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Research on diameter graphs of finite point sets
defined by the number of distance

WEI Xianglin, CONG Yue, GAO Feixing
(School of Science, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract : A planar point set X is called a k- distance set if there are exactly % distinct distances defined by every two points in
X, and the longest distance is called diameter D. The set of the endpoints of all diameters is denoted by Xp. Let m=m(X)=
| Xp| be the number of elements of X, and the diameter graph DG(X)p) be all diameters in X. There are many results on de-
termining the value of g(%) when 2<(6, where g(%) is the number of points of the largest point set having k distinct distances.
We consider planar point sets for the case of 227, Firstly, we perform an analysis on the degree value d(v) of all vertices in %
distance DG(X},) for m=|Xp|=2k—1, and obtain that d(v)<{2. Based on this result, we research the case of 7-distance. We
get Xp=R;5s —3 when the 7-distance sets DG(X) =P, UP;,. The result provides a theoretical foundation for further discus-

sions on 7-distance sets.
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m(X)=|Xp|FEmn Xp FRITENK. XE[1I5]IAT ERE DG(Xp) A, EREE DG(Xp) &l X F#r
FHEHAWBRHE . d(ORRFIERE DGXp)F 5 v REEMBELCHRZN v ME . P, Bl n DTSR

— B, C, TRl n ATEHR ) — . HH o D Ri RSB » HAFTHT. EX R, NIE
n BTG E I BAIES R AIEn BETEMAPORHARMES R, — i RAIEn #EFH n—i MTHAH

B HEE A . ERDOS il FISHBURN 7ECHER[ 2 JH I T & BE B MR K& id i KR E & S50
g(k),FFehH g(1)=3, g(2)=5, g(3)=7, g(4)=9, g(5)=12, X H A 5 BB EALH THMANITiE, B H
PIRER:g(6)=13 AR T ZSERAINHET g G=DMERAKEERBE=AEK L L.
XER[3IEIE T 3 M £ AWk, SHINOHARA ZESCHA (1] IBIE T 12 & 5 BB £ W& — .
SCHRL4]—3CRROSTH A A 11 55 5 BEESE MM 1,7 p 4 BE RS AEMOME  IEI TIR K 6 BEBS 4 13 HAEM
B, Blg(6)=13, XM[BIMERE NE Co s 1 £ BEEEHT T 45, HXM B WX [9]—
SCERL14], AN EREF OB AHT m=12 B —2R85% 7 BEEEERER XERREK
THEE AR

1 W&HAiR

SIE 1™ B DR/VPE 2 HE X WER, HF n=3,m=1Xo],
DR m=3, 4 Xp B R 2D m BB R TR 5

DR Xp B S B0E ] | IRABR D AL,

513 20 X J, I ERE G=DG(X,). WA

DY =2 85,6 PAEE Cou  BNG F HEEEETHE .

DG EEHEEYT—1HE.,

5138 30 MR d(v)=k=2,v€ Xp, T4 v FTXF R & S E AR B0 R 4R .

SIEE 4P FHEE Xom=|Xp|, & Xp={1,2,3,,m},m B B4 RFELEHS] S 2 Xp FH
—NFE,S={k bkt 1, k+2, k+1—1}), MREE[kETI-1]E SHTFHEKERE dk b+ <
Ak, k+1—1),i=1,2,3,,0— 2,4 d(k, b+ 1D<<d(k,k+2)<<d(k,k+3)<-<d(k,k+1—1)<D,

SIES™ X ESAEs MEEMNN 2 BBWEE K P D=d >d,>>d., WP N n HBE %
HEKER D, IFLBE s=n—2,

513 6 F—AEHRIEE 2 XAERMHRRER —ISHF.

2 kEBEKERHE

EE1 BXELEBSE Hm=|Xp|=2—1,PAXWNTFERE v€ Xp,d(v)<2,

E W XBENEBAID=d, >d,>>d RIEFIH 1A/ Xp B—NME 2k— 1 BB TH AL,
W Xp={1,2,3,,2k—1},2k— 1 A R R W EHIFAR KRS . X TER (€ Xp, % dG))=D,j={i+1,
i+2, it k=3 ARIETIF 5, N X WEREBEBERT L TR ID<4,i€Xp, T Xp BFTA 221
AN RBE AR BB XA HEETE — 8, AR — B, NS d(D<<4 0.

