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JUCTAHIIMOHHO PEIYJISIPHBIE I'PA®BI TEPBUJIJIUTEPA C
MACCHUBAMMU IIEPECEYEHMI {50,42,1;1,2,50} T {50,42,9;1,2,42}
HE CVYIIIECTBVYIOT

A.A. MAXHEB, M.C. HUPOBA

ABSTRACT. Let I' be a distance-regular graph and its local subgraphs are
isomorphic the Hoffman-Singleton graph. A.L. Gavrilyuk and A.A. Makh-
nev proved that I" is the Terwilliger graph with intersection array {50, 42,
9;1,2,42} or {50,42,1;1,2,50}. In this paper we prove that Terwilliger
graphs with intersection arrays {50, 42, 1;1,2,50} and {50,42,9;1, 2,42}
do not exist.

Keywords: distance-regular graph, Terwilliger graph, triple intersection
numbers.

BBEJOEHUE

Mpbr paccMaTpuBaeM HEOPHUEHTUPOBAHHBIE padbl €3 meTenh U KpaTHbIX pebep.
Hns sepmmesl a rpada I' gepes T';(a) 0603HAYNM i-OKPECTHOCTH BEPIIUHBI @, TO
ectb, noarpad, UHIAYIUPOBAHHBIA ' Ha MHOMXKECTBE BCEX BEDIIWH, HAXOAAIIUXCS
Ha paccrosaum i ot a. Honoxum [a] = ['y(a), at = {a} U [a]. ycts T' — rpad
nuamerpa d, i € {1,2,3,...,d}. I'pad I'; umeer To ke caMoe MHOKECTBO BEpIINH, U
BEPLUKHbBL U, W cMexkHbl B I';, ecom dr(u, w) = 1.

Ecsn BepmmHbl 4, w HAXOmATCS HA paccrosHuu ¢ B I, mo wepes b;(u,w) (ue-
pe3 ¢;(u,w)) obosnaumm uwcio BepiwH B nepecedernu ;g (u) (Ti—1(w)) c [w].
Ipad I' qmamerpa d Ha3BIBACTCHA QUCTRAHUUOHHO PER2YAAPHBIM C MACCUBOM NEpe-
cewenut {bg,b1,...,bg—1;¢1,...,Cq}, ecau 3nadenus b;(u, w) u ¢;(u, w) He 3aBUCAT
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OT BBIOOpA BEPINUH U, w Ha paccTosgHuu ¢ B I' ams moboro ¢ = 0, ..., d. Ilomoxum
a; = k — b; — ¢;. Bamerum, 9TO [T JUCTAHIIMOHHO PeryaspHoro rpada by — 3ro
crenenb rpada, c; = 1. Hamee, gepe3 péj (z,y) obo3HAYMM YKCJIO BEPILUH B HOAIPA-
de T'i(x) NT;(y) ans sepmmn x,y, HAXOAAMMXCS Ha paccrosuun | B rpade I'. B
JIACTAHITUOHHO PeryssipHoM rpade ducia péj(x, Y) He 3aBUCAT OT BbIOODA BEPLIMH
x, 1, 0D03HATAIOTCS péj U Ha3bIBAIOTCA ynucaaMmu uepecedenuii rpada I' [1]. Jucran-
[IMOHHO PEryJspHBIA rpad ¢ Maccusom nepecedennit {by,b1; 1, ca} HA v BepIMHAX
SABJIAETCA CUJIbHO peryiapHbiM rpadom ¢ napamerpamu (v, k, A\, 1), tae k = bo,
A=k —0b — 1, u = co. 'padom Xohdmana-Cuariarona Ha3bIBAETCS CUIBLHO Pery-
JspHbliil rpad ¢ napamerpamu (50,7,0,1).

Henounbiit rpad I' naspiBaercs epagom Tepsuanuzepa (¢ napamerpom p), eciu
mepecevenrne OKPECTHOCTEH JIFOOBIX JBYX €ro BEepINWH HA PACCTOSHWUM 2 SIBJISETCS
J-KJIAKOM.

