-psh functions
that any psh function with logarithmic growth on X can be extended to a
psh function in Cn with the same growth. When (X̄, a) is not irreducible at
a point a ∈ X̄ \ X, such an extension may not be possible. We will give a
geometric criteria for the possibility of an extension with the same growth
and discuss some examples where the extension is or not possible.

In the third talk, we will discuss Ohsawa-Takegoshi (O-T) extension theo-
rem. Roughly speaking, it says that for a domain Ω ⊂ Cn and linear subspace
H ⊂ Ω, any holomorphic function f on H extends to a holomorphic function
F on Ω with an estimate on the weighted L2 norm of F . This extension
theorem turned out to be very useful to obtain some major results in sev-
eral complex variables recently. Surprisingly, it was also used to approach to
the Mahler Conjecture from convex analysis. We will try to mention those
applications as time allows.
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