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HAEARA=Za2—T VR b O

Motomasa Komuro
INEITTEL
FRBZEXE

1 AARZaA—FIHRYEF

NZEROR Y b — 7 2EORBEVEZEMETE LT, REWSZERORE
BEEARERHLERM EICHBLEY AT LAOTBEFHS - i3, LITLIT,
BERREZRET, Z0/—bOB/IZ, W O0ORF—U  RBEW
TAFA=Z2—FNVRy NI =7 BT B REWY LR OREEE B b2
THZETHD, TOFBELRE LT, BIEOBHBEDAI=XL] O
A%, BIEHEFELTVS,

BEI1IN>1LTE, RORTEBRBINDNESR
®=(9,,8;): RY xRN

BAFA=2—F)VRy s (CNN) L3,

(1)

(%) | @1y, 2) =khy+We
& (y,2) =ksz+a—ax

x=x(y,z) = (g (y: + z))I, (2)
BL.

ki,k2,a>0, a= (a,---,'a)T_ € RYN
w = (wij)lsi,jSN;N X N ﬁ’i'],
9e(u) = (1 + exp(—u/e)) ™"

REZI ¢ > 0 12§ 2 RFMIB R 2 &S T L iR T,

N
vt +1) = Fagl) + ) wiige(y; (1) + 7))

j=1
zi(t+1) = kezi(t) +a—age(vi(t) + zi(t)) 1<i<N

L%,
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EBE2 o0 12F > RY DT p;
p:(pl,---,pN)T’ pi=00r1 (IS'LSN) (3)

ERE—U LN, NE—UFpt .. pM IZR LT N x N5

W = (ws) (4)
1 X |
wij = 37 Z wi;, (5)
m=1
wi; = (2" —1)(2p7" - 1) (6)
Zp- -, pM BEDBEEITFIE VD, W idE p™ ORBEITHIOEMFESE

ThHd,
Bl1 N=4DCNN:2%Ex 53, ¥~ plp* %
p'=(1,1,0,0)7, p'=(0,1,1,0)7
TEZx 3, £%—ORETHI WL, W2 ik
1 1 -1 -1 | 1 -1 -1 1
1 1 -1 -1

Wl = W2 = .
-1 -1 1 1 |’ -1 1 1 -1

-1 -1 1 1 1 -1 -1 1

2 0 -2 0
woll 0 2 0 -2
2 -2 0 2 o

0 -2 0 2

Thlezabhb,

2 F1AREEHZERM
EE3 (1) VAT A
| u(t+1) = F(u(t)), u(t)eR"

. EHB|P:-R" >R LT PoF=FoP %l+LE&, P-FRET
HBHEWV,
(2) ®WHZ=EMHCR™IX

u€ H=F(u)eH

FWMETLE, F-FETHHLN D,



ZITRYAT A OREMIER %D,

EH 4 SN ENROKNHH, o B Sy DOTLTHLE, EELHP, RN -
RN % |

P, : (Ul,'A";UN)T B (Ue(1), 5 Uo(w)) |
TEHT B, P, DERITH (p;) X

_ 1 (=)
P _{ 0 (other)

CEZBNB, ERTIIAEREFLES P, CRY, EEN DL M
Pl =' P,.i=P]

b5,

®H1Q=(q;) % NxNSIL+5, coLx,

P,Q = V(Qo'(i)j)a QFP, = (Qia-l(j)) '

IR Y 3L,
(FEH)
)1 (o(d)=k)
Pik = 0 (other)
ThHHND,
F,Q = (Z pquk]) = (pw(z)Qa'(z)J) = (QU(z)J)
(Z szpkj qu"l(J)pD'_l(])]) - (qw‘l(J))
GE#E)
il 2
_ ( 1 2 3 ) cs,
2 31
o)k%\
‘ ~ 1 (o(i)=17) |
. = 7
Pij { 0 (other) @
1 (4,7)=(1,2),(23),(3,1) ®)
0 (other)
ThHHND,
P11 P12 P13 010
Po=| pau po ps3 |=]0 0 1
P31 P32 P33 100
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EES W= (wij)1<i,j<N WX LT,
C(W) = {0 € Sn|wij = woiyo(jy (1 <4,5 < N)}
W OEERBEEE VD,

