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Abstract

In this thesis, we are concerned with extremal problems for concentric circles. The main
attention is given to the case of four concentric circles. To begin with, we express oriented area
and perimeter as functions of angle parameters. Then using multivariable Calculus a system of
equations is constructed which expresses the condition of vanishing gradient components. The
solutions this system yields all critical points and then we determine the topological of each
critical point using the concept of Morse index. To this end we compute the matrix of second
derivatives (the Hesse matrix) and find its index using the Sylvester algorithm. In this way, we
identify the extremal configurations and compute the extremal values of the functions
considered. It is also noted that our method yields analogous for a system of concentric quadrics,
in particular, for four confocal ellipses.



