New objects in mathematician

C. Rubtsov
rubcov@usa.net

The simples receptions of research and research of new
mathematical objects (operations, numbers, functions etc.). The
operations "easier than addition" and "of reflexive multiplication"
are describe. The brief information about A-numbers located for

(— 00) i1s given the common information about W-images and
w-1mages are represented, are generated courses of practical

application of new mathematical objects for more deep knowledge
of the material world, enclosing us. The present paper are
fragments from the monography of the author [1]
(http://www .crosswinds.net/russia/~rubcov or
http://oasis.fortunecity.com/andes/205/index.htm).

1. Introduction

The research of new mathematical objects i1s connected to attempt
of reconstruction of foundations mathematics. Thus for a basis not audit
of these foundations is taken, bat - rushing to expand known
representations about operations and objects. In particular, the definition
of hypothetical operation "is easier than addition" carries on to statement
of a topicality of the element (— 00) and extension of a field of real

numbers. The study of spectra of fields of numbers located for (— 00),

allows to unify their properties and to consider interior identity of various
sets of numbers in aggregate with appropriate operations. Classifying
simples operations with two operands, the new operations and functions
are obtained.

The searching of a commutative operation similar on a structure to
exponentation, creates premises for shaping the concept w-images. The

realization of this concept within the framework of a homeomorphism
w-procedures 1llustrates a possibility w-figurative transformation of



global ordered gangs of objects and ratios (including, separate methods
and whole sections of mathematics). All this strengthens an applied
content of mathematics and moves apart the boundaries of mathematical
modelling of processes which are flowing past in a material medium.

2. The operation "is easier than addition" and new numbers

Analyzing reduced structures of arithmetical operations
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which proves to be true by many facts, one of is a validity of the iterative
formulas for evaluations of values of an operand at a realization of
inverse operation. It is known [2], that
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where a —approximate value of the radical from number ¢ (c DR).

By analogy to the formula (1), taking into account a rank of
operation, we shall note [1, 3]:

x*=cO x=Jc=.Jalog,ec, (021.7,a21.6); (2)
xox=c [ x=%=(c—aoa)—2, (3)

where a —approximate values x,
addition".

The definition 1. By operation '"zero - operation" ("is easier
than addition') the expression satisfying to the following conditions
is named:

o " — the operation "is easier than



w+1, a>b;
+1, b>a;
aocb=[u+2=b+2, b=a;
. b=(-),
. a=(-)
Operation inverse " o " we shall designate "A".
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neutral (zero) elements of operations. In particular, for " o " a unit

clement 1s (— 00) [1].

Table 1. Operations with two operands (n L7 i D{l, 2, 3}) [1,3]

n\i 1 2 3
0 ao.b“: c cAI;“: a cAc.z“: b
1 a+b=c c—b=a c—a=b
2 alb=c c/b=a cla=b
3 A =c blc =a log,c=0
4 b=, bJZ’:a slog,c=b

The definition 2. The solutions of an equation xoa= (— 00)
(a OR) are named A-numbers.
Really, x = (— OO)Aa = Aa if to note without a unit element.

Let's compare the definition 2 to the definitions opposite (negative)

and inverses (fractional) numbers:
x+a=0 (a>0) 0 x=-a;

xa=1(a>1) 0O x:a_lzlzl:a,
a



where 0; 1— accordingly unit elements.
In the past the opposite numbers were designated [4] "Om,a" (that is

"0—-a"), and the inverses of number until now write with a unit element.

In work [1] the labels without a unit eclement, i.e. l::a, and

a
x = —oAq = Aa are accepted. (The set A-numbers is designated Rp ).

In a table 1 the operations with inclusion new ingredients are
represented direct (z' = 1) and inverses (z‘ =2, 3). For example, from

b

slog,c=b U0 "a=c, 1e. slog,c— "superlog" of number ¢ on a

foundation a, and y="a, y="Jx , y = slog,x —new functions.

The more detailed exposition A-numbers (their axiomatics,
property etc.) is reduced in [1]. Let's mark only some properties.
1. For anyone's a,b IR Aa+Ab=a+b, Da+b :A(a+b):a+Ab

(rule  of signs). Is  comparable: (— a) Eﬂ— b) =alb,
(—a)Db = —(a%) :a[ﬂ—b).

