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3T —7 U v RZERNZEIT 5 isosceles 7-point
3-distance sets D73 %H

W V5 (Hiroaki Kido)
TN KRFE RGBT
(Graduate School of Mathematics, Kyushu University)

1 Introduction

Rt % kR —2 Y v NER LT 5, _
I,yERké—:‘CE: (1:1,:192,--- 7$k))y= (yl:yZ)"' :yk) &Té&%\ z &y@ﬁ:ﬁ%ﬁ%d(mgy) =
VI @ -y TED B,

Definition 1.1. H[REA X Cc RFIZXH LT,

A(X) = {d(z,y)|z,y € X,z # y}

B, TmEE, JAX) =sTHARLIE, X & RFITBIT S s-distance set &5,
F7=. 220 s-distance set PEWVIFETHEIHEIERBTHE LI T LITT 5,

9-distance set O EDEEOHEKREIL, R, R¥(Kelly [7]). R3(Croft [4]) OHF& Iz
BTV, &5, RF k< 8 DEAIE Lisonék [11] 1L L > THEZ B, ROR—TD
Table 1 ® & 5 RERDFELL TS, (RA-RA [1] XY &)

Fm, (X2 k+2ThBRBIE, RFICKIT D 2-distance set 720 X RARETH
% Z & 28 Einhorn-Schoenberg [5] 12 & ¥ fTéfLﬁ_o

L. —H&D s-distance set {22V Tid, E.Bannai-E.Bannai-D.Stanton [2] %
A Blokhuis [3] 12 & > TEZ bR [X] < () &5 LRR, [X] > 57451, RIS
iT % 3-distance set X 1ZEFRME T, R?IZBIT 5 3-distance set DRDOEEKDOFREIL 7T
& % (Shinohara [12]) EVHZEBRELNTVAR, FNUADZ LI LA LRONT

WARWOT, R3ICHEIT D 3-distance set OEED (FIE % R\ T) ARREIZ R D DIXRD

BB DD L EHN? L) BERR, R IZEIT 5 3-distance set DR DEEDHEKRIEIL
WL DIZRBON? LI ONTE R,

MEOBBEICOWT, $0&x%2a & dE, ald7 < a < (%) = 20 OEEC

BB EBROENTWD, £, ?’ﬁ%‘o)ﬁ%ﬁ;ob\fi FDEZEbETLHE, DI

12<b< (33 =20 0#ERHBZ EAHONTVS, SEORKRTH, BIEOHED
Ex DBEERDBENMYE LT, £, RPEBIT S 7RNH72 5 3-distance set &
SETHIEDORNMY & LT, S DITRNEEE DT isosceles 7-point 3-distance set
[N THET, T 0 isosceles 7-point 3-distance set I DWW TR LR L Z DERE
OHMELHET D,



Table 1: 2-distance set @ S OB D B KE

k| (*3%) | 2-distance set 0 BREEZEEZD
BOEBEORKRME | 2-distance set DEEL

1 3 3 1

2 6 5 1

3 10 6 6

4 15 10 1

5 21 16 1

6 28 27 1

7 36 29 1

8 45 45 >1

2 Other definitions and known results

Definition 2.1. R* 2B\ T, nfHDORNLREEEE XD,
IREADEEDIEAN2EUIATERL TR EE (A—ERLEDIRBHFT). &
EEIZP(n)set THDH LV,

X5z, ZOEED s-distance set Th B & &1L, isosceles n-point s-distance set & I

ZETT D,

Wiz, 7D P(n)-set <2 2-distance set IZONWTH LN TND I EZELHTRL,
o R3IZBIT B P(9)-set ITHFFE L7V, (Croft [4])
o R3I1Z381F B P(8)-set IXFHZFRNTHE L DIZEE 2. (Kido [9])

v, (Kido [9))

s < 4T s IR LT, R3IZIIT B isosceles 8-point s-distance set iZ7FFE L 72

o R3ITHIT D P(7)-set AR EZRWTHLERIZFET 5.
o R2IZHEIT B P(7)-set IFFE LRV, (Kelly [7])
o R2IZBIT 5 P(6)-set 1. E5 AL ZOHLO6 Kb bERITES, (Kelly [7])

e R3IZEBWT, 7HEMNBRD 2-distance set IETFIE L722VY,
(Croft [4], Einhorn-Schoenberg [6])

o R3ITBUVT, 6H05 725 2-distance set 116 -DI243E S5, (Einhorn-Schoenberg [6])

o R3IZEBWVT, 5 AMND AR D 2-distance set 13 27 [EiC
THLHEDAFNTHWIDORESABOS SNLRHEEDOHEL D TH S, (Einhorn-

Schoenberg [6])

AL, R3ICI31T 5 isosceles 7-point 3-distance sets D7ERIT DV "’C% ZTce BN
7 P(7)-set DMEIZ SOV TER L (AR ZHRNTHERICFET 28Y), TOK, 3-distance

set LWV EHAMTMATERL TV

SEEh, F0ob, RRiZBW
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3 Notation and some P(n)-set configurations

KOEELZEATD,
apex : 3 S LML RBEAICBNT. B TATORD LEIEREOMEBICH DR

P={P, P} % P(n)set £F 5, P DsiP O vertex-number” V(P) &
V(B) = (P, 3503 ArbRAIMBAERETATEL, TDOH, P apex £72-7T
WBELOOEK) = (LP, #TEA LT3 2% 3 AR OEK)
TEET D,

TDEE,

V(P) 4 V(PR 2 @ | 1)

