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An Antipedal Urorocterizedion
of Distane Regular Grophs
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g:_l_\ A (Mante 'Témiyowxoxv

T htroduction

T connected undirected simple tinite. araphn

| ( T e verter set & B-7R.93.)
(s:mp\e'. leop & multiple edge '5\“1‘3\5 )
. V) L distoance between u ond V
C length of shortest path )
d= mo\x{a\&u)v)\'u, v e T‘} * diameter

Dw=ixell3wm,x=1}

Definition
[ Distonce. Regular Groph (ORG)
S P =RwaAllon| deperds only on 1,3 andg £=0m.V)

ki=Px =|Bwl| , k=ki: valency
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DPEDRGETAEE CONBE BB ES>o & od<
ldon N ORG RTBA Lt H 2. £ 2T . groph AT 5
Z.RQAen=4 eB3B3DRETABERE LT A oM

antipedol choracteri zation BB o

De€finiton
cl 'iqug & ony twoe vertices are. odgagem-
cocdigue & no fwo vertices are odjocent
S*TOhg\y Regu\&r ‘Gm{ﬁh (SR&)
& DRGE& with diometer 2
(-fﬂ'i\: SRG B clique aunion £ 28T A, L2 T l§>
diometer N 2 TH D t o FESRG £ F A,

Theorem ( H. Susuki)

:DRG with diameter d
For B el |, Qb4 oclique
= d < Fl) (diometer § koa®@ire $ T x5 W)

2o RBEF VH AR eclique) £ L. Ben=d
LGADRE TEABRBLAG L hD B,
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Theorm (A Hirpki  ad H. Suzuki)
(": DRG with diome.ter d
bor Wel' | Qo) - 2RG

For Belawn, Ronnl@®: coclique

—> d=2

Dheorom (Y. Reio mque)
T DRG with diameterd

L) : SRG  #or Yoe D
IRl = ka < 217

=2d=2 or "> Jd+2,d) (Johnson gmph>
BHhS W T2 DRE T RN ™ SRE B ¢ a
3. T@d+2,d) LR TH L. diameter 82 &1

b tmE“W"L“Zﬁ%o

Main Theprem

T:DRG with diameter dz3

Q) : IRG  €or Yae

For Y3elht) Red N R = clique
—>d=3 and =T, 2)
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’Inme‘&:ﬁov\ Diaarom

T DRG with diameterd £33,

Ci= Pt , Gi=p , Bi=RAL 1 tntersection nupbers
C F<e |

Moan theorem oftfR 0 § B B 2 ln+er$QQ¥?on diogrom
T T2,

W, Vel with s, w=2Q

D3 =03 =W NI
I (D Wl =Pey

RAFEX Y
ODF=F if 273+3F o X< li-4|
@ There s no edge between D ond Dg,

FI-51>1 or 1 3-8l>1t

Lntersecton Diogrom & 1@ {D$Y £ &% th S 243 line

T S BT |

L3

Dg : poséibiliw of edqges

L el DY e ng‘ A FRT adge NB W W hab L.

N \?h:e_'&‘:,ﬁﬁg |
e A B. diometer 59 ronk. d diogram & R o §

Seba, | |
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E. Main Theoem oot L TEEE M T N,

313, ronkd BN ronk 3 o diagrom s Con §35 13

BrerreRd., (2
o ,BeT with & (aLp)=d
e 32, P RIS
ronk.d diogrom B Ba® =
B 5,

3123, 35?‘3:)

Suppose alebi(%gzcﬁs
Then 24 e DG Cx, o)
>U.®2 138,10 - 2Pl
=ld-(A+3)1 23

So 3eDila, (3) for 7223

{o} = D

WS d=aw t-‘q"’aﬂ

{6} = Dj
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Lo L. RRRsY DR@,®=¢ Lor 223, 4, ”L%Eo/
L2 Th3L BN eTHh B,
IDY e = B = 0a =k
IDRcLpl= Rh =T where k= |du@! | ks =l
D?(Oi,(s’); e lgque
1< a1 € ke

