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1 0ot

F:=1{0,1,...,—1} (¢>2)0000k(-,-) 0 F* 00 Hamming 00000000
000z = (21,...,20),y = (Y1,...,yn) € F* 000 Op(z,y) =1 <i<n:ax; #yl
0000000 000 CCF 000000 d(C) :=min{dy(z,y): 2,y € C,x £y}
O0bO0o0ob0oooOOobooboooo0obooboOobo Ccooobooobooboooboo
0000000000000 0000ooooooooDoDOooOOoOdC)Doooooo
0000000000000 0O0O0O0O0O0O0000 RERIIODO0O000D)00O
gbobbuoooobboboooobobon

A, (n,d) :=max{|C|: C C F",d(C) > d}

00000000000000000000 (cf [{)00000 A,(n,d) 000000
00000000000000000000000000000000

Problem 1.1. Find a good upper bound on A,(n,d).
gbooobooogoobooon

Example 1.2. 00000 d00000 CO0O0O0O0 zeC 00000 e:=|d/2]0O
O Be(z) :={ye€ F":0g(z,y) e} 0000000000000000000000O
00000 CO e-0000DDOOOO)OOOO |Be(x)|:Zf:0(’;‘)(q—1)"DDDD
sphere-packing 00 O0OOO

Aty > (M- <

i=0
O000000000000000000 (perfect code) 0000

00000000 Schrijver 34,18 D00O00000O A,(n,d) 0000000000
O0D00000O000ODelsarte [10) 0000000000 Ayn,d OO0O0DDOOOO
00000000000000 30000000000000000M 0000000
Schrijver 0000000000000 OOODOODOOOOOOODOODOOOOOODO
gobbobbodogggboobobboooooobobodoooobobbooooon

0000 Delsarte 000 0000000000O0D0D00O0D$2A00000000

1



O00000D000D000D0ODelsarte 000000000 DOOO0DOOODOOODOODO
00000000 (000000 (d)ocooooo0o0o0o0o00o0ooooooooQ
gobobdoboobooboob 4000000000000 OOOOOOOOOODOO
Ooobooboooooboboooooboboboboobobooobod n,q,d00O0
gobooboooooboobooboobobobobOoboobOobOobOobobobon
Delsarte DU DOUOO0O0OO0O0O0OO0OO0OOOO0OOO0ODOO0OO0O0DOOOOOOOOOOOOO
OO00O00ooooooboooooooboboobobo0o0oooooD00ODelsarte OO
O00000000000D0000D0DO (association scheme) 000000000000
bobooboobboooobooobooboboobobooboobodobodbd Hamming
OO0bOO00b0o0b0O0bbOODelsarte DOOOOOOOOODOOODOOOOODOOOOO
00000000000000000000000000000020

2 Association schemes

00 XO0OOOODOOO{¢:2€X} 000000 COOOOOODOO CXO0O0OO
D0oCXX 00000 XO00000O0OO0O0O0 CO0000000000000000
Dooo0CcX*X 0 CcX00000000noonoon

O000RyRy,...,R,0 XxXO0O0OO0OOOOOO (relations) 00000 0<i<n
OD00O00R; 00000 (adjacency matrix) A; € CX>*¥X 0000000000

]-7 if (:L'vy) € Ria
(Ai)xy = .
07 1f (a:,y) ¢ Rz

Definition 2.1. We say the pair (X, {R;} ) is a (symmetric) association scheme with
n classes if the following conditions are satisfied:

(AS1) Ag = I (the identity matrix),

(AS2) Ag+ Ay +---+ A, = J (the all 1’s matrix),

(AS3) AT = A; (0<i<n),

(AS4) A;A; is a linear combination of Ay, Aq,..., A, (0 < 4,5 < n).

00 (AS) 0 {z€ X : (z,y) € Ri,(y,2) € R;}| 0 (z,y) e R, 000O0D0OO0DOO
4, ,k000000000000000000000000 Ay, Ay,...,A, 0 CX
n+1000000000000000000000000 M (= {4y, Ar,...,A)) O
0000 (X,{Ri}-,) O Bose-Mesner 000 00O0OBose-Mesner 0000000000
ooooooooooobobooboboboboboboooooooooD MODOO
000 EyE,...,E, 0000000000000 E:=|X|"'J 000000000
ooboobooooog p,QUODOO