IIycts I' — aucraHnmmoHHO perynsapHbIil rpad, B KOTOPOM JIOKAIbHbIE TOArpadbl
(okpecrrocru Bepiuun) uzomopdust rpady Xoddmana-Cunrurona. Torna I' sis-
ercs rpadom Tepemturepa [2] u mmeer maccus nepecevennit {50,42,9; 1, 2,42} win
{50,42,1;1,2,50} [3]. Beuxy [1, reopema 1.16.3] B ZUCTAHIMOHHO PErYJISPHOM IDa-
de Teppuinurepa c maccuBom nepecedennii {50,42,9; 1,2, 42} unu {50,42,1; 1,2, 50}
JorasbHbe noarpadsr uzomopdubt rpady Xoddmana-Cunriarona.

B [1, p. 36] cdopmysiupoBana npobiieMa CyiecTBOBaHUs AMCTAHIMOHHO PEryJisip-
HbIx rpacdor Tepruinrepa ¢ MmaccuBamu nepecedennit {50,42,9; 1, 2,42} u {50, 42,
1;1,2,50}. B [4] naiinensl BO3MOXKHBIE aBTOMOPGMU3MBI AUCTAHIIHOHHO PErYISIPHBIX
rpados Tepsusuiurepa ¢ maccuBamu nepeceuenuit {50,42,9;1,2,42} u {50,42,1;1,
2,50}. Okasasioch, 4ro rpymna aBroMopdu3MoB J0060ro u3 srux rpadoB umMeer
HE4YEeTHDbIA INOPAIOK.

B mammoit pabore 10Ka3aHO HECYIIECTBOBAHUE STUX JUCTAHIIMOHHO PETYISPHBIX
rpados TepBuurkpa.

B Teopeme 1 ynasioch nosiyauTh 00Jiee CHIIbHBII Pe3yJIbTaT — JOKa3aHO HECyIIe-
CTBOBAHUE MTPOU3BOJIBHOIO JTUCTAHIIMOHHO PErYISPHOrO rpada ¢ MaccuBoM mepece-

genwmii {50,42,1;1,2,50}.

Teopema 1. Jlucmanyuorno pezysapruid epad ¢ maccusom nepecenenud {50, 42, 1;
1,2,50} ne cyuecmeyem.

Teopema 2. Jucmanuyuonmno peaysapuviti epad Tepsunruzepa ¢ Maccusom nepe-
cevenutdi {50,42,9;1,2,42} ne cywecmeyem.

1. TPOMHLBLIE YUCJIA IIEPECEUYEHUI

B pabore HCIONL3YIOTCS TPORHBIE WHCIIa Tepecedennii [5].
IIycts I' — aucrannmoHHO perymspHbIil Tpad mmamerpa d. Ecmm i, us, uz —
Bepruabl rpada [N, ry,ry, 73 — HeOTpUIATENbHBIE [ETble YUCTA, He OOmbimme d,

U1uU2U3 —
17273 -

Uipu2U3
17273

TO — MHoxkecTBO BepumH w € I' rakux, uro d(w,u;) = ry, [

| {“1“2“3} |. Hucaa [“1“2“3] Ha3bIBAIOTCA TPOMHLIME YHCIAMH Iepecedennii. s
T17T273 17273

UpuU2U3

e, ] Oyaem nucarb [r17a7s).

dUKCHPOBAHHOM TPONKN BEPIIUH U1, Uz, U3 BMECTO [
K coxasnenuto, ayia aucen [rirqrs] Her obmux dopmyn. Oguako, B [5] npemioxen

METO/[ BbIYUC/ICHUs HEKOTOPbIX YUCeIl [1r17a73].
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IMycrs u, v, w — Bepmunbl rpada ', W = d(u,v), U = d(v,w),V = d(u,w). Tak
KaK MMeeTCd TOYHO OJIHA BeplmMHAa ¥ = u Takasd, 4ro d(z,u) = 0, To yucno [0jh]
pasuo 0 uiu 1. Orciona umeem [0jh] = §;w0py. Ananoruuno, [i0h] = d;wopy u
[i50] = d;z ;v -

