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Annoranus. [lycrs I' — qucrannmonno perynsipusii rpad guaverpa 3 6e3 TpeyroabHUKOB, U — BEPIINHA
rpacda T, A" =T;(u) u B = A%73. Torma ©* — perymsipsiii rpad 6e3 3-kokiuk crenenn k' = k; —a; — 1
Ha v’ = k; BepmuHax. 3aMeTHM, 9TO [/I HECMEXKHBIX BepImnH ¥, z € X° mveem L = {y, 2} UT () UX(2).
Iostomy mns p' = |Ei (y) N El(z)| umeeM pasenctso v\ = 2k’ + 2 — y/. Orciona rpad X aBisercsa Ko-
pebepHo peryspHbiM ¢ napamerpamu (v', k', '), B pabore J0Ka3aHO, YTO JUCTAHIMOHHO DeryJIsipHbI
rpad ¢ maccuBoM mepecevennii {7,6,6;1,1,2} me cymecrsyer. B crarbe M. C. Huposoii «On distance-
regular graphs with 62 = —1» nokazaHo, YTO eCju CyIIeCTBYeT CUIBLHO PEryJIsipHBIA I'pad ¢ mapaMerpamu
(176,49,12,14), B KOTOPOM OKPECTHOCTU BEPIIUH SIBJIAIOTCS 7 X T-PEIIETKAMH, TO CYIIECTBYeT ¥ JUCTAH-
IIMOHHO peryJsApHbIi rpad ¢ maccuBoMm nepecedenuit {7,6,6;1,1,2}. M. II. TonyGaTHrKOB 3aMeTHII, ITO
JUIsL JUCTAHIMOHHO peryuisipHoro rpada I' ¢ MmaccuBom nepeceuenwmii {7, 6, 6; 1,1, 2} rpad I's siBasiercs nu-
CTAHIMOHHO PEryJIsipHbIM ¢ MaccuBoM Iepecedennit {42, 30,2;1,10,36}. C nomomsio 3T0ro pesysnbrara u
BBIYUCJIEHUsT TPONHBIX YUCE IIePECeUIeHniT TOKA3aHO, ITO JUCTAHIIMOHHO PEry/IsipHBIE IPAMdBI C MACCUBAMU
nepeceuennii {7,6,6;1,1,2} u {42, 30,2;1, 10,36} He cyuiecTByIOT.
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1. BBenenue

MpsI paccMaTpuBaeM HEOPUEHTHPOBaHHBIE Tpadbl 0e3 meTesb u KpaTHbIX pebep. Ecin a,

b — Bepmunusl rpada I, To gepes d(a,b) oboznadgaeTca paccrodHue MeExKIAy a U b, a uepes
) 7 )

I'i(a) — moarpad rpada I', uHAYIMPOBAHHBI MHOXKECTBOM BEPIINH, KOTOPbIE HAXOJSTCS HA

paccrostiun i B I' or Bepumnbl a. [loarpad I'y (a) HasbiBaercs okpecmmocmuvio sepuwunv, a u

obosnauaercs depes [a], ecsm rpad I' dpuxcuposan.

# HccmemoBanue BBITIOTHEHO TpH (hUHAHCOBOM ToaaepskKe Poccmitckoro donma byHIaMeHTaTLHBIX HCCIe-

nosauuit u l'ocynapcreennoro ¢ouga ecrecTBeHHbIX HayK Kurtas B pamkax HayuHoro mpoekta Ne 20-51-53013.
Tperuit aBrop nojepkan MuHUCTEPCTBOM HAyKHW M BhICIIero obpasosanus P®, cormamenne Ne075-02-2021-
1552.
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Ecim Beprmubl u, w Haxoigrcs Ha paccroguuu ¢ B I, 1o uepe3 b;(u,w) (uepes
ci(u,w)) obosnaumm umcsao BepimuH B 1epecedennu [1(u) (B mepecevennn I';_q(u))
¢ [w]. Ppad amamerpa d HA3BIBAETCS JMCTAHIMOHHO PETY/ISPHBIM C MACCHBOM I€PecevYeHUi
{bo,...,bg—1;¢1,...,¢q}, eciu 3Hauenus: b;(u,w) u ¢;(u,w) He 3aBUCUT OT BBHIOOPA BEPIIUH
u, w Ha paccrogaun ¢ (cM. [1]). Homoxxum a; = k —b; — ¢; u k; = |I';(u)| (3navenue k; we
3aBUCHT OT BbIOOpa BepuiHbl ). I'padom Tailiopa HA3BIBAETCS JUCTAHIIMOHHO PEryJIsiPHBII
rpad ¢ maccusom nepecevenuit {k, p, 1;1, pu, k}.

