<B6A> <138> <135> <0m0.080s>
495386035728052477777400945855495719427221268033888430609557497997929616569
5336056

<6B> <137> <135> <0m0.086s>
495386035728052477777400945855495719427221268033888430609557497997929616569
5336056

Result:Isomorphic.

It ensues on the complete coincidence of sum&0®% similar. It is a performance with two
Ramsey’s graphsthat have the same structure but that are lalukifedtently.

As we see, the “length” of value depends on theéexenumber and coincidence on relation the

“lengths” of intersection and full value. It can beat as an “isomorphism measure”. Naturally,
their essence needs to research.

4. THE PROBLEMS OF ADJACENT STRUCTURES AND
RECONSTRUCTIONS

To adjacent structures we call the greatest suphgrand smallest super-graphs of a graph that are
related with reconstruction problem. The reconsioac problem is well-know as th&lam’s
Conjecturg[7].

4.1. Relationships between isomorphic graphs andeir (G\v;)-sub-graphs

Here is suitable to begin with a theorem, proved\byitov in 1975 [35].

Titov_theorem If all the G\vi)-sub-graphs of grap® are isomorphic, then automorphism group
AuG is transitive on the set of vertic¥s

Comment:Iit mean that grapls is vertex symmetric (“transitive”).e. there exists only one vertex
orbit £Vy-1-x which correspond just to one isomorphism class-¢ of (G\v;)-sub-graphs.

There we return anew to problems of the relatigrshoetweerequal positionsand remaining
graphs (Prop. 2.1) and relationships betweantomorphisms, local isomorphisms, orbasd
semiotic invariantgProp. 2.2).

Indeed, vertex OrbitNy-1-k=€AVi=1,...,izjv)k=1=« IS & transitivity domain of automorphisms in
AutG that be expressed by an isomorphism class-x of (G\vi)-sub-graphs and is represented in
the form of arequivalence classf vertices in partial matris of decomposed sign matri

Example 4.1.Sign matrixSa of the graplGa (see also Example 2.9):

A:-2.8.21; B:-2.7.16;
C:+2.45;D:+2.5.7
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1 2 3 6 7 8 4 5 i ABCD Qb 12
0 B B CC C DD 1 0232 1 32
0 B CCOCCDD 2 0232 1 32

0O CCCcDUD 3 0232 1 32

0O B Bl D D 6 0232 1 32

0 B D D 7 0232 1 32

00 D D 8 0232 1 32

| 0 Al 4 1006 2 60

0f 5 1006 2 60

Comment:The orbits are recognized: graBh has two vertex orbits (1,2,3,6,7,8) and (4,5).
Between a verteVy orbit and G\v;)-sub-graphs be valid following proposition.

Proposition 4.1. For each vertex orb¥NV,=€XViy,...,Vig)k, Ke[1, K], correspondan isomorphism
classI'v={(G\v))1=...=(GC\Vi) g} k-

Comment:We state that an isomorphism cl@&gs practically an “isomorphism clique”. i.e. dflet
pairs of G\vi)-sub-graphs are isomorphic.

Sign matricesS, and Sg called structurally equivalentif their pair signs, frequency- and class
vectors coincides.

If sign matricesSy, and Sg are structurally equivalenGa=Sg, then according to Prop. 2.2 are
corresponding grapl@, andGg as a rulasomorphi¢ Ga=Gg.

Example 4.2. Sign matrix Sag=1) of sub-graphGa\vi-1 and Sa=) of sub-graphGa\vi= that are
induced by the first vertex orbit &Ga:

A:-2.7.16; B:-2.6.12; C:-0.2.0;
D:+2.4.5; E:+2.5.7.