(Ao, Ay,..., A,) = (Ey, Er, ..., E,)P
(Eo, B, ... Ey) = X7 (Ao, Ay, . A0)Q
00 P,QUDOOOD0OOO0ODOOO (first eigenmatrix), 0000 00O (second eigenmatrix)

gooo

NO0O000000000 07K 00000000000
30000 |X|"'JOOOO0OD000000 rank(J)=1000000000
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Example 2.2. F:={0,1,...,q—1} (¢>2) 000X :=F"0000X 00 n+10
000 Ro,Ri,...,R, 0 Hamming 0000000000000

(x,y) € R <= Op(z,y) =1 (0<i<n)
0000 H(n,q) = (X, {R;}y) 0 Hamming OO OO OOODO

00 H(n,q) O (AS49) 000D00000Ry,Ry,...,R, 0000 6,0 6,0 wreath
0 G=6,16,0 XxXOO0O0O0O0O0OOooooooooooooooooooao
0o M:EndC[G](CX)(DDDD)DDDDDDDDDDDDDDDDDDDelsarteD
Hamming 000000000 P,Q O Krawtchouk O 0O

K;(z) = Kj(z;n,q) := Zj:(_l) (Z) <?:Z) (4 1y

k=0

0000 P;=Q,;=K;) 00000000000000000O0O00O0OO00O0OO00
O0Hamming 00000 (00000 00)0000000O00O0OOOOOO

000z = (x1,...,2,) € X 0 Hamming 000 wty(x) = {1l <i<n:x #0} =
Ox(,0) (00O 0:=(0,...,0)00000000¢=200000 0<k<n0OO
000000 {ze X:wtyg(r) =k} 00000000000O0O0OOOOODOOOO
00000 J(n,k) OOO0OJohnson D000 O0O0OOJohnson 0000000000
(constant-weight code) 0000 ¢+-0000 0000000 (§51)0

3 0O00D0O0O (Delsarte, 1973)

0000000000000 H(n,q) O Hamming 0000000 (¢>2) 000 CC
X(:=F") 0000 (inner distribution) a = (ag, a1, . ..,a,) O

a; = |C|™ - {(z,y) € C x C: 0y(x,y) =i} (0<i<n)

00000000C 0000000 (characteristic vector) xo == Y. .2 (€ C¥) OO
O000a =|CI™'-x"A4x 0000000000000  00000000a = 1,
ICl=a+ -+ 000000000000000000000000O0OOO00

Lemma 3.1. We have (aQ); > 0 for 0 < j < n.
Proof. Note (aQ); = |C7"- 3, xTAix - Qij = | X[|C|™" - X Ejx. O

ODoooogd ap,a,...,a, OO00O00000O00O00OODelsarte 00000000
0 (linear programming bound) 0 0 0

Theorem 3.2 (Delsarte [10]). Consider the following linear programming problem:
KLP = ELP(TL, q, d) = Imax Z a;
i=0

subject toag=1,a1 = =aq_1 =0, 20 (d<i<n), (aQ); 20 (1 <j<n). Then
Aq(nad) < lp.

‘P 000000 CODO0000DO0D|C!-eQ D COODO0ODO CHO000000000 [0
Chapter 6]0




OO000000000 simplexmethod OO OO0 O0O0OO0OO0OODOOODOOODO
O0000000000000000000000000000000000O(n,q,d) =
(16,2,6) 0O O £1p(16,2,6) =256 0000 0000000000000 256 0000
000000 (Nordstrom-Robinson 00)0000 Ay(16,6) =256 0000

000000000000000000000000000000000 Y4p(n,q,d)
gobbobbogogobobbooooobbobouooooobobboooooon
OO0 n=1,000,000 0000000 4p 0000000000000 O0ODOOQODelsarte
gboboboogobbobuogoobbbuoooobbooooobboooooobooo

Theorem 3.3 (Delsarte [10]). Set

lip = p(n,.d) —mmZX)q—l

subject to by =1, b; 20 (1 <j<n), (bQT); <0 (d<i<n). Then lip =Vlip.