I[Iycte I' sgBisiercss AUCTAHIMOHHO peryisipubiM rpacdom mmamerpa d. s i,5 €
{1,2,3,...,d} rpad T'; oupenenen na muHOxKecTBe Beprint rpada I' u jBe BepmHb 4, W
cMexkHbl B I'; TOra u Tosibko Torya, Korja dp(u, w) = i.

CucreMa MHIMIEHTHOCTH, COCTOSIITAS 3 TOYEK U MPSIMBIX, HA3BIBAETCS (- 4aACMUNHOT 2€0-
mempuet nopadka (S,t), ecm KaxK/iast IpsMasi CONEPKUT S + 1 TOUKY, KarK/1ast TOIKA JIEKUAT
Ha t+ 1 npsimoii (IpsiMble iepecekaroTcst He 6oJiee, UeM 110 OJIHOI TOUKe) U Jist JII0OO0 TOUKY a,
He Jexkalneil Ha npaMoit L, HaligeTcst TOUYHO (v TMPSIMBIX, IIPOXOISIINX Yepe3 ¢ U IMePeceKaro-
mux L (obosnauenne pGy(s,t)). Ecim o = t + 1, T0o reomerpust Ha3bIBaeTCsi JIBONCTBEHHOM
2-cxeMoii.

Touweunvim 2paom reoMeTpun TOYEK M IPSMBIX HA3BIBAETCS I'pady, BEPIIMHAMU KOTOPO-
ro SIBJISIOTCS TOYKW NEOMETDHUU, U JIBE PA3JIUIHbIe BEPIIUHBI CMEXKHBI, €CJIN OHU JIeYKaT Ha
obrmeit npsimoit. Jlerko moHsTH, YTO TOUYeuHBIN rpad wactmanoil reomerpun pGy(s,t) cuib-
HO peryissiper ¢ mapamerpamu: v = (s + 1)(1 + st/a), k =s(t+ 1), A = (s — 1) + (o — 1)t,
p = a(t+1). CuubHo peryssipHblii rpady, UMeIONHil BblllleyKa3aHHbIe IIAPAMETPbI, HA3bIBAETCSI
ncesdozeomempuueckum epagom oas pGa(s,t).

[Mycrs I' — aucTaHIMOHHO peryssipHblii rpad auamerpa 3 6e3 TPEyTrOJLHUKOB, U — BEp-
mura rpada I, AP = T;(u) n X = AQ?’. Torna rpad L¢ sBisercs KopeGepHO PeryiIsipHBIM C
napamerpamu (v, k' 1), tne v' = ki, K =k —a; —1up/ =2K +2 -0

[TpuBeem mpuMepsb! JOMYCTUMBIX MACCHBOB TIEPECEUEHUI TIUCTAHITHOHHO PEryJISIPHBIX TPa-
dbos quamerpa 3 6e3 TpeyrosbHUKOB u3 |1, ¢. 425-431].

.{4,3,3;1,1,2} (meuernsit rpad Ha 7 TOUKAX).
.{5,4,2;1,1,4} (rpad CuibBectpa).

. {5,4,3;1,1,2} (rpad ne cymecrsyer 10 [2]).

. {6,5,2;1,1,3} (rpad Ilepkess).
.{7,6,5;1,1,3} (cBepHyTBIil 7-KY0).
{7,6,6;1,1,2}.

