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ABSTRACT. For d > 1, the class of d-representation infinite algebras, introduced by [3],
is a natural generalization of non-Dynkin path algebras to the case where global dimen-
sion is d. They not only behave beautifully but also arise in many areas of mathematics
including geometry. For example, if a d-dimensional smooth proper (stacky) variety has a
d-tilting sheaf (that is, a tilting sheaf whose endomorphism algebra has global dimension
d or less), then this endomorphism algebra automatically becomes d-representation infi-
nite. In this report, we introduce two results on the connection between d-representation
infinite algebras and geometry.

First, we classify all tilting bundles consisting of line bundles on smooth toric Fano
stacks of Picard number one. Moreover, we show that they are all d-tilting and their
endomorphism algebras become d-representation infinite algebras of type ﬁ, which is
a generalization of path algebras of type A introduced by [3]. Conversely, we show
that all d-representation infinite algebras of type A can be obtained in this way. Thus
such toric stacks can be viewed as geometric models of d-representation infinite alge-
bras of type A. This geometric model gives a new combinatorial description to the
d-preprojective/preinjective components and d-APR tilting mutations of these algebras
even when d = 1.

Second, we show that over algebraically closed fields, a smooth projective surface has a
2-tilting bundle if and only if it is a weak del Pezzo surface. This gives many new examples
of 2-representation infinite algebras and a partial answer to the conjecture: a smooth
projective surface has a tilting bundle if and only if it is rational. As an application, we
see that singular del Pezzo cones have non-commutative crepant resolutions, which is a
generalization of [7].
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