TEIE 1. #EE d(1)F#4,

HdD=4, 13T d,k—1D=d(1,k)=d(1,k+1)=d1,k+2)=D, HREF|IH 6, 4
d(2,k+1)#D, Bit5| 3 4 B8 D=d(1,k+1D>dQ2,k+1)>d B, k+1)>>d(k,k+1),3 k MARJAE
B, FH IR E+D=d;—1,k)=d(k—2,k—1)==d(1,2)=d,,d(k—1,k+1)=d(k—2,k) =
d(k—3,k—1)=++=d(1,3)=d, 1, HILHEMS 1,2,3,,k+1 R —-FPEEL, BR5d1,k—1)=
d(1, k) =d1,k+DFJE.

TEIE 2. #EiE d(1)#3,

Fd=3,%d0,k)=d1,k+1)=d1,k+2)=D, WHE d(3,k+2)#D,N d(3,k+3)=D,B#EE
AW D=d(3,k+3)>d(4,k+3)>d(5,k+3)>>d(k+2,k+3)=d,, Al 3,4,5,,k+2,k+3 7
A—AE s d(1,k+3)=D,FJ&. Bl d3,k+2)=D, RIEFIH 3, TLIEF d(2,k+2)=D,FHH
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4B dGe+1L,k+2)<d1,d(1,2)<dp 1. Zd+1,k+2)=d, 1, W d(ksk+2)=d; >,
HHRdQ2e+1D<<di LA dksk+1)=d,,d(k—1,k+1)=dy 1,d(k—2,k+1)=d, ,=d(k, k+2),
dk—2,)=dy 1 FRLA—DrGE+D=LG+2Dk+1), L (k=2 k(k+1)=_(k+2k+1(k), 87|
AG—2Dk(EFD=AG+2k(E+1), N k—2,k,k+1,k+2 2L, BE d(1,k—2)=d(1,k)=d(1,k+1)=
d(1,k+2)=D,MBFFE M dk+1,k+2)=d,. BE& d(1,2)=d, 1, T 4 718 d(1,3)=d, .=
d(2,5),d(1,2)=d(3,5) =d,—1,A1232=A532, F& 1, 2, 3, 5 FLE, AT d(1,k+2)=d(2,k+2)=
d(3,k+2)=dG,k+2)=D,FJF, # d(1,2)=ds, dk,k+2)=d(k—1,k+1)=d, 1,d(k+1,k+2)=
dk—1,0)=d,, W k— 1,k k+1,k+2 LR, 5EHMFF. LM, d(1,3)=d(2,4)=d, ,,d(1,2)=
d3,0)=d,, 1, 2, 3, 4 A, FJE.

3 m=12H)7BEEE

EE2 BXETEBE.IHFHm=|X,1=12,DG(Xp) =P, UP;. W Xp,=R;—3,

R & XW7TANEEAN D=d,>d,>d,>d, >ds>dy>d;» H DG(Xp) =P, UP,, WA 1 fimw, 4
Xp={1,2,3,,12} AN X B 7THEEE, A5 4 BB ,<dl,i+D<ds,i€ Xp, HiFFH 3, R4
D=d(1,7)=d(2,8)=d(3,8)=d(3,9)=d(4,9)=d(4,10)=d (5,100 =d(5,11)=d(6,11)=d(6,12),

B 1. HE0E d(2,3)=d(11,12)=d,,

THEIEH d(2,3)=d;,(d(11,12) =d, BIEBZELD .

FRIEEIE B B d(2,3)=ds , #EH T &, WS IEH

RIES|H 4 B3 d,=d(2,3)<<d(2,4)<<d(2,5)<<d(2,6)<<d2,1)<
d(2,8)=D,d;=d(3,2) <<d(3,1)<<d(3,12)<<d(3,11)<<d(3,10) <
d(3,9=D,d;=d(1,3)<d(1,4)<<d(1,5)<<d(1,6)<<d(1,7)=D,d; =
d(4,2)<<d(4,1)<<d(4,12)<d(4,11)<d(4,10)=D, B1 #A#H8 P,UP,