{8,7,5:1,1,4}.

. {11,10,4;1,1,5}.

{15,14,12;1,1,9} (rpac us [1, § 11.4B]).

10. {17,16,10;1,2,8}, ¢33 = 0.

11. {21,20,10;1,1,12}.

12. {21,20,16;1,2,12} (rpad cMexKHBIX KJIACCOB JBAXKJbl YCEYEHHOIO OMHAPHOIO KOJa
Tones).

13. {22,21,4; 1,2, 14}.

14. {22,21,20;1,2,6} (rpad cMeKHBIX KJIACCOB yCEUYE€HHOrO OGMHAPHOrO Koja loJest),
q3s = 0.

15. {25,24,3;1,3,20}.

16. {25,24,9;1,1,20}.

17. {31,30,17;1,2, 15}.

B pabore mokazano, 9TO AUCTAHIMOHHO PETYJAPHBIH Tpad ¢ MACCHBOM IEepecedeHuit
{7,6,6;1,1,2} He cymecrsyer.

© 00 O U = W N+~
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Teopema 1. /lucrannuonno peryisipublii rpac ¢ maccubom nepecedennii {7,6,6;1,1,2}
He CyIecTBYeT.
B [3] mosyuen cieyronmii pe3ysibrar.

Ilpennoxxenue 1. FEcam cymecTtByer CHIBHO PEryJISpPHBIH Ipacg ¢ HmapaMerpamu
(176,49,12,14), B KOTOPOM OKPECTHOCTH BEPIIUH SIBJISIIOTCS 7 X T-pereTkaMu, TO CyIeCTBYET
M JIUCTAHIIMOHHO PEryJIsipHbL rpag ¢ maccuBoM nepecederuii {7,6,6;1,1,2}.

CuaencrBue 1. He cymecrByer cuiibHO peryiisipasiii rpag ¢ napamerpamu (176,49,12,14),
B KOTOPOM OKPECTHOCTH BEPHIHH SIBJISIOTCS T X T-pelieTkamu.

M. II. TomybgaTHUKOB 3aMeTH/I, ITO Jjid AUCTAHIIMOHHO perysspuoro rpada I' ¢ maccu-
BoM miepecevenwuii {7,6,6;1,1,2} rpad I's siBiisiercsi AUCTAHIIMOHHO PETYJISIPHBIM C MACCHBOM
nepecevennii {42, 30,2;1,10,36}.

Teopema 2. /JlucraHmuMOHHO  pery/spHbIi rpach ¢ MacCHBOM  IlepecedeHHil
{42,30,2;1,10,36} He cymecrByer.

Teopema 2 jaeT JIpyroe JIOKa3aTeIbCTBO HECYIECTBOBAHKS JIMCTAHIIMOHHO PEryJIsipHOIO
rpaca I' ¢ maccusom nepecevennii {7,6,6;1,1,2}.
B pabore ucrosb3yorest TpoiiHble YKcIa nepecedeHuii [4].

[Iycte I' — mucrannmonHo peryispHbiil rpad puamerpa d. Fcim wy, ue, us — Bepim-

uiu2u3

wol rpacda ', r1, ro, 73 — HeoTpuUIATE/bHBIE IIEJIbIe YuCIa, He Oojbmue d, TO 1 rars

MHOKEeCTBO BepmnH w € I' Takux, 4To

d(w,u) = 73, [ulugug] _ Hulugug}‘ ‘

r17rors r17rors

uLU2U3 . . . o
qI/ICJIa |: riToT3 i| Ha3bIBAIOTCA TPOUMHBIMHA YUCJIaMU II€PpECEICHUN. ,HJIH (bI/IKCI/IpOBaHHOI/I TPOUKU

uiru2u3

BEPIIUH U1, U2, U3 BMECTO |:7’17'2T‘3

] GyJieM nucath [r17rars].

