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In this paper we study the stationary damped transitive processes. The main
application area is the structure of social relations. A society, regarded as a category, according
to certain rules is that characterize the population of citizens with the same interests or political
preferences. This article was intended as to motivate of decision making for conditions for
social orderings. We can be deduced by recognizing that a best social orderings is democracy.
The definition of democracy is one of the most controversial matters in the field of the
sciences. So that even an introduction to the topic could form the subject of our articles. Also
we study algorithms of alternative conditions for social orderings.
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YroObI BBIpBaTh BEK U3 IICHA,
UYroObl HOBBIII MUp HAYaTh,
V3noBaThIX IHEH KOJIEHA
HyxHo ¢daeliToro cBs3ath.
3TO BEK BOJIHY KOJIBIIIET
YenoBeueckol TOCKOM,
U B TpaBe ragroka JbILIUT
Mepoii Beka 30J10TOi.

Ocun Manodenvuimam

Pedepar

B ciydae ympaBieHUS OTHOCHTEIBHO HEOONBIIMMHU KOJUIEKTHBAMHU COLUYM S MOXKHO WHTEp-
MIPETUPOBaTh KOHEYHBIMHU rpadamu U kareropusiMu. CyIiecTBYIOT MPUMEPHI (CM. pacd€T MO HaleMy
AITOPUTMY), KOTJa YNPaBISIOMIMN LEHTP COCTOMT HE W3 OJHOTO 3JeMEHTa (B HalleM MpHMepe 3

IBYX — JIUAEP U HENUZIEp, HO MMEIOUINK OOJbIee YHCIIO CBSI3e B COLMyME S, HAlpUMEp — CEKpe-

Tapb WU [IEPBBIA TOMOIHHK JHJEPA).
[Maparpadsr 2—4 HOCBAIICHBI TOCTPOSHUIO AJIrOPUTMa pacdeTa pacuéra MOTSHIIMAIOB (CuiIbl!)

YICHOB COLIMYMA, 33JaHHOT0 KOHEUYHOU KaTeropueu K, 4To CO-OTBETCTBYET, HAIIPUMEP, HMapTUHHON
opraHuszanuu (B JEHCTBUTEIHHOCTH, HALI MPH-MEP B3AT U3 PEaIbHOTO MapTHHHOTO OOBEIMHEHHS) U
Halll aJITOPUTM MOXXET OBITh HCIIOJIb30BaH Ul NMapTUMHOTO YIPaBJIEHHS CTPOMTENbCTBA pPEabHON
NapTUMHON WM IPYroil MOJIUTHYECKON opraHu3aluy. HeoXHIaHHOCTBIO, IIPU Pacdy€re HALIero IpHU-

MEpa, OKa3aJI0Ch HAJINYUC YJICHA S 06na}1a}0mer0 0oJlee 3HAYNTEILHBIM MOTCHUHA-JIOM 4Y€M JIUACP. (B

PeaTbHOCTH, 3TO CKA3aI0Ch B KaTacTpode IJisl pealbHOH S).
[Taparpadsr 5-6 comepxaT HEpBYIO TEOpPEeMY O HAIWYMU €JUHOTO IIEHTPA, CMO-TPH Hally
TEOpEMy O HaIWYM{ €JMHOTO YIPABJLIIOLIEro IeHTpa. Teopema moka3aHa NPH JOBOJIBHO CIAOBIX

€CTECTBEHHBIX OTrPaHMYCHUAX (BO3MOKHOCTH MepcueTa wieHOB S (BiokeHue B R"), BBIMYKIOCTS,

JMHEWHOCTbH, KOTOPBIE BCETIa MOTYT OBITh MOJy4e-HbI PH COOTBETCBYIOIIEH HHTEPIIPETAIIUN TaHHBIX
U ToMy nogo0Hoe). CyIiecTBeH-HbIM OIpaHHYCHHEM €CTh OTCYCTBHE OIpaHMYEHHH KOHEUYHOCTH. DTO
peanbHBI MPUH-LUI, 10Ka3aTENbCTBO, KOTOPOTO, IIOKA HE MOHATHO KaK JTOKa3blBaTh, CO3MOYKHO H BO-