11 6 7 8 2 3 4 5 i ABCDEK 123 2| 6 7 8 1 3 4 5 i ABCDE k 123
0 C C gCCC (g 1 00/00100 ©0CCCCCC ¢ 2 007001000
| 0 B B D D D D 6 02140 2 004 | 0 B B D D D D 6 02140 2 004
0 BB D D D D 7 02140 2 004 0 BPD D D D 7 02140 2 004

00 D D D D 8 02140 2 004 00 D D D D 8 02140 2 004

| 0 A E E 2 10132 3 032 | 0 A E E 1 10132 3 032

0 E E 3 10132 3 032 0 E E 3 10132 3 032

0 A 4 10132 3 032 0 A 4 10132 3 032

0| 5 10132 3 032 0| 5 10132 3 032

Commentsa) From structural equivalence the sign matrices lcalecthat G\v;)-sub-graph$sa\vi=;
andGa\vi=2 (that are induced by the first vertex orbit@{) areisomorphic i.e. these belong to the
first isomorphism clasBy=;. To this class belong al€é\vi=3, Ga\Vi=s, Ga\Vi=z andGa\vi=s.

Example 4.3. Sign matrix Saj=4) of sub-graphGa\vi-a and Sa=s)y of sub-graphGa\vi=s that are
induced by the second vertex orbit@:

A:-2.6.11; B:-0.2.0;
C:+2.3.3; D:+2.5.7.

51 40 1 2 3 6 7 8 i ABCDk 123 4 5/ 1 2 3 6 7 8 i ABCDk 123
O Bl D DDDODOD G5 010610060 B DDDD D D 4 0106 1 006
0 B B B B B B 4 0/00200 0 B B B B B B 5 0700 2 000

| 0 AACC ¢ 1 2131 3 103 | 0 AACC ¢ 1 2131 3 103

0O A C C ¢ 2 2131 3 103 0O A C C ¢ 2 2131 3 103

0 C C ¢ 3 2131 3 103 0 C C ¢ 3 2131 3 103
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0 A A 6 2131 3 103 0 A A 6 2131 3 103
0 A 7 2131 3 103 0 A 7 2131 3 103
0] 8 2131 3 103 0] 8 2131 3 103

Commentsa) From structural equivalence the sign matrices lcalecthat G\v;)-sub-graph$sa\vi=4
and Ga\vi=s (that are induced by the second vertex orbiGgf areisomorphic i.e. these form the
secondisomorphism clas§-». b) From no-equivalence the sign matrices (Exampl2sadd 4.3)
conclude that G\vi)-sub-graphs of the first isomorphism cldsg; no are isomorphic with the
(G\v)-sub-graphs of the second isomorphism class

Corollary 4.1. So it is demonstrated that for each vertex of®fy, ke[1, K], correspondan
isomorphism clasF of (G\v;)-sub-graphs.

Example 4.5.Sign matrixSg of the graplGg (see also Example 2.9):

A:-2.8.21; B:-2.7.16;
C:+2.4.5; D:+2.5.7

2 3 4 5 6 7/ 1 8 i ABCD Qb 12
0 C B B C D D 2 0232 1 32
0 C CB B D D 3 0232 1 32

0 B CCDOD 4 0232 1 32

0 C gD D 5 0232 1 32

0 B D D 6 0232 1 32

00 D D 7 0232 1 32

| 0 Al 1 1006 2 60

0f 8 1006 2 60

Comment:From structural equivalence the sign matri8gandSg conclude isomorphis@,=Gsg.

Isomorphism recognition on the level of substitntodoes not recognize the orbits, but the
substitutions stay after all to the frameworks dfits.

According to Prop. 3.5 accompany with the isomaphbf graph$sa andGg theisomorphism of
orbits, ({Vi)a=(2Vi)s, ke[1, K], of these graphs.

NB! An orbit £V can be contains also only one element, such ediseltrivial orbit.
From isomorphism of orbits ensue according to P4apnext proposition.
Proposition 4.2.From orbit isomorphism(@2Vi)a=(£Vi)s, ke[1, K], of isomorphic graph&a and

Gg ensue thésomorphism of isomorphism classés)a=(I'k)s, ke[1, K], where G\v))ac(I'k)a and
(G\Wi)e=(T'k)e.

Comment:Isomorphism of isomorphism classéEx)a=(I'k)s, of (G\V))-sub-graphsthat accompany with
isomorphism of vertex orbitdV)a=(£2Vk)s, constitute practicallyan union of isomorphism classes
(T'W)au(I'k)s, Where exist also inter-class isomorphigi@sv;) a=(G\V;)s,

Look the(G\v;)-sub-graphs of grapBg (Example 4.2) that is isomorphic wi@n?