G Ror V):.&\Ddgko,p), )
| bat = R N Tl €1 R ml?_,(fggl = ka

L,3EeT with 50x,90=>
£d 3 b (x %)) \Q%a, 3 ronk- d?(»{gmh,\ 3 B F S

£33 eTasr> o3,

z} = DY Di ...... de‘3
{} D3>D1/ \ d\Dd—2
' 3 ...... p— | d
N7 2N
.%\\2/;%\\ ...... ;%<:£{ﬂd
2 1 L Pl
AR
D% /Dg’\ ...... 7Dd:%\—">Dg_1
{y} = Dj D e,

\:g—\&')l) 9) @ cique
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Peeco € of Main Thecrery
S5 Moxn Therremmov PR B K g3 2~ I1TERBR T 4.

LG_W\W\a 1.

Let d,(_’) with auy,@;):d

For YreDitd,®, PYela @, B such that 30, 3=d-2

Proest :
FYeRi=W, @ with ox,8)=d-2 £33,

32 L. Dia,@ :clique

EoS
forvreld @ ’ { } 0
ar = d
O, y)<d-1 \Dé
< - d—1% I
= Sd,‘é\ =¢ = II)5_2\ >?§_1
. V=0 o T ! |
: !
L, Bsoc %fé// ' / ' \;
— 45 Dd—2 Dd—-l
2 T~ —3
\ i S
Ke PG = ka3 =k P Dzli—l /Dg S z
/ 1
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Lenmmo2
b For Va,geT with a(x, =4,
there. s no Q@Q between P W, P and o o, 3
D Por Yoel ond Ve, ¥ elded with OCR,¥) =2,
NE atmes Qo

Beeed
b ATAE wien Teioup) {a} = Dd\D},
8&[5"@‘[5) Dl/ \D2
£33 £SeRLT d-l\Dz/ld
= L DZ/ d_1\D3
aJCéDi@)@ sk, ' !d—-2 _— |d—l
d(x Br=d D | ! ;
T3 e dx,Mad2 lljg_f \'3_1
< ¢ 8 lemwma l v >)g—1 I
s = Dd-—l \Dd 3 ~
By 1>Dd/ 2
| 1
@ , {IH} = Dg

P-rele) with 2(p M=2 & &3 & ¥YeOlw.p
\\)Y'$\) ﬁﬁ&d (53 &_\7.1(0( @3 @O\\\nQ B\jﬁ‘?x._t V39

. T‘k@ﬂ\"‘&zﬂ QDGQO\,@ RIS
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Lerﬁmcx 3

k:.: kd ?§2

7

M. Lemma 2 BAES £ RA-1 283, F 3¢

Fa = b RBy= KaB: Vb 23,

LQVV\W\ Qq'

Por ¥x.9 with 3, 3)=2

Let 324=Dd &,

dz &

= f.6,Pe T &) , D= OGS R@

Momover Ra = k& , Riaa= k2

ERO., lerma te22® S
"o lemmoad B G BT 3 ronk? dbgrom T

EZ3 3R LoD 3,
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DEa o= DY Cx, 2

S2Cx,y) = D2 x, 2)

Lemmab
Cler X8 with (L=
dz4
—bFor Pueld' &,® |, Yve DI ox, ),
wA vV

Moroover “Rra-1 = bd-t

M lemmad & & S
& o LemmaS & Lm,gb v BT 3 ronk3 clragmm 7

Z23eMPadESe B33,

—f, -
uaAvVv

N
{y} = D———Di—--Di;

3
\DIZ_____: — \D =2
b / yah
D} \Dg- -;\Dg’l:%—— \)3—1 S¥a
\D2/ D >Dd{
2T d<1
/7
D%/ \DS: ...... ;Dg:%_ \Dg_ | S%
N~ N,
S

4
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S MY o Levmmo 5o Lemma 6“6’1"3375‘0