Jpyroe MHOJKECTBO yPaBHEHHH MOYKHO TIOJIy9NTh, (PUKCAPYA PACCTOSHAE MEYKILY
JByMsl BepmmHAMK u3 {u, v, w}, W COCINTAB TUCJIO BEPITUH, HAXOAAIMXC HA BCEX
BO3MOKHBIX PACCTOSHUAX OT TPeTbeil, MoJyduM:

d d d
> (k] = pY), — [03R], Y _[ilh] = p}j, — [i0R], Y [ijl] = p}} — [i0] (+).
=1 =1 =1

ITpn aTom HekoTOpBIe TpoitKH ucuesaroT. Ilpu |i — j| > W nimm i + j < W nmeem
pij =0, nosromy [ijh] = 0 mus Beex h € {0, ..., d}.

Badukcupyem BepITUHLL U, v, W TACTAHIMOHHO peryaspHoro rpada [T qmamerpa
3 1 nonokmnm {ijh} = {U,W}, [ijh] = [u.v.w}, lijh] = [W{J}, lijh]* = [u,?w] "

ijh ijh ihj jih
[ijh]™~ = [%ﬁ} B cayuaax d(u,v) = d(u,w) = d(v,w) = 2 wnu d(u,v) = d(u,w) =
d(v,w) = 3 Beraucnenne uncen [ijh] = hxj"}, [ijh]* = hlﬁzﬂ] u [ijh]~ = [“}’;j’ﬂ

(cuMMeTpu3anus MacCuBa TPOWHBIX YUCEJ] TIePeCceYeHuil, aHAIOTUYHAs CUMMETPHU-
3allUU TEH30POB B TEH30PHOI ajrebpe) MOXKET JaTh HOBblE COOTHOILEHUS, [I03BOJIs-
I0IUe I0KA3aTh HecylecTsoBanue rpada.

2. JJOKA3ATEJ/JIbCTBO TEOPEMBI 1

B srom pazzmene I' — aucTaHIIMOHHO perynsapHbIi rpad ¢ MACCHBOM IMEpecevueHni
{50,42,1;1,2,50}. Torma rpad umeer cnextp 50%, 10357, —150 —5714 145041050+
21 = 1122 Bepmun, I's — obbequHenne 51 M30IUPOBAHHBIX 22-KJIWK, U IyajdbHAs
MaTpuIla COOCTBEHHBIX 3HAUEHUI PABHA

1 357 50 714

1 387 _q1 _357
Q= 37 17

1 s -1 T

1 —-17 50 —-34

Jlemma 1. ,ZZJLﬂ yucen nepeceverudi epaéa T GEPHYL paseHCcMmea
(1) p%l = 7; p%l = 42: p2132 = 21} p%2 = 987a pil’)?) = O;
(2) p%l = 2’ p%Q = 47’ p%S = 17 p§2 = 982, pgS = 20; p%?) = 07
(3) p?2 = 50; p?S = 0: ng = 1000} pr = 07 pr = 20.

Jlokasamenvcmeo. 1lpsimble BIYUCIEHUS. [l

Badukcupyem BepimmHbl U, v, w rpada I' n nomoxum {ijh} = {“f’“’}, [ijh] =

ijh
uwvw
ijh |°

IMomosxum A = 'y (u), A = Ay. Torma A — peryaspubiii rpad crenenn pa, = 982
Ha ko = 1050 BepmnHax.

JIemma 2. ITyemo d(u,v) = d(u,w) = 2,d(v,w) = 1. Toeda das r5 = [322] u
rq = [212] sepnoL pasencmsa:

(1) [111] = —r3 + 74 — 20, [112] = [121] = 753 — 14 + 22, [122] = —13 + 74 + 24,
[123] = [132] = 1;
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(2) [211] = —r4 + 46, [212] = [221] = 14, [222] = —r4 + 962, [223] = [232] = 20;
(3) [311] = r3 — 19, [312] = [321] = —r3 + 20, [322] = r3,
ede r3 € {19,20}, 4 € {39,40, ...,42}.

