
ABSTRACT

Analytical geometry widely uses the apparatus of linear algebra, it is, of course, its natural
application. The aim of this thesis is the theoretical interconnection, for many students
still abstract, bases of the linear algebra with their practical application in the analyti-
cal geometry, especially in affine transformations and their use in the solved examples
in the plane. This thesis is intended to put concepts known from the course of Linear
algebra (homomorphism, eigenvalues/eigenvectors, orthogonal matrices, transition matri-
ces...) into context with practical using in the analytical geometry, whether in the form
of proofs of important theorems using the linear algebra and arithmetic apparatus, or the
following solved examples. The aim of the examples is to provide some insight or guidance
on the solution of the same or analogous tasks. The theory and examples are in some cases
supplemented with illustrations for better clarity.

The work is divided into several parts for greater clarity. The introduction is repeated
important concepts of linear algebra such as group, field, vector space, Euclidean space,
linear mapping (homomorphism), change of coordinates matrix, eigenvalue/eigenvector of
the matrix. It also switches to affine point space, affine coordinate system, transformation
equation for coordinates of point when changing coordinate frame, affine mapping and
its analytical expression, composition of affinities etc. Concepts as invariant points and
invariant vectors are then discussed, and everything is related to the linear algebra terms,
ie eigenvalues and eigenvectors. Attention is also paid to the special one affine mappings
on Euclidean spaces - congruency and their properties, its group, similarites and their
properties, the decomposition of similarity etc.

The thesis can be used as a complementary material for mathematics students at the
PedF UK for the course Analytical Geometry II, but also for graduates of the course
Linear Algebra, whom it can provide insight into the context of charged informations
with practical application in analytical geometry.

The images contained in this work were created using the Geogebra program, the text
was typeseted with the LATEXsystem.
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