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Anomauia. Y pobomi po3ensioaromuscs meopemuyHi 0CHO8U anapamuoi peanizayii Heuponooionux 3poc-
marouux mepedxc. Ha ocnoei nasedenux meopem i meeposicenv susHaueHi 6a306i 8iOHOCUHU NOGHUX GEK-
mopie, 3a0aHux 00'€OHAHHAM GIOHOCUH IX ni0gexmopig. Y pe3yiomami usHawaromvcs onepayii no6yoosu
i ynryionysanms Hetiponodionux mepesic. Iloxkazano 30inbuienns 6i0HOCHOL weUOKOCmI 00pPobKU IHpOP-
Mmayii npu 30inbuienni iv 06'emy.

Knrouoei cnosa: uetiponodioui 3pocmaroui mepedxci, NOGHUL 8eKMOp, Ni08eKMopu, meopis 8iOHOCUH GeK-
mopie.

Annomayusa. B pabome paccmampusaromess meopemuiecKue 0CHO8bl ANNAPAMHOU Peanu3ayuu Heupo-
no0obHbIX pacmywux cemell. Ha ocnose npusedeHHbix meopem U YmeepicoeHuli onpeoeieHsl 6a3osvie
OMHOWEHUSL NOJHBIX BEKMOPO8, 3A0AHHBIX 00BEOUHEHUEM OMHOWEHUL UX NOOBeKMopos. B pezyivmame
onpeoensiiomcst onepayuy NOCMpPOeHUs: U PYHKYUOHUPOSAHUS Heliponodobrot cemu. Tlokazano ysenuue-
HUe OMHOCUMENbHOU CKOpocmu 00pabomku uHgopmayuu npu yseruieHuu ee 00vemd.

Knioueswie cnosa: netiponooobuvie pacmywjue cemit, NOIHbII 6eKMOP, NOOGEKMOPbL, MEOPUsL OMHOUEHUL
6EKMOPO8.

Abstract. The theoretical foundations of the hardware impleratton of neure-like growing networks
are regarded in the pape®©n the base cthe given theorems and statemehts most crucial relations «

the full vectorggiven union relations of thesub-vectors are determineds a consequencehe opera-
tionsof construction and functionirof the neural-like network are determined.

The increase of the relative speed of the infornmgimcessinunderthe increastof its volume is shown.
Keywords:neuraldike growing networks, the full vec, subvector, vectortheory relatior.

1. Introduction

The development of new intellectual technologieslasely related to the disclosure of thep-
erties of the humanognitive system. Unlike computers, with classich#ecture, a persore-
termines the next action in accordance with thermal motivation, the current situation
goals, most of them aimed at the knowledge of tbddv Researchers in the field of ssively
parallel, neurocomputing and artificial intelligentocus their efforts on the search for the |
hardware and software solutions. At the same timeg have to deal with a number of arcc-
tural issues. For example, how to ensure the spntdation of a large number of processc
how to ensure the identification and accumulatibrkrmwledge, what structure should hav
memory for establishinfinks betweerdescriptionthe situation, knowledge and methods ov-
ing problems, how to be proesl and put into storage structa new information order that tt
system can be trained, increasing the leviits intellect. The most radical solution to this b-
lem is to develop a fundamentally n“thinking” architecturef intelligent computerwith de-
veloped artificial intelligence in which the progmening of applications comes down to educa
and knowledge of the external world into the in&rstructure of these computers. One of ti
architectures is an activassociative neural struce — neuralike growing network implemente
in hardware.
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2. Multidimensional neural-like growing networks
A. Neural-like growing networks

Neural-like growing networks (n-GN) are formallyfibed asS =( R A D, P, M, N).

Here R:{ri}’ i=1n, A:{ai}' I = ]7 D:{di}' I = R P:{Pi}'
= 1_k N =h, whereP is the excitation threshold of node; P = f (m)> P> (P° is the

minimum allowed excitation threshold) given thag et of arcsD entering the nod@,, is as-

signed the set of weight§] = {m} 1 ,w , where my may take both positive and negative

values [1-6].

Neural-like growing networks are a dynamic struettinat changes depending on the
value and the time the information gets to the ptars, as well as on the previous state of the
network. The information about the objects is pnésg as the ensembles of excited nodes and
the connections between them. Memorization of dbjaad situations descriptions is accompa-
nied by the addition of new nodes and arcsitdhe network when a group of receptors and neu-

ral-like elements enter into a state of excitement.
B. Basic Operations of building n-GN

In the complex structures of multiply neuro-like GiNerconnection between network elements
are most conveniently expressed in terms of relati€onsideration of any information network

is not merely a numeration elements entering itd@omposition, but also the determination of
possible kinds connections and interactions betweem. For this purpose, a formalized appara-
tus of the theory relationship is usually appli@d. describe the linkages between the two ele-

ments (x, y), Xxe X, yeY, applies the concept of binary reIatiorR(x,y), which is
represented as a set of ordered péu'(,sy) of elementsxe X, yeY, defined on the seR [7,
8].