Zloxazameavcmeo. Permast cucremy JUHEHHBIX ypaBHEHU, 33JaHHBIX (HOPMYIAMEI
(4) v BBOIS HE3aBHCHMBIE TIepeMeHHbIe 13 = [322] u 74 = [212], mosyYnM paBeHCTBA
U3 3aKJII0YEHUS JTEMMBL. Y 9UThIBAs HEOTPUIATETHLHOCTH TPOHHBIX YHCET TIepecede-
Huil, mosyynM BKiodernus r3 € {19,20}, ry € {39,40, ...,42}. O

ITo memme 2 nmeem 920 < [222] = —ry + 962 < 923.

ITapamerps! 71 (BOBHMKAET MU BBIYUCIEHWH TPOMHBIX YHMCET MepecevdeHnii st
BepiuH ¢ d(u,v) = d(u,w) = d(v,w) = 1) n ry (BO3HHKAET NPU BHIYUCIEHUN
TPOIHBIX Ynces nepecedenuii st Bepiiut ¢ d(u,v) = 2,d(u,w) = d(v,w) = 1) B
pabore He UCIOIb3YIOTCH.

JIemma 3. ITycmo d(u,v) = d(u,w) = 2,d(v,w) = 3. Tozda eepnovs pasercmea:
(1) [112] = [121] = 2, [122] = 45, [133] = 1;
(2) [212] = [221] = 47, [222] = 935, [233] = 19;
(3) [312] = [321] =1, [322] = 19.

Joxasamenavcmeo. Yuporenue dopmya (+). O
ITo nemme 3 nmeem [222] = 935.

JIemma 4. ITycmoe d(u,v) = d(u,w) = d(v,w) = 2. Tozda das r5 = [221], r¢ =
[212], r7 = [112] u rg = [111] eepnw pasencmea:

(1) [111] =Ts, [112] =Ty, [113] = —r7 —Tr8 + 2, [121] = —r5 + 76+ 7, [122] =
rs —Te 727”777”84»48, [123] =r7+rg — 1, [131] =T5 77”677"7*7"84’2, [132] =
—rs+re+r7+rg—1;

(2) [211] = —rg — 17 — s + 48, [212] = rg, [213] = r7 +rs — 1, [221] = 75,
[222] = —r5 +r7 + 15 + 960, [223] = —r; —rg+ 21, [231] =—rs+re+rr+rs—1,
[232] =r5—1¢ —1r7 —7T8+ 21;

(3) [311] =rg + r7 — 46, [312] = [321] = —r¢g — 17 + 47, [322] =reg+r7 — 27,

2de r5,rg € {44,45,46,47}, r7,7ms € {0,1,2}.

Joxazameavemeo. Ynporuerne dbopMyn (+) Kak B JoKa3aTenbcTee gemmbl 2. [

ITo nemme 4 nmeem 913 < [222] = —r5 + r7 + rg + 960 < 920.

Tak kaKk pi, = 47, p3; = 20, To BBHAY JemMM 2, 3 1y 9ucaa pebep e MeKIy
A(v) m Az(v) B rpade A mmeem HepapencTBa 61940 = 47 - 920 4+ 20 - 935 < e <
47 - 923 4+ 20 - 935 = 62081. Ilo anajoruu ¢ HPAMOYIrOJIbHBIM cooTHOIIEHuEM k(k —
A—1) = (v—k —1)u ana Buosne peryaspuoro rpada ¢ mapamerpamu (v, k, A, 1)
nostyuum paseHcrsBo e = 982(981 — \), rue A — cpennee 3uadenue napamerpa A(A).
TTostomy 63.07 < 981 — A\ < 63.22 m 917.78 < X < 917.93. 31mech cpenHee 3HaUEHME
napamerpa A(A) pasuo Y ,[222]"/982.

