
 

 

Developments of Geometry by topological Field theory 
 

Kenji FUKAYA 
(Kyoto University, Graduate school of Science, Profesor) 

【Outline of survey】  
1. To establish the following general frame work : Construct moduli space using nonlinear 
PDE, Study it using homological algebra, obtain algebraic structure. 
2.  Use the general transversality frame work (Kuranishi structure) for this purpose.
3. To unify various studies of moduli spaces : one is based on functional analysis the 
other on algebraic method. 
4 .  To apply operad or  severa l  machinery of  a lgebraic  topology for  th is  purpose .
5. To prove homological Mirror symmetry 
6. Use algebraic structure on loop space homology to study pseudoholomorpic curve with 
boundary 
7. Apply them to symplectic topology etc 
【Expected results】  
 One can establish various basic methods to study moduli space by PDE. 
 We expect to have various applications to symplectic geometry. 
 One can find better understanding of Mirror symmetry. 
 One can get better understanding on mathematical basis of quantum field theory. 
 It  will provide a step towards mathematical formulation of string theory. 
 One may obtain applications to low dimensional topology. 
【References by the principal researcher】  
・  K.Fukaya, H. Ohta, K.Ono, Y-G. Oh, Lagrangian intersection Floer theory - anomaly and 

obsgtruction. （In preparation. (8/10 is completed. Those parts are distributed as a preprint.)）  

・  K.Fukaya, K.Ono, Arnold conjecture and Gromov-Witten invariant, Topology. 38, (1999) 933 -

1048.  

・  K. Fukaya, Application of Floer homology of Lagrangian submanifolds to Symplectic Topol

ogy. in "Morse Theoretic methods in Nonlinear Analysis and in Symplectic Topology", ed. 

P. Biran etc. Nato Science Series II Vol 217, 231--276, 2005. 

・  K. Fukaya, Mirror symmetry of abelian varieties and multi-theta functions. J. Algebraic Geo

m. 11 (2002), no. 3, 393--512.  

・ K. Fukaya, Multivalued Morse theory, asymptotic analysis and mirror symmetry. Proc. Symp

os. Pure Math., 73 205--278 , Amer. Math. Soc., Providence, RI, 2005.  
 

【Term of project】  FY2006－2010 
         

 
【Budget allocation】13,100,000 yen   

             
 

【Homepage address】    http://www.math.kyoto-u.ac.jp/%7Efukaya/fukaya.html 

 