In theory, multiply neural-like growing networkseaconsidered binary relations, which
are given a set of vertices or neural eleme{l_at7§, az,___,aq}, wherea;. Boolean vector of finite

dimension,{éii , ?a)k } a plurality of pairs of these elements. A pg.lir,ak in the subsetR only

when the vectog, is in relation toR with the elemeng, .
Consider the basic properties of pairs of vectbased on the conjunction operation ap-

plied by the components of the vectors, aexak ( A t?l Pa F?. ) herex

— operation “vector” conjunction, » — a conjunction
The basic properties of conjunctive pairs of vegtsuch as the following:

1.axC=4a, =2.axC #a, s.axC =¢C,
4.8xC #C, 5.axC =0, s.axCc #0.
Combinations of the basic properties of pairs aftees give eight mutually exclusive re-

Iationships

driC= (ax¢t= a)n (axt= On (& ct 0);
dr20=(ax¢cz an(acz on (a&c= 0);
dRrR3C= (a<xc# a)n (axt# o9n (& cx 0);
drR4aC= (axcz an(ac=09n (ac 0);
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dR5C = (ax¢t= a)n (axtz ©n (ax c£ 0);
drR6C= (ax¢c= an (axtcz O9n (& c=0);
drR7C= (axt#z a)n K

dreC = (ax¢ct= a)n (ax
heren — logical AND.

Obviously, the relationshiR6, R7, R8 is trivial, because in each of them, one or both
vectors are zero. Based on the analysis of the lpaisperties of vector pairs formulate the fol-
lowing statements:

Statement 10n the set of pairs of vectoss a € A, you can define five major, mutually exclu-
sive relationshifRl, R2 R3 R4, R5.

dria = 0a. a,0A(axa,- W0 (ax B, A

T+1 +1

dR2a=0a.a.0 A (axa.* 2n(axa* an
0

(éixawlz )’
éR3_a"ED é'.’ _a|'+lD A: (_al'x _’a|'+l¢ _’la')n(_’la'x _’Fa+'l¢ _’ia#l)n
(ai>< a|+1¢0);
éR4a ED a'| _’|+1DA (éﬁx _a|'+l¢ _al')n ( Qal'x _’la-'*-l: _’|+1)n
(axa,_,*0)

Herea, X a,,, —the conjunction of vectorg, u @, ,, n — logical AND.

Obviously, the relationshiR6, R7, R8 is trivial, because in each of them, one or both
vectors are zero. On the basis of assertions dletsgmined by the following basic operations for
constructing n-GN.

If a pair of vectors 3", 3") is located in relation t®R1, R2 R3, R4, R5, respectively,

the operatiorQj*, Qj%, Qj°, Qj*, or Qj°, is performed, which consist in the constructiorvetors
the pair(al, ak) on of three vectoré%l, ak,akﬂ) and are defined as follows:

Qaa=@aa) a~(aaalcd=Ca a & ¢ a &

1 - kil

Q@ a=@Ed 3" 4= 4 A (& & 4 ¢ 50

herel] — disjunction vectors, applied to the componehth® vectors.
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C. The basic attitude of complete vectors congstina combination relations sub-vectors

The input vector neural-like growing network of repenting a description of the concepts or sit-
uations outside world usually has a greater dinmengdror example, an image size of 640x480
pixels in the network represented by the vector2BQ7bytes in size. Therefore, for the hardware
implementation of n-PC input (complete), the vechwst be divided into subvector.
Determination 1.Full vector is a vector consisting of subvectors.

If each vectori_il'i of the setA:{gl1 azéh} determined by the aggregate by a subvecgrs

i.e., 3=(a a,.. a) denotea a plurality of sub-vectors by (full) vectoéi € A; by _a'r — a sub-
set oflsublvéctorsl, which are given a binary refatio
Statement 20n the set of pairs of subvectoasj:, ajﬂ € a can be identified eight mutually ex-
clusive relationshipl, r2, r3, r4, r5, r6, r7, r8.

arnc=0a d"0A (axad"= An( A A= &)n(Ca "d=0,

N . . o » .
herea xa - the conjunction of vectorg™ u 3'*, n —logical AND;

ar2c=0z'.3"0A (3'x3"#3)n(a'x3"#53"")n(&a'xg =0

- =it - =]t

ar3c=o0z.3"0A: (x5 253 )0(F'*5"# 5 ") n (x5 20);

— ] — j+1 — |

ardc=pa’.a"oAi(axa"sahincaxat=ancaxa oy
arsc=na. " oA (axa"=a)n(axa"»a"naxa" o

ar6C=0g a" oAl (axa"=a)n(axa"»a"naxa"=o

+1

ar7c=0a, @ oA (dxd"s An(Ax A= d)n(Ca "a=0);
arsc=0a, d"0A (dx d"= An(& A= d)n(Ca "d=o0.

