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Beenexne

Anrebpbl pacnpeaeneHuii BUHapPHBIX U30JNPYOLWMX 1
nonyusonupytowmx hbopmMyn sSiBASIOTCA NPOU3BOAHbLIMU
CTPYKTYpamu Afsi 4AaHHOW 3J€eMEHTapHOW Teopuu. 3T anredpsbl
oTpaxatoT buHapHble cBA3M Mexgy peanusauyusmu 1-tunos,
onpegensieMblie chopmynamu ncxogHoli Teopun. Anrebpbl GuHapHbIx
hopmMyn BO3HUKAM U3 NOTPeBHOCTENR Teopun Moaeneii u CBsi3aHbl C
MOCTPOEHNEM KNACCUPUKALNN CHETHBIX MOZENel NONHBIX TEOPWNIA.

A.H0. EmenbsiHos Anrebpbl pacnpegenenuii GuHapHbIx hopmyn



Beenexne

[Mpn nocTpoeHnn CHETHBIX MOAENEN JIEMEHTAPHbIX TEOPUI
KJTKOUEBYIO POJIb UrPatoT buHapHble hOPMYNLHO OnpesenMbie
CBA3N MEXAY peann3aunsamu nonavsix Tunos. [lpn onucanun
nosly4aemMbIx BUHaPHBIX CTPYKTYp €CTECTBEHHO BO3HUKAOT
noaxoasiwne anrebpeoi.
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BeeneHue

Onucanme Takmx anrebp urpaer CyLeCTBEHHYIO POJib NpK
onpefeneHnn pacnpeneneHnini CHETHbIX MOAENEN AaHHOW Teopuun ©
NOACHETE YUCA TaKNX MOZEJEN, @ UMEHHO, MOYTU MPOCTLIX W
npeaenbHbIX MOAENEN.

N3omopcusm nouTn npocThix Mogeneid Hag Tunamu JOCTUraeTcs
HaJMYMeM CUMMETPUYHBIX CBSA3EHA M3onupytowmmn dopmynamu, a
N30MOPdU3M NMpPeAenbHbIX MOAENel — OTOXKIECTBAEHUSIMUN Lieneli
MOYTN MPOCTLIX MOAENEl NOCPESCTBOM CUMMETPUYHbBIX
N30ANPYIOLMX hOPMYNbHBIX CBsiel. !

Anrebpbl brHapHbIX hOpMyn TECHO CBsi3aHbI C pa3aenamMu
anrebpanyeckoii JIOrMKu, ¢ pefsiunoHHbIMK anrebpamu, ¢
MysibTnanrebpamu, c nosyrpynnamu m MOHONAAMMU.

1Cy,u.onnaTOB C.B. Knaccudrkauns cHeTHbix MOAEneii NOMAHbIX TEOPUT.
YacTe 1. - Hoeocubupck: Uspatenscteo HI TV, 2018. — 376:c.
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B pabote paccmatpusatoTcs anrebpbl OuHapHbIX n3oaupytowmx opmy,
T.€. anrebpbl, ONpeAesieHHbIE HA MHOXECTBAX KJIAaCCOB 3KBUMBANEHTHOCTN
nsonupytoumx opMysn OTHOCUTENLHO ONEPaLM CynePnO3unLAn.

Onucanbl anrebpbl OuHapHbIX n3oaupytowmx hbopmyn ans psaa
€CTECTBEHHBIX KJIAaCCOB TEOPWIi 1 onepauuii Hag TEOPUSIMUA:

@ Teopuy OTHOLUEHWUA KBMBAJIEHTHOCTH,
@ Teopun yHapos,
@ CYETHO KaTeropuyHblie c1abo o-MUHMMabHbIE TEOPUN,