Wl 2 (1)oeC(W) <= P,W=WP,
(2) C(W) it Sy OESYBE

(FEBA) (1) o € C(W) 72513,
(Wij)Ps = (W (i),0()) Po = (Wo(i),5) = Pol(wij).
¥z, P,W=WP, 256iZ.
Welio() = Po(wio()) = (i,0))Pr = (wi5)
2) 0, 7 € C(W) 72 12,
(Wor(i),or (i) = (Wr(i),r(5) = (wi)

LoT. oT€e C(W). £1=,

(Wo-1(3),0-1(j)) = Woo-1(3i),00-1¢)) = (wij)-
EoT, o7teC(W) #->T. C(W) I3EBETH D, (GEE)
ER 6 BELH P, RN iz LT, R2NV J:@E@ P,xP,:R*»N - %
Pe X Pyt (U1, ,uN; v1,- -, UN) T (Ug(1), 5 Uo(N)3 Vo (1) " » Vo (N))
TEET 5, FAbLNIT,

(PoxP) =P 'xP;'=P,.i x P,
THbH,
WE3 ocCW)IZHLT, YAT A @ X (P, xP,)—- RETH S,

(RERA)

(yi"")y}v;z{""az;})T = (PO'xPo)(yh"',yN;zl,'"1ZN)T (9)

= (yd(1)1 Yo (N)  Ze(1)y 7Z0(N))T (10)
T35,
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@1 ((Ps xPa)(y,z)) o " (11)

= @1 ((¥i, 21)1<i<n) (12)
N

= (k1yi(t) + E  Wiie (Ui (8) + Zi()icicn (13)

(klya(z) t) + Z wzjgs ya(J)(t) + 20(j) (t)))1<z<N (14)

(klyo(z) (t) + Z wo’(z)a(:).‘k(yo(]) (t) + ZU(J)(t)))1<‘L<N (15)

= (k1Yo () + Z L Wo(i)k9e (Y (t) + 2 (t)))1<z<N (16)
= Py (k1yi(t) + Zk:l wikge (Ye () + zr(t)) 1<i<n (17)
= P,®,(y, 2) (18)
(P x P)w2) (19
= ®5((¥i, 2i)1<i<n) (20)
= (kzzi(?) +a — age(yi(t) + zi(t))1<i<n (2
= (k225(5) (t) + @ — age (Yo (i) (t) + 20(3) ()))1<i<N (22)
=Py (k22i(t) + a — age (y:(t) + z:(t))1cicy =~ (23)
= PU‘I)g(y,Z) (24)
L7 oT, ‘
(Pr X Po)2(y,2) = (P,®1(y,2),Pr®2(y,2)) (25)
= (‘pl((Po X Pa)(yaz))’QZ((Pu X Pa')(y:z)))(26)
= ®(P, x P,)(y,2) (27)

(FER)
EFET7oeSy LT3, RYOBSZM Hy(o) &
Hy(o) ={(1,"-,un)T €Rygi =y, 1<i< N}
TEET 5. Hi(o) DEXRMHZER Hi(0) %
Hy(0) = {y € RV|(y,v) = 0, Y € Hy(0))
TEHETS, L. () BAEEET,
R2N D428 H(o),H (o) %
H(c) = H(o) x Hyi(0o)
= {1, Nz, 2n) T € R (4, 20) = Wo(iys 20(s)), 1< i< N},
H*(o) = Hi(0)x Hi'(0) = {(y,2)ly, 2 € H{-(0)}
CEHT D, H(o) ¥B 1 FERHEME S,



| 123456 |
msa_(z 3 6 4 5)_(12)(3)(456)0)&%\

Hi(o) = {yeR®y1 =1y2,94 =ys = us}.

