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Figure 5: Two map projections of the outline of Canada, with Ellesmere Island shaded.
The island's shape is accurately depicted in the conformal Mercator projection, but its area
relative to the rest of Canada is not: it comprises roughly 2% of Canada's total land area
but more than 13% of area on the Mercator map. The Lambert map depicts its relative
area accurately, but distorts its shape. These distortions are especially pronounced due to
the island's proximity to the North Pole.

Instead, we hypothesize that Escher has drawn this sphere from the per-
spective in which an observer would see it from some distance away, as though
projecting parallel rays of light directly onto a viewing screen to which they
are perpendicular. (See Figure 8(a)-(b).) We call this anorthographic pro-
jection of the sphere onto a at plane, and it has the obvious limitation that
a viewer may only see one hemisphere at a time.

Situating the sphere with its center at the origin of the usual three-
dimensionalxyz-spaceR3, the orthographic projection may be seen as \at-
tening" the sphere's northern hemisphere onto thexy-plane by simply for-
getting the height (z-) coordinate of each point:

R(x; y; z) = ( x; y): (4)

The orthographic projection may then be inverted by restoring the miss-
ing z-coordinate to each point on thexy-plane, elevating it to the point
directly above it on the upper hemisphere. If, for simplicity, we imagine the
sphere's radius to be 1, then its equation inxyz-coordinates isx2+ y2+ z2 = 1
and, solving this equation forz and choosing its positive root, we have the