2. For anyone's a,b UZ (Aa Ab) LURA, (Aa) b=alb (b DNQ),
(Aa) b = A(a b) (b ONy), a [{Ab) = Ala ),
AaAb = A((Aa) %) , (4), where N>, N; — accordingly set of even

and odd numbers.
3. For (a, b) [IR the equalities [1] take place:

aPl = —(ab); log(— a) =Aloga, (5)

i.e. the set A-numbers is a real branch of values of logs of negative
numbers.

The note 1. In this connection it is interesting to return to long-term dispute of
the L.Euler and J. d'Alembert [4] concerning equality 2 D]n(— 1) =0. The

interpretation  of  this  equality from new  positions is  those:
(In(-1))2 =(A0)2=02=0, as In(~1)=A0ORA, and the commutability
of multiplication on R p agrees (4) is broken.

With introduction Rp the extension of a field of real numbers for
the actual element (— 00) is realized.

In [1] the existence infinite of a spectrum of sets of numbers of a
type "delta" 1s shown.



3. Reflexive multiplication (@) and other mathematical
operations in w-figurative form

The searching of commutative operation similar to exponentation,
was one of the stimulating factors promoting creation of the concept
w-1mages. Basic dominating postulates of this concept [1]:

M In similar on a structure abstract w-spaces the images of objects

are admissible one-to-one;

W Operations of reflection from « in w; (i #j) reduces in

transformation of object in the correspondence with some
function of connection;
M Exist infinite spectra w-1i1mages of mathematical objects.

Let all known mathematical objects, ratio and the connections
between them make space ayy. Let's generate space, identical to it, wy.
Applying an exponential function of connection f, =k~ (k # 1), we shall
note some w-images. The number a (@ OR) from w; will be reflection

in ay as a' = k. By designating operation of reflection \ei - wp\, we
shall receive:
a+b\e - wo\ kT =k E =0 ' ;

b
A log k
am\wﬁwo\k“:(k“) s kaekb = gep
a-b\eoy — o\ kP =k kb =ab:

(ka)l/logk kb

a/b\cor — cop\ kP = = k9nkD = a'Ab'

a’ \oop - a)o\a_’b :g@a@a@...@q;
(logkvb)EZ
log, b\ — g\ ilog,b etc.,
where a',b" —images in wy numbers a and b; "+ " — multiplication being

an image of addition "+"; "®" — reflexive multiplication (commutative
exponentation) — image of multiplication, and "A" — reflexive division —
image of division.




Let's reduce relations, which follow from a sense of operations "® "
and "A":

(a)®o(b)=a®p  (a>1,b>1) by  analogy  with
(—a)[(—b) =alb (a >0,b> O), a®k = a, a*k =aqa, a*l =k,

a®wl =1, a®0 =0 (aiO), a—’bl@a—*bzza—’(bl@z),
Op; 0 Lk

a brag=br= aﬁ%% (Cl_)kl) = o ®k) =0 = o~ (40),
“bat =a o~ dka) = 7R3~k ilog,a~?=6.
ilog b = Ailog,a. ilog, (k1® k») = ilog,, k; Cilog,, k-
: ilog, k1 : i :

| Afy)= 74—, ilog p~ % = k®ilog b,
HOg, (kl k2) lloga k> g,b 8u
ilog(t)ailog(q ) = k@ ilog, b, ilog,, b = ilog, bA ilog,a.
a®b® = a“®bh, a@(b B:) = (a@b) E(a@c), a@%QZ %ﬁ,

(a [2)Ab = (ahb) [{cAb), ah p® = Vanb etc..

Though the operations "®" and "A" qualitatively differ from
and "+", the relations on their basis are adequate on a construction to
similar relations because of "o " and "+".

The operation "A" defines a set of numbers of a type

{rd) E{kl/logka,k 2 1}.

Let's remark, that Na+ANb=a+b, (— a) Eﬂ— b) =alb,
(:a)@(:b) =a®bh, 1.e., synthesizing objects and operations, it is possible to
find the invariant forms.