In this case, all eight relations used, since bviettor will be zero only in the case of the
vanishing of all its subvectors.

Formulate statements that define the relationshighe set of vectors of full relations
subvector that make them. These statements areudbyifollows from the definition of equality
(inequality) vectors:

Determination 2.The full vectors are equal if equal all their @sponding subvectors in particu-
lar equal to their respective components (bits), i.
5 -0 Caio ) Loy
a=b-0:a=b - Dj,s. a,= b
Determination 3.The full vectors are not equal if there is at leas¢ pair of corresponding un-
equal subvectors, in particular, subvectors nothat least in one a discharge, i.e.

= — = —J L= —J
az*p - Dg.agib - Ohk' a(gs),tb(s)

Statement 3In accordance with the definition 2 full vecta®@sandb are in relation tdR1 if and

-
only if all subvectorsa , b are in the relationt, i.e.
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dRlp-0:4drlp-

Statement 4In accordance with the definition 2 full vectoa andb are in relation t&R2 if and

—

j
only if all subvectorSi b are in the relation2, i.e.
arzp - O;: arp -

Statement 5In accordance with the definition 2 full vecta@sandb are in relation td&R3if and

-]
only if all subvectorsa , b are in the relation3, i.e.

ar3p - 0:ar3p -

Statement 6In accordance with the definition 2 full vectdnsand b are in relation tdr4 if and

— ]

only if all subvectorSi : b are in the relation4, i.e.
adR4p - 0:drdp-
Statement 7In accordance with the definition 2 full vectdasand b are in relation tdR5 if and

—

j
only if all subvectorSi b are in the relations, i.e.
a R5p - 0: 8 150 -

Statement 8In accordance with the definition 2 full vectcmsand b are in relation tdR6if and

j
only if all subvectorSi b are in the relationG, i.e.
dR6b -0:d16b"

Statement 9In accordance with the definition 2 full vectoasand b are in relation t&R7 if and

j
only if all subvectorsa b arein the relation?, i.e.
daR7b-0:4d17p

Statement 10In accordance Wlth the definition 2 full vectow and b are in relation tdR8 if

and only if all subvectora b are in the relations, i.e.
daR8p-0:4r8p-
In the case where the subvect&be o full vectors a € A represent different combi-

. . ) -] .
nations of relationsl, r2, r3, r4, r5, r6, r7, r8, the ratio of the full of the vectord & A is not
so obvious and require evidence.

Theorem 1.Let on the set of subvectozrrsvectorséii € A given binary relatiorR=r1 [7r2, and

a, =9 anda,, = . Then, on the set of vectolsis given by a binary relatioR3, i.e, to

0da.a0 A aR3 %

ISSN 1028-9763MarematnuHi Mamuay i cucremu, 2015 Ne 4 7



Substantiation.Since &, = <, then at least one pair of respective subvectéfs aj of vec-

tors a,,a, € A fair treatmenR1, wherea, xa, =0, and sinced,, = &, then at least one pair

-k =k —k -k -k
of subvectorsa,,a, of vectors al,a € A fair treatmentR2, and wherea, xa, = a,,

-k -k -k - -

a, Xa, = a,. This means, by the above definition of 3 thigtxa = a1 a xa, = a2

a1 X a2 =0, i.e. a1 R3 ¢ a, for Val,a2 € A, as required.

Theorem 2.Let on the set of subvectozasvectorsai € A given binary relatiorR=r1 /7r3, and

a, =< anda; =< . Then, on the set of vectohsis given by a binary relatioR3, i.e, to
Ja.alA amRa

-0 -9
Substantiation.Since &, = <, then at least one pair of respective subvec®rsa, of vectors

al, a € A fair treatmenR1, where 59 xag =0, and sinced,; = J, then at least one pair of
subvectors éf ak of vectors al, a € A fair treatmentR3, and where akxak zalf
akxak zaz ékxék =0. This means, by the above definition of 3 traitxa = a1

al X a2 = a2, al X a2 =0, ie. a1 R3 ¢ a, for Val,a2 € A, as required. Similarly possible
formulate the following assertion.

Statement 11The relationship oR3 on the set of complete vectogq, 52 € A defined by the
union of relationship i¢r2/7r3) or (r4/7r3), or (r5/7r3), or (r6/7r3), or (r7/7r3), or (r8LA3)

-l . . . . : . .
on subvectora € a, here conjunctive properties relationsh@absorb properties relationship
r2, r4, r5, r6, r7 andr8.

Also it can be shown that the relationshigR¥on the set of full vectorél, 212 € A given asso-
ciation relationshigr4 7 r5) or (r4J r6), or (r57 r7), or (r27 r5), or (r27 r4) on the subvec-
tora € a.

