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1 e

d RJL1—2 1) v RER R OEREOES X B (locally) inner product set T#H 3 & %,
X DUOBICHN LT, BEEREERMMENATVS. 20 LFIE, DezaFrand ICt -
TnEhe. CORARETE, TOLROMAEX X OBRAICS X 3. £hid, Delsarte-

- Gocthals-Seidel AYHATER{Ti 0D inner product set D _ER2RD 2 & =12 HuT- FEZIS
HLTELGNS.

iz, TOMADBRERSZC LT, BCRBEL BN SMERIEEH L, inside inner
product set £ 3 & DEEHT 5. inside inner product set i locally inner product set
D—BYL &7z > TS, F7= inside inner product set ik locally inner product set £ [@ U
LAVBON, FARERTZEEHEROIZC EHHRS.
C DL Euclidean design DITOEMDO TR & & BURAE . Bigic, tight Euclidean
c;?sign DEIDOHRMN S, EFRZERT 3 inside inner product set £ 2> T3 & DELEN
3. '

2 HA

]Rd % d 35(7_'(.:1"7') V4 F%@a?%- Rd 0)7.75. r = (1:1,372,--->$d)9 Y= (ylvy%-")yd)
RLT, AfE
d
)= S o
i=1

LERTD. X ZRIOFEBRMILELL, AX) %
A(X) = {(z,9) | Vz,y € X, z # ¢}

LEBRTD. AX) DFTOBHMN s DL ¥, X % s-inner product set *PFEXR, F/-, *
hEOD e X CHLT, Adx)%

A(z) = {(z,y) | Vy € X, = # y}
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EEBL, BTDze XITDWT|A(z)| < s &% B L%, X #locally s-inner product
set EPEL. BHSMIC, s-inner product set i locally s-inner product set & 1, locally

inner product set (& inner product set D—M{LIT/ 2> T 3. locally s-inner product set
DFIEDEEICDNTRD K S B ERIRENT NS,

Theorem 2.1 (Deza-Frankl [8]). X %2 R? £ locally s-inner product set £ 3 3. F0D
-
xi<(17°).

COBERTIX, TOEERLIEEES 3. Z D}l Delsarte-Goethals-Seidel
(M DOBERICALIEDTHS. BREOSRDESES X c R, )E)f—i%ﬁhluc‘:‘?'éﬁﬁﬁ
DD LICEHBEINTNS. ROELSICEEELERT S.

o S5 = {ze R flall = 1}. 2T flal| = /(5 3).

® RS:=85USU---US, CRL TTTSREREFLLTBEENLOR 0< 1y <

rg < <1p T1 =0 @k%li S RFERICZ3H, FNaEERlaske L'C%U'Z?

1  RSHRRZEGLE
0 RSARREEIAVLE

Delsarte-Gocthals-Seidel [7) DAERSHLT, &DBWERTH B ROEHMNEH X
ns.

Theorem 2.2. 1. X C RS C R?% locally s-inner product set £§%. s> 2(p — ex)
ZWicd L E,

e X;:=XnN§, 5351={

2(p—eps)—
d+s—i—1
[ X| <ers+ Y ( i ) (2.1)
i=0 )

¥t s <2p—ens) — 1 BT L E,
X < (d+ s). (2.2)

8

2. X C RS C R® ZMNTHYR locally s-inner product set £ 3.

e sHEFMDLE (TDLEXIZREAZTERW).
s>2pDEE,

|X|<2Z(d+s‘2"2). C(23)

i=0

s<2p-1DLZE,

;mgzi(d“‘% 2). . (2.4)
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o sHERDL =,
S Z 2(})*635)@&%,

(p—ers)-1 .

d+s~2i—2
|X| < €ers+2 iio ( d—1 ) (2.5)

s<2(p—eps)—1DEE,
-2

L (d+5s—2i—-2
< . .
Xisens2 (174 TH T (2.

i=0
X PBANTHB LI, ~X = {-z|z€ X} C X BT LERNS.
COBRFTAVBELER VL OHENT 3.
o Py(RY): s RLUT D d EHFHRBIERLD4AE 3 B Z2R.
e Homy(RY): s XD d EHFFRBER DA 2 2720,

o Harmy(RY) := {f € Hom,(R%) | Af =0}. 22T A =3¢ P Af = 0 %Y
SEAZHNBSER & ER,

o Pi(RY) := &3 Hom, 5(RY). TT T |s/2] i, /2 BME RV EAOBEEET
S

o P,(RS), Hom,(RS), Harm,(RS) L BT, ZRENMIET 2EE% RS FICHIEL
DT B, BIRIE, P,(RS) = {flxs | f € P.(RS)).

