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Abstract - Navigation on the Riemann Sphere
Seafarers of 16th century were skillful in keeping course of constant direction -- with 
the help of a magnetic compass and astronomic instruments -- but they had no control 
over distance travelled since they had no control over strength of wind. In effect, they 
lived in a strange geometry where only angles mattered, but which was lacking the 
concept of distance. Nowadays this geometry is known under the name of conformal 
geometry. The best way to understand it is to view the globe as the Riemann sphere 
invented by Bernhard Riemann (1826 - 1866) as a geometric model for representation 
of complex numbers.

The famous geographer and cartographer Gerard Mercator (1512 - 1594) has not left 
to us any clues as to how he made his world map of 1569; but it was the first map in 
the history where lines of constant direction on the globe (loxodromes) were 
represented as straight lines (rhumb lines, in seafaring terminology) on the map. The 
first systematic theory of Mercator's projections appeared some years later, in Edward 
Wright's book of 1599. However, Wright's work created more mathematical mysteries 
than mathematicians of that time could resolve.

In my lecture, I will discuss some elementary and exceptionally beautiful mathematics 
related to the Mercator projection and Riemann sphere. In particular, I will explain 
why the Mercator projection is exactly the logarithm function Log(z) in the complex 
domain.

My lecture is based on ideas of our colleague Dr Hovhannes Khudaverdian.
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