[Iycrs w, v, w — Bepumnsl rpada I', W = d(u,v), U = d(v,w), V = d(u,w). Tak kax
MMeeTCsi TOYHO Oj[HA BepIuHa T = u Takas, 910 d(x,u) = 0, To uncnao [0jh] pasuo 0 mam 1.
OTCIOJI& [th] = 5jW5hV- AHaJIOFI/ILIHO, [ZOh] = 5iW5hU n [Z]O] = 52‘(](5]'\/.

Jpyroe MHOXeCTBO ypaBHEHHI MOYKHO IOJIyUUTh, (DUKCUPYSI PACCTOSIHUE MEXKILY JIBYMsI
BepruHaMy 13 {u, v, W}, U COCIUTAB UHCIIO BEPIINH BCEX PACCTOSIHUII OT TPETLEl, IMOJIy M

[ilh) = pj, — (i),
=1 =1

M&
M:“

d
> liih] = pY, — [04hl, [i31) = pi — [ij0]. (+)
=1

ITpu sT0M HEKOTOpPBIE TPOiiKU ncyesaror. Ipu |i — j| > W nmm i + j < W umeem pyj[/ =0,
nosromy [ijh| = 0 auist Becex h € {0,...,d}.
[Tosroxkmm

Szgh(u v, U) Z QMQSJch [uiw} .

r,s,t=0

Ecnu mapamerp Kpeiina qlhj =0, 10 Sjjp(u,v,w) = 0.
SadukcupyeM BEpIIUHBI U, U, W JUCTAHIIMOHHO peryJsipHoro rpada I' muamerpa 3 u mo-

soman {ijh} = {4}, (k) = [ew]. ghl [jgﬂ, ghle = [ ] w gnr = ).

B cayuasix d(u,v) = d(u,w) = d(v,w) = 2 wm d(u,v) = d(u,w) = d(v,w) = 3 BeIYUCICHNE

aucen [ijh) = Q;Z;” , [igh]* = [zﬁ’;" [ijh]™ [zﬁ:ﬁ’ (cuMMeTpu3anus MacCUBa TPOMHBIX
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qHCeJT [IepeceveHnit) MOXKeT J]aTh HOBbIE COOTHOINEHNUSI, TI0O3BOJISIONINE JOKA3aTh HECYIIECTBO-
Banue rpada.

2. 'pacd ¢ maccuBom nepeceuenwuii {7,6,6;1, 1,2}

B srom pazgene ' — mucTaHIIMOHHO peryJisipHbIil Tpad € MacCHBOM IepecevdeHuit
{7,6,6;1,1,2}. Torma I' mmeer crexrp 7%, 356, —177, —432 147 + 42 + 126 = 176 Bepumn u
JyaJIbHYI0 MaTPUILy COOCTBEHHBIX 3HAUCHUIA

1 66 77 32

198 128

o=|' 3 0TS
1 2 -n 2

1 -2 1 _32

7 3 21

ITo [5, nemma 3] rpad X = I's sBasiercst ncesgoreomerpudeckum st pGs(21,5).
JlemMma 1. I' umeer ciengyromue ynucjia nepecedeHuii:
(1) piy = 0, p3; = 6, ply = 36, p3, = 0, p33 = 90;
(2) pfy =1, ply = 0, pi3 = 6, p3y = 11, p33 = 30, p33 = 90;
(3) p3y =2, P33 =5, P3, = 10, p35 = 30, p3; = 90.
< IIpsiMble BBIYHUCTIEHUAS. >

ITycTs u, v, w — Bepmmnet rpaca I, {rst} = {0} u [rst] = [“7]. Tlonoxum ¥ = I's(u)

u A = X3. Torna A siBistercst peryssipabiM rpadgom crerern 90 Ha 126 BeprinHax.

JIemma 2. Ilycrs d(u,v) = d(u,w) = 3 u d(v,w) = 1. Torya Tpoiinble qmcIa nepecedeHuit
DABHBI:

(1) [123] = [132] = 2, [133] = 3;
(2) [212] = [221] = 2, [223] = [232] = 8, [233] = 22;
(3) [312] = [321] = 4, [323] = [332] = 26, [333] = 64

< Yuporenune dopmyi (+). >

ITo nemme 2 nmeem [333] = 64.