Theorem 2.Let on the set of subvectoasvectors ai € A given binary relatiorR=r2 76, and
a, =< andagy = <. Then, on the set of vectobsis given by a binary relatioR2, i.e., to

nd.atA aRr @
- - - . - _)g _)g
Substantiation Since 8, = <, then at least one pair of respective subvec&rsa, of vectors

-9 —-g -9 -9 -9 -9 -0 -g
al, a € A fair treatmentR2, where, @, xa, = a,, a, xa, = a,, a xa, =0 and since

-k =k
8, =9, then at least one pair of subvectés, a, of vectors al, a € A fair treatmentR6,
-k =k -k -k =k -k -k Sk

and wherea, xa, =a,, a,xa,= a anda, xa, =0. This means, by the above definition

3, thata, xa, = a, a, xa,=4a,, a,xa,=0,ie.a R2 g for a, a, € A, as required.
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Similarly possible formulate the following assentio

Statement 12The relationship oR2 on the set of complete vectoa)g, 52 € A defined by the
union of relationship i§r2/7r7) or (r6/7r7), on subvectorgli € a.

Theorem 4 Let on the set of subvectoasvectors & € A given binary relatiolR= r1 /7r4, and
a, =Y anda , = 9. Then, on the set of vectohsis given by a binary relatioR4, i.e.

D&a.atA-a R4 a
-9 -9
Substantiation.Since &, = <, then at least one pair of respective subvec®rsa, of vectors

-9 —-dg -9 -9 —-g —-g -9 —-dg
al, a € A fair treatmentR1, where,a, xa, =a,, a, xa,=a,, a, xa, =0 and since

Sk Sk
a., =9, then at least one pair of subvect&s, a, of vectorsal, a € A fair treatmeniR4,
-k -k -k =k Sk -k -k Sk

andwhere,a, xa, = a,, a8 xa,=a anda, xa, =0.

This means, by the above definition 3, th&atxa, =a, a, xa,=4a,, a, xa, =0, ie.
al R4_)aZ for Val,az € A, as required.
Similarly possible formulate the following assentio

Statement 13The relationship oR4 on the set of complete vectoag, 52 € A defined by the

union of relationship i§r1/7r7) or (r4/7r7), on subvectoéi € a.

Theorem 5.Let on the set of subvectozﬂsvectorsai € A given binary relatiorR=r1 /715, and
a,7=9Y and &;=9. Then, on the set of vectoss is given by a binary relatioRR5, i.e.
va acA: aR5a

Substantiation.Since &, = &, then at least one pair of respective subvec&?rs 59 of vectors

—J -0 -0 —J -0 -0 —-g —-J
al, a € A fair treatmentR1, where@, xa, =a,, a, xa, = a,, a, xa, =0, and since
—k —k
a.; = J, then at least one pair of subvect@&s, a, of vectorsal, a € A fair treatmentR5,

Sk ok ok ok ok ok Sk ok
and wherea, xa, =a,, &, xa, = a, and a, xa, =0. This means, by the above definition

3, that i.e.a1 R5 _éz for Va,, a, € A, as required.
Similarly possible formulate the following assertio

Statement 14The relationship oR5 on the set of complete vectoag, 52 € A defined by the

union of relationship i§r1/7r6) or (r5.7r6), on subvectoﬁlJ ca.
Theorem 6.Let on the set of subvectors a vect&% A given binary relatiorR=r1 [7r2/7r3,
anda, =9, a,=J and @ ;= J. Then, on the set of vectors A is given by a hinatation

R3,ieVa acA: aR8 a,
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Substantiation.Since &, =< and 8., =<, then at least one pair of respective subvectors

a , a, anda,, a, of vectorsal, a € A fair treatments1 andr2, as well as the relationship

r'=(rl [7r2) in accordance with theorem 1 given the relationsBiand asa ; = <, then at least

—-Nn -n

for one pair of corresponding subvect@s, a, to the fair treatment3, and the definition 1 of
the ratio ofr"=(r3 7 r3) setsr3, then on the set of complete vectc§§, 52 € A ratio R=r'7
r'=(rl [7r2) [Jr3 coincides withr3,i.e. 8, R3 @ for al, 52 € A, as required.

Theorem 7.Let on the set of subvectoawectorsai € A given binary relatioR=r1 [7r2/[7 r4,
anda, =Y, a,=J anda , = . Then, on the set of vectoksis given by a binary relation
R3ieVa acA: aRa

Substantiation.Since &, =< and 8., =<, then at least one pair of respective subvectors

—-J —-J -k -k
a, a,anda,, a, of vectorsal, a € A fair treatmentsrl andr2, as well as the relationship

r'=(rl [7r2) in accordance with theorem 1 given the relationsBignd asd,, = <, then at

—-N —-n

least for one pair of corresponding subvectars a, to the fair treatmen#, and the definition
13 of the ratio off"=(r3 /7 r4) setsr3, then on the set of complete vecta®s, a, € A ratio

R=r'[7r"'=(r1 [Jr2) [Jr4 coincides withr3, i.e. al R3_)a for Val, 52 € A, as required.
Similarly possible formulate the following assentio

Statement 17The relationship oR3 on the set of complete vectoag, 52 € A defined by the
union of relationship igr1/7 r2/7 r5), or ..., (r27r3[7r4), or ..., ( r57 r6/7 r7) on subvector
aca.