CumMerpusanus Jjis BEPUIMH U, v, w ¢ d(u,v) = d(u ) = ( v,w) = 2. Umeem

11 =rg =71f =718 =rg, [112] = r7; =73, [212] = ,[221] =rs=rim
T =T5.

Tak kak [112] = r7 = r%, To rf, = (r2)*, nosromy [121] = —r5 + 16 + r7 =
211]* = —rf — 13 —r§f +48 w r¢ + r7 + r§ + 15 + 5 = r5 + 48. Anasoruuso,

[212) = r¢ =15, r = (ri7)~, mosromy [221]~ = r5’ = [122] = r5 —rg — 2r7 —rg +48
ure+2r; +rg+ry =15+ 48. CpaBuuBas ¢ 16 +r7 + 75 + 15 + 1§ = 15 + 48,
HOJIy4uM 7§ = 1§
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Haxkowuer, [221] = r5 = rf, ri = (r5’)*, nosromy [212]* = r§ = [122] = r5 — 16 —
2rr —rg+48urf+re+2r7+rg =1r5+48, [131] =r5 —rg —r7 —rg +2 =[113] =
—rh — 1§ + 2, mosromy 15 — rg = r7 — 74

JIemma 5. ITycmo d(u,v) = d(u,w) = d(v,w) = 2. Tozda swnoinaromes caedyro-
wue YmeepHcoenua:

(1) ecau rg + 17 = 46, mo r5 = rg = 45, r7 = rg = 1 u ML UMEEM CUMMEMPU-
308GHHLT MaACCUB

[111] = [112] = [121] = 1, [113] = [131] = 0, [122] = 45, [123] = [132] = 1;

[211] = 1, [212] = [221] = 45, [213] = [231] = 1, [222] = 917, [223] = [232] = 19;

311] = 0, [312] = [321] = 1, [322] = 19;

(2) ecaurg +1r7 =47, mors =rg =45, rr=rs=1u

[111] = 0, [112] = 2, [113] = 0, [121] = 1, [122] = 45, [123] = 1, [131] = 1,
[132] = 0;

[211] = 1, [212] = 45, [213] = 1, [221] = 46, [222] = 916, [223] = 19, [231] = 0,
[232] = 20;

[311] = 1, [312] = [321] = 0, [322] = 20.

ZLloxazameavcmeo. Ilo memme 4 nmeem 46 < rg + r7 < 47.

Iycre re + r7 = 46. Tak xak [311] = r¢ +r7 — 46 = 0, [131] = r5 — rg — 44,
[113] = —T7 —7Tg +2, [121] = —r5 + rg + 17, TO 44+7“8 < Ts < 46, 0= [131]* =
rE—ri—44 =rs —rg — 44w rs = rg + 44. Orciona r5 = rf = [212] = rg u
ry =rp = [122] = r5 —r7 —7rg+2, MO3TOMY 77 +78 = 2, r7 = r's = 1 U BBIIOIHAIOTCS
paBeHcTBa u3 yrBepxkaenus (1) jseMMbl.

Iycrs re + 17 = 47. Torpa [312] = [321] = —rg — r7 + 47 = 0. Hasee, [231] =
[132] = —r5 + rg +46. Orcioma r5s = r5 = [122) =r5 —r; —rg+2u rp +rg = 2.
Tenepp 0 = [123]~ =75 +rg — 1 =r> +ry — 1 u ry +rg = 1. CpaBuuBas c
r7+rg = 2, mogyunm r7 —ry’ = 1. Ecam ry = rg = 1, 70 0 = r5’ = [211] = —rg + 46,
nporuBopeune. 3HadutT, 17 = 2,175 = 0, 16 = 45, r5 =46 u

(1) [111] = 0, [112] = 2, [113] = 0, [121] = 1, [122] = 45, [123] = 1, [131] = 1,
[132] = 0;

(2) [211] = 1, [212] = 45, [213] = 1, [221] = 46, [222] = 916, [223] = 19, [231] = 0,
[232] = 20;

(3) [311] = 1, [312] = [321] = 0, [322] = 20, O

ITo nemme 5 umeem [222] € {916,917}. IIlporusopeune ¢ Tem, 4TO CpejHee 3HA-
yenue napamerpa A(A), naiinennoe nocse jgemmbl 4, 6osbine 917.
Teopema 1 mokazama.

