Discover the Mind-Bending Non
Euclidean Geometry Illustrated by
Polyakov

When we think about geometry, the first thing that comes to mind is usually the
traditional Euclidean geometry taught in schools, with its straight lines, perfect
circles, and symmetrical shapes. However, there is a whole different branch of
geometry that challenges our understanding of space and reality — Non Euclidean
Geometry. In this article, we will explore the fascinating world of Non Euclidean
Geometry and delve into the mesmerizing illustrations created by the genius

mathematician, Polyakov.

What is Non Euclidean Geometry?

Non Euclidean Geometry is a type of geometry in which the fifth postulate of
Euclidean geometry, also known as the parallel postulate, is not true. While
Euclidean geometry assumes that parallel lines never intersect, Non Euclidean

Geometry allows for various deviations from this rule.
There are two main types of Non Euclidean geometries:
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1. Hyperbolic Geometry

In Hyperbolic Geometry, the parallel postulate is negated, meaning that there are
multiple parallel lines that can intersect at more than one point. This creates a

curvature that resembles a saddle shape and expands infinitely.

2. Elliptic Geometry

Elliptic Geometry is characterized by the opposite of Hyperbolic Geometry. In this
type of geometry, parallel lines do not exist, and any two lines will eventually
intersect. The curvature in elliptic geometry is positive, similar to the surface of a

sphere.

Polyakov's lllustrations of Non Euclidean Geometry

Alexander Polyakov, a renowned mathematician and physicist, took the mind-
bending concepts of Non Euclidean Geometry and brought them to life through
his incredible illustrations. Using a combination of mathematical equations and
artistic skills, Polyakov managed to visualize the intricate shapes and forms that

arise in these unconventional geometries.

His illustrations provide a unique perspective that challenges our intuition and
invites us to explore new dimensions beyond the traditional Euclidean space.
Polyakov's work not only showcases the complexity of Non Euclidean Geometry
but also highlights the beauty and elegance that can be found in mathematical

concepts.

Applications of Non Euclidean Geometry
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Non Euclidean Geometry, despite being considered abstract and theoretical, has

found various practical applications in different fields:

1. General Relativity

Albert Einstein's theory of general relativity, which revolutionized our
understanding of gravity, heavily relies on Non Euclidean Geometry. The
curvature of spacetime described by general relativity can be visualized using the

principles of Non Euclidean Geometry.

2. Architecture and Design

Non Euclidean Geometry can be used to create unique architectural designs that
break away from traditional linear structures. Architects and designers can draw
inspiration from the fluid shapes and forms found in Non Euclidean Geometry to

create stunning and innovative buildings and structures.

3. Computer Graphics

Non Euclidean Geometry plays a crucial role in computer graphics, particularly
when rendering three-dimensional objects. It enables the creation of realistic and
visually appealing 3D environments by accurately representing the curved

surfaces and interactions of light in complex scenes.

Non Euclidean Geometry, despite challenging our conventional understanding of
space and shapes, has proven to be a powerful tool in various scientific and
creative fields. It opens up new perspectives and opportunities for exploration,
pushing the boundaries of our imagination. Alexander Polyakov's illustrations
beautifully capture the essence of Non Euclidean Geometry, bringing this abstract

concept to life and inspiring us to delve deeper into the mysteries of the universe.
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Non-Euclidean Geometry is now recognized as an important branch of

Mathematics.

Those who teach Geometry should have some knowledge of this subject, and all
who are interested in Mathematics will find much to stimulate them and much for

them to enjoy in the novel results and views that it presents.

This book is an attempt to give a simple and direct account of the Non-Euclidean

Geometry, and one which presupposes but little knowledge of Mathematics.

The first three chapters assume a knowledge of only Plane and Solid Geometry
and Trigonometry, and the entire book can be read by one who has taken the

mathematical courses commonly given in our colleges.

No special claim to originality can be made for what is published here. The
propositions have long been established, and in various ways. Some of the proofs
may be new, but others, as already given by writers on this subject, could not be
improved. These have come to me chiefly through the translations of Professor

George Bruce Halsted of the University of Texas.
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| am particularly indebted to my friend, Arnold B. Chace, Sc.D., of Valley Falls, R.

l., with whom | have studied and discussed the subject.

HENRY P. MANNING.
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The axioms of Geometry were formerly regarded as laws of thought which an
intelligent mind could neither deny nor investigate. Not only were the axioms to
which we have been accustomed found to agree with our experience, but it was
believed that we could not reason on the supposition that any of them are not

true, it has been shown, however, that it is possible to take a set of axioms, wholly



or in part contradicting those of Euclid, and build up a Geometry as consistent as
his.

We shall give the two most important Non-Euclidean Geometries. 1 In these the
axioms and definitions are taken as in Euclid, with the exception of those relating
to parallel lines. Omitting the axiom on parallels,2 we are led to three hypotheses;
one of these establishes the Geometry of Euclid, while each of the other two
gives us a series of propositions both interesting and useful. Indeed, as long as
we can examine but a limited portion of the universe, it is not possible to prove
that the system of Euclid is true, rather than one of the two Non-Euclidean

Geometries which we are about to describe.

We shall adopt an arrangement which enables us to prove first the propositions
common to the three Geometries, then to produce a series of propositions and
the trigonometrical formulae for each of the two Geometries which differ from that
of Euclid, and by analytical methods to derive some of their most striking

properties.

We do not propose to investigate directly the foundations of Geometry, nor even
to point out all of the assumptions which have been made, consciously or
unconsciously, in this study. Leaving undisturbed that which these Geometries
have in common, we are free to fix our attention upon their differences. By a
concrete exposition it may be possible to learn more of the nature of Geometry

than from abstract theory alone.
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