Ne2 2014 31



Physics of consciousness and life, cosmology and astrophysics

o0Ile HEeBO3MOXXHO B paMKaxX MaTeMaTHKW. 3aMedy, YTO NpH TOCTPOCHHWH pPeaNbHON MonenH
I00aJRHOTO yIIPaBICHUS cConyMa S, HaM HeoOX0oquMo OyJeT JocTpanBaTh Kareropuro K 1o tomoca T,

a xak nokazana Ouabsra Kapnenko [7], He CymecTByeT KOHEUYHBIX TOMOCOB T, (OJHOBPEMEHHO C KO-
HEYHBIM YHCJIOM 00BEKTOB U MOP(U3MOB), UTO MPHUBEIO €€ HAYYHOTO PYKOBOIMTES U OJTHOTO U3 aB-
TOPOB CTaThM K JIOTAJKE O 0ECKOHEYHOCTH, €IMHCTBEHHOCTH W HEIOCTH:KHMOCTH TJI00AIBHOTO
IEeHTpa yrpasieHus. Manasi TeopemMa MoTBepIKIacT, JIUIIb TIEPBbIC ABA YCIOBUsA. J[Is HETOCTHKUMO-
CTH OOBEKT YIPaBJICHUS HEJOCTATOUHO «rII00anbHbI». [a u it GopMyIHpOBKH OCHOBHOM TEOPEMBI
HaM HE0OXOMMO MOCTPOUTH TCOPUH TTI00ATBHOCTA M HEJIOCTHKUMOCTH, YTO MBI U CJeJIaeM B IOCIIe-
JYIOIIMX HAIUX CTAThSIX.

3amMeTuM, 9TO OOJNBIIMHCTBO HAYYHBIX PaboT, 3aTparnBaronInX T'YMaHUTapHYIO chepy mepe-
IIMCaHbI U3 pa60T CBOMX BCJIMKUX NPCAUNICCTBEHHHUKOB WM C ITOTOJIKA. HOSTOMy, HE CoACprKaT HUKaA-
KHX JIoKa3aTelbcTB. [locTaBuB mepes co0ol Takue BaXKHbBIC M TIIO0ANTBHBIC LIENH, Mbl 0053aHBI TPOBO-
JIUTh TOYHBIC ¥ €JIMHCTBCHHO BO3MOXKHBIC YOS IUTEIbHBIC MaTeMaTHYECKHE JIOKA3aTeIbCTBA.

1. Introduction

This article was intended as to motivate of decision making for conditions for social orderings.
We can be deduced by recognizing that a best social orderings is democracy. The definition of democ-
racy is one of the most controversial matters in the field of the sciences. So that even an introduction
to the topic could form the subject of our articles.

For the first time the representation of society as a category

K= (Ob(K) , Mor(x)) (1)

has been proposed in [4]. In this model, objects Ob(K) in the cate-
gory K are the people such that the citizens of this socium S [5]

(see figure 1), and morphisms Mor(K) are an inter relationship
between them.

Work in this direction was continued in [1]-[2], [4]-[6].
This paper is a continuation and development of research [3].

Object of study is a mathematical model describing the
stationary, damped, transitive and reflexive processes. Its scope in
this paper is the structure of socium relations. However, our theory
can be successfully applied also to study the sparse physical,
chemical, biological and other processes after a slight change in
terminology.

The proposed model adequately describes the socium pro-

cesses. Indeed, the existence of man (the object 0;€Ob(K) of our

category K) is determined by its relationships (morphisms Mor(K)) |Fig. 1. Grosz. The Socium.
with other people, God, the ourselves. The types of socium struc-

tures are economic, ethnographic, and others. These relationships Mor(K) may be single-type or two-

type. For two relations between the three successive objects 01,02,03€O0b(K) there is always a relation-
ship between extreme objects, which is a consequence of relations with the central object of the ex-
treme (see in Fig. 2). This ratio can be interpreted as the product of relations and their transitivity.

The relations Mor(K) “by someone” weaker with each iteration, so that such processes are damped.
Further, each person has the relationship with oneself, which is reflected in his own thoughts

and decisions. This guarantees the existence of the identity morphism id(o)eMor(K) for each object

0€O0b(K) (reflexivity). Morphisms id(0) in figure 2 show the symbol of the id and are represented as
loops.
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Moreover, a stationary of our model is its behavior S in a fixed time.