Example 4.5.The sign matrixSg(=3 of sub-grapiGg\vi-3 and sign matrixSgi=s) of Gg\vi=¢ Of the
first vertex orbit ofGg:

A:-2.7.16; B:-2.6.12; C:-0.2.0;
D:+2.4.5; E:+2.5.7.
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3] 2 4 5/ 1 6 7 8 i ABCDEK 123 6/ 2 4 5 1 3 7 8 i ABCDE k 123
0 C C gCCCC 3 00700100 0CCCCCC ¢ 6 007001000
| 0O B BB D D D D 2 02140 2 004 | 0 B BB D D D D 2 02140 2 004
0 B D D D D 4 02140 2 004 0 B D D D D 4 02140 2 004

00 D D D D 5 02140 2 004 00 D D D D 5 02140 2 004

| 0 E E Al 1 10132 3 032 | 0O E E Al 1 10132 3 032

0 A E 6 10132 3 032 0 A E 3 10132 3 032

0 E 7 10132 3 032 0 E 7 10132 3 032

0| 8 10132 3 032 0| 8 10132 3 032

Commentsa) Exactly the same state that in case of first veadit of G, but distribution differ
b) Thus, to thefirst isomorphism clas$«-; belongGg\vi=2, Gg\Vi=3, Gg\Vi=4, Gg\Vi=s Gg\vizg and
Gg\vi=7. ¢) From isomorphismGa=Gg concludeinner-classes isomorphism@G\vi=1)a=(G\vi=2)s,
(G\Vizz)/_\E(G\Vi:3)B, (G\Vizg)/_\E(G\Vi:4)B, (G\Vizs)AE(G\Vi:5)B, (G\Vi:7)/_\E(G\Vi:5)B, (G\Vizg)AE(G\Vi:7)B.

Corollary 4.2. So it is demonstrated that if grap@Bs andGg are isomorphic then in the case of
each isomorphic isomorphism clasdW)e=( I'k)s, exist the inter-classes isomorphisms
(G\W)ka=(G\V)ke.

According to Titov theorem a vertex symmetric grdg@ds only one isomorphism claBg-1-x of
(G\v))-sub-graphs, i.e. all its3}v;)-sub-graphs are isomorphic.

Let the G\vj)-sub-graphs are results phir-wisedisjunctive(G\v;)-operationson the framework of
a vertex orbitV,=€AViy,. .., Vig)k=1=k Of graphsG andGg.

Example 4.7.The sign matrices ofdlv)-sub-graphs ofertex symmetrigraphsPRA, andPRAg
(see Example 3.3). 1) Sign matrix @\(;)-sub-graphPRAa\vi=190 of PRAA and 2) Sign matrix of
(G\v))-sub-grapPRAg\vi-1p of PRAg. These have common pair signs:

A:-4.15.29; B:-3.8.10; C:-3.7.8; D:-3.6.7; E:-3.6.6 : F:-3.5.5; G:-3.4.3;
H:-2.4.4; 1:-2.3.2;J:-0.2.0;
K:+2.3.3; L:+2.4.6; M:+3.6.9; N:+3.8.16;

