
Introduction to Geometry
“to measure the Earth”
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Ancient Egyptians and Babylonians knew how to calculate areas and construct
basic geometric shapes.

Pythagoras (569-475 BC) is regarded as the first pure mathematician to logi-
cally deduce geometric facts from basic principles.

Euclid of Alexandria (325-265 BC) wrote The Elements which form the basis
of the modern geometry that is still taught in schools today.

Archimedes of Syracuse (287-212 BC) developed a method to calculate π to
any desired accuracy, as well as determining the volumes and surface areas of
spheres and cylinders.

Rene Descartes (1596-1650) combined algebra and geometry to create analytic
geometry.

Non-Euclidean geometry can be traced to Carl Friedrich Gauss (1777-1855),
Janos Bolyai (1802-1860) and Nikolai Lobachevsky (1792-1856).

The most recent development in geometry is fractal geometry by Benoit
Mandelbrot.
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Euclidean Geometry

Using only a few definitions, common notions and postulates, one can derive
everything else.

The goal of the game is to derive as much as possible from as few assumptions
as possible.

Geometry as taught today uses different definitions and assumptions than
Euclid, but the net result is basically the same.

Geometric shapes are constructed and analyzed using only a compass and
straight edge.

Cartesian Geometry

Geometric shapes are constructed and analyzed using rulers and protractors.

A grid is superimposed over space and every point is assigned coordinates.

Distances and directions (slopes) can be calculated from these coordinates.

Forces students to practice algebra skills.
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Non-Euclidean Geometry

Non-Euclidean geometry does not satisfy one or more of the 5 postulates of
Euclidean geometry.

Much of non-Euclidean geometry maps plane geometry onto 3D curved sur-
faces.

The big bang theory requires that the universe be finite in size but have no
center (or edges).

General Relativity is not only non-Euclidean, it warps time as well.
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Fractal Geometry

Fractal shapes exhibit self-similarity, in that they appear the same at different
magnifications.

Practical examples include river branches, craters on the moon, snow flakes
and political districts.

Fractal shapes are often used in computer generated images (CGI) to create
natural appearing scenery.

Fractal antennas are used in cell phones to make them smaller.