@ BMNOJIHE O-MWHNMAJIbHbIE TEOpI/IVI C HEMaKCMMaAJIbHbIM 4YUNCJIOM
CYETHbIX MOJENe,

@ Teopuy NPaBUJIbHbIX MHOTOFPAHHUKOB, CUMMJIEKCOB U apXMMEAOBbIX
Ten,

@ HeKOTOpble NOJIMTOHOMETPUYECKME TEOpUH,
@ KOMMO3ULUUM TEOPUA,

@ Npoun3BELEHNS TEOPUINA.
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Mpn paccmoTpeHun MHoXecTBa 1-Tunoe R ¢ METOYHON byHKL el
V, 3aJat0WEel METKU ANS KJACCOB SKBUBANEHTHOCTU hopmy,
anrebpa buHapHbIx nsonupyromx opmyn obosHavaeTcs yepes

P (r)- Ecnru R = {p}, T0 37a anrebpa obosHaqaeTcs uepes ‘By(p)?

2|.V. Shulepov, S.V. Sudoplatov, Algebras of distributions for isolating
formulas of a complete theory // Siberian Electronic Mathematical Reports.
2014. Vol. 11. P. 380-407.
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Anrebpbl pacnpeaeneHnii OUHapHbIX U30JUPYHOLLAX
cPopMy TEOPUN OAHOMECTHbIX MPEANKATOB C YHaPHOIA

yHKUMEl

Teopema 1

Ecau T — Teopus yHapa f ¢ OGHOMECTHBIMU NpeanKaTamu,
B, (p) — anrebpa pacnpenenennii buHapHbix M30AMPYyOLYNMX
dopmyn ans Tuna p € S*(2), To anrebpa P, () 3aaa€TCH POBHO
0AHOIR n3 cneayrowmx anrebp: rpynnoi Z, rpynnoii Z,, anrebpoii
2, \, anrebpoit Ag; \, anrebpoit (wW*;+), By A, rsr A B, (M)icw
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Cnabo o-MUHNUMaNbHbIE CTPYKTYpbI®

Onpegenetne

Cnabo o-MuHUMAaNbHO CTPYKTYPOI Ha3bIBAETCS JINHEIRHO
ynopsifodeHHas cTpyktypa M = (M;=,<,...) Takas, 4to ntoboe
onpegennmoe (C napameTpamu) NOAMHOXKECTBO CTPYKTypbl M
ABNAETCA OObEAMHEHNEM KOHEHHOTO HMCA BbIMYKIbIX MHOXECTB

B M.

Hanomuum, 4To Takasi cTpykTypa M Ha3bIBaeTCS O-MUHUMA/IBLHOL,
ecnn Kaxgoe onpeaennmoe (C napameTpamm) NOAMHOXKECTBO
CTPYKTYpbl M siBnsieTcs 06begnHEHNEM KOHEYHOrO Y1UCAa
WHTEpBasoB 1 ToYek B M.

3H.D. Macpherson, D. Marker, and C. Steinhorn, Weakly o-minimal
structures and real closed fields // Transactions of The American
Mathematical Society, 352 (2000), pp. 5435-5483.
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Anrebpei bopmyn ans Heanrebpandeckux 1-tunos?

Teopema 2

Mycte T — cueTHO KaTeropmyHasa cnabo o-mMMHUManbHas Teopus.
Torga ans noboro Tuna r € S'()) m HaTypansHoro Yncna n
cnefylolne yCNoBNS SKBUBANEHTHbI:

(1) anrebpa P, (,) asnserca (P, Rg, n)-wom-moHougom;

(2) RCb,-,,(r) = n.

*N.+0. Emenbsinos, B.LU. Kynnewos, C.B. Cyasonnatos, Anrebpsi
pacnpegeneHnii buHapHbix OPMyN B CHETHO KaTeropm4HbIX Cnabo
O-MUHUMasbHbIX CTPYKTypax // Anrebpa u noruka, 2017. T56, N-1. C=20-54.