10| 6 13| 9] 5 14 1 17/11 12| 7 8 15 16| 3 4 19 20| 2 18| i ABCDEFGH JKLMN Qb
0 J J] J| J J| J I J I J J J I J J J I J J[10 000000000190000 1
| 0 HCOgL NHI|F FLLUHTGHHTHTHTDD N D 6 001302061 10302 2
00 g N LI HF FHHL L DDHH D N13 001302061 10302 2
001l I|l]MMKKDODTDTDUHTHHH. 1| 9 002400044 12020 3
| 0O HNB DDLTLUHTHGHTHTDD H I| 5 010400062 10302 4
00 B NDDHUHTL L DDUHH/I H14 010400062 10302 4
| 0O Il H HHHDTUDTLTL D D L E 1 010410052 10311 5
00 HHDDHHDDL L E L17 010410052 10311 5
[ 0 KT B B I| M HM H I 1|11 020202044 12020 6
00 B I | B HMH M/ 1|12 020202044 12020 6
[0 L N HNHB I| H D 7 020300062 10302 7
0 HNHN I B H D 8 020300062 10302 7
0 L| I B H N D H15 020300062 10302 7
00 B I N H D H16 020300062 10302 7
0 L I B L G 3 020300152 10311 8
0 B I|] L § 4 020300152 10311 8
0 L| G L|19 020300152 10311 8
0| G L[20 020300152 10311 8
0 A 2 100310234 10301 9
0/ 18 100310234 10301 9
10| 6 13] 5 14| 1 19| 9 11|12 7 16| 8 15| 4 20| 3 17| 2 18| i ABCDEFGH JKLMN Orb
0 J J] J J[ J J[J J[ I J I J I J I J J]J J10 000000000190000 1
| 0 HL NHI|F FL HL HHGDH DN 6 001302061 10302 2
OO N LI HCFFHILHTLDHDH D N13 001302061 10302 2
| 0 HN D 1 D DL HL HHTDH B H I| 5 010400062 10302 3
00 D ND I| D H L HL D HB H | H14 010400062 10302 3




| O DM H H H B H D L D L I|] L E 1 010410052 10311 4
00 H M HB HDHDL | L E L19 010410052 10311 4
| 0 K K D I| B DD HHHMI I|] 9 011301044 12020 5
o] K I D BLH H M H | 1]11 011301044 12020 5

0/ B B I I| M H H | 1[12 020202044 12020 6

[0 HL NH I| N D H D 7 020300062 10302 7

O N L| | H D N D H16 020300062 10302 7

[0 H N B H I| H D 8 020300062 10302 8

00 B N | H D H15 020300062 10302 8

[0 I| L B L § 4 020300152 10311 9

0l B L| G L|20 020300152 10311 9

[ 0 D L § 3 020300152 10311 10

0| G L|17 020300152 10311 10

| 0 A 2 100310234 10301 11

0/ 18 100310234 10301 11

Comments:a) (G\vi)-sub-graphs of poly-symmetric graphs gartially symmetric.b) The sub-
graphsPRAx\vi-1p of PRAx and PRAg\vi-10 of PRAg have 14 common pair signs but their sign
matrices no are equivalent. ThBRAx\Vi=190 Of PRAy andPRAg\vi=19 of PRAg arenon-isomorphic.

c) From vertex symmetry d?PRA. andPRAg conclude that all thePRAa\Vi)-sub-graphs form an
isomorphism clasd'ax=1=xy and all the PRAg\v;)-sub-graphs form also alsomorphism class
I's=1=K).

Corollary 4.3. From non-isomorphism of sub-grapRRAa\vi-10 and PRAg\vi-1o concludenon-
isomorphisnof graphsPRA, andPRAg.

4.2. The adjacent structures: greatest sub- and sriest superstructures
There exist elementary operations with edgesefifjoval an edg&\g; give agreatest sub-graph
G*? of G; 2) addition an edg&use; give asmallest super-graph &°of G.

Definition 4.1. The greatest sub-grapl&"® and smallest super-grap®s“® both calledadjacent
graphsG® of graphG.

Proposition 4.3.If the edge operatiorfshave been appliedisjunctively {(fj)iv...v(fj)q}n to the
vertex pairs of an pair orbi?R,=¢Xrj,...,liig)n Of @ graphG, then the disjunctive adjacent graphs
of graphG form an isomorphism clasg,={( G*%,)1=...2(G*\),}.

Comment:All the graphsGadj of an isomorphism clads, have the same structure and represent an
adjacent structure G%' of G is expressed by correspondisign matrixS?.

For differentiate are the serial numbers of pamils (i.e. “non-edge” orbits) denoted oy
€{1,...,N} and pair(+)orbits (i.e. edge orbits)e{1,...,N}, whereN+N'=N.

Definition 4.2. An edge operation that disjunctively transfostrsictureGSto an adjacent structure
GS“, is calledmorphism F,, Fn: GS>GSY,.