MR d9,100=d; ,H5|# 4 18 ,d; =d(9,100<<d(9,11)<<d(9,12)<< Fig.1 Diameter graph P, UP,
d(9,1)<<d(9,2)<<d(9,3)=D,d, =d(9,12)<<d(8,12)<<d(7,12) <
d(6,12)=D, AR d(2,3)=d(9,10),d(2,9=d(3,10)=d,, A A7EF] & 2, 3, 9, 10;1, 3, 9, 11;1, 5,
8, 12;2, 4, 9, 1152, 5, 9, 12;1, 2, 6, 951, 2, 7, 8;2, 6, 8, 12;1, 4, 9, 12 43 RILE, & d3,4)=d;,
W d3,4)=d9,10)=ds,3, 4, 9, 10 ILE, FHit 1,2,--,12 LE, HNBIHE—-DMAEAR 4, BEENE
& FE. R dG,H=d,,/398= 389, F ds =d(2,3)>d(3,4)=d,, At 283> 394, \Tij /289 =
/389— /283<C398— /394= 498, d(9,10)=d,,@iT 5B 4 BF d(2,9)=d,. /289 FA489 H,
BAR d4,8)>d2,9)=d,,H d(4,8)#D, FJ&. Lk d(9,10)0=d,,

B d(8,9)=d;, H5|H 418 ,d; =d(8,9)<<d(8,10)<<d(8,11)<<d(8,12)<<d(8,1)<d(8,2)=D,
d;=d(8,12)<d(12,7)<d(12,6)=D, " UEF & 2, 3, 8, 9;1, 3, 8, 10;3, 8, 11, 12;1, 2, 7, 8;2, 4,
8, 1052, 5, 8, 1132, 6, 8, 12 pHIFLE . ¥ d(3,4)=d:, N 3, 4, 8, 9 LR, FRFA SILE, HF 3, 4,
9, 10 #£F ,ds=d(3,4)=d(9,10) =d;, FJ&. 4 d(3,4)=d, B}, /439= 349, BT ds =d(8,9)>
d(9,10)=d,, Tk /839> /94 » ( x iR 10), L34 % = 349— /94 x > /439 — /839= 438,7F
A34 % FA348 H1,d (3,100 >d(4,8), ZKUHh, /289<<498,d(2,9)<d(4,8), EiT7IH 4,d(2,9)>d;,
A f3d4,8)=d,, 1M d(3,100#D,BRE d(3,100>d(4,8)F )&, L d(8,9) =d;,

AR d(10,11)=d, ,RIES| B 4 7715 d; =d (10,11)<<d (10,12)<<d(10,1)<d(10,2)<d(10,3) <<
d(10,4)=D,d;=d(10,12)<<d(12,9)<<d(12,8)<<d(12,7)<d(12,6)=D,F&H 2, 3, 10, 1151, 3, 10,
1251, 4, 9, 12 44 3I4LE, # d3,4)=d; , W& 3, 4, 10, 11;2, 4, 10, 12 43 F|3LF, H 3, 4, 9, 10 3t
B, Bl ds=d(3,4)=d(9,10)=d,; , ¥F. & d(3,4)=d;, /398= 389, AR d; =d(2,3)>d(3,4)=d,,
FFLL 283> 394, H /289=_389— 283<C398— /394= 498, ¥ d(10,11)=d,,#@iL 5| 4 v[1§,
d(2,9=d,., TEA289 M489 Hh, B d(4,8)>d(2,9)=d,, H d(4,8)#D,FJ&. # 4(10,11)=d,.

R d(11,12)=d, , RIETI B 4 715 d; =d(11,12)<<d (10,12)<<d(9,12)<<d(8,12)<d(7,12)<
d(6,12)=D,d;=d(11,12)<<d(1,11)<<d(2,11)<<d(3,11)<<d(4,11)<d(5,1D)=D,F& 2, 3, 11, 12;
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2, 4,10, 12;1, 2, 4, 11 5 BI3E, # 43,4 =ds , W& 3, 4, 11, 12;1, 4, 9, 12 4 BI3LE, AT 3, 4,
9, 10 4L\, F/E. # d(3,4)=d,, /398= 389, M1 F ds =d(2,3)>d(3,4) =d, , [ 15 /283> 394, I\ T
L289=/389— /283<C /398 — /394= 498, I H d(11,12)=d, , FREFETIHE 4 B d(2,9)=d,, 7
A289 FIA489 H1,d(4,8)>d(2,9)=d,, HB 5 d(4,8)#D FJF. Fid d(11,12)=d,,