3. JJOKABATEJILCTBO TEOPEMBEI 2

B stom pazmene I' — aucranimonno perynspusbiii rpad TepBunaaurepa ¢ maccu-
BoM nepeceuennit {50,42,9;1,2,42}. Torga rpad umeer cmekrp 501, 11350, —1390
—6°8%, 1 + 50 + 1050 + 225 = 1326 BepmmH, I AyaJbHAsd MATPHIA COOCTBEHHBIX
3HAYEHUIl paBHA

1 350 390 585
1 77 =3 35
Q=17 1 &
183 ? 7
1 -14 182 17

Jlemma 6. Jlas wucen nepeceuenut 2paga I' seprv, pasencmea
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(1) p1y =7, p3y = 42, p3y = 189, p3y = 819, piy = 36;
(2) p%l = 2’ p%2 = 39’ p%3 = 9’ p%Q = 830’ pgS = 180) p§3 = 36a
(3) p?2 = 42; pi{S = 8} ng = 840; p%S = 168’ p§3 =48.

Jloxaszamenvcmeo. Tlpsimble BRIYUCIEHUS. O

Badmkcnpyem BepmmHb u, v, w rpada I' n nonoxum {ijh} = {’Z;’}, [ijh] =

L]
Honoxum A = Ta(u), A = Ay. Torna A — perynsapubiit rpad crenenu p3, = 830
Ha ko = 1050 BepmmHax.

JIemma 7. Iycmo d(u,v) = d(u,w) = 2,d(v,w

(1) [111] = —ss+2, [112] = [121] = ss, [122]
[133] = —s5 + 9;

(2) [211] = 87+ 88 — 4, [212] = [221] = —87— 83+ 42, [222] = 85 — S¢ +Sg+ 779,
[223] = [232] = —S5+S¢t+s7+ 9, [233] =85 — S¢ — S7 + 171,‘

(3) [311] = —s7+9, [312] = [321] = s7, [322] = s6, [323] = [332] = —s6—s7-+180,
[333] = s¢ + s7 — 144,

ede s5 € {0,1,...,9}, s¢ € {135,136,...,178}, s7 € {2,3,...,9}, ss € {0,1,2}.

) = 1. Tozda sepnvi pasencmea:
= —s5 —sg + 39, [123] = [132] = s5

Jlokazamenrvcmeo. Pemras cucreMmy JTUHEHRHBIX ypaBHEHH, 33JaHHBIX (POpMyTaMu
(4+), u BBOAs He3aBHCHMbIE IlepeMeHHble S5 = [123],s6 = [322], s7 = [312], u
ss = [112], nomyunM paBeHCTBA U3 3aKJIIOYEHHS JIEMMbBI. Y YUTHIBAas HEOTPUIIA-
TeNbHOCTh TPOWHBIX YHCesI Tepecevennii, moayunm Briodenus ss € {0,1,...,9},
s¢ € {135,136, ...,178}, sy € {2,3,...,9}, ss € {0,1,2}. O

ITo nemme 7 mmeem 601 < [222] = s5 — sg + sg + 779 < 655. Tak kak {v,w} U
A(v) U A(w) comepxur 1662 — [222] BepuuH, To 612 < [222].