Therefore, morphisni,: GS->GS*h,, that is applied to @air(-)orbit 2R, of GS induce an
adjacent super-structur&S™,_ of GS and morphismF,.: GS»>GS',, that is applied to a
pair(+)orbit 2R of GSinduce aradjacent sub-structur&6 S, of GS.
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Example 4.7.Graph structur&S.37 (6.9.4)by Graph Atlas [36] G163), i@djacent super- and
sub-structuresind Entry of identifiers of adjacent structured aharacteristics of morphisris:

A:-2.4.5; B:-2.3.2; C:+2.3.3; D:+2.4.5.
| 111222 | k
2-2 3-1 | 1 3 5 2 4 6] i ABCD 12
| O D DC-AC| 1 1022 1 22
1- 4-2 0 D| CC -A 3 1022 1 22
O-A CC | 5 1022 1 22
| 0-B -Bj 2 1220 2 20
0 -B| 4 1220 2 20
6-2 5-1 0 6 1220 2 20
GS GSY 1 2
GS™,. 29 30
GS.37 | kK(p) 2.2 (B) |1.2 (A
PP 3/6 3/6
GS™,. 72 76
GS.37 k.k’(p% 1.1 (+D) | 1.2 (+0O
PF ., 3/9 6/9

Where, GSF,. and GS™*®,, — range number adjacent structure correspondingky;— index of
partial matrixS ¢ that contain binary orbit, whefp) to concretize the pair orbit in therelfE, —
percentage of pair orbit enorphism probability.

Adjacent super-structures by pair orbB, GS*- s, (GS.29(6.10.11),by Graph Atlas G184) and
by pair orbit-A, GS"F -4, (GS.30(6.10.12) by Graph Atlas G180) and their matric&s

2-4 3-3 2-4 3-2
@-2 ]@-3
6-4 5-3 6-4 5-2

DEG=23243 DEG=2314%51
A:-2.5.8; B:-2.4.5; C:-2.3.2; A:-2.4.5; B:-2.3.2;
D:+2.3.3; E:+2.4.5. C:+2.3.3; D:+2.4.6; E:+2.5.8.
| 1]12|3 3|4 4 | k | 112 2| 3|4 4 | k
| 1] 4 3 5] 2 6] i ABDODE 1234 | 1] 3 5] 4 2 6]/ i ABCDE 1234
| 0-Bf E EJ] EE | 1 010041 0022 | 00 E Ef DD CC | 1002121 0212
| O DD |-C -C| 4 012202 0020 | 0 D] D] C-A] 3 10121 2 1111
| 0 E|] D-A] 3 100223 1111 0O D-A C | 5 101212 1111
0O-A D | 5 100223 1111 | O-A -A] 4 200303 1200
| 0 D 2 101214 1011 | 0-B] 2 212004 1100
0] 6 101214 1011 0] 6 212004 1100

Comments:All the adjacent super-graphs by pair o8, GS*- 5, areisomorphicand all the
adjacent super-graphs by pair o, GS*¥,-.s, are alsasomorphic.

Adjacent sub-structures by pair orbiD, GS**-.p, (GS.72(6.8.18),by Graph Atlas G148) and by
pair orbit+C, GS%-.c, (GS.76(6.8.22) by Graph Atlas G137) and their matric®s
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2-1 3-3 2-4 3-1

1-2 4-4 1-2 4-6
6-1 5-3 6-5 5-3
DEG=23243 DEG=2314%51
A:-2.4.4; B:-2.3.2; A:-3.5.6; B:-2.4.5; C:-2.3.2;
C:+2.3.3; D:+3.4.4. D:+1.2.1; E:+2.3.3; F:+2.4.5.
| 1 112]3 3|4 | k | 1] 21 3] 4] 5] 6| k
| 2 6] 1] 3 5] 4 i ABCD 1234 | 3] 1] 5] 2] 6] 4 i ABMEF 123456
| 0-B] (] C -BJ-B| 2 03201 0110 O FI F] E|-C] E|] 3 0010221 011101
0Ol CI-B C|-Bl 6 03201 0110 | O EJ]E| DI-B|] 1 0101212 101110
| 0 CC J-Al] 1 10402 2020 | 0-B] -C] E] 5 011021 3 110001
| 0 -A| D] 3 11213 1101 | 0]-C|-C| 2 012020 4 110000
0O DO 511213 1101 | O-A] 6 1031005 010000
| O 4 12024 0020 | 0] 4 1110206 101000

Comment:All the adjacent sub-graphs by pair orbib, GS'%.-.p, areisomorphicand all the
adjacent sub-graphs by pair orbi€, GS™%._.¢, are alsasomorphic.