LOBREADEZEM I BIcDWT, LUTFDC iz MbhTVS,
Theorem 2.3 ([9], [10]). 1. dim(P,(R?)) = (d:s). dim(Hom,(RY)) = d*"l).

— \d-1

Ps(RY) = P,(RS) B ¢: f — flas EHRCHMIBER o B EHT 3. RS HIEA

2. ¢
ZERERTVE X,

P
ker(ip) = [ [(I12l1? = 7:)Py_2,(R?).
i=1
3RSﬂEﬁ2§§&W&%,PJMDE®2?Em@#WU?ED,dmﬂuR$)=
TR (Y, B, s<op-1DkE P,(R%) = P,(RS).

4 0:PURY) = PYRS) & ¢: f — flas & BRICHIVAEIR ¢ 28T 5. RS HE
REEERWE &, ,
ker(¢) = [ [(llzl[? — r:)P;_y, (R9).

i=1

5 RSHBRZEEBLE, Py(RS) = ol Hom, 5(RY) THD, dim(Pi(RS)) =
Zo (VAT W, s<2p - 1 DL #E Py(RY) = PY(RS),
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RS WEAR AT L ERERT 5. 0, P,(RY) - P,(RS), g : P,(RS) — P,(RS\{0}),
¢ : Py(R?) — P,(RS\ {0}) ZZhTh, T 3 EMA0OFBEE5X 22 L TEONSH
RIGFILEURET 5. BHSMNC p = py00;. ker(p)) ld o110 & D 0 € P,(RS)ICEEH, &5
20 € Po(RS)Id p2lCk D 0 € P(RS\{0}) IcBEENB. DED, ker(p;) C ker(yp) TH 3.
Theorem 2.3, 2 &9, ker(p) = [T, (||z]|* = 7:)Pssp-1y(R?) THBH D, s—2(p—1) >0
Dk x,

ei(ker(p)) = ¢ (Q(Hxllz—Ti)Ps—ztp—l)(Rd)) (2.7)
= @ (iﬁ(umuz—n) By Homk(R")) (2:8)
= .:(H$||2—7‘i)H0mo(Rd)- | (2.9)
BRI, ker(er) = [T, (|2 —;,.) @:2*"D Homy(RY) THBZH 5,
dim(P,(RS)) = dim(P,(R%) — dim(ker(¢)) (2.10)
| _ 1+2<P§" (d-{—;:;’—l) (2.11)

$<2p-1)-1DE I, ker(p) =0 L7225, o, B LED, P,(RY) = P,(RS)
M85 5. Theorem 2.3,3 £HbEB L, RDLSIck3.

Theorem 2.4. s > 2(p — eps) D & ¥,

2(p~eng)-1

d+s—i—1
dim(P4(RS)) = ery + . 2.12)
inr ERS ; ( d—1 ) (
SSZ(p——ERs)—l@a%, .
dim(P,(RS)) = dim(P,(R)) = (d ': 3). (2.13)

Ric, BRI PI(RS) ICDOVTHERT S, ¢, : Pi(RY) — PI(RS), ¢, : P(RS) —
P;(RS\{0}), ¢:Pi(R%) — P:(RS\{0}) L HEREMEESEERT 2. LLAROBSR
T, ker(¢1) C ker(¢) TdB. Theorem 2.3,4& D, ker(p) = =2 (12l =) P} g1y (RY)
THB. s MBI Ds-20p—1)>0DL %,

di(ker(¢)) = ¢ (H(HwIP - T'i)P:—2(p-1)(Rd)) - (219)
= ¢ (]:[(“ﬂlll2 =) 69,::0’—’ H0m2k(Rd)> (2.15)

[10I2li? = r:)Homo(RY). (2.16)
=2

-,
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RIS, ker(é) = [T, (ll7l[ — 1) @t Homa(RY) THBME,

dim(P{(RS)) = dim(P}(R?)) — dim(ker(¢,)) (2.17)
_ (pi_l d+s—2z'——1) 2.18)
-7 i=0 d—1 .
sHEHDIDs - 2(p—-1)>0D L %,
bker(9) = o (H(uxm - ri)P.i‘_a(p_l)(R")) (2.19)
P 2=2(p—1)~1 '
= ¢ (:[]:(Hx[l2 —7i) Bpao ° H0m2k+1(Rd)) (2.20)
i=2
= 0 (2.21)

WRIZ, ker(¢r) = [Top(l[2ll? = )P}y (RY) THBME,

dim(P;(RS)) = dim(P}(R?%)) — dim(ker(¢;)) (2.22)
X fd+s—2i~1

= 2.23

> ("re2% 2.23)

SS2p-1)-1DLE, ker(¢) =014, ¢ IZBH. koT, PHRY) P*(RS). ®
2‘4__,
L& d+s—2i—1
dim(P;(RS)) = dim(P}(RY)) = 3 ( 11 ) (2.24)
1=0
Theorem 2.3, 5 LHbEB L, RDK Sk 3.