For the same reason, let Mor(K) be a completeness (see [3], [4]).
Finally, an associatively is natural property of a relations. The property an associatively

means that the socium S is homogeneous. In other words, a preferred classes absent in a socium S.

f,°f,

Fig. 2.

We understand: our articles the beginning of research in this direction.

On the other hand, in the public relations elements of the study population are people, citizens
of the society along with his individual psychology, the history of their lives and the lives of its peo-
ple, national and ethnographic features, level of education and other individual parameters. All this
should be taken into account in an exact model of social relations. Unfortunately, all these features
into account, together with the modern development of computer technology is impossible. But to
formalize all of these and other features is not easy.

2. Exact Replica and New Definition

We a fixed set A with elements a, B, 7, ... .
Definitions 1. A binary relation on A is called

1. reflexive if a = @,

2. irreflexive if o # a,
3. complete if a > B or B > a holds true for any (a,,f)eA x A,
4. transitive if a = B, B > y implies a =y (a, B, YEA).
Definitions 2. A binary relation > on A is called a preference if > reflexive, transitive, and
complete.

Definitions 3. Let a binary relation > on A. Then

a. =x ={(a., B) : (B, a)e*} is called a dual relation of >,
b. >=3> N ¥x,

c.x=x =%,
We need in a category K = (Ob(K), Mor(K)) and a covariant functor (or functor) ®@ : k; =

K», where K; , K; are a categories.

Definitions 4. Let K = (Ob(K) , Mor(K)) is finite category. An object 0€Ob(K) with respect to

object u eOb(X) is called:

1. X-equivalent if Mor(o , u) # & and Mor(u , 0) # & (0Ou);
2. large if Mor(o, u) = J (o > u);
3. strictly large if Mor(o , u) # & and Mor(u, 0) =J (o P u);

4. much more if 3! ¢ € Mor(o , u) and Mor(0, U) = (0 > u).
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For every fixed 0€Ob(K) let
1) E(K, o) = EK(0) = {xeOb(K) : x®Ko},
2) G(K, o) = GK(0) = {xeOb(K) : x>0},
3) G>(K,o0)=GPK(0)={xeOb(K): x > o},
4) F(K,o0)=FK(o) = {xeOb(K) : 0 »>x},
5) F>(K,o0)=F>K(o)={xeOb(K): o > x}.
Now we introduce the following definition.
Definitions 5. The category K is called weighted if there exists the map
W : Mor(K) —> R, )

where R is the field of real numbers. The number W(¢) is called the weight of the morphism ¢ and the
mapping (2) is a weighting. We need be to

W@.W{1zW(e°y) 3)
if f° geMor(x).
We interpret the rule (3) as a reduction in force under the influence of indirect contact.

Definitions 6. A potential object 0€Ob(K) is the sum

Y w@)- D, ()

=¥, OL)), (4)

all weights of morphisms Mor(K) incoming to o and the sum all weights of morphisms Mor(K) out-
going to o, see (4).

A potential describes the overall impact of a person o to other people in socium S. A positive
value of potential describes the influential person o, and a negative value of potential describes prone a
person o to influence by other people.

Let a peoples socium $ is the category K = (Ob(K) , Mor(K)) such that Ob(k) — R". Moreover

in this article we shall assume that Ob(K) is a linear space, i. e. consequently operations 0 — u, 0 + u,

ho are defined if 0,ue Ob(K), heR, and be fulfilled the usual algebraic laws.

Definitions 7. A set A  Ob(K) is called convex if x’, x' € A implies
xh = hx1 + (1- h) x0eA (0<h < 1). (5)
LetKa = (A, Mor(A)) is subcategory, A < Ob(K) is convex, where Mor(A) is a set of morphisms ¢ :
0;—> 0, such that 0;,0,€A, peMor(K). Then K, is called
1. weakly convex if y : X' — x' implies 1 : x" — x such that yne Mor(A) (0 <h < 1),
2. convex if x' » x' implies x" > x' (0 <h <1),

3. strongly convex if y : X' — x', x"= x" implies x" » x' (0 <h <1).
Similarly, strongly convex implies convexity but this in turn does not imply weak convexity.