MOHOI/I,EU:I ANA BMNOJIHE O-MUWHWMaAJ1bHbIX T€Op|/||7| C MajibIM
HNCJNIOM CHETHbIX MOﬂ,eﬂeVI

Teopema 3 (¢ b.LL.Kynnewossim u C.B.Cygonnatosbim)

Mycte T — BNOJMHE O-MUHUMANbHAA TEOPUSI C MafbIM YUCIOM
cyeTHbix mogeneid, p € Si(()) — neanrebpanuecknii Tun. Torga
CyllecTByeT n < w Takoi, 4TO

(1) ecn p — wsonuposaHHbIiii Tun, To anrebpa P, (,) ABNAETCA
(P, Xg, n)-wom-moHonaoMm, coctoswum n3 2n + 1 metku;

(2) ecnn p keasupaumoHanbHeIli Bipaeo (Bneso), To anrebpa P,
asnsietca (P, QR, n)-wom-moHongom

((P, QL, n)-wom-moHOMAOM), COCTOSLLNM U3 2N METOK;

(3) ecnn p nppaumoHansHbiii, To anrebpa P, () ABnseTca

(P, 1, n)-wom-moHoungom, cocToswmm us 2n — 1 meTkn.
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QR
KBasupaymnoHasbHOMY BMpaBo TUMy p COOTBETCTBYET asrebpa A
n3oAupyrowmx opmys, COCTOSALLAS U3 2N METOK, MEPEMHOXKEHNE
KOTOPbIX 3a4aeTCA Caeaytolei Tabanuei:

0 1 2 3 4 2n — 3 2n — 2 —1
0 0 11} 12} 3} 7 20— 3} | {2n— 2} | {-1}
1 1 {1} | {0,1,2} 3} 7 .| {2n—3) |[{2n—2} [{—1}
2 2 {0,1,27} 2} 31 7 .| {2n—3} |[{2n—2} [{-1}
3 3 {37 {3} 3} 10,1, |...| {2n—3} [{2n—2}|{=1}
,2,3,4}
4 {4} {4} {4} {0,1, {4} ... {2n =3} [{2n—2} [ {—1}
2,3,4}
2n—3[{2n—-3} [{2n -3} [{2n -3} [ {2n—3} [ {2n -3} [ ... | {2n—3} [ {0,1,... [ {—1}
2n — 2}
2n—2|{2n—2} [{2n—2} [ {2n—2} | {2n—2} [{2n—2} | ... [ {0,1,..., [ {2n — 2} | {—1}
2n — 2}
-1 {-1} {-1} {=1} {-1} {=1y [...] {-1} {=1} [{-1}
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3amenne B cTpykType M’ n B dpopmynax 6 3Hak < Ha >, nonyqaem
3aaBaemyto Toll xe camoii Tabnuueii anrebpy ASL ans
KBa3MpaLMOHaIbHOro BIEBO TWUNA

p(x) :={x < dxk A =Ep_1(dk, x) | k € w}.
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Ecnn p — mppaunoHanbHbili TUM, TO €My COOTBETCTBYET anrebpa
Qlf, nsonupyrowmx dopmyn, cocrosas us 2n — 1 merok,
NEPEMHOXKEHNE KOTOPbIX 3aJaeTCA Cleaytoweii Tabanueii:

0 1 2 3 4 2n — 3 2n — 2

0 ) 11y 27 3] 4y [ {2n—3 2n— 2}

1 1 {1} 10,1,2} 3 4y [ {2n—3 3n—2

2 2 70,1,2) 2 3 4y | {2n—3 2n—2

3 3 3] 3 3 10,1,2,3,4) | ... | {2n—3 2n—2

4 4 {4} 4 {0,1,2,3,4} {4 . 2n— 3 2n — 2

2n =3[ {2n =3} [{2n =3} [{2n =37 | {2n -3} =37 ... [ {2n=37 (0,1,

2n — 2}

2n—2[{2n—2}|{2n—2} | {2n — 2} {2n — 2} {2n — 2} .. [{o,1,...,| {2n— 2}
2n — 2}
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N3omoppuam anrebp