Theorem 8.Let on the set of subvectoaS/ectorséi € A given binary relatioR=r1 [7r2/7r3[7
r4,anda, =49, a,=9, a;,=3 anda, =9I . Then, on the set of vectassis given by a

binary relatiorR3,i.e. Va, ac€ A: aR3 a

Substantiation.Since &, =<, a, =Y, and &5 =Y, then at least one pair of respective

—-J —-J —-n —Nn —k -k

subvectors, , a,, a,, @, anda,, a, of vectorsal, a € Afair treatmentsrl, r2 andr3, as
well as the relationship=(r1 /7r2/7r3) in accordance with theorem 5 given the relations8ip

—-Nn -n

and a8, = I, then at least for one pair of corresponding sulmred®,, @, to the fair treat-
mentr4, and the definition 13 of the ratio 0&(r3 [7r4) setsr3, then on the set of complete vec-

tors 51, 212 € AratioR=r'[7r'=(r1 [Jr2[7r3) ({7r3/[7r4) coincides withR3, i.e. 51 R3ﬁa for

Va,, a, € A as required.
Similarly possible formulate the following assentio
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Statement 18The relationship oR3 on the set of complete vectoag, 52 € A defined by the
union of relationship i§r1/7r2/7r3[715),..., (57 r6/7r7/[7r8) on subvectoerj €a.

Theorem 9.Let on the set of subvectors a vectarg A given binary relatiofR=r1 [7r2/7r3
r47r5, andd, =9, 8,7, 8, =9, a,=9I anda s =J. Then, on the set of vectors

Ais given by a binary relation R3,i.¢.a, ac A: a3 a.
Substantiation.Sinced; =9, a, =49, 8, =9 and @, =<, then at least one pair of re-

—-J -0 —-n —Nn —m —m -k -k

spective subvector®,, a,, a,, a,, a,, a, and a,, a,of vectors a,, &, € A fair treat-
mentsrl, r2, r3 andr4, as well as the relationship=(r1 /7 r2/7 r3/7 r4) in accordance with
theorem 7 given the relationship and asd,; = <, then at least for one pair of corresponding

—=n

=N
subvectord,, @, to the fair treatments, and the definition 13 of the ratio 8%=(r3 /7 r5) sets
r3, then on the set of complete vectd§§, 32 € AratioR=r Jr’= (r1 [Jr2[7r3)J (r4[7 r5)

coincides withR3, i.e. 51 R3_'a2 for Va,, a, € A, as required.
Similarly possible formulate the following assertio

Statement 19The relationship oR3 on the set of complete vectoag, 52 € A defined by the
union of relationship ifr1/7 r2/7 r3[7 57 r6), ..., (r4Jr5r6/7 r7/7 r8), on subvector
a ca.

Theorem 10 Let on the set of subvectoasvectors 51 € A given binary relatiorR=rl1 [7r2[7

r30r4dr50r6,and @, =9, &, , a,=9, a,=9, ;= anda ;=9I . Then,

on the set of vector is given by a binary relatioR3,i.e. Va, ac€ A: a R a.
Substantiation.Since &, =9, a,=J, a; =9, a,=9 and 85 =Y, then at least one

—-J -4g —Nn —-n —-m —-M->S —>S -k -k

pair of respective subvectorg,, a,, a,, a,, a,, a, a,, a,, and a,, &, of vectors

a,, a, € A fair treatmentsl, r2, r3, r4 andr5, as well as the relationship=(r1 7 r2/7r30

r4/7r5) in accordance with theorem 9 given the relationsBiand as@ ¢ = <, then at least for

—-Nn -n

one pair of corresponding subvect@s, a, to the fair treatmen®, and the definition 13 of the
ratio of r"=(r3 [7r6) setsr3, then on the set of complete vect@s, a, € AratioR=r'[7r'=rl

Or20r30r40r5 [Jr6 coincides withR3, i.e. 51 R3qa2 for Va,, a, € A, as required.
Similarly possible formulate the following assentio

Statement 20The relationship oR3 on the set of complete vectoag, 52 € A defined by the
union of relationship i§r1/7r27r30rAr57r7), ..., (13 r4Jr5r6/7r7[7r8) on subvec-

-]
tora € a.
Theorem 11.Let on the set of subvectoasvectors 51 € A given binary relatiorR=r1 [7r2/7
r30r40 506017, and @, =9, &, =, d, =9, &,=, &=, 8= and
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a,=d. Then, on the set of vectord& is given by a binary relationR3 i.e.
Va,acA: aR a
Substantiation.Sinced, =<, a,=J, a, =, a,ZJ, ., ZJ anda =, then at