Definitions 8. A category K = (Ob(K) , Mor(K)) is called topologized if, for all 0eOb(K),

gDK(o) and 7~ «(0) are closed sets, G(0) and F(0) are open sets in a topology T on Ob(K).
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3. Algorithm of Computation for Forces in Socium

Let the category S is weighted, and function

W : Mor(K)—> [, (6)
see (2)—(4).
Listing procedures of algorithm of computation for forces in socium S in pseudocode is as fol-
lows:

Algorithm 1

Input: morphisms Mor(1: m,1:2) of category K, weights of directly influence W(1: m), and factors of
weakening of influence alpha(l: n).
A=I(m),; {Commentary 1}
for k=1:m {Commentary 2}
hv=Mor(k,1); {Commentary 3}

pr <« (Homepa écex Mor(:,2)=hv); { Commentary 4}
for kl=1:length(pr) { Commentary 5}
A(k kl)=-alpha(hv), {Commentary 6}
end {for kl}
end {for k}

Weight « (Commentary 7}

Pot=0; {Commentary 8}

for k=1:n {Commentary 9}
hv « {(Mor(:,1)=k); {commentary 10}
vi « {(Mor(:,2)=k); {Commentary 11}
Pot(k)=sum(Weight(hv))-sum(Weight(vi));, { Commentary 12}

end {for k}
Output: Weight(1:m) —weights of morphisms of category Mor(1: m,1:2);

Pot(1:n) — potentials of objects of category K.

Example

The results of this algorithm is in figure 4, figure 5. The category X (the socium S) demonstra-
tion in figure 3 here shows immediate morphisms without loops. In this example, we assign by imme-

diate morphisms of K weight is equal 0.5, see fig.3. The algorithm is computation of the function W

(©).

Fig. 3.
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Fig. 5.

The highest potential was not a leader (object v19), and in
v18, where he is 30.55275. At the same time, the potential leader
of our model is only 3 — ten times less. Morphisms have the
greatest weight associated with the object v18. This result explains
why sometimes in public relations head of the office (or the secre-
tariat, administration, etc.) is more influential than a leader, he has
access and influence on many people. The obtained values of
weights are approximate morphisms. Algorithms for calculating
the exact weight and developed by us in the framework of meas-
urement theory of social relations.

4. Base Lemmas
Suppose K = (Ob(K) , Mor(K)) is category such that Ob(K)
< R". Moreover in this article we shall assume that Ob(K) is a lin-

ear space. A set A < Ob(K) is convex if x°, x'€ A implies

36
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Fig. 6. Grosz. The Influential.
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x"=hx'+(1-h)x"eA (0<h<1).
We are bound to be proving next base lemmas.

Base Lemma 1. Let the category K = (Ob(K) , Mor(K)) such that Ob(K) is a linear convex
space, 0€Ob(K), and G(K,0) = {xeOb(K) : x»o0}. Then Ob(K) is weakly convex iff G(K, 0) is convex
for all xeOb(K).

Proof. Let x°, x'e G(0) for some 0€Ob(X). Since Mor(K) is completeness, follows that
x0 > x1 > o

and then x" » x' » 0 (0 < h < 1). By transitivity of multiplication of morphisms Mor(k) x" » o, that
is, x"e G( ,0) and so G(K,0) is convex.
Inversely, assume G(K ,0) is convex for all xeOb(K). If x' » x’, then x', x"e GgK, xo),

consequently x"e g, x"), x" » x" and “P” is wekly convex.

Base Lemma 2. Let the category K = (Ob(K) , Mor(K)) such that Ob(K) is a linear convex
space, 0€Ob(K), and
G(K ,0) = {xeOb(K) : x» o}, E(K, 0) = {xeOb(K) : xOKo}.

Then Ob(K) is strongly convex iff G(K , o) is
convex for all xeOb(K) and (o) does not
contain a line segment.

Proof. Let Ob(K) is strongly convex.

Ifx', x"e G, x') for some x €Ob(K), then
P
x0 —  x1 P> x*,

where feMor(K). Thence
xh » x1 » x*

so x"eG(K , x). Consequently Ob(K) is

strongly convex. Moreover, for x' # x” and x', |Fig.7. Wasyl Kandynskij. The preparation to
0 « mathematical proof.
x' € B(x),

x0 OK x1 OK xh.
Thence

xh » x1 OK x*, xh » x*, xh ¢ EK(x*).

Consequently E(x") does not contain a line segment.

f
Conversely. Let x' #x" and x' — x°, where feMor(K).