JIemma 8. ITyecmo d(u,v) = d(u,w) = 2,d(v,w) = 3. Toeda dan s23 = [312],
So4 = [222], so5 = [231], s26 = [212], s27 = [121] u s2g = [113] sepror pasencmea:
(1) [112] = —S8923 — S26 +42, [113] = 823+326—40, [121] = So7, [122] = S93+ 826 —
So7 + S9g — 10, [123] = —S93 — Sog — Sog +49, [131] = —S97+2, [132} = So7 — Sog + 7,
[133] = S28;
(2) [212] = s96, [213] = —sa6 + 39, [221] = —s95 + 39, [222] = 04, [223] =
—S94+ 825+ 791, [231] = S95, [232] = —S94 — 526 + 830, [233] = S94 — So5 + S9g —651;
(3) [312] = 823, [313] = —523+9, [321] = 525—827+3, [322] = —893 — S94 — Sog +
So7 — Sog + 849, [323] = 893 + S94 — So5 + Sa6 + S28 — 672, [331] = —S95 + So7 + 6,
[332] = s94 + 826 — Sa7 + S2s — 669, [333] = —s24 + S25 — S26 — S2g + 699,
20e so5 € {1,2,...,9}, 504 € {623,624, ..., 676}, so5 € {0,1,...,8}, sa6 € {31,32, ...,
39}, So7 € {0, 1,2}, So8 € {0, 1, 79}
Joxasamenvcmeo. Yupomenue dbopmyis (+) Kak B J0Ka3aTelbCTBE JJeMMbl 7. [
ITo nemme 8 nmeem 623 < [222] = sq4 < 676.
JIemma 9. ITycmo d(u,v) = d(u,w) = d(v,w) = 2. Tozda dasn s15 = [222], s16 =
[311], S17 = [113], 518 = [333], S19 = [122], S90 = [112], S21 = [231] U S22 = [321}
6EPHBL PAGEHCTNEA:
(1) [111] = —817—820+2, [112] = S90, [113] = S17, [121] = —S16tS17+S820+S21—

822, [122] = 519, [123] = 516 — 517 — 519 — 520 — 521 + 522 +39, [131] = 516 — 521 + 522,
[132] = —519 — S99 + 39, [133] = —5S16 + S19 + S20 + S21 — S22 — 30;
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(2) [211] = —s16 + S17 + 20, [212] = —515 + S16 — S18 — S19 — S20 + S22 + 715,
[213] = s15 — s17 + S18 + 519 — S22 — 676, [221] = s16 — s17 — s20 — S21 + 39,
[222] = 815, [223} = —S815 — S16 + S17 + S20 + S21 + 790, [231] = 821, [232] =

—516 + 518 + S19 + S20 — S22 + 114, [233] = 516 — S18 — S19 — S20 — S21 + S22 + 66;
(3) [311] = S16, [312] = S15 — S16 + S18 + S19 — S99 — 676, [313] = —S15 — S18 —
S19 + S22 + 685, [321] = S92, [322] = —815 — S19 + 829, [323} = 815 + S19 — S22 — 649,
[331] = —516 — S22 + 9, [332] = $16 — S18 + S22 + 27, [333] = S18,
ade s15 € {610, 611, ..., 666}, S16, 517, S20 € {0, 1,..., 2}, S18 € {07 1,..., 36}, S19 €
{287 29, ..., 39}, S21, 822 € {O7 1,..., 9}

Joxazameavcmso. Yupouenue dbopmys (+) Kak B J0Ka3aTejbCTBe JeMMbl 7. [

ITo nemme 9 nmeeM s16 < s17 + S20 < 2 1 610 < [222] = s15 < 666.

Cumvumerpusanust. Ilycrs d(u,v) = d(u,w) = d(v,w) = 2. Torma [112] = s909 =
s50, [113] = s17 = si7, [122] = s19 = s, [222] = 515 = 515 = s]5 = sT5, [311] =
s16 = Shg, [333] = s18 = shg = sis = $7%, [231] = s21 = [321]* = s3, u [111] =
—817 — S0 + 2, IOITOMY S17 + S20 = S}7 + Shy = 77 + 85-

