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Let X C R™ Y C R" be algebraic sets. Write [X, Y] for the set of homotopy classes of
continuous maps and [X, Y]y, the subset of [X, Y] represented by regular maps. One of the
main purposes of the talk is to estimate the size of 7,,(S")ag = [S™, S"]ag in 7, (S™) = [S™, S™].

Basing on [1], [3] and [4], we aim to show:

Theorem 3. Ifk=0,1,...,7 then elements of m,,1(S") can be represented by regular maps
forn > 1.

Next, we make use of [2] to show a homeomorphism TG, ,.(K) — Idem,,(K) for the
tangent bundle TG, ,(K) of G, (K) and Idem, ,.(K), the set of all idempotent n x n matrices
with rank r for K = R, C, H. Finally, we present:

Theorem 4. If K =R, C, H then there is:

(1) a regular deformation retraction Idem,, ,(K) — G, ,(K);

(2) an injection Pc[Ve, Idem,, ,(K)] — Rr[V, G, (K)] from the sets of homotopy classes of
complex-valued polynomial to such a set of real-valued regular‘maps, where Vi denotes the
Zariski closure in the affine space C" of a subset VC R".
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We follow the terminology of [1, 2]. Let G™ be the positive cone of a totally ordered group.
On the set B7(G)) = Gt x G we define the semigroup operation “” in the following way

(c-b ' a,d), if b<cg;
(a,b-ct-d), if b>c,
for a,b,c,d € G*.

Theorem 1. Let G and H be archimedean totally ordered groups. Then every o-homomorphism
p: G — H generates a monoid homomorphism ¢: B1(G) — B (H), and every monoid ho-
momorphism ¢: BT (G) — BT (H) generates an o-homomorphism @: G — H, which agree
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according to the formula
(z,9)¢ = ((2)2,()?),  z,yeG.

Theorem 2. Let G be an archimedean totally ordered group. Then the semigroup End®(G)
of o-endomorphisms of G is isomorphic to the semigroup End(#*(G)) of endomorphisms of
the monoid B+ (G).

We define the category TOAS by
(1) Ob(TOAG) = {G: G is an archimedean totally ordered group};
(2) Mor(TOA®) are o-homomorphisms of archimedean totally ordered groups,
and the category BETOAS in the following way
(1) Ob(BETOAB) are bicyclic extensions B1(G) of archimedean totally ordered groups
G € Ob(TOUG);
(2) Mor(BETOAB) are homomorphisms of monoids A1 (G) € Ob(BETOAS).

Theorem 3. The categories TOAG and BETOAB are isomorphic.
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The Boltzmann kinetic equation plays an important role in the kinetic theory of gases. In
paper |2], we consider this equation for a model of hard spheres that describes particles of any
gas which move translationally with a certain linear velocity, collide by the laws of classical
mechanies and can not rotate. For this model, the equation has the form [1]

D) = Q. f). 1)
i) =2+ (v, gf) , @)

d2
Q(f) f) = ? /3 d‘/l / dOé|(V - ‘/1705)| X |:f(t,1', ‘/ll)f(tvxy V/) - f(tvxa V)f(taxv ‘/1)]7 (3)
R b
and V.V, V' V] are the velocities of particles before and after collision, respectively, deter-
mined by the relations
V=V —a(V-V,a),
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