Fd1,12)=d; ARIESFH 418 d; =d(1,12)<<d(1,11)<<d(1,10)<<d(1,9)<<d(1,8)<d(1,7)=D,
ds=d(1,12)<<d(2,12)<d(3,12)<d(4,12)<d(5,12)<d(6,12)=D, |4 K 1, 2, 3, 12;1, 2, 4, 11;
1, 2,5, 1043313k R ., R 4B, =ds, HBR 1, 3, 4, 1251, 2, 4, 9;1, 3, 5, 11 Z3FIILE, AT A
3,4, 9, 103£R ., d;=d(3,4)=d(9,100=d;, )&, WR d(3,4)=d,,/398= 389, F dy=d(2,3)>
d(3,4)=d, , FR& /283> 394, \Tii /289=_389— 283<C /398— 394= 498, 3 H d(1,12)=d,,
HRESIH 4 B3 d2,9=d, , 7EA289 FIA489 H, B d(4,8)>d(2,9)=d,,H d(4,8)#D,FJ&E. Bt
Pl d1,12)=d,,

FEdB,W)=d, Bl F ds=d(2,3)>d(3,4)=d,, T £283> 394, \Tii /289 =389 — 283<C
/398— /394=_498, #RIEE|H 4 BF d(2,9)>d,, FEA289 FIA4L89 F, B d(4,8)>d (2,9, H
d4,8)<D,Hit d(4,8)=d,>d(2,D=d, , HRPEFIH 4,88 d(1,2)=d;,, T&1,2,3,4,5,8,9,
10, 11, 12 ZEFA—AHR .80 2, 3, 8, 9#H. d;=d(2,3)=d(8,9)=d,, FJ&. Bt d(3,4)=d;.

TEAAY % Fi (* TR 100, 158 d(3,4)>d(4,5), B4 394> /4 x5, BF 39 < /5%9,H I
d(5,9>d(3,10), TRFEFIH 4 /B2 d(3,100=d,, M d(5, DD, FJF. WM d(3,H<d4,5. BT
d(,i+D<d;, TR dG,4)=d4,5)=d;. [, B/ d5,6)=d4,5)=d;,

#d1,2)=d;, BiFBIH 4,d, =d(1,2)<d(2,12)<<d(2,11)<d(2,10)<d(2,9)<d(2,8), H
ds=d(1,2)=d(2,3)=d(3,4)=d(4,5)=d(5,6),HIt 1, 2, 3, 4, 5, 6 ZEF—E F,3FH 2, 3, 6, 11;
2,3,5, 12 3R, 7L 5, 6, 11, 12 #£H,d; =d (5,60 =d(11,12)=d, , F &, Ht d(1,2)=d, .

M d6,7)=ds, 1, 2, 3, 4,5, 6, 73LE, B 1, 2, 6, 7 2£F,d;=d(6,7)=d1,2)=d, , FJ&, ik
d6,1=d,.

Xd7,8)=ds Bf, 5 1,2,3,4,5,6, 7FEFR—-"TELE,HI1,3,7,9;1, 4, 7, 10 53 FIILE, i
3, 4,9, 103£R ., ds=d3,)=d (9,100 =d,, FJ&. % d(7,8)=d, i, FHHH 3, 4, 9, 10 FL[H, B
ds=d3,1)=d9,10)=d,, FJ&F. B LRI d(7,8)=ds & d(7,8)=d, ¥R R, H IR
d(2,3)=ds NROL. W d(2,3)=d;,

1B 2. 33F d(3,4)=d10,11)=d,.

THEIEH d(3,4)=d;,(d(10,11) =d, BIEBELD .

