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On valency of Strongly regular graph with 7’ vertices
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Abstract

A graph T is called strongly regular,if each vertex is adjacent to k vertices,each
adjacent pair of vertices has 1 between vertices,each non—adjacent pair of vertices
has ¢ between vertices. In this paper we study the valency of the strongly regular
graph with p? vertices,where p is an odd prime.

1. Introdction

75 7 @iz Strongly regular graph EMEHENSZ T 7AHV £9. D Strongly
Regular Graph O#fZEiE J.J. Seidel, van Lint,J.M.Goethals 5 &5 HDHHVET,
X Bz abNTW5 Strongly regular graph O BB REER T EIC DWW T, X.
Hubaut ([5]) W—EBEXHVET. ZO—EXKIL, TXTO Strongly regular graph %
SALTVWBEDITREHVETA. EdDIIAERGEDRY MIVEMICHNSNSIERRENN
CEZEFREH T/ T 7R LET. ZOROEAOEEL p-1 DL I HHEIN
TWET. oA ESHEHRE OBAFETIZ Strongly regular graph OBEETIIEEZ S &
T2—class association scheme DFFELFAMEIZARV 9. LBAEBRIHREINTHS
Distance regular Graph OBEEN 2 DBEICHI-V, HhE T & SH7-9HIZH Distance regular
Graph O— i BRI FNI-MIBIZH S Y5 7TY. Z D Storngly Regular Graph D7F
e, e, BEAYFEANLOIZOBETIIOEEE BERFECOERE, 77 7] valency
it POBIRER, 2o HEs 5 Krein condition REHENBRIC LD Z LD O0XET.
Z 7 THREGFIOBHEEORBLANCAL ZEAEEC L EBbNE Y. ZZTHADOHE
BASEROE XI5 A — 7 E LTIIM—DORETEZ Y. HERD 2ROERICEEMED
—o5THH Y graph DEAR /85 X — % THH 5 valency KDNWTDFRBEFHNTAHIL
7=. ' '

2 . Strongly Regular graphs & Association Schemes

Strongly regular graph DE#H HAOEAV= {vw, - - - v} EL2EDENDILR
AN ESEELTHEEZ, T=(V, 2757 ERUOET, (vi,v,) DECRTZEEv,
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LV, PREENTWBENWSIZEIZLET. —ODIEA R HREIENTWATEE OB % FDTE S
D valency EEVE T, FXTCOIESD valency 8 LW E X ZFRI 75— EHUET. X
BIZTZ 57 THRD 3 DD&MHT-4 & &1 Strongly Regular Graph & Wigh .

i. EIZ7Z57ThHA.

i vl ABENTNDEZ v, Lo, DEFHIZHEENTOBTESAOBERA . 0,10 & 5T —
ED A @Iz 5.

iii. v &v,BREENThRWE X, v, OBHICHEITN TV ATESDOBEEL v, ViIIZE BT —E
Dpe@iZiss.

ERIZZ70DAEZTHEETOCHEADBRE %0, valency % b & BEX X HIZ BB
EOXEL chp>0&LET.
T TT T 7 2B D 72Dl BEETH EWHEN 575005 N 4. 23RO LD 1058
#INET.
757 T OBEETFIA L 3T EFINTEE TS5 X — 5L X N7 0, DFTFT U, ) RS Hsv: v,
PREENTWAHEX, 12 ThinEx0ETHT7ITT.
I ZBAATH, J2INCLO5E LET. valency kDIERI 7T 7152 b b, A=
k] C valency RIZEIHEIZ/RD kDO & BHELEAMEE LT,
7 7 ' 7 Strongly regular graph i272% Z &3 ORI IH - & & FHEIC eV £

Al=FkI+ 1A+ (J—1—A)

ADEIHEZ k (valency), r, sEBEEREX L, m, mé LET. [ =n—1EB% trA
=0&79E LCOBRRA (A—rD) (A—sD= (k+rs) ], AJ= k] 5 5 IR DBIR RSV
VbET.

