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Figure 1.1.1. The surface of least area bounded by two given Jordan curves.
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~ Figure 1.2.1. Surface realized as a mapping, f, of the disc.
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68 Geometric Measure Theory

The plane

The catenoid
Vx2+ y2=coshz
Euler,1740

el

'fhe helicoid Scherk's surface, 1835
ytanz =x ez cosy=CosX
Meusnier,1776

Figure 6.1.1. Some famous minimal surfaces.




Examples of Area-Minimizing Surfaces 69

x=Re(w-3w%
y = Re(iw+Lw?)
z=Re(w? weC

Figure 6.1.2. Enneper’s surface, 1864.

Figure 6.1.3a. The first modern complete, embedded minimal surface of Costa and

Hoffman and Meeks (also see Hoffman). Courtesy of David Hoffman, Jim Hoffman, and
Michael Callahan.




Figure 6.1.3b. One of the latest new complete, embedded minimal surfaces: the genus
one helicoid, discovered by David Hoffman, Hermann Karcher, and Fusheng Wei (1993).
Proved embedded by Weber, Hoffman, and Wolf. Computer-generated image by James
T. Hoffman at the GANG Laboratory, Un1ver51ty of Massachusetts, Amherst. Copyright

‘GANG, 1993.

Figure 6.1.4. Area-minimizing surfaces with the same boundary as Enneper’s surface.




Figure 6.1.5. A minimal graph over.a nonconvex region C need not be area minimizing.
The second surface has less area.
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