H(U) = {(y,z) € R12|311 =Y2,Ys = Ys = Y6,21 = 22,24 = 25 = 26}-

Remark 1 0 € C(W) & H(o) c R*N DRIE LR 1 TRV, EE

1 2 3 1 2 3
02 = bl 03 =
2 31 3 1 2

‘:*‘TL—C\ H(O’z) = H(O‘3) '63?)50
WHE40cCW)DLE, H(o) CRN IV AT A & OREWSYZMH

GER) (y1(2), -, yn@); 21(8), -+, 28 ()T € H(0) T 5B, y;(t) = Yo(3) (1),
zi(t) = z,(,-)(t) T‘&)é?ﬁ‘rg)

N
B+ = k() + 30 wie (i) + % (1))
N . )

= ky,)(t) + Z,-=1 Wo (i)o(§) 9 Yo () (B) + 20(5) (1))

= Fem®+ Y, vt We(®) + ()
= Y5t +1), |
zi(t+1) = kozi(t) +a — ag(vi(t) + ()
= k2z,3)(t) + 0 — g (Yo (5) (1) + 20(3) (2))
= Zys)(t+1).

2T, (1 +1), -, yn(t+1); 2108+ 1),---,2n(t+1))T € H(o) THY,
H(o) BFEBHZEMTH D, GEK)

3 FE2REHHERM
e 8 FEATTHI W i LT,
ImW = {Wz|z € RV}
L4535, 0 € C(W)CEWLT, H(o) DERSZER (H(o)) %
(H(0)) = (ImW x RY) 1 H(o) — (W 0 Hy (0)) x H (o)

TEET D, (H(o)) B 2AREHHZEM LD,
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MBS cecCW)IZEWLT, ImW xRN BRW (H(0)) 13 2AT A & 12

LTRETHD, Thbb,
| &(ImW x RM) ¢ ImW x RV,
&((H(0))) C (H(0))-
GEFD) y(t) € ImW 72512, Jv e RV sit. y(t) = Wo #-T,
kiy(t) + Wa(t) = i Wo + Wa(t) = W (kv + z(t) € ImW

o, 2200 - REMYEF OB - FETH D26, (H(o)) 1T
- FRETHD, GEK) :

il 6 AZEM RN /ImW = (RN x RN)/(ImW x RN) L2V 2T 58 5
FUIND 2T AIBET. -

- [W®) = y(t) + ImW € RY/ImW

LECLE,
Y]t +1) = k1 [y](t)
TExbNB,

GER) (y(t), z(t))—(¥'(t),2'(t)) € ImeRN 1%, yt)-vy'(t) € ImW
X,

Y(E+D) ~ Y+ 1) = B(ylE) - ¥/ (0) + W) - /(6) € W,

£oT, VAT A @ X RV /ImW LicHE NG, T,

[Wlt+1) = ky)+We(t)+ ImW (28)
= kW (29)
= kifylt) (30)

TEZbNS, (GEK)

Remark 2 |k;| <1 261X, RY/ImW LDV RT LM NERTH S,
#i 4

3 -1 1 -1 1 =3 -1
-1 3 1 -1 -3 1 -1
-1 1 1 3 -3 -1 -1 1
1 1 -1
-1 1 -3 -1 1 3 -1 1

{ 3 1 1 -1 1 -1 -1 =3
1
1

Wl
[y
|
[ary
|
[aay
i
w
w

\—3 -1 -1 1 —17 1 1 3 /
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( 1 0 0 000 00\
0 1 0 000 D00
‘ 0 0 1 00 O0O0TO
FIEEAEK | -1 1 1 0 0 0 0 0
- 1 -1 -1 000 0 0
0 0 -1 00 0 0 0
00 -1 0 0 0 0 O0 O

