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Having unclosed paradox that of natural numbers are
as much how many their quadrates, G. Galilei bequeathed
to be cautious in the handling with infinite amounts: "
...there isn't the place for a property of an equality, and
also greater and smaller value there, where the matter
goes about infinity, and are applied only to finite
amounts' [1, p. 140-146]. An explanation of this paradox
can be obtained with some conditions, which have al-
lowed to divide al injective mappings j : N® N on four
classes: 1) finitely surjective, 2) potentially surjective, 3)
potentially antisurjective and 4) are as trivial antisurjec-
tive mappings. The following statements are proved, in
particular:

Theorem 1. The injections of 3-rd and 4-th classes
are not bijections.

Theorem 2. If amapping j : N® N is bijection, then
the following limit equality is fulfilled:

lim(j (n):n)=1.

Theorem 3. There isn't a bijection between of natu-
ral numbers set N and its proper subset Al N.

Theorem 3 can be proved also by means of the
mathematical induction method or with the helping of the
following statement.

Theorem 4. Let A and B be proper subsets of set N
of natural numbers and there is an injection | : A® B,
then this mapping | can be prolonged up to bijection
y :N® N.

The concept of numerical sequence convergence is
generalized as follows:

Definition 1. A numerical sequence (a) will be
termed as a properly convergent sequence, if

lim(a, - a,.,)=0. (1)

This concept gives the substantiation to existence of
infinite hyper-real numbers. In particular, the sequence of
the partial sums of a harmonic series satisfies to a condi-
tion of Definition 1. It is easy to proof following state-
ment by means (1):

Theorem 5. A set of Cauchy’s sequences includes a
subset of unlimited those.

Corollary of Theorem 5. The real numbers set R
isn't a complete space if it doesn’'t include a subset of
infinite hyper-real numbers.

A completeness axiom will be entered: every prop-
erly convergent sequence converges

Theorem 6.

Theorem 4.

The defined more exactly concept of numerical se-
ries has allowed to prove and to show on examples both a
necessary criterion of the numerical series convergence

on the extended numerical direct R is also suffici ent, and
the convergence of an alternating numerica series in R
does not depend on a permutation of this series addends

[2]. For example, let (4)=8 (- D)™ n"* =4=In2. The
series (B) was obtained [3, p. 316-319] from the series (4)
by following "procedure”: after everyone p of sequential
positive addends of the series (4) was put g of the sequen-

tial negative addends of this series. The sequence ( S,) of
partiadl sums of series (B) converges to number

§:In(21/ p:q). It is shown in the report the sequence
(Fn) of series (B) residuals converges to number

I =In(/q: P ). Therefore, A=S+ T .
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@DopMyIHPOBKA MEXaHUKH M IEKTPOAUHAMHUKH B
NMPOCTPAHCTBE OKTAB KaK Pa3BUTHeE MPOrPaMMbI
reomerpuszaunu Gusnku
Bepemarun 1. A.

Tlepmckuil cocyoapcmeentulil mexuuieckutl
yHugepcumem, b®, bepesnuku

Marematuueckoit ocHoBoir CTO sBisieTcst mocTyiat
npoctpanctBa MuukoBckoro (A.Jl. Anekcanapos. Xpo-
Horeometpust: 1968). Matpuiist [Taynu u3omophHbI KBa-
tepHroHaM ([Iupak. Teopust amextpona). Anredpa oxTaB
He wucnone3yercst B ¢usuke (FO.B. Pymep. Teopus sie-
MeHTapHbIX uactui: 1967). Anrebpa OKTaB COACPKHUT
OunapHo nueBy anreopy (A.M. Manbues. AnreOpanve-
ckue cuctembl: 1968). IlpoctpaHcTBO Haj anreOpoit ok-
taB O nonyckaer auddepeHnnanbHy0 (GopMyIUpOBKY
(GU3MKK TIpU BBOJIE B KAYECTBE OCHOBHBIX (DH3HUUECKUX
BEJIMYMH BPEMEHH, TPEX MPOCTPAHCTBEHHBIX KOOPAMHAT,
SHEPrHH, TPEeX HUMITYJIbCHBIX KoOopAuHaT. CBs3b MEXAY
CMEXHBIMU KBaT€pPHUOHAMHU B OKTaBE (PU3MYECKUX BEIIH-
4yrH (B MPEIMETHOM TEPME) U OKTaBE COOTBETCTBYIOIIMX
muddepeHInanbHEIX OIepaTopoB (B ONEpaTOPHOM Tep-
Me) OCYIIECTBISETCS, IO Pa3MEPHOCTH, C TIOMOLIBIO KOH-
cTanThl OKTeTHOH uszuku M, [M] = kr/c. OnepatopHbIii
TE€pPM OKTETHOH (pn3nKm aHajorMyeH oOpa3yromuM ai-
reopsl ['eif3enOepra. PesynbpraT nmepemMHOXeHHs omepa-
TOPHOTO M IPEAMETHOIO TEPMOB TaKXX€ MPHHAIIECKHUT
npoctpancTBy O u oToOpakaeTcs B 8-MepHOE €BKIUIOBO
MPOCTPaHCTBO. B urore mosiywaem cucremy auddepes-
LUaJIbHBIX YPABHEHU:
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