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Abstract

AF Tl s-distance set DBE& % HE5E U 72 t-triangle set # €& L, mADIHEHAKZ KD
t-triangle set (¢ < 3) OAFHMEIZDOWTHENT 5.

1 s-distance set

dXoea—271) v R2El RY EOAREDES X B s-distance set  (s-FHEES) THDLIE X
DFDIEL D " SEOHEENTE s HEETb &2 0S5, D% D,

AQ(X) = {d(l‘,y) ‘ T,y erl‘?éy}

EED, |[Ay(X)|=sDEZE, X % s-distance set £\ 5. ZI T, d(x,y) F_m x,y DI—7
Uy NEE#ER RS, Kot d LEEEEORSE s [T LT, RERESMERD s-HMiEAS X CR? %2
R 720w S ODEEEES IS T 2 X aMAEETH 5. MO/ EES XRROBfR
LTRALHDZFODOT, HEMEADONHEELEZ DL EITRFTDOLIBREDERA KL T .

Blokhuis[1] 1% “Few distance sets” ®OH1T, [EEL72KIG d (ZxtL, R? ED 2-distance set
X ITHT 2 THABMORAAZ G X 7.

Theorem 1.1 (Blokhuis). X C R? 9%, X % 2-distance set D& ¥,

2
|X|<<d+>
2

NP URVASH
Z T, [EEUZRITIINT S 2-distance set DIHRBDOEKRIEZ g5(d) TRIT I LIZT 5.
%D,

g5(d) == max{|X| | X is a 2-distance set in R%}
&3 5. Kelly[4], Croft[2], Lisonek[5] 52 & W RD L S ICHRAEIRD SNT WS,
Theorem 1.2. d <8 XTSI KMH g5(d) FRTHEASNS.

d |1 2 3 4 5 6 7 8
g3(d) |3 5, 6 10, 16, 274 29 45

TIZT, ED a~d FFNTNROGREAN T Z 71206 T 5 2-distance set THD. 727201,
ny kN, p IERIERIZ Z 7DNRIT A=K %KT,

graph n
pentagon )
T5 = L(K5) |10
Clebsch graph | 16
Schlafli graph | 27 | 10

U | N

QO |
—| Oolw| o >
YN | ==
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Definition 1.3. A(X) = {a,1} (a < 1) &7 5% 2-distance set X IZX LT, Hffi7 77 G(X) =
(V,E) 2RO &> IZEET 5.

V=X
{p.q} € E <= d(p,q) =a
HZ26N=7T 712863 5 2-distance set (2L T, ROFEENHSNT WS,

Theorem 1.4 (Einhorn-Scehoenberg, 1966 [3]). 58® 27 7 7, %77 7 %R, A n OHHT
77 GIZRIET S R ED 2-distance set X (ZDWTRAFK D LD

(i) d=n—1 &725 2-distance set X (TIEPRIZAF/ET 5.

(i1) d <n—2 &74%5 2-distance set X \I7=7Z—D1ET 5. 7272L, DINT 1-distance set
B> TWVWEHD (DEY a=0 DHH) BFTLT 5.

HRTTT, BT ITERINE 0 OBM S TT7 GITHL, GX)=G %5 X CRY D
B/NDXGt% m(G) T&KY. Theorem 1.4 £V m(G) <n—-2 &745%.

2 t-triangle set & isometric sequence

RO 2 &R Lf 0 OREHZ L 85 &, HRADHEZRD L S ITHIRTE 5.

Definition 2.1. X @ k fiA#HEERKE (1) TRT. X © 3 B EE0EHE (3)/= %
A3(X) TKT. |[A3(X)| =t D& F, X % {-triangle set & K.

Remark 2.2. o “ADEXMN a,b,c THH =A% abc LEXTHEHIZT 5.
o Az LT n:=|X|, s:=|42(X)], t := |[A3(X)] & T 5.
o [AFRIZ Aj(X) PEETES. (JAi(X)])i<i<n % isometric sequence £\ 5. TD& X,
41(X)] = |40 (X)) = 1 458D 1.
Example 2.3. X 240EX 1 DEAAFOEMEALT DL, Ay(X)={1,V3,2} &b s=3.
/7, a=1,=3,7y=275%%&,

A3(X) = {aaf, afy, B85}

EIRBHDT t =3, 7, |[AyX)] =3, [4A45(X)] =1 &725DT X D isometric sequence &
(1,3,3,3,1,1).

a2 EEL T 5. Hiz, ROMEIZOWTEZTWL.

g:(d) :== max{|X| | X is a t-triangle set in R%}.



3 t-triangle set ICEAT 2GR
s, t 1A 5, HPRZEMRAE LTRBEONS.

i< <s—|—2>'
- = 3

Theorem 3.1. n >5 0D t<3 DL &, s<t HBKOHILD.

Wl ®»

RIFF 4 DERRD—DTH 5.

n=4 D2 &, (EAETIERY) EARE2EZISLE s=31t=1¢KB>oT\W57=bn>50
REIIBETH 5.

Corollary 3.2. 1-triangle set DT KAl g1 (d) (ZDWT, RO LD,

4 ifd=2,
gi1(d) = )
d+1 ifd>3.

RKREZE 5 Z5D%, AWK (d=2), reqular simplex (d >3) D& &, £/=ZDLZIIWoN5.

3.1 2-triangle set

n>5D&E, Theorem 3.1 &Y 2-triangle set (4§57 2-distance set &£ 72> TW\W5 Z L2343 H
5.

