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Resume

The work overviews development of geometry starting with the ancient
time up to the present days, formulates general principles and trends of applied
and constructive geometry.

Initially, geometry is a science about shapes and figures, their position, size
and transformation. This definition completely adjusts the definition of the
geometry as a science on space forms and their interrelation. The figure in
geometry is considered as a space form; position and size are determined by the
spatial relationship; and transformation in geometry is certain relation between
the figure and shape. Modern geometry includes different mathematical theories,
connected with it not only by their similarity (common spatial forms and
relationships), but by the fact that they have been forming on the basis of
geometry in its initial value and originated from analysis and generalization of
geometry.

Modern descriptive geometry is a science, which methods are applied to the
different subjects of science and engineering. Problems in descriptive geometry are
solved graphically, which quantity and character are determined not only by the
problem’s complexity, but mainly by positional relationship of geometrical figures
and projection plane, that can be changed by means of widely known classical
methods of drawing’s transformation and additional projection. Every such
method has set of problems, which, if solved by its application, give the best
results in the view of simplicity and adequacy of solution. Actually, these are
problems which involve ruled surface and surface of rotation.

At the same time, there exists great group of problems which involve
nonruled surface of the common type. In case such problem is solved by classical
method of drawing’s transformation, it needs a lot of graphical constructions and
is often inaccurate. For example, construction of the line of intersection of two
curved surfaces involves gauge curves. It is clear that for the simplification of
solution it is better to avoid their construction and use a simpler way.
Unfortunately, classical methods can’t provide such transition.

Positive results can be provided by spatial transformation, in particular,
collinear, topologic, quadratic.

Application of spatial transformations for the simplification of the
problems’ solution sets up a new method of descriptive geometry, which can be
called method of spatial transformations. This method proceeds on the assumption
that the considering figure is inseparably linked  with the space where it is
located, and as a result, having deformed the space we deform these figures as
well, i.e. we reflect them on new figures. For example, transformations give
opportunity to reflect curved surfaces of the second order on the simpler and more
convenient for the problems’ solution surfaces of rotation, in particular, sphere.

The work considers application of topologic transformations to the solution
of the positional problems.
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The main point of the application of topologic transformation to
simplification of the problems’ solution is that these transformations cause
irregular deformation of the space, that enables reflecting of any open curve on the
straight line, while closed graph - on the circle. Solution of the problem is being
carried out in the transformed space with participation of projection of deformed
figures. Then, the obtained result, by mean of inversion, is back to the initial
projections. Proceeding from this, in order to enable practical application of
topologic transformations, it is mnecessary to determine graphically set
correspondence between each corresponding pair of points of initial and
transformed spaces.

Such correspondence can be easily determined by two orthogonally
conjugated net of rays and two mutually corresponding refraction surfaces.

Thus, by means of topologic transformation with the cylinder surface of
refraction, which carries out irregular deformation of the space (compression,
stretching), in the direction parallel with axis x, rotation surface with arbitrary
contour and axis, parallel to the same axis x, can be reflected to the sphere. This
transformation helps to solve the following problems:

- itis given a surface with arbitrary frontal outline, which has similar and
similarly situated elliptical section and projecting on prism II2. Line of
their intersection is constructed.

- The surface with arbitrary frontal outline is given, it has similar and
similarly situated elliptical sections and horizontally projecting plane.
Line of their intersection is constructed.

- Elliptical paraboloid and frontally projecting cylinder. Line of their
intersection is constructed.

The short overview of issues of the space modeling in this chapter is aimed
at the proving of geometric interpretation and main point of quadratic
transformation, as well as the ways of their adaptation in applied geometry.

Modeling of algebraic surfaces located in space Rs and following it
transformations in the plane of projecting model are researched on the basis of
bicentral projection of space on the model’s plane. It should be said, that obtained
results will be true for more general schemes got on the basis of both principles of
construction of binary models Rs. The most general case was considered —
modeling of the surfaces of n-order F», from which, as a particular case, follows
modeling of quadric. Application of quadratic transformation for simplification of
positional problems is based on the qualities of these transformations, in particular,
quadratic transformations reflect map the line to conic and vise versa, conic to the
line; spatial quadratic transformations reflect/map quadric to the convenient for
the problem’s solution quadric or on the plane or, rather, quadric split into two
planes.

By means of quadratic transformation the further positional problems were
solved:

- Paraboloid of rotation o« and cone of general type f with vertex T on

the axis of paraboloid, and the elements of frontal contour outline of
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which make straight angle are given. Construct the line of their
intersection.

Surface of cylinder of rotation a with axis, coinciding with axis x
and cone of general type B with vertex T on the axis of cylinder and the
elements of frontal contour outline of which make straight angle are
given. Construct the line of their intersection.

Surface of hyperbolic paraboloid and coaxial surface of rotation, for
example, ellipsoid of rotation are given. Construct the line of their
intersection.
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