JIemma 3. Ilycrs d(u,v) = d(u,w) = 3 u d(v,w) = 2. Torya TpoiiHble dncIa r1epecevdeHusi
DABHBIL:

(1) [122] = —r4 + 16 — 18, [123] = [132] = 14 — 16 + 20, [133] = —r4 + 16 — 15;

(2) [211] = rs, [213] = [231] = —r5 + 2, [222] = 74, [223] = [232] = —ry + 10,
[233] =1rg+ 15+ 18;
(3) [311] = —rs + 1, [313] = [331] = r5 + 4, [322] = —rg + 29, [323] = [332] = 7,

[333] = —r5 — 16 + 86,
e ry € {0,1,...,10}, r5 € {0,1}, rg € {18,19,...,29}.

< Yuporenue dopmya (+). >

[To nemme 3 umeem 56 < [333] = —r5 — 16 + 86 < 68.

JIemma 4. Ilycrs d(u,v) = d(u,w) = d(v,w) = 3. Torya Tpoiinsie 4ncia nepecedeHuit
DABHBI:

(1) [122] = —r7 + 2, [123] = [132] =77, [133] = —r7 + 5;

(2) [212] = —r19+2, [213] = r10, [221] = —rg+2, [222] = 19, [223] = rs—1r9+38, [231] = 75,
[232] =110 — 79 + 8, [233] = =119 — rg + 79 + 22;
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(3) [312] = r10, [313] = —r10+5, [321] =7, [322] = r7 —rg+38, [323] = —r7 —rg+719+ 22,
[331] = —rg + 5, [332] = —ri9 — 77 + 19 + 22, [333] =119 + 17 + 18 — 19 + 62,
e 7,18, 10 € {0,1,2}, 9 € {0,1,...,10}.

< C nomonpio yupornerus: ¢hbopmydr (+) HoIydnM paBeHCTBa

[122] = —r7 + 2, [123] = [132] = ry, [133] = —r7 + 5;

[212] = —ri90+ 2, [213] = 110, [221] = —7rg + 2, [222] =79, [223] =18 —1T9+ 8, [231] =rs,
[232] =1ry9—"r9+8, [233] = —ri9 —rg + r9 + 22;

[312] = 710, [313] = —7r10+ 5, [321] =rs, [322] =r7—19+ 8, [323] = —r7y —1rg+ 19 + 22,
[331] = —rg + 5, [332] = —ri9 — 7 + 19 + 22, [333] =119 + 17 + 18 — 19 + 62,
rie 17,718,710 € {0,1,2}, 9 € {0,1,...,10}.

Cummempusavyus. Vimeem paBeHcTBa
222] =rg =719 =715 =713, [123] = [132] =17 =14, [213] = rip = [231] =g,
[213] = [312] =9 =17y, [231] = [321] = 1§ = rg.
Hamnee, [312] = rig = 17, H03TOMY
Mo = (o)™ m [321] = rg = 132~ = 7"
Amnanornano [231] = [321] = rg = r§, nosromy
re=(rg)* m [213] = ryp = [132]" =13,

JlemMma mokaszaHa. [>

Teneps r7 < 2, rg < r7 + 8 < 10, mosTomy
52 < [333] =119+ 17 +1rg — rg + 62 < 68.
Tak kax {v,w} U A(v) U A(w) comepxxur 180 — [333] BepuuH, TO
54 <333 =rig+rr+rs —rg+62<68 u r9g—ri9g—1r7—1r8 <8
Beuuy siemm 2-3 jist ancsia pedep e mexiay A(w) u A — ({w} UA(w)) BepHBI HEpaBeHCTBA
1900 =5-564+30-54 < e=5-68+ 30 - 68 = 2380.
C zpyroit cTOpoHbI, 10 JiemMMe 4 uMeem
e=90-89—) [333' =90-89— Y (rly+ri+rf—r§) —90-62,
i i

O3TOMY

1900 < e = 2430 — > (rig+ 7% + 7§ —rh) <2380, 50 <Y (rig+rs + 1§ —ry) < 530,

7 7

055 <> rio + T%QJS s < 5.89.