Corollary 4.4. Let there exist a isomorphic structu@s andGg. Then, in the case of each pair of
pair orbits £2R,)» and @R,)s, ne[1, N], according to Prop. 4.2 exist isomorphic isomasphi
classes, Iln)az( I'n)s, ne[l, N], of corresponding adjacent graphd®?.)a and G*%,)s, where
(G*Nac( Th)a and G*Ngc( Thn)e.

Comment:We already k n o w, that isomorphic grajieGe=Ge=... have isomorphic adjacent
graphs G*)az(G*¥)e=(G™ ). . .

Different adjacent structuré&®¥,, ne[1, N], of a graptG arenon-isomorphias a rule.
Proposition _4.4. If the morphisms F,; GS—»>GSY, have been disjunctively applied

Fiv...vFav...vFy to the orbits(Ry,....2R,,....Ry of a graph structur&S then we say that
structureGSis deconstructedo its adjacent structurdsGS%}=GS9,,....GS9,,...,GS\.

Comments:a) Indivisible structures cannot exist) We already k n o w, that adjacent structure
GS*, mean anisomorphism classr®?, that can be contain isomorphic adjacent graphs
(G )G x(G*)=... cGSY= T2,

4.3. On the Ulam’s Conjecture

Reconstruction means anything restore. On the wewpf Ulam’s Conjecturd7] mean it a
relationship between two graphs and théB\v()-sub-graphs. We demonstrate that the graph
reconstructions are in the structure semiotics @spelefinitely solvable problem by vertex orbits
NV and corresponding isomorphism classes @#)-sub-graphs. We demonstrate also that in
addition to vertex reconstructions there exist &dge and “non-edge” reconstructions. It can be to
construct a “constructive system of reconstructions
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The reconstruction problem is a very intensivelgrainee field in last half century of graph theory.
The research were continue for a long time. Theligatibns are quantities (Google are fixed
1.360.000 cases). But the ultimate solutions hawe some graph classes. What for so?

We issue from this that graph is represented in the canonical form, i.e. inftren of complete
sign matrixS* that represen®G with exactness up to isomorphism and orbits. lamthat all the
isomorphic graphs, G=...2G=...2Gv}k and only these, form aisomorphism clas$x that is
presented by correspondiaguivalent sign matriceS*;~...~S*~...~S*y

The classical treatment of reconstruction, the ‘etiwn Ulam’s Conjectureis formulated as
follows: “Let graphG hasp verticesv; andH hasp verticesu;, with p>3. If for eachi, the sub-graphs
Gi=G\v; andH;=H\u; are isomorphic, then the grapBsndH are isomorphic”.

Evidently be interested on the questimontain the collection of sub-grap®v, of G enough
information about grap itself? Here is suitable remark that the enoudbrimation about a graph
be contained in the sign mati$x.

On structure semiotic aspect:

e Isomorphic graph& andH constitute no more thadifferent graphs of one and the same
isomorphism clask, G&HcT', that haveone and the same structu&S andorbits that are
presented by equivalent sign matriGe$~Sy*.

e All the isomorphic sub-graphS\v; andH\u; divide to commorsub-structuregGS\vy)y, ...,
(GSW)x,..., (GSW;)k of isomorphic graph& andH.

According to grand old man W.T.Tutte [37] the smatof reconstruction problem must start just
from isomorphism classes.

Conclusion. To ignore the wording of Ulam’s Conjecture, but ite sense, i.el) To study the
relationship between isomorphic graphs and th@iv;)- and G\g;)-sub-graphs2) At the level of
“pair-isomorphism”GzH go to the level oflsomorphism classds, i.e. to the level of structure.