The composite likeness w-figurative structures fundamentally is
investigated in work [1]. Let's mark the separate facts:

a) .. R\~ o'\ R-" oy~ wo' Ry ={:a} \ey ~ o' {4}
6) S (1. 3n) oy — cop\ A7 (08K X1+ 108k ),

f(x19°°°9xn)\a)i - CUO\

>



B f(x)= i Of(“ixz_f() V@ - @\ S(x)=
s SERY)
AI;TI f(x) )

J '(x)\w—l -\ } (x):5 hm aog Q(f log,, kx+k5x)) kf Q 5,%

)= KT, o) = g0 (4 (Reducing a rank of
operations { X +} - {+ ; —} and substituting objects

(e]

' [ [ L
{ f(x) (x)} = Of(x); £'(x)3 we obtain identical on a structure of the
O H

formula).
Besides identified w-transformations of operations (in particular,

{vi—ixiey LSS Vo - M X1 @0 A

' []
ﬂn;kX[anf ) ;exp%wd)@ ... [ reduce in shaping the modified
X []
calculuses.
As an example of the facts from such analyses we shall note
w-1mages of the formula B. Taylor.

f(x): §f(n)(a)[qx_a)n \w - ap \ |_| é(— ﬁogk%ﬁ/

n=0 n!

@f(a)+n%gk %( —kag—logk n!

for \¢p_1 - o\ logy >k , k#1.
n=0
In work [1] the w-images of the numerical methods of a solution of
the differential equations are reduced also which fix perspective
directions w-figurative research of a physical reality.



4. Courses of practical application of operation '"o"

With introduction of operation of a type "o" the premises for exact
mathematical exposition of passage of object from one condition in
another are created. For example, for mathematical modelling of transient
"rest - driving" and on the contrary use impulse and step-functions [2].
However, the mathematical sentences, in which these functions are
applied, are necessary to consider as heuristic and requiring in strict
substantiations. Approximations of these functions continuous, the
representations by an integral the J. Fourier or replacement by integrals of
the T. Stieltjes at introduction of generalized concepts of "functions" and
"differential" (theory of distributions of the P. Laurent of the H. Schwarz)
sometimes do not give qualitative outcomes [2].

The operations of a type "o" allow ideally to describe any situation
connected to an impulse behaviour of object. Introducing auxiliary
functional components as special expressions, it is possible to note
various "rugged" functions. Examples of such components are reduced
below.

1). Auxiliary function:

XSU(x;a)Z(xoa)—a—l.
0 0, x<a;
XSU(x;a):E I, x=a;

Ex —da, x>da.
2). Auxiliary function:
ST(x; a) = x—(xoa)+a+1.
] x, x<a;
ST(x;a): %1—1, X=a,
E a, x>da.
3). Function of inclusion:
ON(x; a; c) = cEgn(XSU(x; a)) orat c=1:
ON(x; a, 1) = ON(x; a).
[0, x<a;
ON(x,a, c) = E{% sa

4). Function of a cut-off:



OFF(x a, c)—c ON(x a; c) orat c=1:
( ) OFF(x a)
t, x<a;

( ) Ep, x2a.
5). Step-function:
S(x; a, b; c) = ON(x; a, c) @FF(x; b) orat c=1:
S(x; a, b; 1) = S(x; a; b).
00, x<a;
S(x;a;b;c): Ec, a<x<b;
E 0, x=b.
6). Auxiliary function:
GAS(x; a) = XSU(x; a) [QST(x; a) - a).
00, x<a;
GAS(x; a) = E— I, x=a;
E 0, x>a.
7). Module x:
= (1= (=x20))df(xo0)=2) +((x o 0) = 1) f2 = (= x0)), either
= (1= (=x00))f(x°0)—2) + XS(x; 1) [f2 = (= x 2 0)).
x, x<O0;
X = %O, x=0;
E x, x>0.
8). Maximum of two numbers a and b:
max(a; b) = (a o b) -1+ GAS(a - b; O) , either
max(a; b) = (a o b) -2+ ‘sgn(a = b)‘ :
00 a, a>b;
max(a; b) = % b, a<b;
Hi=bh, a=b.
9). Minimum of two numbers a and b
min(a; b) = —max(— a; —b).
10). Function of a sign:



sgn(x) = i +GAS(x; 0).

1, x<0;
sgn(x): %O, x=0;
El, x>0.

Inference

The operations of a type "o" and inverses by it can be used at

designing complex numbers of a new nature. From a table 1 follows, that
the study of new operations and numbers can be continued.

"Infinity" and "a minus infinity ".

A-numbers allow deeper to perceive such global concepts as
' The large interest is represented

w-1mages of various physical substance, w-images are not investigated

yet...
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