00000000 4p<{p,000000000000000000a = (ag,ai,...,a,)
00 b= (by,b,...,b,) 000000000000 0000000000 Qq =K,(0) =
(e—-1/0000000

n n

> (aQs < 3(a@); = Y (607), < (607, = X (a1

=0 Jj=0 1=0 j=0

3

OO00O0b0bobbodbe, b000000D0O0ODOOOOODOODOO

(aQ);b; =a; (bQT), =0 (1<i,j<n)

ODO00DO0O0DoOo0oooooo

Delsarte O sphere-packing 0 0, Singleton 0 O, Plotkin 0 00000 00O (universal
bound) D000 O0O00OD0O0O0OCOO bO00O0OD0O0O0DOOO0OODODOOOOODOOOOO
0000000000 00000 (asymptotic bound) 0 0 O McEliece-Rodemich-Rumsey-
Welch 00 27 0000000000000 O0OO0O00OOOOCOOOOOOO

000 sphere-packing 0000000000 b= (by,by,...,0,) 00000000°0

b= (|B.(0) - K. —1in—1,))° (0<j<n)

000 e:=1[d/2) 00000000 =1, Q") =0 (d<i<n), Y7, ()(a—1)Vb=
¢"-|B.(0)|7' 00 Krawtchouk 000 000000000000000000 «0000
0000000000000000000000000000000000000 Delsarte
000000000000 a=(ay,ai,...,a,) 0000 {{j#0:(aQ); #0} =e 00
000000000 [I0, Theorem 5.14)°0 00 000000000000000 Lloyd
000000000

‘000000000 B.(0)000000000000000000000000000000000
000000 [10,§3.3), |8 §2.5) 00000000

‘000000000000000000000D000000000000000000000000

s*:=[{j#0:(aQ); #0}| 0 C 00000 (dual degree) 0000000000000 0D0000 4
0000D0000000000




Theorem 3.4 (Lloyd). If a perfect e-error-correcting code exists, then the Lloyd polyno-
mial V. (2) := K.(z — 1;n — 1,q) has e distinct zeros among the integers 1,2, ..., n.

000O0O0Lloyd D00 {¥.(2)}'=0 0 {1,2,...,n} 000000000000000
00 ¥.(:) 0000 [1,n] 00 e000000000000000Lloyd 000000
00000000000000000000000000000000000

000000000000000

e q n |C] Description

0 g¢q n q" complete code

n q n 1 trivial code

e 2 2e+1 2 repetition code

3 2 23 212 binary Golay code
2 3 11 3% ternary Golay code
1 ¢ q;n__ll ¢"™  Hamming code!

T

For Hamming codes, ¢ is a prime power.

0000000000000 oooooooboOLleydOOOOOOd
00 000 van Lint, Tietavainen, Bannai, Best 00D 000000 OOOOO

Theorem 3.5. For e > 3 (and for e = 2, q¢ a prime power), no other perfect e-error-
correcting codes exist.

Loyd DOOOOOOOOOO0ODOO0ODOO0ODOODODODODOODOOO Delsarte OO
OO00000000bO0bDOOJohnson OO ODOODOODOOOOOOOOOOOOO
00 (000000 pO0OO00OOOO [I0RO)00000000000O0OO

OO0DO0000000 Delsarte IO ODO0O0OOOO0OOODOOOOODOOOOODOODO
0000000000000 00000000000 Erdés-Ko-Rado 00O [15,45] O
Johnson DO OOODOOD0ODOODOODOODODODelsarte 0 O0OOOOOOOOOO
00 Hamming 0 O0OO, Johnson OO OOO0OOOO -0DO0OO0OOODOOOODO
O000000o0ooooo 380

4 00000000 (Schrijver, 2005)

ooo0oo00oooooooo0oOoooooobo0 20000000000D0D00
O0F ={0,1} 000 BO WeylO G:=6,:6,0 X(t=F")OOoOoOoooooO
0000000 Bose-Mesner 00O M = (Ag, Ay,..., A,) = Endc[g}(CX) ooooad
O00000OSchrijver 34) OOOOOOOODODOOOODOODODODODOODOOOOOO
0:=(0,0,...,00e X 000000 H:=Stabg(0) =6, 00000 Endeyy(CX) 0O
0000000000 Schrijver 0O0O0O0D0O0OO0O0O0OODOOOOODOOOODODOO
O00000000000000C0C0000D0ODOODelsarte 0O00O0OO0OOO0ODOO
0000000000000 00000000D00000000000 Endem(CY) O
Hamming 0 000 H(n,2) 0 Terwilliger 00 000 00O O Terwilliger O O 7 [40, 41), 42]
Oo0oo00oopooooO0ooooooO0ooooooooooooooooooDo

"Terwilliger 00000000 subconstituent algebra 0000000
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O000000 Schrijver DO OOODOODOO Terwilliger 000000 0OOODOOODO
goodooooon
Terwilliger [40] 0000000000 (dual idempotents) Eg, Ef, ..., Ef € C**X 0O

goooooon
. 1, ifzx=y, wty(x) =1,
(Ei)xyzz{

0, otherwise.