\—1'0 0 0 0 0 O 0/

ImW = {(s,t,u,—s+t+u,s—1t—u,—u,—t,—s)|s,t,u € R}

o = (174)(258)(3)(6) D& X

H(o) = -

{(y1,yz,ys,yl,yzays,yl,yz;21,22,23,Z1,22,26,21,22) € R'%}

(H(0)) = (ImW xR®)NH(o)=

. 16
{(Sa —3’3‘9,3’ -8, -33,3, —S,21,22,23,21,22,26,21,22) € R }

4 EITEWHEM
E% 9 RV OEE~I ble;(1<i<N)IZEWLT,
J(W,0) = {j € {1,---,N}| e; LImW N H; (o)}
Z(W,0) = {z € Hy(0)|z = 23, j € J(W,0))}
L3, (H(o)) OWAZER [H(o)] &
[H(0)] = (nW 1 Hi(0)) x Z(W,0)
CEHTS. [H(o)] 53 FEMSEME NS,

W7 oce CW)IZWLT, [H(0)] RV AT LS CEHLTRETH S,
Thbb, :
®([H(0))) C [H(0)]-

GE®) (y(t),2(t)) € [H(0)] £F 5. (ImW N Hi(0)) x Hi(o) DREH
2ob
(y(t+ 1), 2(t + 1)) € (ImW N Hy (o)) x Hy(0).
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i, € JW,0) K12V LT, yi(t) =y,(t) =0, zi(t) = z;(t) £ 9.

2i(t+1) = 2;(8+1) = ka(2i(8)—2;(£)) —ou(ge (yi (¢) +2:(t)) — 9 (3 () +2; (1)) = O.

e~ T,
'(y(t+ 1),2(t + 1)) € (ImW N Hy(0)) x Z(W, 0)’ _

(RE#)

BI5WEH 4 LRALET S, o= (12)(36)(45)(78) € C(W) Icxf LT,

H(o) = {(y1,y1,y3,y4,y4,y3,y7,y7;21,21,23,24724,23,27,27)}
ImW = {(s,t,u,~s+t+u,s—t—u,—u,—t,—s)|s,t,u € R}
(H(O’)) = {(8, 8,0,0,0,0,—S,—S;21,2'1,23,24,24,23,27,27)}

ImWnNH (o) = {(s,5,0,0,0,0,—3,—s)|s € R}

TROL, ImWﬂH1 (0') I3EE~T by €3,€4,€5,€¢ WZERT 5, LEdoT,

[H(O’)] = {(S, s, Oa Oa 07 O’ —8,—8;21, 21, 23,23, 23,23, 27, Z7)}

R® x R®

% 1 R
H(o) = R* x R
% 2 XtFE
(H(s)) =R x R
8 9 xtFE
[H(0)] = R x R?

5 HEFRLEHHZERM
T 10 0,7 € C(W) T LT, 5 pe C(W) BFEELT,
op = pT

BT EE, ok TIIEBRTHD LWV, o~T ENL,
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| REHHZEM H(o), H(r) KHLT, 55 pe C(W) BEELT, P,xP,:
R2N & 28

H(o) = (P, x P,)H(r) and (P, x B,)(3|H(r)) = (2|H(0))(P, x F,)

R L&, H(o) & H(r) Bt THB LD, 22T, |H(0) X3 D
H(o) ~0HR %R,

B8 0,r € CW) KK LT, o~ bIT. H(o) & H(r) BEETHS,
(GEH) 3pe C(W) st. pr=0p &T 5, |
(yi;zi)ngigN = (y1, ", YN; 21, -, 2N) | € H(T)

%5‘2;0 (yi;zi) (yr(z)azr(z)) AQUN

(P x Pp)(yisz:)T = (P X Po)(¥riy; 2r(s)) T (31)
(yp‘f(‘i); zpr(i))T (32) .
= (yap(i); Zap(i))T (33)

=77\ (P X Po)(is 2:) T = Wpa); 205)) T THE®D,
Wopi)s Zop(i)) | = Wp(i)i Zo(s)) s 1< i< N. |

Tbb, (y,,(,-);z,,(,-))T € H(o) 6> T, (P, x P,)H(7) C H(o) %%,
2. (yi;2:)T €H(o) £T5B L, o