If x' » x’ then x’ »x" cannot occurs as this would imply
x1 » x0 »xh = x1, x0eG(K , xh) = xheG(K, xh),

a contradiction, hence x" > x". Further, x' ® x° cannot occurs. Let this was true. Then consider x, 0 <

n<h <1, and a full line-segment is contained in F(x"). Consequently, the only remaining possibility
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is x" » x".
If x' @ x° then x' ® x"» x" cannot occur for we would have

x1, x0e G(K, xh), xheG(K , xh)
which is impossible. Thence

x1 OK x0 [ x.

As ﬂc(xo) does not contain line-segment, exist is y, 0 <y < 1, such that

xy P x0.

Consider x", 0 <1 <. If x"© x" then there is %, 0 < k <, such that
xk P> x0.

Thence
xy, xke G(K , x0), xneG(K , x0).

So

xn »x0

must hold true 0 <1 <y and the same argument works for all | withy <mn < 1.

5. Small Uniqueness Theorem for Steering Body

Theorem (small uniqueness theorem for steering body). Suppose
K = (Ob(K) , Mor(K)) (7)

is topologized category such that Ob(K) — R", Ob(K) — R" is a linear space and compact. Moreover

this paragraph Mor(K) is assumed to be endowed strongly convex. Then there is exactly one optimal

object age Ob(K).
Proof. Let

Ob(K U FK,o), 8

( );Oeob(K) (K,0) 3

Then we have defined an open covering of Ob(K). So there are

x1, ..., xneOb(K)
such that

n
Ob(K) < U F(K, xi). 9
i=1
We may expect

1 "2 ~n—1
x1 — L x2—£— — L

— Xxn,

k
where f r+1 €Mor(K). Here (9) and base lemmas 1, 2 occurs that for Vxe Ob(K) there is an ie[1,n]
satisfying

1

x1 S/ xi P x, fl-l eMor(K).

In particular, for some i,
1

x1 —L— xiwx1, £ eMor(K),
thence the assumption (8) is false. Then be realized

obkK)7 U FK,o.
(K) onb(K)( 0)

In another way, there is a9 Ob(K) such that
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a0g F(K, o), 0ecOb(K).
Finally

a0 —_ 0, 0€Ob(K), feMor(K).
Indeed, there exists at least one optimal element of Ob(K). Let x°, x' both were optimal, then

xh » x0,0<h<1,

would yield a contradiction.

Definitions 9. The optimal object age Ob(K) catego-
ry K (7) (a socium S!) is called a center C of steering body

B, where B is a topological neighborhood of point C.
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I'pumcax-I pénep B.B., [ pumcak-I pénep FO.
Bbluucienne albTePHATUBHBIX YCJI0BUI COIUAIBLHOTO MOPAIKA —
ONTHUMAJBHOI0 1€eMOKPATHYECKOI0 Mpolecca MPUHATHS peleHuit

Hccnenyrorest craioHapHBIE 3aTyXalollMe TPaH3UTHBHBIE mHpouecchl. OCHOBHash 00NacTb NMPHUMEHEHHS —
CTPYKTypa OOIIECTBEHHBIX OTHOIICHHUH, B paMKaX KOTOPOW MPHUBOIATCA BCe puMephl. Ho mocie He3HaYnTeb-
HOTO W3MEHEHHs TEPMHUHOJIOTHH HAIlla TEOPUs MOXKET YCHEITHO MPUMEHSATHCS IS UCCIeAOBaHMS (HU3NICCKUX,
XUMHYECKIX, OMOJOTHYECKUX M JPYTuX mporeccoB. OOMECTBO, paccMaTpUBaeMOe KaK KaTETOPHs, IO OTpeie-
JNEHHBIM MpaBUIIaM pa30uBaeTcsi Ha YacTH. Bee npoBen€HHbIe UCCIe0BaHNS KOHCTPYKTHBHBIL U QITOPUTMUYHBI.
ITosToMy TSI BEIYMCIIECHHUS BCEX XapaKTEPHCTHUK M MApaMeTPOB HAIIel MOAETH MBI IpeAsiaraeM ajJrOpUTMEI,
JIOBEJICHHBIE HAMH JIO0 PEATBHO JICHCTBYIOMNX KOMIBIOTEPHBIX IIPOTPAMM.

Kniouegvie cnosa: xareropusi, 00beKT, MOPPH3M, aJITOPUTM.
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