0000 Ef 0 {ze X :wty(z)=i} 00000 CX00000000000000
0000000Endey(CX) 00000 Ay, Ay,...,A, 0000000 E;E;,..., Ex
0000000000000000000000000

Enden(CY) = (Ao, ..., Ap, By ED) = (ESA;E; 1 0 <, j,k < ).

00 EfA;E; 0 0-1 000000(EfAE),, =1000000 2,y 0 wty(r) = i,
Ou(r,y)=j, wty(y) =k 0000000000000

D000000D0000D00000000000000 (000 (basepoint) 10 0) O
O0000000000000000000000000000000000 ¢X*X 0
0000 7 :=(Ao,..., A, Ef,...,E) O Terwilliger 0 0000 0O Hamming 00 0O
H(n,q) O Johnson 0000 J(v,n) 00O D00 Terwilliger 000000000000
D00000000000000000 (cf. [A8) 00 Terwilliger 0000000000
000 (00000000000)0000000000000000000000

O00CCX(=FY)00000O0Goo0000 oW an® o n®.={geG:0c¢
g(O)}, I® .=G\1IY 00000000 s=1,2000

R = (|Cn)” Z Xg(C Xg C) ( C)

g€Ils)

00o0o0ooooon®Wn®o Go HOoOODOooOoooooooooooo RMW, R
DIm%m@ﬁDDDDDDDDDDDDDDDDXMNM@fDDD(>mDDD
000 (0000000000000 RO RP 00000000000 O0ODDOO
000000000000000000000000000000000000000
000o00ooooo

Lemma 4.1. We have

RW = " NyE; AjE; (20,5 0),
4,5,k
R® = "(Xoj; — M) B A;E (>0, 0),
1,5,k
with
X {(2,y,2) € C° : (2,y, 2) satisfies (*)}|

Aijiy 1= 1t - . ,
FICT H(w,y,2) € X3 (w,, 2) satisfies (¥)}]

where the condition (*) is defined by

8[{(23,@/) = i7 aH(yv Z) = j> 8H(ZB,Z) =k. (*)



00 RYW,R® 0 Endey(CY) 0000000000000 DOOD0OO Aj OO
00100 EfA;E; 0000000000000 0000000000 Ae=100
Cl=%",("X»; 00000000000000000000000 A, O0O00O00
O0000000000000000000000000O (semidefinite programming
bound) 0O OO

Theorem 4.2 (Schrijver [34]). Set

" /n
lspp = lspp(n,2,d) = max; (Z,))\ou‘
subject to (1) Aooo = 1, (i) 0 < Nijie < Nojjs (108) Nije = N of (¢, 7', k') is a permutation
of (4,4, k), (1v) D2 ;1 Nk EF AGES = 0, (v) 37, 5 1 (Nojj — Aie) BF A B = 0, (vi) Nigr = 0
Zf {i,j, k} N {1, 2, e ,d — 1} 7£ (Z) Then Ag(n, d) < gSDP~

000000000000 interior-point method 000000000008 44000
O00000000000000 (i) 000000 Gijswijt [I7, Chapter 6) 000000
0000000 (i) 0000000000000 000000000bOoOoOOOooOO
00000000000 Schrijver [34 OO O0O

Bounds on As(n, d)

best best upper

lower bound

bound previously
n | d | known | fgpp known lrp
19 6] 1024 | 1280 1288 | 1289
23| 6| 8192 | 13766 13774 1 13775
25| 6| 16384 | 47998 48148 | 48148
19| 8 128 142 144 145
20| 8 256 274 279 290
25| 8| 4096 | 5477 5557 | 6474
27| 8| 8192 | 17768 17804 | 18189
28 | 8| 16384 | 32151 32204 | 32206
22 110 64 87 88 95
25| 10 192 503 549 551
26 | 10 384 886 989 | 1040

000 (n,d)=(25,80000000000000000000°0000000000
000000000000000000000000000000000000000
a:mmmwmeDDDDDIL:ZLMWAMDDDAW::%GY5DDDDD
000000 Krawtchouk 000000 (1)Ki(j) = (})K;(i)) 00000

