
 

 

 
 
 
 
 
 
 
 
 
Professional Expertise 
His research Expertise is convex analysis, nonlinear analysis, game theory, vector optimization 
and set-valued analysis. Especially, he developed a framework of vector-valued minimax 
problems and proved saddle-point existence theorems and several types of minimax inequality 
results. Moreover, he has introduced a framework of multicriteria game whose payoff takes its 
values in an ordered vector space, and drawn each image set of payoff functions in the game by 
using computational programs. Recently, he and his group have developed nonlinear scalarization 
methods for set-valued maps, and proved inherited properties on convexity and semi-continuity. 
Also, his group is concerned with Operations Research (OR) including vector optimization and 
global optimization. 
 
Research Fields of Interest 
Minimax theory for vector-valued functions and set-valued maps 
・Study on generalization of classical minimax theory like minimax 
  theorems and saddle-point theorems for vector-valued and/or  
  set-valued cases. 
Multicriteria game theory 
・Study on generalization of classical game theory for vector-valued 
  and/or set-valued cases and image-analysis of vector-valued 

payoffs.  
Generalized Inequalities for set-valued maps 
・ Study on generalization of classical inequalities (like 

Fan-Takahashi inequality, Ricceri’s inequality) into set-valued 
map in an abstract ordered vector space. 

Generalizations of convexity and semicontinuity for functions 
・Study on general convexity and semicontinuity for vector-valued  
 and set-valued functions in an abstract ordered vector space. 
Set-valued optimization 
・Study on optimization problems with set-valued objective function, 
  and inherited properties on convexity and semicontinuity through 
  sublinear scalarization functions. 
Multiobjective equilibrium problems 
・Study on general equilibrium problems with vector-valued and/or 
  set-value functions, including optimization problems, fix-point 
  problems, variational inequalities, and complementarity problems. 
Global optimization algorithms 
・Study on computational algorithms to solve global optimal solutions for mathematical 
  programming problems.  

 
 
  写真 4ｘ4 

Saddle point of a convex-concave 
function 

Tamaki TANAKA, Dr. Sci. 
    Professor  
    Program: Fundamental Sciences 

Area: Mathematical Science 
    http://www.gs.niigata-u.ac.jp/~prtana/ 

 
 
  写真 4ｘ4 

Image of a vector-valued payoff 
function 



Education  
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Professional Societies and Activities 
1. Member, the Mathematical Society of Japan 
2. Member, the Operations Research Society of Japan 
3. Board and working committee member, the Pacific Optimization Research Activity Group 

(POP) 
4. Steering committee member, the International Research Working Group in Nonlinear 

Analysis and Convex Analysis (NACA) 
5. Editor of Journal of Nonlinear and Convex Analysis (refereed international journal, 

Yokohama) 
6. Associate Editor of Nihonkai Mathematical Journal (refereed international journal, Niigata 

University) 
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