(Po x Bp) Yyi32)T = (P X Po)  (¥o(i); 2o(s)) " (34)
= (yp‘lo'(i); zp‘lo'(i))-r (35)
= (yrp‘l(i); z-rp‘l(i))T (36)

—75. (P, x P) Myi;z) T = (P, b x P Dy 2:)" = (yp—l;zp‘l)T Thd

"o, |
Wp-152p-1)" = Wrp-1(5); Zrp1s) >, 1<K N

TR, (y,-1;2,-1) € H(r). #>T. (P, xP,)"'H(o) C H(T) TH %,

£oT., (P, x P,)H(r) = H(o) 185, £7=. (P, x P,)® = ®(P, x P,)

THH0b, mwtEd, GER) ‘

$16 N=3DCNN%2EX3, W= E35, CW)={o€

e
— e
—

Ss|P,W = WP,} =S £725,

1 2 3 1 2 3
= , T = €S3
(213) (321)
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e#5°p=(;§ f)e&k#é&\

. (12 3 1 2 3 1 2 3 1 2 3
pap__— = =T
31 2 2-1 3 2 31 3 21

TRbb, o~T.
H(o) = {(y1,¥2,¥3;21,22,23) " |y1 = y2,21 = 22}, (37)
H(t) = {(y1,92,¥3;21,22,23) " |y1 = 3,21 = 23} (38)

(Fp x P,)H(7) |

= (Pp X Po){(¥r(1)s Yr(2), Yr(3); 2r(1)> Zr(2)s 2r(3)) " 191 = Y3, 21 = 23}
= (P, x Bp){(y3, 2,913 23, 22, 21) " [y =Y3,2 = z3}

= {(yp(s),yp(z),?/p(z);zp(s),zp(é),zp(1j)T|y1 = y3,21 = 23}

= {(y1,¥3,92; 21,23, 22) " Y1 = y3,21 = 23}

= {(v1, 92, Y55 21, 23, 23) T ly1 = 93, 21 = 25}

= H(o)

Remark 3 REHSZEM H(o) ORZEME R OLER
(y,2) € H(0), (Ay,Az) e RN xRN L 75,

Az; = g, (y,-; + Ayi + zi + Az;) — ge(yi + 2i) (39)
= Dg.(y; + z)(Ay; + Az;) + h.ot. (40)

Az = (Az;) e RN 233,

¢ (y+ Ay, z + Az) — 91(y, 2) | (41)
=k(y+Ay—y) + W(z + Az — z) (42)
= k1 Ay + WAz (43)
oy + Ay, 2 + A2) - Ba(y, 2) (44)
=ky(z+Az-2)—ale+Az—z)  (45)
= koAz — aAzx (46)

b>0B+4/1hE 0< Dy(y; +2z) <1 (1<i<N) 2bifAz~otl
720, BEMIL kb, TREESNS, T2DL, |k <1k <1%61E %
ZERFMICREL 2D,
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6 Appendix 1: Orthogonal pattern

Definition 1 Let an integer n > 1 be given ,and put N = 2™,
(1)We define a sequence of N-dimensional vectors p,,p,,---,P,, which
components are 1 or -1;

p, = (1,-1,1,-1,---,1,-1)

by = (171’—1)—1,1717—17_1,'"’lala_l,_l)

b, = (1’1""7];\_1;“1)"'a_la"',—l,_la”',_];)
2:1 21::1 2;:1

P = (L1---,1,-1,—1,---,~1)
e 5

(2) Define a sequence of N/2-dimensional vectors p,ph,---,pl;

Py = IN/2:Onyalpr, (1< k<n)

where In/; is a (N/2,N/2) identity matriz, and Onp isa (N/2,N/2) zero
matriz.
(3) If n > 2, define a sequence of N/4-dimensional vectors py,pYy,---,pl;
Pk = [IN/4,OnyalPi, (1 <k <n)
where In/4 is a (N/4,N/4) identity matriz, andAON/4 is a (N/4,N/4) zero
matriz. ‘
Proposition 1 (1) p; = (p},p}) (1<k<n-1), and p, = (Pr, —P});
(2) pr. = (P, Py) (1<k<n-2),p, = (pn_y,—Pny), and p;, =
(pll pll ’
()PiG=—-p] (1<k<n-2),andpiG=p (n—1<k<n),
where G = (gi;) is a (N/4,N/4) matriz defined by

1 i+j=%+1
9id 0 others.