R= ZZ; Aojj g K (i) B = Zn:(aQ)i CL) _1E@-

1=0

8000 interior-point method 000 0000000000000 O0O0O0O0DOODOOOOODOODOOO
O00000000000000000000000 [I7 Chapter 7100000000

9De Klerk O Pasechnik [2I] 0000 (X, R,,/2) (orthogonality graph) 00000000000 Schri-
jvee DO0O0OO0O0O0O0O0DOO0OO0ODOOOOOOCOOOOCOOOOO0 n=160000000000 4096 O
oo00oo0oo0o0o0o0oooObo0oooDbbO 2304000000000000000000000O0O0O



0000000000000000000 ¢;20, (aQ);>0(0<i<n)0 ROODOO
000000000000000000000000000000000 RM,R® 00
O0000000000000000000000000 E;LE;,...,Ex000000
Ooooooooo RM4+R®=ROODOO0O0OOOOOOOOOOOOOOOOOO
0000000000000 00000000000000000000000000
D000000000000000 Ay(n,d) </flspp < lpp 0000000

Schrijver [33] 00 0000000000000 Lovdsz 0 ¢-00000000 -0
0000000000000000000 Delsarte 0000000 ¢p 0000000
ODO00D000Schrijver 000000000 fspp 000D Lovéasz-Schrijver [24] 00O O
D0000000000000000000 (matrixcuts) 0000000000000
Laurent 22 000000000000

2P > 20 > (= Ax(n,d))

0000000000000000 4p=0">/lpp>¢P 000000000000
004, lspp 00000 O(n) 00 O} 000000000000000000 ¢
0 O(®7)000000,0000000000000000000000000

000000000000000000 RO R® O 2 x2» 0000000000
0000 Endegn(CY) O Wedderbun 0000000000000000000000
0000000000000000000000 Endey(CY) 0000 Krawtchouk O
000000000000 Dunkl [I2] 0000000000000®00000000
000000000000000 (Terwilliger 00 00000000)00000000
Endegg(CX) O Terwilliger 0000000000000000

T = Endey(CY) = (Bf A B} 1 0 <, j, k < n)

00 7-00 WCCX¥X 00O (endpoint) O (W) :==min{0 <i<n: EXW #0000
000000000000 o00 42190

Theorem 4.3. Let W C C* denote an irreducible T-module and set v = r(W). Then
we have

W=EW1E W.L1..-LE,_W (orthogonal direct sum).

More precisely,
1, ifr<i<n—r,
dim EfW = r<is
0, otherwise.

The isomorphism class of W is determined by the endpoint r.
00000 EEwW 000000 10000000{zx € X :wty(x) =¢} 00000

0000000000 (0000 Johnson DO OO J(n,d)) DODODODOOOOODDO
O Terwilliger 0000000000 [42, Theorem 51000000000 W =EW L

Yopoooooooooo [13] (Hahn 00 0), [14] (¢-Hahn 00 0), [35] (¢-Krawtchouk 000 ) O
ocooooood
HTerwilliger 00000000000 dual endpoint 0000000
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Ef,W L. LE;, WOOOOO0O E; 0000 (§iadis),cp e, 000000000
700100000 EAE; O (aiidiabks),cp pen, 000000000000000
0000000 (sparse matrix) 0 EfA;E; 00000000000000000000
0000000000000 0Schrijver 0000000 a5 000000000000
00000 Terwilliger 000 0000000000000 A2 190
000¢>20000000000000 lspp(n,q,d) 000000000 [A80H(n,?2)
000 Terwilliger 000 00000000000000000000000000O00O0

godddooooobbobbboooooosbbobboooooooouooooo
Bounds on Az(n, d)

best best upper

lower bound

bound previously
n | d | known | fspp known l1p
12] 4 4374 6839 7029 7029
13] 4 8019 | 19270 19682 | 19683
14| 4| 24057 | 54774 59046 | 59049
15| 4| 72171 | 149585 153527 | 153527
16 | 4216513 | 424001 434815 | 434815
12 5 729 1557 1562 1562
13| 5 2187 4078 4163 4163
141 5 6561 | 10624 10736 | 10736
15| 5 6561 | 29213 29524 | 29524
13] 6 729 1449 1562 1562
14| 6 2187 3660 3885 4163
15] 6 2187 9904 10736 | 10736
16| 6 6561 | 27356 29524 | 29524
141 7 243 805 836 836
15| 7 729 2204 2268 2268
16| 7 729 6235 6643 6643
13] 8 42 95 103 103
15] 8 243 685 711 712
16| 8 297 1923 2079 2079
141 9 31 62 66 81
151 9 81 165 166 166
16 | 10 54 114 117 127