Cnepcreue (c B.LL.Kynnewoesim n C.B.Cygon

Mycte T — BNOAHE O-MMHUMANBHAS TEOPUSA C MAAbIM YNCAOM
cyeTHbIX Mogeneli, p, q € S1(()) — Heanrebpanyeckue Tunbl. Torga
anrebpol P, (p) 1 P, (q) N30MOPcbHbI, €CNM 1 TONLKO ecnu

RC(p) = RC(q) v Tunsl p n g OGHOBPEMEHHO ABASIOTCS
N30MPOBaHHBLIMU, NGO KBA3UPALMOHANLHBIMU, ANBO
NPPaLMOHANLHBIMM.
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Anrebpbl dpopmyn ans cemeiicts 1-tunos

Onpegenexue

loBopaT, 4T0 anrebpa P, ((p,q)) ABAAETCA 0606L4€HHO
KOMMYTaTUBHOM, €CAN CYLLECTBYET B3aMMHO OAHO3HaYHOe
0TOBpaXxKeHne T @ py(p) —* Py(q), CBUAETENBCTBYIOLIEE O TOM, YTO
anrebpol B, (5) 1 Py (q) M30MOpdHEI (T.e. KOraa ux 3aparowme
TabMubl COBNAJAtOT C TOYHOCTBLIO A0 T), U anst ntobbix | € Pu(p,q)
m € py(q,p) UMeeT mecto (/- m) =m-|.
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Anrebpbl dpopmyn ansi cemeircts 1-TuNoB CHeTHO
KaTEropmyHbIX Ciabo O-MUHUMAbHBIX TEOPWiA

Teopema 4 (¢ b.LL.Kynnewossim u C.B.Cygonnatoebim)

Mycte T — cyeTHO kaTeropuyHas cnabo o-MuUHMManNbHAs Teopus,
p,q € SY(0). Torga cneayrouime yCAOBUS SKBUBANEHTHbI:
(1) anrebpa P, ((p,q}) — 0bobienHo kommyTaTUBHbIN MOHONA;

(2) RCb,-,,(p) = RCbin(q)-
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Anrebpbl dpopmyn ansi cemeircts 1-Tunos BnoaHe
O-MUHUMaJIbHbIX TEOPU C MasibiM YUCIOM CHETHbIX
Moaenen

Teopema 5 (¢ b.LL.Kynnewossim u C.B.Cygonnatoebim)

rlyCTb T — BnoaHe o-MUHMMaNbHas TEOPUNA C ManbiM HUCIOM

cueTHbIX Mogeneii, p,q € SY(D), p L% q. Torma anrebpa Bo(ip.q})
aBnseTcs 060bLIEHHO KOMMYTAaTMEHBIM MOHOUAOM.
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[MouTn geTepMuHnpoBaHHbIe anrebpbl BUHapHbIX dopMYy
NOJIMITOHOMETPUYECKNX TEOPWI

Teopema 6 (c C.B.CygonnaTtobim)

Anrebpa B, (,) 6uHapHbIx n30nMpytowmx hOpMyN MOAMFOHOMETPUHECKOI
teopun T (pm), rae pm = pm(Gy, Gz, P), fAeTepMuHnpoBaHa Toraa u
TOJNILKO TOTAA, KOTAA BLIMOJIHAETCA KaKoe-1nbo U3 cneayowmnx ycnosuii:
(1) [Gi] = 1 c(pm) < 2.

(2)1< |G| <w, |G| =1nc(pm)=1,

(3) |G| > wn |Gy =1

Mpw s3Tom B cnyyae (1) anrebpa m;(p) n3omopdHa eguHNYHON rpynne
win rpynne Zs, a B ciyyasix (2) u (3) ata anrebpa usomopdHa

rpynne Gj.

