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The main problem of algebraic geometry is to study structures and symmetries of
algebraic varieties and their moduli spaces. A K3 surface is a 2-dimensional analogue of an elliptic
curve, which was found in the 19th century. Now K3 surfaces are interesting to Mathematics and
theoretical Physics. In this research project we have obtained several results of the structure of moduli
spaces of K3 surfaces and automorphisms of K3 surfaces. On the other hand, there is a mysterious
connection, called Mathieu moonshine, between symmetries of K3 surfaces and the Mathieu group, a sporadic
finite simple group. We have some results concerning this phenomenon.
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