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I've worked on two research projects this year.
Test ideals play an important role in the theory
of F-singularities. There are two kinds of test
ideals, finitistic test ideals and big test ideals,
and it is conjectured that they coincide with
each other. Aberbach—MacCrimmon, N. Hara
and K. Smith proved this conjecture when the
variety was Q-Gorenstein. I generalize their re-
sult to the numerically Q-Gorenstein case.

Kollar proved an injectivity theorem for semi-
ample line bundles on a smooth projective vari-
ety over an algebraically closed field of charac-
teristic zero. Kollar’s injectivity theorem can
be viewed as a generalization of the Kodaira
vanishing theorem and it fails in positive char-
acteristic. On the other hand, Fujino proved
that it holds for projective toric varieties over
a field of any characteristic. In joint work with
Yoshinori Gongyo, we prove that Kollar’s injec-
tivity theorem holds for globally F-regular va-
rieties, which gives a generalization of Fujino’s

result.
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Linquan Ma (University of Utah) stayed during
December 12-16 and discussed an application of
perfectoid spaces to commutative algebra. He
also gave a talk entitled “Perfectoid test ideals”

at Algebraic Geometry seminar.



