Preface

I HISTORICAL SURVEY AND
INTRODUCTION TO THE THEORY OF
MINIMAL SURFACES

§1. The Origins of Multidimensional Variational
Calculus.

§2. The Nineteenth Century, the Era of the Discovery
of Basic Minimal Surface Properties.

1. Plateau’s physical experiments and methods of forming
soap films.

2. Physical principles underlying the formation of soap films.
3, The extremal properties of soap films and minimality of
their area. The properties of the surface of separation between
two media.

4. The surface of separation between two media in
equilibrium is a surface of constant mean curvature.

5. Soap films of constant positive curvature and constant zero
curvature.

§3. Topological and Physical Properties of Minimal
Surfaces.

1. Stable and unstable surfaces. -

2. Plateau’s experiments with stable columns of liquids.

3. The physical realization of a helicoid.

4. The physical realization of a catenoid and its restructuring
as the boundary contour changes.

The change of the topological type of minimal surface in
accordance with its stability or instability.

§4. The Plateau Principles. Minimal Surfaces in
Animate Nature.

1. Two-dimensional minimal surfaces in three-dimensional
space and the first Plateau principle.
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