21 = o121 + 012223 + P1Z124 + [H11|Z1|2 + K12(|22|2 + ‘23‘2)]21

Hlpan|zal® + paa(|zs)? + |26]3)) 21 + 1212526 + E1202324 + M1 (Z223%6 + 2273%5),

2y = 0924 + 02526 + Pozi + [Kat|z1|* + Koa(|za|® + |23)%)) 24

+uor|zal® + poa(|zs|® + |26]%)]2a + V2212223 + £2(2525 + 25 %6).
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ENAREFLETDINY =K
I = €{(0,0,0,1,0,0), 0,0,0,0,1,0), (0,0,0,0,0,1)}
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I, = C(0,0,0,1,0,0)
IQ :(C{(].,0,0,0,0,0),(0,0,0,1,0,0)}
I3 = C{(0,0,0,1,0,0),(0,0,0,0,1,0),(0,0,0,0,0,1)}

I, =C{(1,0,0,0,0,0),(0,0,0,1,0,0),(0,0,0,0,1,0),(0,0,0,0,0,1) }
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I; = C{(0,0,0,1,0,0),(0,0,0,0,1,0),(0,0,0,0,0,1) }
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ZofbH ELT,
52%_1 « te[0,T) and €€[-1,1].

EBL, T5EREHS

rz—w:f(m,u) where T:%
e

(65)2 = (62)2 + (6p)? + (67)2
r=%+2, p=p4+p, and 1=74+7
=
d(z + &)
dg

(sn—sn-1)°=GF+Z -2, 1)°+@E+E—pn-1)°+GF+7—711-1)°

(7+7)

60

= f(@+2,n+p) and z(-1)+2(-1) = z(1)+2z(1).

JAMILE I T 5 = 2 — b Y KIEE

ROMEEZZEZ 5 -
= f(z,pn), ze€R", peR, f:R"XR—-R"
x(t) =ax(t+T) for T>>1 THBEREL, 2FD LI IcHBL :
52% —~ te[0,T] and £ € [0,1]

d 1
72— f(x,u) where 7= T

dg
z(§) = ¢e(x(0),0; 7, 1)
BZoNTRI AT — p ITRLREMRL -
x(0) = ¢1(x(0),0;7,n) for x(0) and 7
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ML T 5 &,
P22 W e - 2L e = R 4 £E )+ 0(2)
T o d¢
2(Z —xp_1)T+2( — pp—1)pp +2(7 — 7_mfl),j:'
=065 — (F—2p-1)? — (- p-1)>— (F—7-1)?
and #(—1) —2(1) = —&(—-1) + z(1).
T(€) & 2(&) ZRDEIICF 2y = 7 HHEACEHT 3 ¢
(9 = S APT(©) and 24(9) = Y iV T5(8)
J

J
510, EEOMMS 7 FAEC BV X YIS, Nk L ITRLT

(-1) =z(1)=0
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Toj_1(8) = Toj41(&) — T1(§)

0) (1) )To(8)

T5(&) = Toj42(8) — —(Toj42(1)—
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Traveling Waves TW,

zi(t) =)D, =1, 6, D =0+ 0y + 03, Py= 04+ 05+ 0,

61 =04 — 201, Oy =05 — 205, O3 =05 — 205

We require 9 = 13, 15 = 14, D1, Do, O1, O2,O3: const.
0; = const. = 0,(t) =0;t +3;, (j =1, ,6) for const. 6;, ¥;.
Setting 9~1/k =cand £ = x — ct, we have
12) = ey LS AN, b, otk (—€/2+V/3y/2)+ivs T 1oy oik(=€/2—/3y/2)+i9s
_'_T,4¢462ik§+i(191+@1) + T5¢4eik(—§+\/§y)+i(202+@2) + T5¢4eik(—§—\/§y)+i(2193+@2)

+c.c. + higher order terms.
TW, lie on the group orbit vz for v = (A;t, —6,t/2) € T2.
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Oscillatory Solution in C°

We require TN =79 =173, T4 =75 =T¢, @1 262 :@3 :0, and @1 =0
= éj =0
The equations governing the oscillatory solution OS: two-dimensional for 7,74

71 = o1+ Bira+ 011+ (ki +2/€12)7'% + (11 + 2012+ 1/1)7“2 +(2m +&)rirar,

7.'4 = 09Ty -+ ﬂg'f'% -+ (527‘Z =+ (Iigl + 2/{22 -+ 252)7’%7’4 + (‘LL21 -+ 2/1422)7"2 -+ 1/27’:1J’.
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O@Q) D FTOENTHT ) = 7HEDER (21, 22, 78, 21 75, %) = (1074,0,0,107%,0,0)

Higher harmonic resonances in vertical slot I"N.]'I.I)IIII'II Phil.Trans.R.Soc. 340 (1992) pp.95 — 130
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S s L Figure 5 | 23] |23
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S . = QNI e T T T
C quadruple precision | ) )

Re A,

Re A,

A
double precision |Z5| | 5|

2 () WWF[ O-——g =) SN PRV (RPO3SY LA | 360 ‘26‘ |26|

!
0 ; 5x10° h 0 t (X1075) 1 9 t (X10_5) 10
I"i;_'ur/v"\{ Time interval of the spikes in figure 3« and e. the thin straight line denotes (5.7) derived
by Proctor & Jones: T),_, /T, = 1.1548. The dashed line denotes 7, /7, = 1. The plotted points for
T >0 are attracted in a heart-shaped area which is almost symmetric about the dashed line.
Figure 5. Evolition of the time interval of the spikes for figure 3a and e. To obtain this figure, IQ = C{(l, 0, 0, O, O, O), (0, 0, 0, 1, 0, 0)}
numerical integration of (5.1) is carried out over te[0.5 x 10°] with 4 x 10° time steps.
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Py =150.76, Py =7, €, =0, 5 = 0.1

|21 A MA A ﬂ ﬂ h 70000 Quadruple

50000 ’Zg’ ‘2’2‘

I, = C{(1,0,0,0,0,0), (0,0,0,1,0,0)} (1()47 82, 03, 10—32'7 85, 06)
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