Theorem 2.5. s BMEEAD s > 2(p — eps) D & ¥,

(p—eps)-1 Y
dim(Py(RS)) = ens+ 3 (d e _21’ 1). (2.25)
=0
sHEEMND s > 2(p — eps) DL %,
(p—ers)—1 ,
dim(P}(RS)) = Y (d + Sd‘_zl’ “1). (2.26)
=0
s<2(p—ers)—1DLE,
di . L4 d+s—-2i—1
im(P}(RS)) =) P (2.27)
i=0
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3 Theorem 2.2, 1 DEFBA

Theorem 2.2, 1 DAFRAZ 5 X & 5.

Proof. X C RS C R? % locally s-inner product set TH2 &4 5. £, FAFID
r € X ITDWT, A(z) DERZRE B(z) ZRDE S ICEHT 3.

B(z) :={(z,y) |z # y € X, |lyl| < ||z|[}.
B(z) & A(z) DERTRETH BN 5, |B(z)| < |A(z)| < s THB. LI, B(z) DEE
Ditald —||z|? < a < ||z|]* ZHTzLT\5.

ENENDz e X CDODVTROBERRERT 3.
fo(€) = Tace) Gof=2  Ble) WELB TRV L E
f(6) =1 (BBHRE) B(z)hZERADLE

CTTE=(&,82---,6) THY, f(6)BIEBBERTDHS. Bx) "ELEERZD
&, | X\|=1THB35EEDze X, IKBREHNS, f(§)=1L%TBze X DEBITEL]L T
B3. |B(z)| < sTHBMND, f,(6) s RUTDBERTHS. £/, FBELD,

fal@) =1, (3.1)

fz(u) =0, yeX Dyl <|lz||DL & (3.2)

BWMIELTOS. X = (21,5, .., 2} (| X| = 0, ||2i] < ||Zis1]]) 23 M BITFEFIH X
THRAFIIoNn x nfTHlEL, 2D (3;,2,) BO% F, (z;) LEHETS. D&%,

--hXﬂ * ]
0 Ak&l % s *
() () hxﬁ, * s *
M = , C . (3.3)
: : %
| O O QO Ix, |

£ix%. TTTIx & |X| x| X;| BAIITHITH B, &oT MIZFH!
RDEIICEHTS.

9z, (€) f2,(§)
gmz:('s) = M- fzz:(E)
9z, (€) j}n(g)
TB5E, g5,(8) E s RELTOBERT,
_J1 = k¥
g"‘(z")"{o iAjDEE

EBMIEL TS, &2 T, (0o }imrs,.n 72513 Py(RS) DITE LT,
e T, _

|X| < dim (P,(RS)).
Theorem 24 & 0, EHOFENB LN,

THITHD. g (€)%

(3.4)

(3.5)

—XHUTHS. L

(3.6)
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4 Theorem 2.2, 2 DEEY

Theorem 2.2, 2 DA% 52 £ 5.

Proof. X C RS C R* ZMBx}#Y7% locally s-inner product set £9°3. X A0 B ZA T
BOLE, X=YU(-Y)DDYN(=Y)=0 L hBHHMES Y AT 5. X 1052
LI, X'=X\{0}£FBLE X' =Y'U(-Y)hDY'N (=Y") =0 &ix B

Y DEETS. FLT, YV = Y'U{0} LEETS. CDLE, (X|= 2)Y|-eps T
HB. ENFNDyeYiTDNT,

B*(y):={a® | a € B(y),a # 0,a # —(y,9)}

LEBRTSD. TOLE|BYy)| = |(s—1)/2] £7x5%. FEDa? e Bi(y)ic2W\T, 0<
o’ < (3,y)? BHLTVSB. ZhEFND O£y e Y I2DWVT, BER

(s—1)-2|(s—-1)/2] 2 __ .2
£,(6) = (-(-11—9) W) o

3 2 _ 2
(¥,9) e WY@

2 ZERT S, sHNEFBOLE, 0¢ Bz) THBEHNE, sHFMOL 2iE, X ZES»
BU T EMNHRZV. s DMBRTHD, X BorSE L x fo=1&9%. TOL¥,
fy(€) € P;_1(R?) Ueps Homp(RY) TH b,

fy(y) =1, (4.1)

fu(z2) =0, y#z2eY Dzl < |yl (4.2)