ZLanee, [113] = S17 = [311]N = 8?6, [121] = —S816+ 817+ S20+ S21 — S22 = [112]/ =
8hg, HOITOMY S17+S20+S21 = S16+Shy+S22. C y4eTOM paBeHCTBA S17+S20 = S)7+55
HOJIy9UM Si7 + S21 = S16 + S22. AHanOrH4IHO, [112] = s90 = $5, BiIeuer shH, = (s5¢)%,

nosromy [121] = —s16 + S17 + S20 + S21 — S22 = [211]* = —si¢ + Si7 + 85 u
S21 — S22 = S16 — S1¢-
Tak xak [122] = s19 = sg, TO 579 = (87g), mO3TOMY [212] = —515+S16—S18—S19—

$20+S20+715 = [221]/ = 5/16_5/17_5/20_5/21+39 U S15+818+S19 = 817+8/21+822+676.
Nwmeem [311] = s16 = shg, S1g = (876); moaromy [131] = $16 — S21 + S22 = [113]) =
Sz

JIemma 10. ITycmo d(u,v) = d(u, w) = d(v,w) = 2. Ecau s17+ 20 = 0, mo si16 =
0, S21 = S22 = 0, 519 = 39, S15+ S18+ S19 = 676 U MBL UMEEM CUMMEMPUIOBAHHVLT
MaACCUB

[111] = 2, [112] = [113] = [121] = [131] = 0, [122] = s19, [123] = [132] = 0,
[133] = 9;

[211] = 0, [212] = [221] = 39, [213] = [231] = 0, [222] = s15, [223] = [232] =
—S15 + 790, [233] = S15 — 610,

[311] = [312] = [321] = 0, [313] = [331] =9, [322] = —s15 + 790, [323] = [332] =
s15 — 610, [333] = 637 — s15.

Hoxaszameavemeo. Ilycrs s17+590 = 0. Torma [111] = 2 u [112] = [121] = [211] = 0.
Orciona [211] = —s16 = 0 1 S91 = s92. Tak xak [123] = —s19 + S92 + 39 = [132]' =
—shg + 39, To $95 = 0. Hauee, [213] = s}y + si5 + s19 — 676 = [231] = 0, mosTOMY
sis + sig + shg = s15 + S18 + s19 = 676. Hakonen, [323] = s15 + s19 — 649 =
$75 + 87o — 649, mosToMy S19 = ST, U3 paBencTs 0 = [321] = [123]~ = —s7y + 39
CIIeJIYeT, 9TO S19 = 39 U MbI UMEEM CHMMETPU3OBAHHBIA MACCUB

[111] = 2, [112] = [113] = [121] = [131] = 0, [122] = s, [123] = [132] = 0,
[133] = 9;

[211] = 0, [212] = [221] = 39, [213] = [231] = 0, [222] = sy5, [223] = [232] =
—s15 + 790, [233] = s15 — 610;

[311] = [312] = [321] = 0, [313] = [331] = 9, [322] = —s15 + 790, [323] = [332]
S15 — 610, [333] =637 — S15.

ol
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Basepium 10Ka3aTesibeTBo TeopeMbl 2. 3adukcupyem pebpo {y, z} uz I'. Tak
Kak okpecraoctu Bepinun B I' uzomopdubt rpady Xobwmana-Cunrarona, to [y] N
[2] = {u1,...,ur} aBngerca koxmmkoi. [Ipumennm nemmy 10 K Tpoiike BepuMH
(w1, ui, uj) BMecTO (u, v, w). Bamernm, uro [ur] N [w;] = [u1]N[u;] = {y, 2}, mosromy
[112] = s99 = [113] = s17 = 0. ITo semme 10 noarpad [u1] comep:kur 9 BepruH w3
I3(u;)NCs(u;). Hamomunm, 9to by = 9, c1€10BATENIBHO, [U1] COMEPKUT 9 BEpIIHH U3
I's(uz2)N...NT5(ur). Orciona I's(ug) N3 (ur) comepxkur mo 9 Bepiims u3 [uq], ..., [us],
Beero 45 sepumn u3 [ug] U ... U [us]. IIporusopeune ¢ tem, uto p3; = 36.

Teopema 2 nokazana.
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