5 OO

5.1 Designs

Hamming 0000 H(n,q) O Johnson 0000 J(v,n) (00000 QOODO0DO
0 [) 00000 CO0000 a= (agai,...,a,) 0 (@Q)y = -+ = (aQ), = 0 0O
O00000C O (Delsarte) -0 000000 [10]0Johnson 000000000 ¢t-00
000000000 t-(v,k,A\N)000C0CCOOO0O0Hamming OOOODDODOOOOOO
O (orthogonal array) 00 0000000000000 O0OODOOOOODOOOODOOO
0+0000000000000000000000 [11], 29, B6]0 Delsarte 0 0 0 0O O
gobbobbboooooobbbobbooooobobooboboooooobbboogo



gbbodgbbuoogboboobbugobooobbuoobbooobbuooboob
Bose-Mesner 00 (=0000)00000000000000O0OO0OOO0OOOO0OOO
gobbobbbuoooobbbbbbodoooooobboboooboooooon
00000000 (00000)0000ooo™o

5.2 Spherical codes, spherical designs

OO0DO0O00000 Delsarte 00O O0DO0O0OOOO0OOODOOOOODOODOOODOODO
00D00D00D00D00 60668246 00000000000000000
0000 (kissingnumber) 000000000000 DOO0OOO0OODOOOOOOODOO
k(n)OOnO0O EucdidOO R*"O0000000C0COO0OO0O0OODOOOOOCDOOOOOO
gobboboooogbobbobbuooooobbbouooooobbbbooooob
00000000 k(2)=60000000000000 30000000000000
00 k(3) =12, k(8) =240 00 k(24) = 196560 D0 DO DOBOO0 k(8) OO k(24)
O00000000000000000000 (Odlyzko-Sloane, Levenshtein, cf. [9])0 0
0 k(4)000000000000000000000000000 Musin [31, 30] O
Delsarte 000 0000000000000 0O0OOOO0OOK3)=1200000000
000000 k4)=240000000000000020000000000000
00000000000000 RRMO0D00000O00O0O0O Bachoe-Vallentin [3] O
gobbobodooogbobbbbouooooobbbouooobobobbboooooob
000 k(4)=240000000000000

5.3 Terwilliger 100D DOOOOONO

OO0DO0000Db0o0o0o0oDooonD TewiligerOOODODOOOOODODOODOODO
OO0O000o0ob0obooobuobooobuoobooboboobOobO Terwilliger OO OO
0000000000000000000000000Assmus-Mattson 000 [2] 00
0({@00)0o0000o t+(v,k,bA) 00000000000 OOOOOOOODOOOOOO
Terwilliger 00000000 3| 0000000000000 O0OOOOOOOOO0O
00000 BOo0000000000o0oooo0ooooooooo®o00oow.
J. Martin O Terwilliger 000000 200000000000000000O00O0O%Y0O

0000 Terwilliger 000 0000000000000 D0OOOOOOOO(0OOO
O0000000000000000000000000)000 B4ooooooood

2Johnson 0000 J(v,k) 00000000D0000000D00O0DO0O0OOOODODOOOOOOO
gooooooboooobobooooobooobooooboobooboboooobobobooobogDboo
obooooOobooooboobooooooboboooobobooooobooboboobooboobooonog
obooooooooogon

BE3) 0000 1694 000 Newton 0 Gregory 00000000000000000

MooOoO0O00000000000000D0D0O0D0D0D0D0D00000000 Musin0OOOOOOOO
ooooo

00000000000 Martin 26) 0000 Terwilliger 0000000000000 0000

00000000 000000000000Suzuki 37 0 (0 ‘0°0000)0 ‘00000000
Terwilliger 0000000000000 O0D0OOO0O0O0O Terwilliger 00000000000 O0ODO
O0R0OO0O0O0O0O0O0DO0O0OOO0O
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OOoo0oboooobooboboboboboboboboboobo0ooboOn Terwilliger
0000000000000000000O0o0O0o0o0o0o0(@MuoooooO0)oooo
OO000D0O00000000D Delsarte DOOOOOOO0OODOODLDOOOOOODO

0000
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