B d(2,3)=d(11,12)=d,, B d(3,4)=d;, A5 H 4,ds =d(3,4)<d(2,4)<<d(1,4)<
d(12,4)<<d(11,4)<<d(10,4)=D,

MR 10,11 =ds, BR 1, 4, 10, 11 F£E., R d(9,100=d,,I4 3, 4, 9, 1052, 4, 10, 1252, 4,
9, 11 4p5I3LR B0 2, 3, 4, 9, 10, 11, 12 fER—E E. E 9, 10, 11, 12 F£E,ds=d (9,100 =d (11,
12)=d;, FJ&. WE d0,100=d,,FmH d10,11)>d(9,10), FFLA L * 5a>> 94 * , (FiH x TR E10,a F
AR DIRA L£45a<</549,d(4,11)<<d(5,9),iBi3 5|3 4 8 d(4,1D =d,, T d(5,9#D, FJ&, Hit
d(10,11)=d,,

MR d9,100=d; . 4 3, 4, 9, 10 F£H. R 44,5 =d,;, 84 4, 5,9, 1033, 5, 9, 11 pHFLH,
Ri 4,5, 10, 11 #£F, ds=d4,5)=d10,1D)=d,, FJ&. WHE d4,5)=d,, B4 4, 5, 10, 1134, 5, 11,
1255, 6, 10, 12 43 BI3LH ., 8% 5, 6, 10, 11 3£/ ,d(5,6)=d(10,11)=d,, F& 2, 3, 4, 552, 3, 5, 6
TR IR4 4, 5, 9, 10 2R, di=d(9,100=d4,5)=d;, FJ&. Ll d9,100=d,.

M d(8,9=ds, 43, 4, 8, 9 R, ¥ d4,5)=d; it,3, 5, 8, 10;3, 5, 9, 10,3, 4, 8, 9 43k
B, 3, 4,5, 8,9, 103F,B03, 4,9, 10 3F, d=d3,4)=d9,10)=d,, FJE. WMHE d4,5)=d,. 5
84,5,6,9,10, 11, 123/, FH 5, 6, 10, 11 £H,d(5,6)=d10,11)=d,, LA 2, 3, 4, 5;2, 3, 5,
6 FE. B2 3, 4,9, 10 FE. di=d(3,4)=d(9,100=d,, FJE. ¥ d(8,9)=d;.

MR d4,5)=d; , 4 d(3,4)>d(4,5) , N\ /394> /4 % 5,/ 39 % << /5%9,FR d(3,100<
d(5,9),d(3,100=d;, FHRIES|I® 4,4d(1,2)=dQ,12)=d,, {41, 2,3,4,5,9, 10, 11, 12 £ ,Fp 3,
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4,9, 10 ®F, ds=d(3,4)=d9,100=d,, FJF. FLl d4,5)=d;,

MR d(5,6)=d; , T4 d(4,5)>d(5,6), ANTfi L4 % 5> /5a6, 85| /4% a< 6a % , F&E d(4,11)<
d(5,10), EREDIH 4,d4,11)=d,,d(5,100#D, FJE. Ll d(G,6)=d;,

mE d1,2)=ds, B4 1, 2, 3, 4;3, 4,5, 6;2, 3, 8, 9;2, 3, 9, 10;2, 3, 10, 11;2, 3, 11, 12 435
R, N 2, 3, 8,9, 10, 11, 123, H 1, 2, 4, 653, 5, 9, 10 43 R3LF BB 4 3, 4, 9, 10 E£F, ds=
d(3,4)=d(9,100=d,, FJ&. Bt d(1,2)=d,,

mE d(1,12)=d, , 745 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12 fE[{—AF &, B 3, 4, 9, 10 L[,
di=d(3,0)=d9,10)=d,, FJ&. Fill d(1,12)=d,,

WM d6,7)=ds ,JF4 2, 3, 4,5, 6, 7FLF, )\ 2, 3, 6, 73HE, d,=d(2,3)=d(6,7)=d;, F)& .
FTLA d(6,T)=d,;,

X d(7,8)=d, i, 5% 1,2,3,4,5,6, 7R, H1,6,7,12;3, 5,9, 10;4, 6, 10, 11;5, 6, 10,
12;4,5, 9, 11;3, 4, 8, 10 4RI H, B 3, 4, 9, 10 F£F, ds =d(3,4)=d (9,100 =d,;, FJE. %
d(7,8)=d, B4 1,2,3,4,5,6,73%F, 3FH1,2,7,8;2,3,8,9;3,5, 9, 10 4> FIFLF , A5 3,
4,9, 10R, ds=d(3,4)=d9,10=d,, FJF. T&d3,4)=d;,

1B 3. HEIF d(4,5)=d(9,10)=d,,

THEIEH d(4,5)=d,,(d(9,10)=d, BIFEBHEBD .

