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Abstract

In this book we treat the affine and
Euclidean geometries based on the theory
of particle spaces (an improved form of
vector spaces), We introduce real numbers
via axioms (without constructing them
from rationals) and, by supplying the
concept of mass to vector spaces we get
the particle spaces, We consider the lin-
early dependence in a very concise manner
without any reference to the theories of
matrices, determinants or simultaneous
linear equations. ln chapter 3 We consi-
der thoroughly the main contents of the
affine geometry, such as collinearity, pa-
rallelism, orders on a line (and on a
plane), segments and half-lines, the in-
ner (and outer) parts of an angle and of
& polygon, the simple ratio of two (par-
allel) vectors, parallelism between pla-
nes and lines, the two sides in a plaue,
outer products,affine and projective trans-
formations etc. In chapter 4 we streng-
then the distance axioms to obtain inner
product spaces, based on which we dis-
cuss the whole contents of Euclidean geo-
metry, such as perpendicularity, projec-
tion, congrucnc: between angles and
polygons, circles and sphercs, (circular)
arcs, langenis, similarity between poly-
gons. area and volume,similarity trans-
formations and isomeiric transformat-
ions, the trigonometric functions ctc,
The whole elementary geometry is
treated by the sole means of particle
spaces,
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