Teopema 7 (c C.B.Cygonnatosbim)

Anrebpa buHapHbIx U30AMpYOWMX POPMYA NOAUTOHOMETPUYECKON
Teopun T (pm) No4TW AETEPMUHMPOBaHA TOTAA M TOJBKO TOrAa, KOrAa
rpynna G; ogHoanemeHTHa unm rpynna Gp KOHe4Ha.

v
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[Mornowatowime anredpbl OUHAPHBIX N30AUPYIOLLNX POPMYT

NOJIMFOHOMETPUYECKNX TEOPUI

Teopema 8 (c C.B.Cymonnatosbim)

Ons noboii rpynnsl Gy CyLECTBYET TPUrOHOMETPUS
trm = trm(Gy, Go, P) Takasi, 4to Teopusa T (trm) obnagaer
2-nornowatoLeii anrebpoii buHapHbix nsonupyrowmx dpopmyn.
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Anrebpbl brHapHbIX POpPMYN AN KOMNO3ULWIA Teopuii

Hanomuum®, uto komnosuyueii ['1[I2] rpagpos M1 = (X1; Ry) m

2 = (X2; R2) HasbiBaeTcs rpad (X; X Xo; R), B KoTOpOM

((a1, b1), (a2, b2)) € R Torma v ToAbKO TOrfa, KOrAa BbIMOJHAETCS
OfHO U3 CeyroLnX YCIOBUIA:

1) (al,ag) € Ry;

2) al = axm (bl,bz) € R».

°F. Harary, Graph Theory. — Reading, Massachusetts : Addison-Wesley,
1969.

A.H0. EmenbsiHos Anrebpbl pacnpegeneHuii GuHapHbIx hopmyn



Anrebpbl brHapHbIX POpPMYN AN KOMNO3ULWIA Teopuii

MoaobHbim 0bpazom onpeaensieTcsi KOMNO3NLMS MOHOWAOB:

Myctb S1 1 Sy — MoHOUAbI, A5 KOTOPbIX 0 SABASETCS €4UHNYHBIM
anemenToMm, S1 NSy = {0}. Komnosuymeri wan nocnegosaresnsHo
aHHynupyroweii cesizkoii Si[Sa| mononzgos S; n S) HasbiBaeTcs
anrebpa (51 USy; @), rae (51U Sy; @) [ S;=8;gnai=1,2,n
uOv=voOu=unpuuec S \{0}nves.

Mpegnoxenune (Jlsinun E.C. Monyrpynnel. — M. : Toc. u3a-go

us.-mat.auT., 1962.)

Jiobasi nocnegosaTensHo aHHynupytowas cesizka Si[Sz] aensercs

MOHOUZOM.
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E—Oﬂpeﬂ'eﬂl/lele KOMMNO3nunm

Onpegenexue

Komnoanuyuns M[N] ctpyktyp M n N Hasbisaetcs
E-onpegennmori, ecnn M[N] nveet (-onpegennmoe oTHoLeHme
5KBMBaNEHTHOCTM E, y koToporo E-knaccel SsBASIOTCA HOCUTENSAMMU
konuii cTpykTypbl A, obpasytowmx M[N].
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Anrebpbl brHapHbix dpopmyn ans E-onpegennmbix
KOMMO3UnL N

Teopema 9 (c b.LL.Kynnewossim u C.B.Cygonnatoebim)

Ecnu komnosuuns M[N] sensetca E-onpepenumoii, To anrebpa
P 7 buHapHbix nsonupytownx opmyn teopun T = Th(M[N])

nsomopdbra komnosuuun P, [P r,] anrebp Pr, n P, dbunapHbix
nsonupytowmx gopmyn teopuii T3 = Th(M) n Ty = Th(N).

Cnegacreue (¢ b.LLU.Kynnewossim u C.B.Cygonnatosbim)

Ecan komnosunumna M[N] sensetca E-onpegennmoii,

Ty = Th(M), T, = Th(N), n Ty, T, — TpaH3UTMBHbIE TEOPUN C
anrebpamn B, (,) 1 P,r(p) cooTBeTCTBEHHO, TO Teopus T1[To]
nmeeT anrebpy P, (pr) C €AMHCTBEHHbIM 1-Tunom p”,

nsomopcbHyto komnozuuun B, [P (p)]-
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Anrebpbl brHapHbIX POPMYN AN NUHERHO YNOPSIAOYEHHbIX

npeanopsfKoB

Teopema 10 (¢ b.LLU.Kynnewossim n C.B.CygonnaTosbim)