DA D 3L, ‘
¥, AP MLRERY DAL OERYEZ D, Elta L7228 r B, BERED ERDRN
sTE. - BEEL LA AR uEHo7EE (a,h, - LIBEWIERY r2s2 - 2u
r¥E, El. rds+-+u=n—1), AP ittype(r,s, -, u)PRTHD LN T L
W29 %, ,
P, 25 type(r, s, - ,u) THDHRLIL,

o= () () ()
AIRR Y 3L,

P(T)set £E XD DX T, BbEANLAELIE~D,

Proposition 3.1. P = {P,---, P} Z R*IZBIT B P(T)-set & L. P B3F KD vertex-
number ThH B ET B, ZDEE, P, Dtype RO 5 2OWTINTH D,

(3,3),(4,2),(4,1,1),(5,1),(6).
Stk P, D typeds (3,3) D& % P 1% 3-3 configuration T2 LIRS, E7, (4,2),(4,1,1),
(5,1),(6) D& &1x, THhEh, 42, 4-1-1, 5-1, 6-configuration & FEE,

Fio, "4 SEPE—MAE LIS D" T & & the condition (X)L MEEZ LI L. 75 A
572 BERAYEA Y 2-distance set & 25T A" Z & %" the condition (Y)" & FESZ L1109
%, ROEH 51X, Proposition 3.1 1285 P, DENEND type lZ 2T, 3-distance
set VD REEITMATERL TV, ROFELTRTILEE-ERETHD,

Lemma 3.2. R3 23317 % isosceles 7-point 3-distance set 3FE$ 572 I, the condition
(X) % L < i the condition (Y) 23549 32,

4 Proof sketch of Lemma 3.2

(i) 3-3 configuration D & &
Z DA, isosceles 7-point 3-distance set DAL, 2 ODRELERE LICENEN 3 AT
E.ERVOLAERLKREOPFLTHD, ZO L EFIXRPKY LD,




Proposition 4.1. 3-3 configuration {2725 & 5 72 isosceles 7-point 3-distance set ASTEFE
3, the condition (Y) B3EL Y 32D,

(ii) 4-2 configuration D & &
O E XX, Kido 9 KRBT AEMAISITERERTE. WAV I,

Proposition 4.2. 4-2 configuration {272 % & 9 72 isosceles 7-point 3-distance set 2STEFE
. the condition (X) 23 Y S0,

(iii) 4-1-1 configuration M & &
COEAE. HARELEICAENR DY, FOREOFL Y isosceles 7-point 3-distance set
D1ETHD, ZOD&XITHERVOPGHEITRDN, WA D LD,

Proposition 4.3. 4-1-1 configuration {272 5 & 9 72 isosceles 7-point 3-distance set 2377
=i, the condition (Y) 23ER Y L2,

(iv) 5-1 configuration D & &
C DX &, Croft 4] @6 EICKIT HHRIITTEEBH TE, KPR LD,

Proposition 4.4. 5-1 configuration 1272 % X 9 72 isosceles 7-point 3-distance set NIEE
4T, the condition (X) A3AE 0 322,

(v) 6-configuration D & &
= DES . isosceles 7-point 3-distance set DAL, 1 DOFE L6/ L, HV D 1RIX
FOREOFLTHD, Z0&EITRBEY D,

Proposition 4.5. 6-configuration {272 % X 9 72 isosceles 7-point 3-distance set BSFFES
FuiE. the condition (X) & the condition (Y) DV IUADIEL Y 3D,

L7=78-->T. Propositions 3.1, 4.1-4.5 DFEREZT L HH L. Lemma 32 %755, B

5 Observation of the condition (X)

Z OETIE, the condition (X) IZPWVWTDERE LTV, ROMAEIE, Croft [4 O
Lemma 18 & FI#RIZRER T& Do

Proposition 5.1. P(4)-set £ /29 F—MA LD 4 £ix, EFBO4RH LIIES AT
D 4 RICIRD,

Proposition 5.1 & ¥, the condition (X) {22\ Ci&, EHFFD 4 REZEs isosceles T-
point 3-distance set & IE 5 AT4D 4 H % & T isosceles 7-point 3-distance set D 23 Y (4
BHFTRIEEV. ZDLE, RO 2ODERERD,

Lemma 5.2. R¥izkBW\WT, EFEO4LEEZED isosceles 7-point 3-distance set /XFH %
BT 2EEEL. FRHIEKRO~R—UO Figure 1 ® X1, Xo TH D,

Lemma 5.3. R® i238W\ T, FE5ATD 4 8% &0 isosceles T-point 3-distance set X R
PBROTISEBEL. FALIIKROR—IO Figure 1 D X, -+, X15 TH Do
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6 Observation of the condition (Y)

Z O, the condition (Y), 2E ¥, 5 &b 7425 2-distance set Z & s isosceles 7-point
3-distance set {2 DV TDEES LT\, 2E TR L7 X 5, Einhorn-Schoenberg [6]
k0, RICEWT, 5 AL S 2-distance set 1% 27 BIZHTEEIND Z BT - T
W3, ZO2T D5 AH SRS 2-distance set TRENIZ 2 REMITMAD Z LIZL-T
isosceles 7-point 3-distance set BHE LM E I DEZE L TN, ELOHELZLELTD
B, ROERERD,

Lemma 6.1. R® {23\ T, the condition (Y) %{#72 7 isosceles 7-point 3-distance set 23
FETHIE, ZRUdFigure 10 X, -+, Xis DWT A E REIZR D,

UEOREREE LD L, ROEREHED, ITAFSEOEERTH D,

Theorem 6.2. R {238\ T, isosceles 7-point 3-distance set [X[FIE % Fx\ T Figure 1 @
Xl:"' ,X15@15@@:/\§éh60 ’

Figure 1: R3 {2317 % 4 15 f@ D isosceles 7—point 3-distance sets

<
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