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IMPEOBPA3OBAHMUA JIAIIVIACA, OPTOI'OHAJIBHBIE
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AHHOmMayus. 6 cmamve 00KA3AHO, YMO C MOYKU 3PEHUSL HUCe]l U HOBO2O CKAIAD-
HO20 NPou368e0eHUst OUACOHAIU NPOU3BOILHO20 POMOA MOJNCHO CUUMAMb O0OUHAKO-
BLIMU KAK Pe3yIbmam Opmo20HAIbHO20 NPeoOpa308ans, nepesoosiyeco0 CmMopoHbl 8
oua2ouanu 8 ciydae, Ko20a ONUHbL EKMOPOB UBMEPSIOMCS 8 0OHUX U meX e eOUHU-
yax usmepeHust UK Ha cmMopoHax. Bo emopoii wacmu cmamvu npuseden HeKomopbiii
Kaacc QpyHKyuil, 3Ha¥eHUuss KOMmopwvix 60CCMAHABIUBAIOM MOJILKO NO U3BECMHBIM NOJ0-
JHCUMeENbHbIM 3HAYeHUAM npeobpazosarnull Jlaniaca 00 danuvix Qynkyuii. B mpemoeii
yacmu cmamovu NpueeoeHsbl npumepsl, K020ad OmoOpadCeHuss movex KOMNIeKCHOU
NIOCKOCMU CIAHOBAMCS NEPUOOUHUHBIMU C NPOU3BOTILHBIM NEPUOOOM HE3ABUCUMO OM
UCXOOH020 AHAIUMUYECKO20 OMOOPAdICEHUSL (C MOYUKU 3PEHUsT 66e0eHUsl O8YX CUCTEM

KoopouHam,).
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Abstract: it is proved in article, that from point of numbers and new scalar work
of diagonal of arbitrary rhombus it is possible to consider identical as a result of the
orthogonal transformation, when lengths of vectors are measured in the same units of
measuring as on sides of the rhombus. In the second part of article some class of func-
tions is resulted: the values of the functions restore on the known positive values of the
transform of Laplace. In the third part of article the examples are resulted, when a
function of points of complex plane become periodic with the arbitrary period (from

point of some introduction of two systems of co-ordinates).

Keywords: orthogonal transformations, linear projection, transform of Laplace,

moving fields.

Introduction.

The optimal linear

X3

projection of the x, vector to the linear subspace of the x,,x, vectors (on the plane
of the x,x, vectors, (x,x,) =0) can be written in the form

Xa = CX4 +CyXp, X3 —(C X +C,%,) L X,i1 =12,

[1], or in the form

xs = (B, X3)8 +(8,,%)8,, & L&y lle =€, [[=L X —x, L &,i=12

A purpose of the article is some proof (model validation) of the fact: from point
of a numerical values the

xs=CX +C,X,

equality with the

Ci :(X Xi)/H X ||2

n+1°

coefficients is possible, if
(%,%)#0 i=12,n=2

(from point of geometrical images the expression is impossible, if (x,x,)#0).
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We will use a two facts, [1-8], (the facts are interesting from point of algebra. In
the proposition 1 we consider the new scalar production in the linear subspace of 2

vectors (x,,x,),. With help of the new production we obtain a new form of the linear

X3

projection of the additional x, vector to the x,x, subspace. As usually we deter-

mine two lengths of vectors
|| X||i:\/(xzx iai ::LZ;(Xa y)l :(Xay)_

From point of the linear independence of vectors the projection must have the
same length as for the initial first metrics:

[l s 1=l x|z

(the proposition 1, but

[ xa bl xa 1l )-

The elementary proposition is an introduction to the basic result of article in the
lemma 1. In the proposition 1 we use the linear independence of the

X3

projection and the

X3~ X3

vector in both metrics

(% —xs L xs)-

The fact conflicts with the definition of length for the second metrics. It is neces-
sary to enter some new units of length on the

X3

line, but the length are the same for both metrics on the sides of parallelogram
with the x,x, sides. It is the first fact. From point of the fact or the

X3 = G X +CX,,

equality (the new form of the optimal linear projection) takes place with

G = (X %)/ 1% [T =1,2,n=2,

or the notion of linear dependence is violated.
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The introduction of new unit of vectors for the second metrics in proposition 1 is

impossible from point of some orthogonal A transformation on plane (the lemma 1)

too. It is the second interesting fact of the article.

We use, that a diagonals of rhombus with the x,,x,,|| x, ||=l| x, ||, Sides are orthogonal

for both scalar productions. As the result of the orthogonal linear A transformations of

the @ Q. diagonals we obtain the orthogonal x, = AQ,, x, = AQ, vectors (for both scalar
productions). We obtain, that in the symmetric situation (y, is the diagonal ) it is pos-
sible to suppose, that the x,x, vector are orthogonal, and the above new algorithm of
finding of optimal linear projection of the x, vector on the subspace of x,x, vectors
ensues from the projection as for (x,x,)=0 so as for (x,x,) #0.

1. Some result about the scalar productions.

In the lemma 1 we use the definitions of the [8] article.

Lemma 1.
(AY1,AY,), = (AY AYo )

for all the y, eL,y, eLj vectors from point of digital presentation of both scalar

productions and lengthes.
Proof.
We obtain

(AY1:AY,), = (A& + f&,), Al + £:8,)), =

= (0 Ae + BAL,). (0, A8 + B,AR,)), =, (Ag, Ag), + BB, (A8, Ae,), = J,
(we use

(Ae, Ae)) = (Ag;, Ag;), =0

for both scalar productions, if i = j,

with help of

(Ag, Ag), =1

if

(e,e),=Li=12
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as the result of the orthogonal transformation of the vectors,

(e,e,),=0,i=12

, We get

(Ae,Ag)=1i=12
- it is the same length 1 as on the sides of the rhombus with help of the equalities
(Ae.Ae), =(e.8), =1

and

(e.e),=(.e),=Li=12

from point of digital presentation of both scalar productions. In the situation we
compare the lengths on diagonal with the lengths on sides in the numeral expression
for both metrics (the length for the second metric is equal to the d units of measuring
of the units on the sides of rhombus and the d values are the same for both metrics). If
to make to use notion of parallel, after the turn of picture of rhombus the length of the
turned side is measured in the same units of measuring as length of initial diagonal, if
the initial diagonal parallel to the turned side.