—-g -0 —-n —-N -m —-Mn -S s —d —d -k -k

least one pair of respective subvect&s, a,, a,, a,,a,, a,,a,, a,a,, a, anda,, a,

of vectorsa,, a, € A fair treatmentsl, r2, r3, r4, r5 andr6, as well as the relationship=(r1
[ r20 r340 r4[J r5[ r6) in accordance with theorem 10 given the relatignsB3 and as

-Nn -n

a., = < then at least for one pair of corresponding sutore®, , a, to the fair treatment?,
and the definition 13 of the ratio of=(r3 7 r7) setsr3, then on the set of complete vectors

51, 32 € AratioR=r Jr'=rl Jr20r3Jr4[7r5 [Tr6 [Tr7 coincides withR3, i.e. 51 R3_}6g

for Va,, a, € A, as required.
Similarly possible formulate the following assentio

Statement 21The relationship oR3 on the set of complete vectoag, 52 € A defined by the
union of relationship i§r1/7r2/7r37r4J 5 r6/[7r8), ... ,(rl7r2 Jr3Jr4[T 5777 r8)

on subvectotﬁj c€a.

Theorem 12.Let on the set of subvectoasvectors aj € A given binary relatiorR=rl [7r2/7

r30r40r50r60r7,0r8and @, =Y, &,=, &=, &,=J, &=, =9I,

a,=YJand ag=9. Then, on the set of vectos is given by a binary relatioR3, i.e.

va acA: aR a

Substantiation Since &, =9, a,=9, A, =, §,=J, q;=IJ, ds=IJ, and

—-g -0 —Nn —-N -m —m —S —S

a,=J, then at least one pair of respective subvectys a,, a,, a,,4,, a,, a,, a,

—d ->d -5z —Z -k -k

a, a,a, a, anda,, a, of vectorsa,, a, € A fair treatmentgl, r2, r3, r4,r5, réandr7,
as well as the relationship=(rl 7 r2/[7 3 r4[Jr5/[7r6/7 r7) in accordance with theorem 11
given the relationship3 and as@.g = <, then at least for one pair of corresponding sedtars

-Nn -n

a,, a, to the fair treatment7, and the definition 13 of the ratio 8f=(r3 /7 r7) setsr3, then on
the set of complete vectoél, 32 € AratioR=r Jr'=rl Jr20r3r40r5 [Jr6 [Jr7[7r8

coincides withR3,i.e. 8, R3a for Va,, a, € A, as required.
On the basis of theorems and assertions are defiagid attitude of full vectors, given

union relationship subvectors. On fig. 1 showslhsic relationship of full of vectora € A by
combining relations subvectoas
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! rl v rd4=
r2 v r2= rl v r?—]
2 v ore= r4 o r7= R4
r2 o r';'—} R2 r4 v r8=
r2 v r8= r§ v rs=
r6 v r7= rl v r5=
rl v 2= rl « ré6= RS
rl v r3= rs v re=
2 v r3= r5 v r8=
r3 v r3=
4 v r3= r6 v r6= R6
5 v 3= r6 v r8=
6 « r3=
r7 o r3= R3 r7 v r7= R7
8 v r3= r7 « r8=
r5 v r4=
ré6 o rd= r8 o ]‘8:} R8
r7 o ri=
4 2= rl v rl=
s U= rl v r8=}> R1
rl v 2= r4 v r4=

r3
r3 v r3
r3 v 3 v 2 v r4
Tlur)v(asSord) v (2 vre) v (rl vr7) =R3

Fig. 1. Basic relationship of full of vectors byngbining
relations subvecta

C. Matrix representation multiply neural-like gravg networks

According to the theory of graphs [7, 8], the casuwen performed on the matrix correspond
structural change graphs, and in application ofttie®ry of multiply neural-like growing net-
works of relevant transformation of the structuréhese networks.

In the theory of multiply neural-like growing netvks with the help of matrices the topo-
logical structure of network is represented.

Due to the fact that the multiply neural-like groginetworks are dynamic structures,
which change (growing) as a result of receipt off mgormation on the receptor field, the matrix
n-PC are also converted in the process of anadysisstorage of information.

Line numbers of such matrix, are numbers of nelikalset elementsA= {a,}, where
icl={123,..k}.

Line matrix consists of a combination of the vesttd and N , where M — the vector
representing description of the object, the signstach are arranged from left to right in accor-

dance with the numbering of the receptors fromstteR = {rl,r 2,../n } and N — vector which
elements are numbered from left to right in theeof numbering of vertices &, i.c.