4.4. Reconstruction: an opposite operation of decstruction

To reconstructionof a graph structur€&S we take there reconstructability the structureitsy
adjacent structure8S%,,.

Proposition 4.5. If structure GS is deconstructed to its adjacent substructures
GS™,...,GS",,....GS", ie. to its greatest substructure§S(g),, then their union
U(GSg))n, N" €[1, N'], reconstructthe same structu@S.

Comments:

1. Let Gis represented in the form of adjacent mabDeconstruction the structu@&Sto its
adjacent substructures mean by Prop. 4.4 strictigjurictive removal an edge
(E\gj)1v...v(E\gjnv...v(E\gj)n in the case of each edge or pair(+)o¥BR,. This mean that
in each adjacent matrik, lack a connection. Consequently their union retaos the
graph, E\gj)1v...U(E\gj)nu...U(E\gj)n =E, E=G.

2. Principally be valid (1) also then, when graph lisgented by its list of adjacent vertices
(L\ej)1u...u(L\gj)nu...u(L\g)n =L, L=G.
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3. If we wish to compare grapls, andGg amongst then to first step is representing threir i
the form of sign matriceS, andSg. If these are structurally equivaleBi~Sg then by Prop.
2.2 are the graphs isomorphigy,=Gg. This mean that these haggual number Nbair orbits
R, with equal powergard2R,|, which in both matriceSy and Sz be located irequal
positions Their different numbering no have matter, becasseperate with unambiguous
elementqe,)a and €,)s of orbits (2Rn)a ja (€2R,)s. Therefore, these hawgual number N
equal adjacent structure8S*%,,, ne[1, N], i.e. isomorphic sub-graph&4\e,)=(Gg\e,) and
isomorphic super-graph&f\e,)=(Gg\e,).

4, If a g]rath that belong to isomorphism claBss reconstructablieby its adjacent structures

, then are so also all other grafhs Gc, Gp, ... of isomorphism clasE.

5. Thus Ulam’s Conjecture is true, but its set udastructiveand it verbatim tracking on the
ground of canonically represented, i.e. in the farfrsign matrices represented graphs is
senseless

Proposition _4.6. If structure GS is deconstructed to its adjacent superstructures
GS'h,...,GS™,...,.GS"R, i.e. to its smallest superstructur€3S(e;)n, then theirintersection
N(GSugj)n, N"[1, N, reconstructthe same structu@S

Comment:Intersectionbe valid also in case of corresponding adjaceritixp@)(Euej)n=E, E=G
and listsN(Luej)n=L, L=G

Corollary 4.5. If structureGSis on the ground of its pair orbit@R,,, ne[1, N|, deconstructablé¢o

its adjacent structure§n GS—»>GSY,, then it isreconstructableboth byan union of adjacent
substructures UGS™,, n"e[1, N'], and by an intersection of adjacent superstructures
N(GSugjn, N1, N.

Commentsa) Edge symmetrigraphG has onlyoneadjacent substructu@S™"%.-1-+. If it is also
bisymmetricthen it has alsoneadjacent superstructu@S™®, -;-y.. b) By formulation the Ulam’s
Conjecture must be speak on two isomorphic graphsand Gg that havep edges and have
correspondingly pairs of isomorphic adjacent grapBg™=Gg*"",, pe[1, F.

It is possible to set up another kind of recongiounc

Proposition _4.7. Morphism F is reversible— in each adjacent structu@S¥ of GS exists an
“opposite orbit £R’, whereat used opposite morphisimreconstructthe initial structureGS, F":
GS95GS

Comments:a) The reversing of morphism is valid both in theecag sub-GS*",. and super-
structuresGs™¥,.. b) Indeed, structur&S can be reconstructed by each of its adjacent teteic
GSY separately. On the seGE*} of all the adjacents oGS there exists certaiset of opposite
morphisms{F’}, ne[1, N], such that each its disjunctive elemeft;{ GSY5GYv...v(F
GS9—GS9) reconstructs the structu®S separately.

