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This dissertation deals with some results concerning splitting of arithmetically Cohen-Macaulay bundles and
Frobenius sandwiches. Here we use the terminology "splitting" in double meanings. For arithmetically Cohen-
Macaulay bundles, it means the splitting of a vector bundle into a direct sum of line bundles. On the other
hand, for Frobenius sandwiches, it means the splitting of a Frobenius morphism. In spite of such subtle dif-
ference, both "splitting” are loosely related to each other in terms of the structure of maximal Cohen-
Macaulay modules.

In Chapter 1, we study splitting of arithmetically Cohen-Macaulay bundles on hypersurfaces. For vector
bundles on a projective space P", Horrocks has established the following criterion: A vector bundle on P”
splits if and only if its intermediate cohomology groups vanish. This result characterizes splitting of vector
bundles on P" via cohomological conditions. Horrocks' criterion does not extend to hypersurfaces in general,
and these cohomological conditions are used to define arithmetically Cohen-Macaulay bundles on
hypersurfaces. We give a sufficient condition for splitting of arithmetically Cohen-Macaulay bundles of rank

r on general hypersurfaces of degree d in P” as an inequality with respect to », d n. In particular, we see
that if the dimension # of a general hypersurface X of degree d is sufficiently larger than the degree d and
r, then all arithmetically Cohen-Macaulay bundles of rank » on X split.

In Chapter 2, we study splitting of Frobenius sandwiches. Let X be a smooth variety over a field of posi-
tive characteristic. A Frobenius sandwich, or F-sandwich for short, of X is a normal variety through which
the relative Frobenius morphism of X factors. It is natural to ask what kinds of singularities and varieties ap-
pear as Frobenius sandwiches of X. However, it seems hopeless to classify the Frobenius sandwiches explicitly
without any restriction to those under consideration because of pathological phenomena in positive character-
istic. In this dissertation, we consider Frobenius sandwiches that behave better in the sense of Frobenius split-
ting, that is, strongly F-regular singularities and globally F-regular varieties. Assuming these local or global
F-regularity, we expect to exclude pathological cases, so that we may hope for systematic study of them.

First, we consider a characterization of strongly F-regular Frobenius sandwich singularities. In Section 2.3,
we see that a strongly F-regular F-sandwich singularity of exponent one is always a toric singularity, which
is essentially proved by Aramova. We give a proof of this result in comprehensive way. Second, we consider
the global case. In Section 2.4, we give classifications of globally F-regular F-sandwiches of the projective
plane P’ and Hirzebruch surfaces X. of exponent one. In particular, we see that globally F-regular F-
sandwiches of P* and X, of exponent one are toric surfaces.

In Chapter 3, we consider F-blowups of certain surface singularities. Yasuda introduced the notion of the

e-th F-blowup as a universal flattening of the e-th iterated relative Frobenius morphism. Although the study
of it has just started and there remain many mysteries in its behavior, the F-blowup seems to be a very in-
teresting object as a birational modification in positive characteristic. We ask if an F-blowup of a surface sin-
gularity coincides with the minimal resolution of it. In Section 3.2, we see that the answer is affirmative for
(two-dimensional) F-regular double points. On the other hand, in Section 3.3, we give a counterexample to the

question constructed as a non-F-regular F-sandwich surface singularity.
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