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1977 O, Delsarte, Goethals, Seidel 0000000000000 OCOCOOO0O0OOODOOOO
0o0o0oOo [l 0000000000000 0O0o0o0UoO0oUL, 0000000 OOoooOOd
OO0QOCOOOOoOoOOOO0OOO0O. 0000 WaterlooOOO Aidan RoyOOOOOOOOOO.

2 Complex spherical design and code

(d)00D0D000000 C!0000000, X0 Qd)0000000000. (k) eN OO
00, Hom(k,l) DOOOO Clz1,...,2d, 415524 O {z1,...,24; 0000 kO, {z1,....25; 00O
00!/000000,0000 Qd)O000000000O000000. 000000000000
N?0000 <0000000000: (k1) <(mn) 00 k<m0OD I<p000000.000
gd (NQ,j)D lower set00 N20000000 700000000000000: 700000
(k,)0000, (mn) < (k,)000 (m,n)0 TO0000. lowerset 000000000000
goooooooog:

Definition 2.1. 70 N2 O lower set 000. 0000 X 0 7-000000000,7 0000
0 (k,)0000000 feHom(k,!)0000000000000O0:

1
PN / LS

X O inner product set0000000: AX) ={a*b:a,be X,a #b}. Flz) € Rlz,7]0 X
O annihilator polynomicl 000D 0000 ac A(X)u{1} 0000 F(a)=0,, 0000000
go.

Definition 2.2. X O complex spherical code of degree s0 0000 |AX) =s000000.
Lower set SO0 00, X O S-code0 0000 X 000 annihilator polynomial F(z) € Span{z*z! |
(k,))€S}000000O0OO0.

3 Bounds on designs and codes

N200000Y0000,4000000 convolution 0000000: Ul = {(k+1, K +1):
(k,0), (K1) e U}.

Theorem 3.1. (i) X0 7-0000000.U«UCTOO0OO lowersetd CTOOOO000
ooo:
X[ > Y dim(Harm(k, 1)).
(k,l)eu



(i) X0 S-00000000,00000:

1X| < ) dim(Harm(k, 1)).
(k,))eS

X O tight design with respect to U DO0000, X O U«U-0000000 Theorem 3.1(i) O O
000000000000 00.000,8-000 XO tightDOOO0O, Theorem 3.1(i1) 0000
0000000000 00. 0000 tightnessOOOOOOODOOOOODOODOOOO:

Theorem 3.2. X0 Qd)00000000O0O, SO lower set000. 0000000 DO0OODO:
(i) X0 S-O0O00O00 §«S§-0000000.
(i) X O tight S-OO00O0OODO.

(i) X O tight design with respect to ST OO .

4 Association schemes

X000D00000000,0<i<s0000 RO0D00O0XOO00000000. R,O000
00 A4000,0000 X00000000000000 (z,y) € RO00 (A)ey=1,0000
000 (A)y=000000000.0000,000000000000000 (X,{R:}._,) 00
00000000000000000000000000000:

(i) Ao ODOOO.

(i) > ,A4,=J,00J000000001000000.

(iii) 000000000+ 00000 AT = A,

(ivy 000 4,j€40,1,...,s; 0000 A;A; € Span(Ag, A1,...,As).

(v)y DOD 450000 AA; = AjA,.
goooooooooooOoOoOoOOOOOOOOOOOOODODODODOODOOOOOOOO.
Theorem 4.1. U 0 lowe set0 0, X O degree sO UxU-O0O0DO0O0O0O00. OOODODOODODOO:
(1) Ul <s+1.

(2) 00 s<|Y|0000,X0 A(x)0D0DO0O0DDOOOOODOOOOOOUOOOOODOOO.

(3) U|=s4+1000, X O tight design with respect tod D00 .

goon

[1] P. Delsarte, J. M. Goethals, J. J. Seidel, Spherical codes and designs, Geom. Dedicata 6
(1977), 363-388.

[2] A. Roy and S. Suda, Complex spherical designs and codes, preprint, arXiv:1104.4692.