(Proof) It is clear from the definition.
Proposition 2 If there are real numbers cy,- - -, ¢, such that
P=cp, + - +cap, € {1,-1}",

then
pE{p;,—p;:1<i<n}



(Proof)

(1) Case of n = 1. Then N = 2 and p; = (1,-1). If p = ¢1p; =

(c1,—c1) € {1, —1}2, then ¢; = £1. Hence pin{p,, —p, }.

(2) Caseof n = 2. Then N =4,p, = (1,-1,1,~1) and p, = (1,1, -1, —1).

Assume p = ¢;p; + e2p, € {1,-1}*.
(i) Case of c; = 0. Then p = ¢;p; € {1,—1}*. Since

(the 1st component of p) = ¢; = *1,

we have p € {p;,-p, }.
(ii)Case of ¢z # 0. Then p = ¢1p; + 2P, € {1,—1}*. Since

(the 1st component of p) + (the 2nd component of p)
= (c1 + c2) + (—c1 + €2) = 2¢3 # 0,

the 1st component of p and the 2nd component of p have same sign. Hence

(the 1st component of p) — (the 2nd compohent of p)
=(c1+c2) = (—c1 +¢g) =2¢1 =0.

Since ¢; =0, p = ¢c2p, € {1, —1}4. Since.
(the 1st component of p) = ¢y = %1,

we have p € {p,, —p,}.

(3) Case of n > 3. We use an induction for n. Assume that the statement

is true for n-1. Put N = 2", and
P=ap +- - +eap, € {1,-1)".
(i)Case of ¢, = 0. Then
P=c1p+ -+ Ca1Pay € {1, -1},

Define |

P = [In/2,Ony2lp,  Pi = [Inj2,Onp2lpr, (1< k<)
Since p;, = (P}, Pk) (1 <k <n-—1), we have p = (p',p'). Since

P =api+-+en1pny € {L,-1}"7

by the assumption of induction, we have

P e{pr,—pi:1<k<n-1}.
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Therefore we have p € {p;,—p, : 1 <k <n-1}.
(ii)Case of ¢, # 0. Since

(the ith component of p;) + (the (§ — i + 1)th component of p;)
=0, 1<i<N/4, 1<k<n-1,
we have

(the ith component of p) + (the (§ — i + 1)th component of p)
=2, #0, 1<i<N/4.

Hence the ith component of p and the (§ — ¢ + 1)th component of p have
same sign. Since

(the ith component of p) — (the (§ — i + 1)th component of p)
=0, 1<i<N/4,

we have p' = (p",p"G), where G = (g;;) is a (N/4, N/4) matrix defined by

{1 i+j=4+1
9ii = { 0 others.
Since
p = clpll +"'+Cnpln
= @)+ -+ caa(Pl_s, Pl o)+ cn_lA(p',",_l, ~Pin_1) + cn (P, PL),
we have
p' = api 4+ +cnaPh_g + Cno1Pn_y + CnPy,
P'G = api + - +cn2Phs+Ca1(=Ph_y) +CaPn.
By Lemma ,

p' = (P"G)G

= aplG+- -+ cn2Ph_2G+cn1(—Pin_1G) + PG,

= a(-p)) + - +cn-2(=Ph_p) + eno1(=Pn_1) + CnPh,
Hence o

0=3(P"-p") =ap+  +ca1Pns-
Since {p!,---,pl_,} is linearly independent, we have ¢; = -+ = ca—1 =0,
and p = ¢,,p,, € {1, —41}N. Since
(the 1st component of p) = ¢, = %1,

we have p € {p,,, -p,}- (Q.E.D.)
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Proposition 3 Define
1
W = —(pip+  +pipn),
U = {pf,—py :1<k<n}.
If o € Sy satisfies P,W = WP,, then P,(U) =U

(Proof)Let 1 < k < n be giVen. Then

n

11 2
W(P,p;) = P,WP; (P,p]) = P, (Wpy) = Po (= pkpkpk)—;( P,p;).

