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Strongly Regular Graphs with same valencies having p” vertices

Hiros1 IWANE

Abstract

Let £ be a commutative 2 - class association scheme We view £2 as a strongly regular graph
We can calculate eigenvalues and the multycityies of the strongly regular graphs that have the
same valencies and p" vertices, where p 1s odd prime As a consequence of calculating the mul-

tiplicity we obtain that the number of vercitices 1s p** where p 1s odd prime

1. Introduction

FRERADOEEV=Av, v -, v} ETHEOMED %\ pair DEES LEFENS % ET
LI A, par DS (V, EI') % graph &5, T @ graph (272> L T strongly regular
graph L IFIEN 5 graph VEF SN D, 2 O graph IZFEFEATI £ 2 A 2 & T 2 -class assocla-
tion scheme & B # 2B 4R L T\ b Strongly regular graph ® £ 1E & 2 - class association
scheme DIFAE & (XFAEIZZ 2 ([3], [4]).

% Z CTHHDOEER valency % L &B %00 THBTHOBRAER S FOEEE X SHE T
BEWHIORBWFELERENERIIL D Z L EHWTH LMD strongly regular graph JE7F
AR TIENTEL., HEOBBPHFEBOBIIEET A THS ([6]). absolute bound
YEETDHEADEEA P, n<7, Tvalency D5B7% UTEHEENEL S 2-class association
scheme IZfF7E L 2\

2. Strongly Regular Graph & Adjacency Matrix

Graph (V, EI) 1272 L T (v, v,) € ET% 51 v & v, idIENTWE EIERD L2
$5. 1 ZEE LK (v, v,) € ETE %% ) DEE% v, D degree L 5. degree A5TA 1 D
BONHZE O W—EDME% & 58 graph I'id regular graph EIFIEN 2. X5 IC FROES
1 % i 79 & % T strongly regular graph &N 2 ([3], [4]158])

1
77 7' 7% strongly regular graph T 5 L 13RO 27T & X
1. regular graph TH %
2. (v, v,) € ETDOL X
A= |{k| (v, vi) € EI (v,, vi) € ET} |75, v, DFEXFHIZL 570,
3. (v, v,) € ETOL X
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p=1{k| (v, vi) € EI' (v,, v,) € EC}|?0v,, v, D:EPHIZL LR

757 FOBESTY) (adjacency matrix) &t v X v (v ZJEAS D) DITH TG AT

[N

o { 1 o ko, 2R TVA
Y 0 #oft
TEZRENLITY

R,: B/ HE R CTEHAMEINRTWE R, HESHKIEINTWEWY L) AKREERS
EL5EVE OB R Ry R, T 2 class @ association scheme 73C X %5 strongly regular graph
& 2 class @ association scheme & IEF L2 &Il 5

v= (VORI k.= (757D degree) &<
ki 2R, @ valency {272 5
A % ORISR, [ BAATH, JEkal 1Of5E L, A= —1— A LT A ROERK
AR ) LD,

At = kI + 2A, + pA,

Z O %3 T strongly regular graph & 2- class association scheme 25 U b D% 5%

ADEEMY Kk (AW), », sk L, BEEEL, m, m b BLEXT A -5 DERN %
BRAERD L2 S ([31)

v=1+k +k, n=14+m,+ m
0=k + rm, + sms

vk, = kT + r'm, + sTmg

2T v=p" OHFEL) b=k m> ms LB EDED Lemma AR Y L2

Lemma
2 _class Association scheme Tn=p' (pIZHFE), ki=ks, m ¥mi %51 Et=0 (mod 4)
Thh.

3. Lemma DZEBH

Lemma

9 _class association scheme Tov =p' PHERK), ki=ky, m > ms7%513t=0 (mod 4)
ThbH

AL

v=p" R THEOME, BWETHE AL L, TREMTH JE2IXT1IOTe LT,
Av=1, A, Ay=]—I— A, AL A, D valency ¥ kEAEL r, s(rzs) £BL.
A= kA, + A, +pA, £ T 5

D= (2A+2—k)?+v, a=21+1—k&BELEAEMBEE r=(a+vD)/2, s=(a
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—VD [2LREND. m>mhS VD = =2k (1 +a)/ (my—ms) &% 0 VD BEH
BRCEAMEGRBEHER S5 1= (20+1 —k+tVD [2 " Lid%EHKEL . VD =2]—
22— 1+kT, kABEZEHS VD =2t+ 1, ti3BHE%AL. v=(2t+1)2—(24+ 2 —
k) LERES.

2t+3+20—k=A (1)
2t—1—-22—k=B (2)

EBLE v=p"ho A-B=p"T A BEEH pPWEHIZH,LS ALBHpDONEC
b,
(A, B) = (p', p"') LT 5.

& A fE i
r=(p'—1)/2 s=(—p**—1)/2
HEE
mr= (p*= 1)/ (p* "+ 1) me= (p"—1)[(p"— 1) [ (p»*+ 1)
LEED.

I=0, I=nDL EEHEENERIIRS 2\,
I*0, n—121¢B0nTEwv. u=n—-218L, n=sutala<u)btBVTEHE

TEEIHET.

(p>“te—1) [ (p*+ 1)
(pp?—= 1) [ (p*+ 1) &%= (((p+1)—1)%9p*") DRA*EZ 5.
250G (p+1)Y (—1)7p*—1
ELY, m Em VBRI RDLIENS ;214561 (p+ 1) TE YN, LD
(1) =1 T((—1)p°— 1)/ (@*+ 1) %< %BEF. a=0TsHBEHIILL s=2¢
tezlZ ), n=2tuD5u=2tu—21T, 21=u@t— 1) D5 udBIHKIZRY, nit 4 D
Wiz .

Remark
v=p'0R, (A, B) & LT(p, p°), (p% p°), (B°% PIDTTL B, (pY, P)DEES
FHESNIE L. (P2 p°) BEBEEANF LIRS, (9, p°) OBEBEEm, = (p— 1) p°/
(PP+p) & (PP— 1) B.

Q= (X, {Ri}osisa) % commutative association scheme class d &+ 5% & X,
m, = rank (E,) £ B< &,
‘Xl < (m.+:-1) + (m,';:il—z)

d=2&Llm=p"—1) % RATBE, (p*+p>—2)/2 7% D, Theorem DSEL L 7,
v=p* Dk, Valency [0 UC EHE AR % 5 2-class ? commutative associatin scheme 13
FIEL .
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