Lemma 3.3. n >5 "2 t=2 D&, G(X) £/ G(X) DMz 77 G(X) EROVWThH
CRBTH .

1. SER=IT T T Kppp,
2. Cocktail party graph Kos . 2,
3. pentagon Cs.
Theorem 3.4. 2-triangle set DI KAE go(d) IZDWT, RO LD,

5 ifd=2,
gxdy_{2d ifd> 3.

HIZ, ‘K ZEG5A50EDI1%, ERHMAK (d=2) £721% cross polytope (d >3) D& &, %
EDL EIZEoNS.

Proof. Lemma 3.3 D2 77 G IZWT 2 m(G) FRDESITH5AZ 5015 (cf. [9], [6], [8]).

m(Kopp) =n =2, m(Kap.2) =5, m(Cs)=2.
KRz, m(Kaa,. 2), m(Cs) &5-Z2% 2-distance set & Z L1 cross polytope, IEAAHIETH 5.
PAEX O EBDHES. O



St s<i &b X BIK, T t<i&k?d X 2K
(7z7ZUn>5 &9 5.)

3.2 3-triangle set

X % 3-triangle set £ 9% &, Theorem 3.1 £V s=2,3 &K%, —fs=20D&E, PR
B & D t <4 725, FIZ, triangle-free TH B2 7 71367 % 2-distance set (& ¢ < 3
729, 2D T AD 2-distance set (IZDWT, NIWRILOEEIZIEH SREOHREZESS
HWTEEH, FlIRPFH V2O —BORTIZH U THETLZ L Wb Ebh s, KT,
triangle-free @ strongly regular graph | ¢t = 3 T\ 2-distance set Dfl%E 52 505, F D55
Z5DETB5EML TVRL.

ZITlE, £F9 s=t=3 DHFHITODVWTiEawd 5. 2-distance set Z BT 7 7 120G S &
72E51Z, s =302 EX3ATUITOMIINAEZRELT T T72ITELIENTES. DFD,
[ AS AQ(X) L:%J’by

Eo = {z,y} | d(z,y) = o}
&L {Ea}aeAg(X) EHEZNUT L.
ROFE 3-triangle set IZHIGT BUEBE GRS, 22T, X=YUZ(YNZ#0) &T5.

Example 3.5. Y = {y1, 92,93, 91}, Z = {21,20,23,24} & L,
Eo={{y, 2} lyeY,z€ Z},
Eg = {{y1,92}, {3, ya}, {21, 22}, {23, 24} },
B = (5 )\ (BB

LEDDBH. ZDOLE,
A3(X) = {aaB, aay, fyv}.
7z, |W|>5 27z HaEE W C X IZD2WTH R

wm(3)0(3)

Eg:Y & Z DD matching ,

By = (3)\ (EauE)

Example 3.6.

CEDDH., DL E,
A3(X) = {aaa, afy, ayv}.



Example 3.7.

E:Y & Z DORID matching

XL, E &2 20RGIINEIL Eg, B, 5. Xz,

£a= (3 )\ BUE)

LEDD. TDOLE,

A3(X) = {aaa, aaf, aavy}.

Example 3.8. |Z| =2 &£ T 5.

Ba= (3 ) \(EaUE)

LEDDH. TDOLE,

A3(X) = {aaa, BBa, 8537}

Lemma 3.9. X s =t =3, n>5 2iizd235. Z0r& X IOHET20EGS 77
Example 3.5 ~ Ezample 3.8 D\WITNHTH 5.

Theorem 3.10. X CR? (n>5) IZHL, s=t=3 £3§5. ZOLE,

n<2d+2

MED D, I, FERVIE X = RgU (—Ry) DL E, 2D ZIRBoNd. 2T, Ry
A ZEOMIFFD RY ED regular simplex £ 3 5.

Proof. BNz LT, n<2d+2 £7%% X CREDBZFLETEINEZD.

(1) Example 3.5 D& &, YV & Z OERMELD

Y = {(£1,41,0,0)}, Z={(0,0,+1,+1)}

ETEBZENND. BT, X Z=ZROCZEBRICEBTA ZIETER VL. W C X 1ox
UTCHHBRIZHEIDSNS.

Example 3.6 D& &, X ¥ [§] R EORGZ YV —2288. ZOLE,
n
i= 3] -1

£, n<2d4+2 DS, FFHRLDGEEMEND LS 7=2OIZI, |Y| = |Z| D Eg W perfect
matching £722 & EE2FZEZANIETEIV. TDEE X = RgU (—Ry) L7222 EDHEND S
ns.

Example 3.7 D& &, (2) LEKIZ n <2d+2 KD LD, FEFRILDGEZMHD»D D7
DITIE, n PMERT |Eg|+ |Ey| =% L2 e E2FZEANETRTHD. Z0LE, KW
WEIIZED d> 5 LD IEDPHENPDLND. £oT, ZOHE n<2d+2 L25.



(4) Example 3.8 D& &, X I n—-2 KOEBZ Y —22538LDT, n<d+3.

<<

d=2,3 D& EDH

Corollary 3.11. 3-triangle set DEKMHE g3(d) (d < 5) ITDWTRAED LD,

93(2) =6, g3(3) =8, g3(4) =10, gs(5)=16.

Proof. 3-triangle set T s = 3 IZfR5 LAl 2d+2 ZEKTE 5. T LD HKEV 2-distance
set Tt=3 LRD2EDMPFET DNENPDNIX IV, d <5 12X L Tid 2-distance set D3 ¥H%

MWTZIDZ & 2HERTE TERIRES. O
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