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In this thesis, we discuss M-convex function minimization and related problems. This thesis is titled
" Algorithms and Analysis of M-Convex Function Minimization and Related Problems" and consists
of five chapters.

In Chapter 1, we explain the background and the purpose of this thesis. In this thesis, we aim to
contribute to advance the research on M-convex function minimization and related problems
theoretically and practically.

In Chapter 2, we introduce necessary concepts and notations, and show elementary key properties.
In particular, we explain the definition of M-convex function minimization and related problems.

In Chapter 3, we analyze the basic steepest descent algorithm for M-convex function minimization.
It is known that a minimizer of an M-convex function can be found by a steepest descent algorithm in
a finite number of iterations. Recently, the exact number of iterations required by a basic steepest
descent algorithm was obtained. In this thesis, we give a simpler and shorter proof of this result. We
also consider the minimization of a jump M-convex function, which is a generalization of M-convex
function, and analyze the number of iterations required by the basic steepest descent algorithm.

In Chapter 4, we consider the separable convex resource allocation problem with an additional
constraint that the L;-distance between a given vector and a feasible solution is bounded by a given
positive constant. We prove that the simple separable convex resource allocation problem with the
Li-distance constraint can be reformulated as a submodular resource allocation problem, which is a
special case of M-convex function minimization. This means that the problem is a well-solved discrete
optimization problem, i.e., it admits an efficient algorithm for finding an optimal solution.
Furthermore, we present specialized implementations of the existing algorithms and analyze their
running time.

In Chapter 5, we conclude this thesis by providing a summary of our contributions.
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