. ¥
dz4
:\}l-«':-\:z or

ba-1=1, Rhz2

S lLemmod B. BRI LE 1 ba-1< ka &8 5% 3
By -RIBeEH. diometer EAME €T D £485 %
AT LLvnd, Code. M aimet XBE
Bw< 2T, diogmeter BA4MRERBRESB
Lt h B, TBHS | domeer N335, & LT
diometer® 3 o b £ 12\ 3 T JC&.3) H3 L by
Y . Moin Theorein o BEBR V8 5,

2%z Lemmab &M L T H <,

Proct

2@ pr=d EBAA,PELY . ban<h £ LT
ba-1=1e P22 TT.9,

A. bei<k B2 A5 YxeDhw,m Tl

Seelie,® st X+3.
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I3 WP {o}= DI
D Ak a2 \Di
clique B 5, 3(x, %) 11— \D2
) . Dd—l\ _— d
ST x84 S EEESJ 1)3_1 I
T i A DA D3
IB b5 N, Qe b d>p3/| '
d—2
A ~ i 0 —
b o fankd dicgrom o 92_3\ /1?4_2
Eabs = D4 LR : i :
N B : ; :
, Vo™ -1
3 3 QC&D E3BN B © D2 \Dd—l ' ’ 27
lemmo. 3 £ 2@ $=2 D“V/'Z\\*Dg Sy
5 Y I\D'f/
i

io&‘(zbiocs)@) £ B, 18} = Dj
Tzl X =GR L Y=DEaW.p ET 3,
Lemmaq‘c; Y
S(S—.Dc{_‘ (>, @
AES qu_(d,@,)
@ =3tV XV 223245, Qe Rt HD
MePod wodsnz. 2, EI=3TH 3 > NG
L RT3 ronk 3 dlagrom TF L3
T3 AeDEGLE) whbhd. L 1T,
A=DEo6@ , B=Di2(x,p, C=T8a&x,pET 3,

> Tre
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{gj} = Dg /Di-.. .j)g—3
\ | N
P S >>g<
DL S0r b
N /
\Dgf___ ...... >g{
D2/ \D.?:_ :Dg:%._
71 / 2_ s
%"‘""_ T le 2
| P _
{,B}z Dg \D‘ll_.. ..:Dd_s =

92 . LemmaS F O Ataﬁ’\‘lo\is.\‘b“‘ot 5
EE1eBY., QOO=AVBVYC p SRGUTHAL > &

rS Boliwon SEEE2 53, Cohwa o SEE

B2, §-T.

{a} = Dj
AS @, | \Dé\D
9.1 2
BE DG, PURE: (o, p) d"l\ o 1¢
| N /l)d—l l
CE Do, @ 2 Di_,

E R 2ED MRS,

diogrom T i 3 kb

}SO\@Y;.EZQO
AT RE=17TH 3
D
S el dx,D=2 XK
B3 LS {8}=D

-2

e

\)74

/|‘2

\Dd

oY
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=Dl £3 a.
IBL. 22Broal@B o LTo) QW o RIS
2& Ddy (. YV OFa W, &P
EBA e b, F, T
d(ah, 2)=1 or 2
. d,®=2 & lemma2@ § 9
@20 ATE
DR, @ 2 clique 28 52 £t &
L@OANW 2NN R
R
C@n B2 (MoonRkey) Y {sy
22 TR=00a, D) e T B\
Tz ha+122
CoL. B=1daY
20, D=1 &> 2€ Dia L@
B3, | |
22 Tlemmo S &V
O 0, 3 = DY e, 2
Df2 =% x,?)
R =AVRYC = v, 2 eDd'.-.(d)@) £ Lemma 1
b S. |
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BN B =a0oN BCzj = CU(BNDE, Qu,ﬁ))
F, |
| CYUBN DR, @ | =R | =k
£
(BN Dc?»zkot,@\ [ B@aN@di=k
A=A =L
CEM>T LammaS &Y

—_ 3 - S} - -
-1 =R lDa-\(DL,/?)l—t/-\\-1 Y