Ona moboro /-rpynnonga 3, COCTOAWErNO M3 HEOTPULLATENBHbIX
MeTok, cywecTeyeT Teopusi T ¢ Tunom p € S(T) u npasunbHoi
MeTouHOI cyHkumeii v(p) Tak, 4to B, (p) = Po[F], rae Po —
anrebpa BruHapHbIX M3oAUpYLOLWNX POPMYN TEOPUN NAOTHOIO
AUHeliHOro nopsigka 6e3 KOHLEBbLIX 3NEMEHTOB.

Teopema 11 (c b.LLU.Kynnewossim n C.B.CygonnaTosbim)

Ona nwoboro /-rpynnonga 3, cOCTOAWEro M3 HEOTPULLATENBHBIX
MeTOK, cywjectsyeT Teopust T ¢ Tunom p € S(T) n npasunbHoi
MeTouHoI cbyHkumeii v(p) Tak, 4to B, (p) = Po[F], rae Po —
anrebpa bruHapHbIx nsonupytowmx popmMyn HernasHoro 1-tuna
Teopun JpeHdoiixTa.

v
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Anrebpbl brHapHbIX POPMYN AN NUHERHO YNOPSIAOYEHHbIX
npeanopsifKos

Teopema 12 (¢ b.LU.Kynnewossim n C.B.CygonnaTosbim)

Ons nroboro I-rpynnonga B3, cOCTOSWEro U3 HEOTPULATENBHBIX
METOK, CyliecTByeT Teopusi T ¢ Tunom p € S(T) u npaBunbHOIA
MeTouHoI cbyHkumedt v(p) Tak, yto B, () = Pz [F].
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Anrebpbl brHapHbIX POPMYN ANA LNKANYECKH
YNOPSIOYEHHbIX MPEeANOpsAKOB

Teopema 13 (¢ B.LLU.Kynnewossim u C.B.Cygonnatosbim)

Onsi noboro HaTypanbHoro n > 1 cywectsyer No-kaTeropu4Has cnabo
LMKINYECKN MUHUManbHast cTpyktypa Q, c npumuTusHol rpynnoii
aBTOMOPMU3MOB 1 TaKasi, HTO COOTBETCTBYtOWasn anrebpa Pg,, OrHapHbIX
usonupyowmnx popmMyn umeet posHo n+ 1 metky.

| A

Teopema 14 (c B.LL.Kynnewossim n C.B.Cygonnatosbim)

Anrebpa Pg, bunapHbix nsonupyrowmx dopmyn obnagaer cnegyrowmnmm
NpaBUiIamMmn YMHOXEHUS:

(1) ansa noboii metkmn k ¢ ycnoenem 0 < k < n BoInOnHsAETCS
0-k=k-0={k};

(2) ansa nobbix metok ki, ko ¢ yenosusmn 1 < ki, ko < n cnpasegnueo:
(23) ecnn k]_ +k2 S n, To k]_ -kz = kz 'k]_ = {k1+k2 —1,k1+k2};
(2b) ecnn k1 +k2 —n= 1, TO k1 -k2 = k2 -k1 = {0,1,n};

(2c) ecnu ky + ka — n = m pnsi HekoTOpPOro m > 2, ToO

kl-kzzkz-k]_ :{m—l,m}.

w
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Anrebpbl brHapHbIX POPMYN ANA LNKANYECKH

YyNOpsSAA0YEHHbIX NPeanopsAKOB

Teopema 15 (¢ b.LLU.Kynnewoseim n C.B.CygonnaTossim)

[ns moboro /-rpynnonga P, cocToswero 13 HEOTpULATENbHbIX
METOK, CyliecTByeT Teopusi T ¢ Tunom p € S(T) u npaBunbHOIR
meTouHol dynkumeii v(p) Tak, 4t0 Py ) = Paco Bl rae Paco —
anrebpa bruHapHeIX nzonupyowux GopMyn A4as NIOTHOFO
LIMKJINYECKOTO MOPsiAKa.