%
IIporusopeune ¢ TeM, 9To 8 < 119 + r7 + rg — T9.
Urak, rpad ¢ maccuBom nepeceuennii {7,6,6;1,1,2} He cymecrByer.
Teopema 1 moxazaHa.
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3. I'pad ¢ maccuBom mepeceuennii {42,30,2;1,10,36}

B stom pazmenre I' — aucraHnMOHHO peryasapHbIi rpad € MAaCCHBOM IepecedeHwmit
{42,30,2;1,10,36}. Torma I' mmeer cnexrp 42!, 932, 266 677 1442412647 = 176 Beprun
U JIyaJbHyI0 MATPUILy COOCTBEHHBIX 3HAYEHUI

1 32 66 717
48 22
o R S~ R |
=17 2 _2 wu
12218 19; s
L =% & -l

JlemmMma 5. I' umeer cirexyroriue dncia mepecevdeHuii:

(1) piy = 11, p3; = 30, p3; = 6, py = 90, p33 = 1;

(2) iy = 10, piy = 30, pis = 2, p3y = 90, p33 = 5, p33 = 0;

(3) Py = 36, piy = 6, p3y = 90, p35 = 0, pi; = 0.

< Ilpsimbie BBIYUCTEHUS. [>

Beugy siemmbr 5 rpad 'y cuiibHO peryiisipen ¢ mapamerpamvu (176,126,90,90) u nernasHbI-
Mu cobcTBeHHbIME 3HadeHusMu 6, —6. [lasee, rpad ['s saBjsgerca IUCTAHIIMOHHO PEryJISPHBIM
¢ MaccuBoM niepecevenuii {7,6,6;1,1,2}.

ITycrs u, v, w — sepumnst rpada I', {rst} = {"%} u [rst] = [“7]. Tonoxnm A = I'y(u)

u A = A,y. Torna A siBiasiercst perynspabiM rpadom crerrenn 90 vHa 126 BepmmHax.

JIemma 6. Ilycrs d(u,v) = d(u,w) = 2 u d(v,w) = 1. Torya Tpoiinble qncIa nepecedeHuit
DAaBHBI:

(1) [111] = g + 73 — 19, [112] = [121] = —ry — 13 + 29, [122] = 1o, [123] = [132] = r3 + 1,
[133] = —r3 + 1;

(2) [211] = —ry —ro — 13+ 30, [212] = [221] =ry+re+ry— 12, [222] = —r; — rgo + 86,
[223] = [232] = —r3+ 5, [233] =7r3;

(3) [311] = 1, [312] = [321] = —r1 + 2, [322] = r3 + 3,
e rp € {0,1,2}, ro € {18,19,...,29}, r3 € {0,1}.

< Yuporenue dopmyi (+). >

[To nemme 6 umeem 56 < [222] = —rp — 19 + 86 < 68.

JIemma 7. Ilycrs d(u,v) = d(u,w) = 2 u d(v,w) = 3. Torya Tpoiinble qucIa nepecedeHuit
DABHBI:

(1) [112] = [121] = 8, [122] = 22, [113] = [131] = 2;

(2) [212] = [221] = 26, [213] = [231] = 4, [222] = 64;

(3) [312] = [321] = 2, [322] = 3.

< Yuporenue dopmyi (+). >

ITo nemme 7 umeem [222] = 64.

