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[Research background]

In this research, we consider the “Cancellation problem”. The Cancellation problem asks us whether the
condition X X A! =Y x A! implies that X =Y for affine algebraic varieties X and Y, where A" denotes
an n-dimensional affine space. In 1972, D. Coleman and E. Enochs introduced this problem. In 1989, W.
Danielewski gave the first counterexample of this problem in dimension two. In 2014, N. Gupta gave a
counterexample of this problem when Y = A3. In the case where Y = A", this problem is called “Zariski’s
Cancellation problem”. Gupta’s example is the first counterexample of Zariski type. Recently, N. Gupta
and A. Dubouloz gave counterexamples in the higher dimensional cases. However, for application, the

conditions for affine algebraic varieties to be satisfied the cancellation property are required. For example,
for the study higher dimensional (affine) algebraic varieties, it is effective that the method of decomposing
them into lower dimensional cases by using fibrations. Therefore, the affirmative answers to this problem
contribute to the study of a variety whose has a structure of an A!-fibration.

[Purpose of research]

The aim of this research is to determine the conditions for an affine algebraic variety satisfying the
cancellation properties. As mentioned above, by existence of counterexamples, the Cancellation problem
does not hold in general. For that reason, we should consider when this problem holds true. In this
research, we shall generalize the original Cancellation problem and consider the following. Let X and Y
be affine algebraic varieties satisfying

XXAT=YXA"= X =Y.

Such varieties are called to be n-cancelable. We want to give the conditions for affine algebraic varieties
to be n-cancelable and determine its isomorphism classes. For that purpose, we shall construct a new
invariant which can imply the n-cancellation properties for affine algebraic varieties. This research
contributes to the study of a variety whose has a structure of an A"-fibration, and cancellation problems
for projective spaces and algebraic tori.
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