M ={n/ioiRr} N=(k/io R} here

{ 0, if the sign of the object, correspondinghe receptor missing,

n= 1, if the sign of the object, correspondintipe receptor there is;
(
0, if the vectorgli correspondingj line of the matrix, has no connection with the
new vector,
k= ) 1, if the vector&i correspondingj line of the matrix, has connection with the new
vector.
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In order to form a matrix of n-GN it is installedrmection coefficientd, > n . Let the
external information coming on receptor field, eggnted by &Vr = {rij}, ielr, jeJr . For

all pairs of vectorsa,a €Vr , whereVr is the set of row vectors of lengkh receptor area, intro-
duce mutually exclusive relationshir i, for the receptor zone.

o0&, d"0A (Hx A= A0 (T Td'= Tdn (Ta Td#0),

aR1a
r

S
herea, Xa - the conjunction of vector8, anda, , N — a logical AND;
dR22a204, A'0A (& A% An(Tax Taz= “an(Ta a=oy
dR3a=04 d'0A (Ax A's An(Tax Ta= "a)u(Ca Taz oy

ARear0 A AOA L W B H

“a)o(Ta T azoy

dRsa=0d A'0A(Ax A= An(Ca Tax "a)n(Ca T &# o).

-1 -2 -3 -k
A. Let there a set of vectors thereais, a,, a ,...,a .

B. Next is checks in which of the relatioRsl, R-2, R:3, R4, R5 is a pair of vectors, a of a
-2 -k -3 -k Skl >k
£ )3 )

2to k+g, hereg-a number of new vectors.

, Wherek ranges from

-1 Sk
sets of pairs of receptor are(a’s,i ' & ),

-1 -k

If the couple of vector%ari , &, ) , Is in respect of thR/1, R .2, R:3, R4, R5, then the op-

erations are performed respectively’, Q2 Q;% Q;* or Q;":

k k a,
3 - — -1 Sk Skt —1 —1 —k -1 —k -1 —k — k
er(a' a):( a?i’ al’l’ q )’ il :( il % n X na)E| T]C ri ;(ri a< ri a ri a'D i) C
—k+1 —1 —k ”‘1'_ 3" _ ”lk_ _ 2™
T B a?i x aﬁ rrj - p‘ rﬁ - p I::ﬁ - f ( a:(ﬂ) ak*l_ f ( ﬁ1)
o -1 é‘l B ~k _k
PL=f(nf.mb. Po=r(nf, ni)

c a’ a
5 1 ok ookl 1 o1 ok 1 ok ok kel 3
er(a a):( an" q na') n = n fi :(na( riana]r] [ ;0 k%k
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N k
OperationsQ;1, Qi® Qn® Qu’ or Q.1° are valid if theh > n, otherwise, if at =a ,
then

-l

ol ok _.k+1_, 1_: : 1: 1' _ ¥ - 1'
a=a a=a a-onf=4. nf= b P=tnf) P=rcr)

-1 -k -k —k+1 1 0 1
if a, =a,,then @, =0, a =0, nf =h, Pi= f(rrf‘)

1, if the operation was perforn@uq’,
k= 2, if the operation was perform@dz, Qr14, ers,
3, if the operation was performéxj>.

If the couple of vector%an , &, ) , Is in respect of thB/ 1, R:2, R .3, R4, R5, then the op-

erations are performed respectively’, Q2 Q;% Q;* or Q;*:

QrZ( é é): ( _': _>rk| ﬁar‘:”l) ﬁqz - ﬁ@'z' _>r|k = O _:|k+l= O [ﬁ = kb
m?:=b, P.L=t(m®. P.=f(nf)
a; k a; K
Qrzz(é _a"):(_arzl' _a: _a:<') _>r|2'= _:lz _:lk = _:lé’ _r>ik+:l= O kmz k b kﬁ]: k l
0 é_l 0 =2
=f , ,=f
P=f(m®. P.=f(nf)
—2 —skt —2 —k =2 —k —2_ >k _ Sk -kl 52 Sk

a 3
Qaa=3ad) a(aaan,c & a a0 |
nf=h nf=r(P) P=fCr) B=f( fh |
c a; a k a c

Qaa-@af Fa w(aaw cw b

= k] k1:f aﬂkl 1:f 3 R k_f akl 2
nf =P P.=tcm), P=tCth b Pre fom)

4 5 —k+1 ] . 4 5 —k+1
Here forQ.", Q.°, @, =0, if as a result of perform operatio@%,”, Qi1°>, &, =0

—k+1
and if as a result of perform operatid@s®, Q% a, =0.

-2 -k
The above operations are performed, hf>n, otherwise, if it is a: = ai, then

2 k 1 ) . -2 -k
ai;: arzl’ é: = _a”k, nlj?‘i = p, mka‘ = bk, P(;l: f( mka'), P;Z: f( n’f‘) and if ai = ai,

—2 — 2

o a =a, é:::o, rTf‘-: b. P;Z:f(mf“z)-

rn r

Further, if the couple of vector(s_ii = alf) is in respect of th&1, R2, R3, R4, R5,
then the operations are performed respecti@fy Q;%, Q;°, Q;* orQ,°: etc. while a plurality of
pairs will not become exhausted, , g, ),(6!1 el ),( a.a ,---,( a ,ria).