B4 d(3,4)=d(10,11)=d;,d(2,3)=d(11,12) =d,, BHRMBK d4,5) =d; , BIFEF|H 4,d; =
d(4,5)<<d(3,5)<<d(2,5)<<d(1,5)<<d(12,5)<d(11,5)=D,

R d(9,10)=ds . B4 4, 5, 9, 1033, 5, 9, 11 4332 R . IR d(5,6)=ds . 4 4,5, 6, 1154, 6,
9, 10 4 A 4LH, BT 3, 4, 5, 6, 9, 10, 11 FL[H, i 3, 4, 9, 10 H£E. ds=d(9,100=d(3,4)=d,, F
J&. MR dG5,6)=d, A d(4,5)>d(5,6), BB 4 %5>5a6, Wt 4 %a< 6ax,FRdMU,1D<
d(6,10),fFLA d(4,11)=d;, HREZIH 4,88 d1,2)=d1,12)=d,,1, 2, 3, 4, 5, 6, 12 L@, d(5,
6)=d(11,12)=d(10,11)=d, ,fFLL 5, 6, 10, 11, 12 L[/, X 4, 5, 9, 10 =&, 5 3 3, 4, 9, 10 £[H.
ds=d(9,100=d(3,4)=d; , FJ&. Fill d(9,10)=d,,

mE d1,2)=ds, 4 2, 3, 9, 10;2, 3, 10, 11;2, 3, 11, 12;3, 4, 11, 12 4 FIFLHE . FHK 2, 3, 4,
9, 10, 11, 12 3£/, XHHK 2, 3,5, 12 [/, FE4, 5, 10, 11 #E£F, ds=d4,5)=d10,1D)=d,, F)&.
HIt d(1,2)=d,;,

R d1,12)=d,,[F3# 2, 3, 4, 9, 10, 11, 12 $LE, FHH 2, 3, 5, 12 FL[H&, A1 4, 5, 10, 11 E[H.
ds=d(4,5)=d(10,1D)=d,, FJ&F. Bt d(1,12)=d,,

mE d,6)=d;, 841, 2,3,4,5,10, 11, 12 &E, I HS5, 6, 10, 11, 12 L, i 4, 5, 10, 11
HF, dy=d4,5)=d0,1D)=d;, FJF. Bl d(5,6)=d;.

2d6,7)=d; i, BR1,2,3,4,6,7,12 4R, X 2,3,4,9, 10 LR, HS5, 6, 10, 12 ILH, LA
4,5,9, 10, ds=d4,5)=d9,100=d;, FJ&. X d6,7)=ds B, BH d(4,5)=d(5,6)=d(6,7)=
ds. 3 H d(11,12)=d 10,11, B4 Lbb6a= ./ * 5a(b FTmH 12) , WL A45 * = A56a, HHb67<56a,
FrLA £456> /567, T d(4,6)>d (5,7, BRHFETIH 4, 8P d4,60<d;,d (5,1 >ds. Bl ds=
d(4,6)>d(5, D >ds X JE. A d4,5)=d;,

1B 4. HEIE d(5,6)=d(8,9)=d,,

TEIEH d(5,6)=d,,(d(8,9)=d, BIFBAZELD .

B d(2,3)=d(3,4)=d(4,5)=d(9,10) =d(10,11) =d(11,12)=d,, % d(5,6)=d;, P L5 F]
3,4,5,9,10, 11 Z#FE—NRE. B8 ds=d(5,6)>d4,5)=d; , B4 L5a6>4 %5, L %xab=_5a* +
L 6ab— /5a6, /9% a= /4% 9+ /5xa— 4% 5,k % ab< /9% a, F& d(9,11)>d(10,12), FHiR
WEEIH 4,88 d09,1D)<d;,d10,12)>=ds, HId9,11)=d;,d(10,12)=d;, T= 4,6, 9, 11 H£HE, B
5,6, 10, 11 3F, d;=d(5,6)=d(10,11)=d, , FJF. Bt d(5,6)=d;.

Wik PR FEER d(2,3)=d(3,4)=d(4,5) =d(5,6)=d(8,9)=d(9,10) =d (10,11) =
d(11,12)=d,, Bi& 2, 3, 4,5, 6, 8, 9, 10, 11, 12 ZEF—4F L.