We get

J =, (Ar, Ae)+ LS, (A, Ag,) =

= (A8 + L AL,), (A + £,A8,)), = (A, AY, )i

o + e, =Y,a.e+ e =Y, a,f =const.,e =X/ %[,=X/1I%|L.llel=Li=12

We use

Ae = (& +&,)N2, Ae, = (6, —€)/N2, 1% +% L=l % =% I,

The lemma 1 is proved.

As the result of the lemma 1 we get

(%, %) =(AQ, AQ,) =0,

but

(X, %) =0

as a primary assumption. With help of the proposition 1 and lemma 1 the fact is
possible (for an usual assumptions) from point of digital presentation of both scalar

productions and lengths.
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2. The transform of Laplace.

In the first part we use the lemma of Jordan.

By definition,

LZ(®)()(x) = T e™Z (t)dt, x € [0, ),

Fu®O(P) = [ e u(tdt

, p E(—O0,00) ,

Cu)()(x) = T u(t) cos xtdt

, Xe(—oo,oo).

Theorem 1.
1.

LF, [V (t+A+iB)]()(p) = 27i/(p+Ai - B), B <O,
LF [V(t+A-i5)]()(p) =0,5 <0;
LE [V (t+A+15)1()(p)=0,5>0,

LE [V({t+A+iB)]()(p)=2x/(p+Ai+p), >0,
for all
Rep>—[p]
2.
LCIV/(t+A+1p)1()(p) = 7i/(p+ Ai — B) = wu(-ip),
ut) =V(t+A+ip), <0, LCL/(t+A+iB)I()(p)=7z(-1)/(p—Ai+f)=nu(ip), 5 >0,
for all

Rep>—|ﬂ|’ ul(p)=l/(t+/1+iﬁ)_

It is obviously, the proof we can obtain from the

J [e/pldp=1(t)

equality (page 464, [5],Lavrentiev,Shabat, Methods of the complex analysis),
where

I(t) =Lte(0,0),1(t)=0,t (—,0),a>0
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Theorem 2.
1.

#i/(p+2i— p) :TePdeT CoSItX[(U/(t + A +i)) + (U(=t + A +iB)])dt =

O t—38

oS pxde e—tx[2(A+iB)/(A+if)* —t)]dt, B <0, p €[0,),

2.
z(=)/(p—Ai+p)=

= T oS pxde e—tX[2(A+iB)/(A+iB)* —t?)]dt, B> 0, p €[0, ).

As result of the theorem 2 we obtain the remark 1.

Remark 1.

T cos xtf (t)dx = (#/ Z)T e "u(t)dt,t [0, ),

0 >

where

u(t) = jzn_;[(l/(t+/1j Fif)+ W (-t+ A4 +iB)]te[0.00),

with main the condition Y =0. and the T() js the appropriate sum
g(ﬂ)/(pﬂ,-i ¥5).

for all

2.5 €(=0,0U@),j=1....ne12,...

In of principle plan the task of the u(t) search in the FH®OX) expression only by

the positive values is decided for the wide class of functions of the theorems 1 and 2

(for the even functions).

3. Periodic functions.

The theorem 3 continues the results of reasons [8] in relation to the origin of pe-

riodicity of functions on plane. If to consider the values of analytical functions of f(r-

2A\) in points with the first A coordinate, we will get the «two moving fields»
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F(p): F(p)=f(p-2A),Re p=A;
G(p): G(p)=f(p-2Ai),Im p=A,

(from point of analytical continuations the «moving field» in some conditions is
equal to the initial function, the theorem 3, [8]).

The

z=9(p) =f2A-p)

function is equal to the symmetric reflection of values of the f(p) function in rela-
tion to the (A,0) point (we use

g(p) =f(A-(p-A),

if

f(A+(p-A)=fp),

or the complex z=f(p) function). By definition, it is the A-reflection. In the theo-
rem 3 we consider some results similar to the [8] work. It is usefully to mark also a fact
): for the A-reflection we obtain a two f(3A-w) and g(3A-p) equations in two systems
of co-ordinates with centers on the axis OX (in the distance A from each other,
w=p+A); it is the two equations of the only (z,f(2A-p)) set of points ( the set for the
primary system of coordinates ). In the initial co-ordinates (the p variable ) we reflect
the f(p) function in the p=(A,0) point, and in the second co-ordinates (the w variable )
we reflect the g(w) function in the w= (2A,0) point. We can consider the parallel 3A -
w and 3A-p vectors. The (z, f(3A-w)) and (z,g(3A-p)) sets are moved one in relation
to other on the 2A distance. The values of the parallel vectors moved one in relation to
other on the A distance. A beginning of the vectors are located in the centers of co-
ordinates. We proved, that the initial z=f(Z) function (as the comparison of points of
plane)) has become periodic with the A>0 period. The fact is the basic result of article
(it is reported on the DFDE2022 conference in Moscow).

Theorem 3.

For all

-4A<Re p<4A>0,

Iin some system of co- ordinates the

Z="f(X+iY),X=y,Y =X,
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«moving field» is equal to the g(X+iY) regular function (in relation to the
X+1Y=W complex variable), [8].
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