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(J3IL) The optimization problems with discrete structures are referred to as combinatorial optimization problems. Among
these, the problems of constructing networks that satisfy various conditions are known as the network design problems. Since
the network design problem encompasses many fundamental computational problems, its computability is a significant
research focus in theoretical computer science. Moreover, developing efficient algorithms to solve the network design problems
has various applications, such as aiding in the analysis of network data. This study aims to clarify the computational
complexity of fundamental network design problems that are yet to be understood and to develop efficient algorithms for
solving them.

As a research outcome, we introduced a new problem, which is a variant of correlation clustering, and investigate
algorithms to solve this problem efficiently. Correlation clustering is a type of network design problem in the broad sense,
aiming to transform a given graph into a graph called a cluster graph. In this study, we consider a scenario where labels
indicating the relationship between the data represented by the endpoints of each edge of the graph are attached and one is
required to transform the graph into a cluster graph with determining the labels for each cluster. We devise several algorithms

to solve this problem and attempt to apply them to cluster actual data, verifying their effectiveness.