Teopema 16 (¢ b.LU.Kynnewossim n C.B.CygonnaToebim)

[ns moboro /-rpynnonga P, COCTOALErO M3 HEOTPULLATENBHBIX
METOK, cyliecTByeT Teopusi T ¢ Tunom p € S(T) u npaBunbHOIA

MeTouHoi dyHkumeii v(p) Tak, 4to B, () = Pz, [F].
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O anrebpax buHapHbIX n3onnpyoWmniA hopmyn ans
KOPHEBbIX MPOWN3BEAEHNA rpacoB

Onpegenetne

B teopuu rpacbos kopuesoe npoussegenne rpagpa G n KOpHEBOro
rpacpa H onpegensercs caegyrowum obpasom: Bozsmém |V (G)|
konuii rpacha H w ans kaxzoii sepwunbl v; rpaga G,
OTOXAECTBASIEM V; C KOPHEBOU BeplunHoii i-oii konun H. Juametp
rpacpa ans npoussegenus G o H cyntaercs kak m+ 2/, rge m —
aunametp rpacpa G, | — guametp rpagpa H. lNpu

Hy = H, = ... = H = H kopHesoe npoussegeHue HoHo...o H
Ha3biBaeTcs k-i KOpHEBOI cTeneHbto rpacha H n obosnayaercs
yepez HX.
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O anrebpax buHapHbIX n3onnpyoWmniA hopmyn ans
KOPHEBbIX MPOWN3BEAEHNA rpacoB

Teopema 17

Ecnn B pe3ynbrate kOpHEBOro ymMHOXeEHUS anrebp buHapHsix
N30UPYIOLMX (POPMYS ANIS1 N-YTOJbHUKOB MOJyHaeTCs XOTs bbl

oauH cumnaekc, To aarebpa ans pesynbrata byger nzomopghHa
anrebpe cuMnieKcos.

A.H0. EmenbsiHos Anrebpbl pacnpepenenuii 6uHapHbix hopmyn



O anrebpax buHapHbIX n3onnpyoWmniA hopmyn ans

KOPHEBbIX NPOuU3BeAeHNl rpadoB

Teopema 18

Ecan T — Teopusi kopHeBoro npoussegenns rpaghos Ha pebpo,
B — anrebpa buHapHbix nzonupyrowux ¢opmysn teopuu T, TO
anrebpa B 3agaercs poBHO OAHON U3 cregyrowux aarebp:
anrebpoii $¥ n anrebpoii AHX.

A.H0. EmenbsiHos Anrebpbl pacnpepenenuii 6uHapHbix hopmyn



O anrebpax buHapHbIX n3onnpyoWmniA hopmyn ans
TEH30PHbIX Npon3Beaeruii rpados

Onpepnenexne

TensopHoe npouseeneHue G x H rpacdos G u H 31o rpad,
MHOXXECTBO BEPLUMH KOTOPOro €CTb AEKapTOBO NPON3BEAEHNE
V(G) x V(H), npudem paznununbie sepwmnbl (u, u') n (v, v')

cmexHbix B G X H Torga, korga u cmexkHa ¢ v n u’ cmexxHa c v/, @

“Gena Hahn, Gert Sabidussi. Graph symmetry: algebraic methods and
applications. — Springer, 1997. — vol. 497. — p. 116.
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O anrebpax buHapHbIX n3onnpyoWmniA hopmyn ans
TEH30PHbIX Npon3Beaeruii rpados

Teopema 19

Ecnu T — Teopus TeH30pHOrO npousseneHus rpacha Ha pebpo,
B — asnrebpa buHapHbix n3onupyrowmx ¢opmyn teopun T, TO
anrebpa B 3agaetcs poBHO OfHON U3 caegyrowumx anrebp: Ip,,
Tp,.
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