Since the image of W is spanned by {p{,---,pl}, P,,pk is a linear combi-
nation of {p],---,p}. By Proposition 2,

Popl € {p{,~pf :1<k<n}=U.
Since P, is one-to-one, we have P,(U) = U. (Q.ED.)
Proposition 4 Define |
W= %(piTpl + 4 D]py).

The isotropy group C(W) = {o € Sy : P,W = WP,} is isomorphic to the

group
CzX---XCgXSn
(.

n

where C; is the cyclic group of order 2, and S,, is the nth symmetry group.

(Proof) Let 0 € C(W) be given. For a,ny 1<i<mn,thereexistsl <k<n
such that

(pz) =Py 0T ~ Py
by Proposmon 3 . We define 7 € S,, by

)=k (1<i<n).
For each 1 gli < n, define §; : {1, -1} — {1, ~1} by

(e if T(p;) = Px
di(e) = { —e if T'(p;) = —py

The correspondence
0'(—)((51,' (5.,1,7')602X szxS

is isomorphic. (Q.E.D.)



7 Appendix 2: 8 CNN with three orthogonal
patterns

Let three patterns
' = (1,1,1,1,0,0,0,0)7,

» = (1,1,0,0,1,1,0,0)7,
»® = (1,0,1,0,1,0,1,0)"

be given. The connection matrix W is defined by |

1

W = g(W1+W2+W3)
wm o= (W), |

We calculate conjugate class of the isotropy group C(W) and invariant
subspaces.

1. 16-dimension (1 subspace, 1 conjugate class)
(a) i. H* = H((1)) = RS A
2. 12-dimension (6 subspaces, 1 conjugate class)
(a) i. H{? = H((14)(58))
ii. H3? = H((16)(38))
iii. H}? = H((17)(28))
iv. H}?2 = H((23)(67))
v. H}? = H((25)(47))
vi. H}? = H((35)(46))
3. 8-dimension (17 subspaces, 5 conjugate classes)
(a) i. HY = H((12)(34)(56)(78))
ii. H8 = H((13)(24)(57)(68))
iii. H§ = H((15)(26)(37)(48))
(b) i. H8 = H((14)(23)(58)(67))
ii. H® = H((16)(25)(38)(47))
iii. HS = H((17)(28)(35)(46))
(c) i. H7 = H((18)(27)(36)(45))
(d) i. Hg = H((12)(36)(45)(78))
ii. H§ = H((13)(27)(45)(68))
iii. H§) = H((15)(27)(36)(48))
iv. HY, = H((18)(24)(36)(57))
v. HY, = H((18)(26)(37) (45))
vi. HS, = H((18)(27)(34)(56))
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(e) i. HY, = H((174)(258)) = H((147)(285))

ii. HS, = H((146)(385)) = H((164)(358))

iii. H¥; = H((167)(283)) = H((176)(238))

iv. HY, = H((235)(476)) = H((253)(467))
4. 4-dimension (8 subspaces, 3 conjugate classes)
(a) i. HE = H((1342)(5786)) = H((1243)(5687))
il. Hy = H((1562)(3784)) = H((1265)(3487))

iii. Hf = H((1573)(2684)) = H((1375)(2486))

(b) i. Hf = H((1746)(2538)) = H((1647)(2835))
= H((1674)(2583)) = H((1476)(2385))
= H((1764)(2358)) = H((1467)(2853))
(c) i. HE = H((137862)(45)) = H((137862)(45))
ii. H = H((156843)(27)) = H((134865)(27))
iii. H# = H((124875)(36)) = H((157842)(36))
iv. Hf = H((265734)(18)) = H((243756)(18))
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