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Abstract

The thesis presents analytical investigation of certain geometrical extremal problems.
The main aim is a mathematically rigorous solution of a problem generalizing some settings
for a variety of applied extremal problems. Specifically, we deal with the lifeguard problem
which gained great popularity in science, where the shortest lifeguard path on the beach-sea
border is described in much the same way as the trajectory of light passing between water

and air.

Before formulating the problem, we review the scientific literature and auxiliary results,

including Snell's law, Fermat's principle, and Richard Feynman's method.

The strategy of research is to rigorously formulate a generalized problem and solve it by
reducing to an algebraic equation. We will also discuss the consequences of an analytic
solution to the classical lifeguard problem given by other scientists, thereby determining
whether there is a connection between the arising algebraic equations and comparing their
solutions. We also illustrate the main result by several concrete examples and present some

general conclusions concerned with the extremal problems considered.

Key words: Geometric extremal problem, Lifeguard problem, Generalized lifeguard problem,

Snell’s law, Fermat's principle, Feynman's method.
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