1+ m,+my=n 1+k+i=n
k+ mr+ ms=0 K+rmA sm=nk
ktk—1—A2)=lu A—pu=r+s
p=ktrs=(k—r) (k—s)/n nkl= (r—s)*m,m.

INGDOREGRANSZZ 7 OWED 2, uh GEAEME 7, sOHETEET. nkrs,m, m.,
L, nBZ7F77TDNTGA—FERRZEIZLET.

EHEMBEICIZERRSERS E>r>0>s> -k EVWIBRAHVET. rEsZBEAETHS -
Ll m#*Fm K ObHEBEBTHAHZ LD ORDEE L Lemma BV HE 4,

Lemmal m, m, 7z H5IXE B E 7, & sIZEHIZ 5.
BEHE L valency & DBARTCIIKOEBRIK VI HET. ([7)

EB m=m, 16X k=1
ZDEBDMWIIR VL bE R A. KHIT Johnson scheme J (1, 2) 3 Me—E o g,

7z B=]—[—Aadjancey matrix 43275 I NEHBTE[ IS 7 TN TOET. &
E D 7 H Strongly regular graph 7= 53757 & £ Strongly regular graph IZ /¢
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NEF RIS TDNFA—F i k=n—k—1, r=—s—1 s=-r—1, 1=n—2k—2+u,
p=n—2%k+ A L RETEET

(I,A,B) T commutative algebra #34Em T&2-class Symmetric Association Scheme iZ
V%Y. 77 CEEBEMET R, B, EAEnT 1,AB) LFAED algebra AR L £
FrTHMNOT V<Y —VEEHEH> Z LT

E. %kE;,= (Q?;Eo‘l‘ C]-'IjE1+ Q?;EZ)/%

¥ % L7 & %17 Krein condition &13qt; = 023720 =>Z & TY. 2—class DHEQE I/
SA—9EFSTHOLEET. HEXE

gd=m? 1+7/F—(r+ 1)/ (n—k—1)%/ v’

L5 45 S, %I TAS A8 B g BIFIC Klein condition %1 - THEE
R R T LR TEET

3. HEOEEIPTRED 2RDOGE

B EA OB EH O Strongly Regular Graph LTX<HBENTHWHHDELT,
Paley Graph &MEEND 75 708 HVET. RDEKD CEHESINET.

sk Paley Graph: (B GF(p) D cyclotomic association scheme D—2)
HREGF(p), DTz a,biz a—b= CEHBODRIZ a & bEZRREERLTOIND 7
Z7.

HAOMEBATERD 2 FDHE 0 Strongly Regular Graph O & < A6 7=6l% 3l &
TET.

sk Hamming scheme H(2,p) : X Z pHOThH22EE5EL L XXX (B O a= (a,
@) b= (bi,by) WL TH#i la#b}=1DE & ak bZELTS.
% GF(p?) ® cyclotomic Association scheme @) class 2:Paley Graph HR{k GF(p9) D%

A
=

sk Latian 7 5> ORER: px p OLatian HE L & La=3,j, ai) B=(k,l,ax), ai;id L
» (1,j)) BT, i=k or j=lor a;;=au D& X a & BELT S

THS OB p* @ Strongly regular graph ©/85 A — ¥ DFE

k r s m, m,
H(, p) 2(p—1) p—2 -2 2(p—1) p—1
GF(p") O cycltomic (r*—=1/2 (p—1/2 | (=p—1/2 | (*=1)/2 (PP—1)7/2
scheme- - 4
Latian Jjf» 5 - - - 4(p—1) p—4 —4 4(p—4) p—4p+3

*GF (") O cyclotomic scheme ® GF(P)IZIZ 2FL T 1Z 22 BHET .
% X. Hubaut DR & IZBHETSID R /s B-DEEATNETHARENICIIFECZ & TY.
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EROEBOSHFREYDE XIZ/35 A —% £ LTld Paley Graph ZRANE3. BEIAEIZK
==D/2,r=(=1+/p )/2, s=(=1—=/D /2220, FBHEE valency 3[F L (p—1)/217
ItV 9.

