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Research Contents the singular fibers of pencils of curves, the application of modern mathematics

★ We have studied the degeneration of curves, especially the singular fibers of pencils of curves. 
Let π：X→D be a proper surjective holomorphic map of a complex manifold X of dimension 2 to a small  

open disc ܦ ൌ ሼݐ	 ∈ ԧ	 |ݐ|| ൏ ߳ሽ . We assume that π is smooth over a punctured disc ܦ′ ൌ ܦ െ ሼ0ሽ. Moreover
we assume that for every ݐ	 ∈ the fiber Xt ൌ ′ܦ ሻݐଵሺିߨ  is a non-singular curve of genus ݃  and that X
contains no exceptional curves of the first kind. By ܮ௧  we denote the effective divisor in X defined by the 
equation ߨ ൌ 	ݐ ሺݐ	 ∈ 	ݐ ଴ the singular fiber of π. For everyܮ ሻ. We call the divisorܦ ∈  we call the divisor ′ܦ
  ଴ asܮ ௧ a generic  fiber. We write the singular fiberܮ
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where Γ௜  is an irreducible reduced component of  ܮ଴ and ݊௜  is its multiplicity. By ݌ሺΓ௜ሻ we denote the 
arithmetic genus of the component Γ௜. The combination of integers { r, ݊௜	 , ሺΓ௜ሻ, Γ௜݌ ∙ 	 Γ௝	 ሺ	 1	 ൑ ݅ ൏ ݆ ൑  { ሻݎ
is called a numerical type of the singular fiber ܮ଴.   
 In the study of elliptic surfaces Kodaira showed that there exist only ten types of singular fibers of pencils 
of curves of genus one. Iitaka and Ogg gave a numerical classification of singular fibers of curves of genus 2. 
Namikawa and Ueno classified their numerical types completely, constructed all their singular fibers and 
calculated the monodromies around them. 
 We gave a method to classify all the numerical types of singular fibers of pencils of curves of genus 
݃	 	 ሺ݃ ൒ 2ሻ. We got some numerical properties of singular fibers, such as the inequality ݏ ൑ 12ሺ݃ െ 1ሻ, where 
 is the largest number of multiplicities in the singular fiber. By using these method we classified the ݏ
numerical types of singular fibers of pencils of  genus 3 curves. 
 We will proceed to study the singular fibers and the surface with these singular fibers. 
 
 
★ We are also interested in the application of modern mathematics, such as differential forms or tensor to 
physics and engineering.  
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