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@®The back ground and the aim of the research : One of the main research for algebraic geometry is the
classification theory. In the case for the one-dimensional varieties i.e. the algebraic curves, the detail results
have been obtained by considering the genus, the gonality and the Clifford index. In the case for the
two-dimensional varieties, i.e. the algebraic surfaces, the classification has been improved by considering
the Kodaira dimension, and a lot of results have been obtained when the Kodaira dimension is minus
infinity, zero or one. On the other hand, in the case where the Kodaira dimension is two, a lot of unknown
problems still exist. We are improving the analysis for the structure of certain algebraic surfaces of general
type, and trying to classify them.

@The contents of the research : We are analyzing the structure of algebraic surfaces with a fibration whose
general fiber is a non-hyperelliptic curve. In particular, we are interested in the influence of degenerate
fibers in the fibration to the invariants (the geometric genus, the arithmetic genus, the self-intersection
number of the canonical divisors) of the surfaces. The measure for the influence is Horikawa index. In the
cases of fibrations whose general fiber is a hyperelliptic curve , non-hyperelliptic curve of genus 3 and
Eisenbud-Harris general curve of genus 4 (the general case of non-hyperelliptic curves), the problem for the
Horikawa index has already been solved by several researchers. We are trying to solve the problem in other
remained cases. Moreover, we are investigating the structure of the surfaces with the fibratrion as above
whose sum of the Horikawa indices is O or near 0, and developing the deformation theory for the surfaces.
@The feature and the superiority of the research : There are infinitely many algebraic surfaces of general
type. Even if the invariants of the surfaces are fixed, the isomorphism classes of the surfaces varies widely,
and they have the different structure one another. It is anticipated that the more general surfaces among
those of general type are the surfaces whose canonical maps are birational onto the images, i.e. the
canonical surfaces. Most surfaces we are investigating are the canonical surfaces. We think that we can say
we know a lot about algebraic surfaces of general type if we obtain a lot of results for canonical surfaces.
@The future development : We've got several results for the surfaces with non-hyperelliptic fibration of
genus 4 by our research so far. After this, we are going to develop our research with changing the subject to
the surfaces with non-hyperelliptic fibrations of genus 5. In particular, if the gonality of a general fiber is 3,
the lower bound of the slope is not obtained. First, we aim to solve this problem, and develop our research to
the problems of the Horikawa index and the slope equality. If the gonality of a general fiber is 4, we will
consider the structure , deformation and geography of surfaces by applying the results obtained by others.
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