ZWwlzLTW3., Y = {v1,92,...yn} £ 5. Theorem 2.2, 1 DEBH L AR DBRT,

9y (yJ) = 6i-j tf;é gyz(g) € P;—I(Rd)U.ERS HomO(Rd) b\%&?%% J:?T’ {gyi}i=1’2r"!"
& P;_,(RS) U e gs Homo(RS) DIt & LT — KM TH 5. LihioT,

|Y| < dim(P‘_l(RS)UERsHOIno(R,S)) (43)

= {dim(P"d(RS)) +eps s—1AFHOL E

dim(P:_,(RS)) s—1AEEOL (44)
(oF 4t
|X| = 2|Y|~enrs | (4.5)
2dim(P;_;(RS)) +ers s—1AEFHOL = (4.6)
2 dim(P}_,(RS)) s- 1 MBMoOL % ’

Theorem 2.5 &0, s WABDE ¥, cps=0LAhB T LICEET DL, EEOFERE
5. O

5 Inside inner product set.

Theorem 2.2 DFEFAZEBIG B L, |B(z)| < s DEHELHABOTVENT LIcSHL. O
£Y, |B(z)| < s DEHADPEBIIC, Theorem 22D FREEZ TS, coC Eho
locally s-inner product set D—#{b & LT, ROEBELEX 2DHNERTHS.

s
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Definition 5.1 (Inside s-inner product set). HFEEE X ¢ R IZDWNT, X A inside
s-inner product set LMHENZ DI, $XTDz e X KN LT |B(z)| < s BifT=T &
ETHB. TTT, Bz)={(zy)[z#yeX,Iyl <z}

Theorem 5.1. X A inside s-inner product set D& ¥, |X|1& Theorem 2.2 ¥ F L _LR%
l‘. -
G AB.

COEREERT S X B tight LRI LICT 3.

6 Euclidean design 585134

Euclidean design {3 spherical design D—#{k & L T Neumaier-Seidel[1 ek >TEXS
1, Bannai-Bannail4] KK D EREFHTE LWVETHEE A,
Euclidean design IZDWT, RDOE S HETRMMSN 3.

Theorem 6.1 ([5]). 1. X A Euclidean 2¢-design D & %,
|X| > dim(P.(RS))
2. X B Euclidean (2e — 1)-design D & ¥,

X| > 2dim(P;_;(RS)) -1 e-1H @D D0 X DL %
T | 2dim(P:_;(RS)) FDith

COTHRZENRT 5L E, X% tight Euclidean design »PER. 5 0g X DL %, TD
F5RL, inside inner product set D_EFRHZE LY. tight Euclidean design (tight spherical
design) DN [1], [2], [3], [4], [6] BEITE>T, WSOMHISENA TS, CDETIZ tight
Euclidean design DG, tight inside inner product set £ 755> T3 &DEMNT 3.
T, X IEREZEEEXVWEDELRET 3.

e Tight spherical design (& tight inner product set Td % [7] .

* Tight Euclidean 2-design (R DPIR% & D tight 1-inner product set TH 3 [6]. FED

PIRROD tight 1-inner product set & EAANCHBLTE 3. ARASEDHIE, Euclidean
1-design IC & 7% > TUVVRL,

e Tight Euclidean 3-design I&MEXTHIZX tight locally 2-inner product set T3 [3]. &
NOFEEELV. Xz, B tight inside 2-inner product set I3 tight locally
2-inner product set T3 3.

o RDZFEIZ tight Euclidean t-design T tight inside s-inner product set £&x> T3
BiTHs (1), 2], (3], [4]. TTT, B(X:)={B(z)|z e X;}.

B(X3)
-3, 0, £1

td | IXT][XG] ] 1Xs[ [[Xs] | B(X)) | B(X))
7{3]2 ) 6 | 12| 8 |-1,0,+l[-1 0%

T3
V3

S|

(M
Ll
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p=2, T‘1=1
dIXT]1X]]1X:] (X)) B(Xy) | r |s
26 | 3 3 ~1 2 2 |2
4115 | 5 10 -4 % -5 = 7 | 2
5021 6 |15 | -} -4 /2
415 6 | 9 -10 -1, | V2|2
3/ 14| 6 8 -1,0 -3,+1 [v3]3
5132112 | 20 | -1,43 | -3+ | & |3
5132112 120 ) -L,43 | -, x5 | & |3
6144 )12 |32 | -L,0 | -} i |/i]3
4| 48 | 24 | 24 | -1, 0, i% -2,0,+1 | V2 [ 4
7182 56 | 126 | -1,0,%5| -4,0, 2| & |4
7]182] 56 | 126 | —1,0, +1 | -1 0, 5| 5 |4
(t.d,1X]) = (5,3, 14) DHFIDIHH tight locally inner product set Ta53
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