B 5.8 d(1,2) .d(1,12).d(6,7) .d(7,8) K IEH .
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& d6,7)=d;., /567T= /56a+ /76b— Labb(a Fx & 11,0 TR E 12), L * ab= /5a x +
/6ab— /5a6, HH /5a6= abb, /56a= /5a % , /T6b<_ 6ab, A, /567< % ab, W[ LLIEF] d;,>
d(10,12)>d (5,7 >ds . #5513 4,1, 2, 7, 8 L[| ,1, 2, 6, 9 FLE, A rA S E . 83 d5=d10,12)=
A, D =ds, F&. B d6,1)=ds, FH d7,8)=d;,

ME d(1,2)=ds ,BIBBH 4,4 d(2,12)=d (5,7 =d;,d(2,7)=d(5,12)=d, , AT 2, 5, 7, 12 3£
B, FAHdQ1,2)=d6,1)=d;, B4 d1,6)=d2,7)=d,,1851, 2,6, 7FH, HEHMM 2, 3, 4, 5, 6,
8,9, 10, 11, 12 3L, FH BB &K S BHE R L. 4 d0,12)=d, B, B2H 1, 5, 6, 12 3L[F, 55|
ds=d(1,12)=d(5,6)=d; , ¥ J&. HM d(1,12)=d;, e 3 Xp=R;; —3,ME 1 i, WE 4(1,2)=
d;, AR d(1,12) =d, , b AR 2] Xp=Ry; —3, W& 1 fias.

5 % 3Lk /References:

[1] SHINOHARA M. Uniqueness of maximum planar five-distance sets [J]. Discrete Mathematics, 2008, 308(14): 3048-3055.

[2] ERDOS P, FISHBURN P. Maximum planar sets that determine k-distance [J]. Discrete Mathematics, 1996, 160(1/2/3): 115-125.

[3] SHINOHARA M. Classification of three-distance sets in two dimensional Euclidean space [J]. European Journal of Combinatorics, 2004,
25(7): 1039-1058.

[4] TFISHBURN P. Convex polygons with few intervertex distance [J]. Computational Geometry, 1995, 5(2);: 65-93.

[5] WEI Xianglin. Classification of eleven-point five-distance sets in the plane [J]. Ars Combinatoria, 2011, 102: 505-515.

[6] WEI Xianglin. A proof of Erdos-Fishburn's conjecture for g(6)=13[J]. The Electronic Journal of Combinatorics, 2012,19(4) :1-17.

[7] LAN Wenhua, WEI Xianglin. Classfication of seven-point four-distance sets in the plane [J]. Mathematical Notes, 2013, 93(4):
510-522.

[8] WEI Xianglin, LI Guogang, CONG Yue, et al. Distance sets with diameter graph being cycle [J]. Taiwanese Journal of Mathematics,
2014,18(6):1981-1990.

L9 B, SR EZ. —2¢ 450 6 JuaE[T]. W HbIiE K2R CHRBF2END , 2004, 28(5) : 455-456.

WEI Xianglin, ZHANG Yugqin. A type of 4-isosceles set with 6-point[J]. Journal of Hebei Normal University ( Natural Science Edition) ,
2004,28(5) :455-456.

[10] NOZAKI H, SHINOHRAR M. On a generalization of distance sets [J]. Journal of Combinatorial Theory, Series A, 2010, 117(7); 810-
826.

[11] KIDO H. Classification of isosceles eight-point sets in three-dimensional Euclidean space [J]. European Journal of Combinatorics, 2006,
27 329-341.

[12] CHUNG F, SZEMEREDI E, TROTTER W. The number of different distance determined by a set of points in the Euclidean plane[]].
Discrete & Computational Geometry, 1992, 7, 1-11.

[13] KIDO H. Classification of isosceles 7-point 3-distance sets in 3-dimensional Euclidean space [J]. European Journal of Combinatorics,
2007, 28.: 685-704.

[14] LISONEK P. New maximal two-distance sets [J]. Journal of Combinatorial Theory, Series A, 1997, 77(2) :318-338.

[15] ALTMAN E. On a problem of P. Erdos[J]. American Mathematical Monthly, 1963, 70(2): 148-157.



	034.pdf
	035.pdf
	036.pdf
	037.pdf
	038.pdf
	039.pdf