Corollary 4.6. With a morphismF, accompany also dransition- or morphism probality
PF.=card|{2R,|:cardR|, of transition to adjacent structufe GS—»>GS%,, wherecard2R,| is the
power of orbit andR| the number of edges or “non-edges” correspondingly

Comment:In principle are all the graph structur&S also adjacent structure8S*%, of some
structures.

42



It is known that non-isomorphic graphs can havees@ommon adjacent structures. On the other
hand, deep5|gn matrixS* (Prop. 2.4) shows by orbit®R, all the differences between adjacent
structuresGSY,. Consequently, the Ulam’s Conjecture can be intterovay to formulate.

Structural interpretation the Ulam’s Conjecture. Can be non-isomorphic grapa andGg have
structurally equivalent deep sign matri&%~Sg*, i.e. the same structu@S\=G?

Trueness, that non-isomorphic graphs cannot halyecommon adjacent structures to demonstrate
following system of the structures.

Definition _4.3. A system, that is formed from all th&ructures with |\V\elements(i.e. non-

isomorphic graphs W|th V| verticegp S andmorphismgF} between these whereby

i the se{ G is decomposed and ordered by numbers of effjesto structural levels
GSL,

il where structure&Sin GSL are ordered by essential structural measures,

we call to aConstructive System of Reconstructioms structural changesdenoted byCSR!

where|V| is itsdegreg[38].

Example 4.9.The lattice of Constructive System of Recogniti@8R"=°! [38] for the structures
with |V| 6 elements:

@' IR*f =15

|r¥|=14

Explanations:

Number of Fmorphisms |5*f=13
Ordinal number of GS
as |r*{=n2

r |
3003-PS
Number of F morphisms

Iz*]=11

|r*| =10

Ir*|=9

%éé@@""

P N N

Ir*l=8

haents %%@%@ TR

3,

Ir*|=6

Ir*l=5

| rH| =t
|8*l=3
|r*l=2

|r*]=1

|r*|=p
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So as we know and can be see on the lattice caarimis (non-isomorphic) structures have some
common adjacent structures. The lattice demonstrdtet edge reconstructivity is true. Non-
reconstructable structures cannot exige full text seénttp://ester.nlib.ee:80/record=b2297694~S1*est

Serrman Ashay Dharwadker works on the correct pafotllam’s Conjecture by its verbatim
representation. Blazej Podsiadlo [39] was provésl@wonjecture already earlier.

5. SPECIFICATIONS

5.1. Semiotic Identification Principle

Proceed from a list of adjacent elements the Semiotic Identificatioméple establish th@air
graphsg;, for adjacent and disadjacent element pairs hair signsw;=+d.n.qand form thesign
matrix S. It is realized on computer.

Specification 5.1.Semiotic Identification Principleby a concrete example.

S5.1.1. OPERAND:Complete list L of adjacent elements of a graph

1 2,3,4
2 1,3,56,7
3 1,2,6,7
4 1,8
5 2,6
6 2,3,59
7 2,39
8 4,11,12
9 6,710, 11
10 9
11 8,9
12 8

Comment:In principle can be the enumeration contains space

S5.1.2. Forming the neighborhood entry Nipf an element ¥ Start atv; to find by listL its
adjacentsy;, further, to find adjacents of their adjacents. eRepresent these by
neighborhood partial entrieblij4, which be divide by thdistanced at initial elemenu.

In partial entryNijq+1 do must not repeat adjacent pairs, which are ptedan preceding
partial entryNijg, i.e. in itsj-row to exclude elements, which be fixed imow of
preceding partial entry:

i= 111 2 22 2 3 3 3 4 5&@7 8 8 9 9 11
= 2 3 4 356726 7 8 6 $911 12 10 11 9
Nij g=1 Nij g=2 Nij g=3 Nij g=4
Excludel Exclude2, 3, 4 Excludeb, 6, 7, 8

Comments:a) Partial entryNij4-s do no arise, becaugeand 11 in it be excludedb) In partial
entriesNij4 can be exist also repeated adjacent pairs, fanpbkasuch as,

2 3 5 6 9 11

3 2 (Nig=) 6 5 (Nij=3) 11 9 (Niji=s)
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