JIemma 8. Ilycre d(u,v) = d(u,w) = d(v,w) = 2. Toryja Tpoiinsie 4ncia nepecedeHuit
DABHBI:

(1) [111] = r¢ —r7+8, [112] = —ry—7r5+30, [113] = ry+r5—re+r7—28, [121] = ry—re+77,
[122] = 75, [123] = —1r4 — 15 + 16 — 17 + 30, [131] = —ry + 2, [132] = ry;

(2) [211) =77, [212] = 14+ 15 — 16, [213] = —rg — 15 + 16 — 17 + 30, [221] = —ry — 75 + 30,
[222]) = —r5 +1rg + 84, [223] = ry + 15 — 16 + 77 — 25, [231] =14, [232] = —14 + 5;
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(3) [B11] = —r¢ + 2, [312] = [321] =76, [322] = —1¢ + 5,
rnery, 6 <2, 17 <1rg+8 <10, 15K rg+25—1ry —r7 <15 <1y + 30 < 32
< Yupomenue dbopmyi (+). >
ITo nemme 8 mmeem 54 < [222] = —r5 + 16 + 84 < 73.
[Iycrs d(u,v) = 2. Beugy jemm 6, 7 juist ancsia pebep d mexiy A(v) u Ay(v) BepHbI
HEPaBEHCTBA
2000 =30-56+5-64 <d<30-684+5-64=2360.
C npyroit cToponbl, 1o JiemMe 8 umeeM [222] = —r5 + rg + 84, mosTomy
. . V"i _ Ti
2000 < d =90 - 89 L—1rg) —90-84 <2360, 17.222< Y >0 <20.112.
Bl-mnse et
Cummempusayus. Iycrs d(u,v) = d(u,w) = d(v,w) = 2. Torga BepHBI paBeHCTBA
[122) =rs =75, [211] =r7=1F, [131] = —r4+2,

IIO3TOMY
T4 = T'Z, T4 = [132] = [312]* = ’rg7 [311] = —Tre+ 2 u re = ’["16.

~

Hauee, [122] = r5 = rf Breuer ri = (r5")’, nosromy

[212] :7"4+7"5—r6:[221]/:—7’21—7":5—1—30 u 14+ +2rs =re + 30.

Amnanoruuno [211] = ry = 77 Bieder 5 = (r7), mosromy
121 =ry—rg+r; =[112) = —ry —rf+30 u ry+7ry+7r5+717 =16 + 30.

CpaBuuBas ¢ 74 + ’I“Zl + 2r5 = rg + 30, nmosryaum r5 = r7. IlporuBopedune ¢ Tem, uro r7 < 10 u

13 < rs.
Urax, rpad ¢ maccusom nepecevennii {42, 30,2;1, 10,36} He cymecTByer.

Teopema 2 moxazaHa.
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DISTANCE-REGULAR GRAPHS WITH INTERSECTION
ARRAYS {7,6,6:1,1,2} AND {42,30,2;1,10,36} DO NOT EXIST

Makhnev, A. A.!, Bitkina, V. V.2 and Gutnova, A. K.?3
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Abstract. Let I' be a distance-regular graph of diameter 3 without triangles, u be a vertex of the graph T,
Al = I'i(u) and »t = '23 Then X is a regular graph without 3-cocliques of degree K =ki—ai—lonv =k;
vertices. Note that for non-adjacent vertices y,z € % we have %' = {y, 2} U %¥(y) U X(2). Therefore, for
i = |2 (y)NX¥(2)| we have the equality v' = 2k'+2— 1. Hence the graph ¥ is coedge regular with parameters
(v',K',u'). Tt is proved in the paper that a distance-regular graph with intersection array {7,6,6;1,1,2}
does not exist. In the article by M. S. Nirova “On distance-regular graphs with 62 = —1” is proved that if
there is a strongly regular graph with parameters (176,49, 12, 14), in which the neighborhoods of the vertices
are 7 x 7 -lattices, then there also exists a distance-regular graph with intersection array {7,6,6;1,1,2}.
M. P. Golubyatnikov noticed that for a distance-regular graph I with intersection array {7,6,6;1, 1,2} graph
I'; is distance regular with intersection array {42, 30,2; 1,10, 36}. With this result and calculations of the triple
intersection numbers, it is proved that the distance-regular graphs with intersection arrays {7,6,6;1,1,2} and
{42,30,2;1,10,36} do not exist.
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