HREOMEED p* HOHEIZONTIE, kDX 7 Lemma ARV HE 4.

Lemmal THROMEE L n=p" D Strongly Regular Graph @ valency % k & LEAEE 7,
sELZDEEESY m,m E B &

mFEm, 75 561X k—r=0 (mod p), k—s=0 (mod p)

IEBA DBERE

mF#Fm. DEZEAFME 7, sFERICRVET. k& r, sSEOBRR %k (n—k—1)=(r—s)?
mems, Em<p', m<p, 1t mArm=p hrSm,m, OWHHB p TEVYNDZ &3 <
(r—=s) =0 (mod p) £A&VET. ktrm +sm.=0 & 1 +mt+m=p»5d k—r=0
(mod p), k—s=0 (mod p) 2E|FF.

Lemma2 THAOMEA n=p" D Strongly Regular Graph o valency # kIt p OfE5Cl3
AR

ftW k=0  (mod p) &3 5% Lemmal 75 r=0T (mod p),s=(mod p)iZ’s5h 5
k=tp, r=up,s=vp (L, u, v I3 LBITET. p>>u>0, p>>—0v>0Tp=ktrs(kb—7)
(k=)= p " 26 (I—w) (t—v)=p=_+uvp) pPEILE p>i—u> 015 I—v=phbH¢
—u=ttuvp £ V0=u(l+vp) TFENTET. #IZEA0 (mod p) 1272 5.

TR DB DSMD 5720F Strongly Regular graph O —fgi xBEAEOME & X 724 =
LEREERONE . HAOERE pP* I LzE&1E, 20 Lemma2 &m=m D& X3
rts=—1,rs=1=p) /255 r=(=1+p)/2,5=(—1—p)/2, A=(pP—5)/4, p=>p—1)/2
LEHRTE GF(pY) O cyclotomic assocation scheme & U CH L= DER U/8T A — %
b2 ENDE ROEIRIENPRVIBET.

EH JHAOMEL p* E D Strongly Regular Graph @ valency kEHER 7, sE < &
r—si p DFEIZ/Y, X 52 valency D kT p DS TIE 0.

HEOEHES pEOL ZZ/NT 4 —% & L TIE—EMZ Paley Graph 26080 & [7— 7+
HOELTREVET. PHEOBEL—BHICRESLENETLRALIDEERD - T4
ERTRETIR W EEX BNFET.

2 £ XM

[1] R.C. Bose. "Strongly regular graphs, patial geometries, and partially balalnced
designs.” Pacific J.Math.13(1963), 389-419

[2] R.C.Bose and D.M. Menser. "On linear associative algebras corresponding to
assoclation schemes of partially balanced esigns.” Ann.Math.Statist 30(1959),
21-38



SO/ PO Strongly Regular Graph®valency 125

[3] P.J.Cameron J.M.Goethals J.J.Seidel” Strongly Regualar Graphs Having
StronglyRegular Subconstituents”. J.Algrbra 55 257-280 ‘

[4] J.J.Seidel. "Strongly regular graphs”. London Math.Soc Lecture Note Ser38

[5] X.Hubaut "Strongly regular graphs”. Discrete Math 13 357-381

[6] A.E.Brouwer A.M.Cohen A.Neumaier. "Distance-Regular Graphs”. Springer—
Verlag

[7] Bannai and Ito: "Algebraic Combinatrics I”. Benjamin (1984)

[8] N.Biggs: ”Algebraic Graph Theory”. Cambridge UNIV pres (1974)

[9] C.L.M. de Lang "Some New Cyclotomic Strongly Regular Graphs”. J.
Algebraic Combinatorics 4 (1995) '



