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®Research Topics

1. Developing an approximation method for solving large-scale

assignment problems with priority order

In an assignment problem, a decision variable x;; implies that a
resource j is assigned to a period i. Among such periods, some
periods may be desirable and others be undesirable. Hence,
considering which period is better, assignments of resources
should be determined. That is, resources are assigned according
to predetermined priority order, which takes desirable and
undesirable periods into consideration. Such an assignment
problem is called "an assignment problem with priority order."
This problem is an optimization problem which obtains a
feasible solution with considering priority order.

2. Study on data structure for constraint satisfaction

This study presents an approximation method for solving a
large-scale assignment problem, which is one of constraint
satisfaction ( CS ) problems in the field of artificial intelligence.
In the proposed method, for obtaining a desirable solution
among many integer feasible solutions, priority orders of
resources are predetermined, and CS problems are repeatedly
solved to decrease the sum of infeasibilities of constraints.
Furthermore, in searching state space by using many search trees,
the method exploits double garbage collections to avoid
fragmentation of memory space not used. Although assignment
problems become large-scale in applying to real cases, the
method can solve an assignment problem with about one

hundred thousands integer variables.

3. Study on display expression of sparse data structure for a

large-scale spread sheet

This study proposes display expression of a computer, by which
it is easy to see a large-scale spread sheet with sparse data
structure. If a spread sheet is a sparse matrix and too large, it is
impossible to show the whole sheet on one screen. In such a
case, a screen is changed to another to see necessary part of the
sheet. The data structure of the proposed visual expression
exploits duplicate packed sequential allocations, each of which
sorts nonzero numerical data row by row or column by column.
The display expression only shows cells with nonzero data after
automatically dropping other cells.

4. Study on selection system for 21st century COE program

"Twenty-first century COE ( center of excellence ) committee"

presents judging requirements for selecting excellent

universities among all national, public and private ones. Such a
selection system has been researched as voting system. This
study proposes a voting algorithm for electing universities of
21st century COE program. The proposed algorithm distributes
the total budget after electing universities. In this developed

algorithm, competitive voting and distributing are repeated.

®Expected Results and Application
+ Scheduling

+ ( Software ) system development
+ Developing selection system
+ Constrained load flow in power system
®Potential Partners
+ Business enterprises

« Electric power companies