Thus, descriptions of concepts, objects, conditionsituations are formed in a matrix

that contains information about these conceptsaidj conditions or situations and relationships
between them, pointing to interdependence of gdimission.
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Fig. 2 depicts the determination of the ratio 06 tiull vectorsgll,a2 consisting of sub-
vectors

T _ 2 3 _, 4 — 5 . 6 7 . 8
a 1’ a 1’ a 1’ a 1’ a 1! a 1! a 1’ a 1’
1 -2 3 4 5 .6 7 8
az az’az’az’az’az’az’azl
- a a; a; a; as ar aj at
(l, 1 ] 11 1L 1] 1L ] ] 1
A a: a; a a; as al a:
a2 L 1l ] ] 11 ] 11 1L 1
ri r2 rs 74 r2 re ri r7
L IL 1] Il 1
r3 r3 r2 r4
r3 r3
L IL |
N R3
a; 1
a; 1

Fig. 2. Defining of vectors relationshif , a,

Binary relationships between pairs of subvect:}iirs?:llZ are determined simultaneously.
The first pair of subvectors is in relatioh. The second pair of subvectors is in relation
r2. The third pair of subvectors is in relatidn The fourth pair of subvectors is in relatigh
The fifth pair of subvectors is in relatio8. The sixth pair of subvectors is in relation to
r6. Seventh pair of subvectors is in relatrdn The eighth pair of subvectors is in relationo
All relationship of subvectors are determined galah one time interval. Then, in accor-
dance with the ratio of the base vectors defineddiybining their subvectors (Fig. 1) are deter-

mined in what respect are the full vectfi't;sgl2 :

The first and second pair of subvectors is in #ationr3. The third and fourth pair of
subvectors is in the relatioB.The fifth and sixth pair of subvectors is in thé&at®enr2. The se-
venth and eighth pair of subvectors is in the r@tat4. The fifth and sixth, seventh and eighth
pairs of subvectors are in the relatiéh In general, full vectors are in the relatiBB. In accor-
dance with a relation d®3 are given operations for converting network.

L a, a @ @ a a I
({8 10 10 [; 10 10 i i ]
|

The input
veclor

i,

a

=
4
a,

a

(I

o

[

=k

a;

a

a;

a

a

The knowledge |

| e

[

a

a

a;

ai

a,

a,

i

(]

(M

a

a

[(A

11

I

I

] e

Fig. 3. Here shows the definition of the relétidpsbf the
input full vector with the full vectors of the knéedge base

In Fig. 3 shows the definition of the relationshifthe input full vector with the full vec-
tors of the knowledge base. The input vector dessrthe concepts, objects, conditions, situa-
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tions, or images of the outside world. For examfie, input vector describes the image of
human face, and the base knowledge contains desogf entities stored earlier. Relations
vectors are determined described above. As a result, either the inputorastwritten into the
knowledge base (in knowledge base there is no isnabe) or not written (such image is aa-
ble in the knowledge base). Wherein the definidgti@nships of all vectors of the kwledge
base with input vector is carried out simultanepusla single time interval. Thus, with incs-
ing of the knowledge base, execution time of openatremains unchanged. A relative spee
the information processing with increasing the klealge base increases.

This property of nGN at a hardware representatiormatrix form(Fig. 4) allows increas-
ing the volume of information processireely (due to the modular structure) hout loss of
time of its processinffue to the massive parallelicof operationgperforming).

. o ) .
:‘1"f 7t,‘. 4 J‘-‘ \
"’* e - T -
1‘.‘ ,_";"\ . N ":\.~ .
-';- - \( 1*‘
-.1’ | A e
BIECES=S
— - ,——-\-__‘ -
' | LR S gt
- P T e
> ":'J_.-.‘-—l’-=,-‘:l-‘1; .‘* ,-
> f-;""_di“’\g‘,*- Yy
Sy

Fig. 4.This is hardware representation in matrixn

3. Conclusion

Matrix representation multiply neu-like growing networks in the form of a matrix all us to
solve the problem of hardware implementation oélliigent systemwusin¢ these networks as a
knowledge base. Due to the fact th-GN is a dynamic structure that changes (grows)rasalt
of receipt of new information on the receptor fidlder physical implementation is difficult du
to the organization of dynamically changing conimexs between network elemel

In matrix representation, multiply-GN, input information into the network is the pres
of redistribution of pointers (linksbetween existing and emerging elements of the r

As a result of this process the object is includedlass to which it belongs, or a n
class of objects.

Forming the matrixassociativelinks between descriptions of tlobjects on their commc
characteristics is set wgutomaticall. Description of the object or class of objectsal@es in
certain parts of the network that can effectiverform different operations of associat
search.

Minimization of the presentation of information in - matrix nGN is carried out b
compression of the information at every level, adl ws due to the fact that the same coia-
tion of attributes of multiple objects represents.

The relative speed of information processing inn-GN with the increas in its volume
increases.
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