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+ 2 free conctants : K, 6
K - r-'r‘l'f"e..rvg_‘tl-;” of s0//ton

© - phave constant

* orbital :fab':li‘!'j__

perturbation = Ktsk, SKILK
= & wavey diVQrge tlowlv

2 || Grg-a*m - (e, H> 2l 6l

s T=> oo

N?

-orbital :tabilit«a" meone?

) n fimum Il G'(ﬁ“‘ik"r) - “(q *aJT)"
1
LVG'U\L judgement)

J

(cauves probleme |ater)



* consTante of motion
I, = J[d) d§ Casimir
I, = Jtu*] dg Lz porm
Iy:-H: JT[u- ‘z‘(ae u)“] Hamiltop ;e
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* A poprlinear consctraint (Acnja.min)
Let G represent $olitary wave

T G+ §u = perfurbed co/ution

JGtsu)*dg = [ 6*deE

= | 2 J[e-su)dg = -Tu)de

— For linear theor-g
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-last corsideratiop -
revise KdV equation (optiona))
De fine X=§-9K*T, t=7T
P =8y, 0p=3-4K 0
u(g,m =v(x,t)
Then
KdV: 9,v +6Vdy -4K' v +3 V=90

Solitar a
wave: GIlx)=2K* sech (kx+6)

G(x) rativ Fiee:

ox[ 0, G +36%-4k*ec] =0

Hamiltonian:

A=J140,V)*-v?42k*v?]dx
J = 0x
I, =Jvdx, J.zJv2dx

Reod1!



3. The Brnold machine, modified

Stepl: Hamiltonian eqn?
A

sH
Y e hv=T Tv < kdV

Step2. Constants of motion

K('V) = F""c' I! ‘rc;Il

— .juat'&(axvr -Vz"' 2 Kava +tC Vv +C3vzld’

Step 3: |t wvariation
Require 81<[v=‘6=0 tif'po:.rib)e.)
K(e+sv) =K(6) + §k +0(sv?)
§ K =f[8v'][-3x20_3 C1+4 K G +¢, +2c3(';]dx
> c,z0, ¢,3 0,
-32G6-3G+4K’G= 0

o K (v) =-]'[:{' ﬂa,‘v)a* Va?«is’&a v*) dx

No free parometers inKiv)



.S'tc.P4: Zhd variation

K(e+sSv) = K(6) + 0+8K
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Respopve: Control J(Sv)gdx by

ch 00sing e

Define 1'E Sobolev norm for vix,) en R

hvl, = ( _[: Cv®s @) Tdx}®
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Consider v(N, cont.diff, on IR,
with V()= 0 @& X= ~0
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Whet aboutr 8S*K 7 ‘

$*k =4/ [ +lak® 66)(sv)]dx

S K e a 7uadratic form on (v

Define L so §*K=£Lsv, Lsv>

L =-2321%4Kk-/2Kk sech*(Kx t0)

L iz velf-ddjoint . Find itc .¢t¢.fr-um

Lf =Nf
)\','5 -§sK* f,(X) = sech (kx+e)
Ayz O o (%) = sceh'(kx+8): tanh (e
Ayz3k° fa () = 4 ¢ech (Kx+0)
-8 .ru.hg (kx+p)
)\41’4}("’ F" (x) =atanh (kKx+6)

-Ssech®rxs8)ton) [k

Ay begins contipuong dpectrup

_ 2 4 = 3 |
sk I LS




2 Pr-oblcm.r P .rpcc.frum
A =-§K* <o fi = gech (kx4 0)

Ay =0 f, €¢ ¥y G (x)

Resulg: Let IV (x) G.H'J b 94 eRr

I+ [ o 60 Svixy*= o
> f@lﬂ'ale)dx =-z".'f(SV)gdx

Ther there exi«l conetanty “.) C, )

dcpe.ndinJ onhj on G <¢0 That

. 7 2 3 4

KJeq. [A%]) p295 for calcu lad"'an)
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Geod news:

Bg m»:.king Iy <€mall eneugl-. ' M ”'”U);
we can make $*K 2 ¢4 ”Sv'w ,' C3> 0
Thies coentrole the cubic term in

k( 6+ 8v) ~- K(6)

be

14 po?t

Bad pews The '-;'Iiding P orm
th.‘f e porm., More work ip requi red

(See Appendix of [A3))

Meorec gcneral picture (LCSJ, [c G]J,AJ.J)
Several problems of stability of
€0 litory wave G ,with speed ¢, can

be $Tated ol
H(w) = Hemiltonian of flew

To(wye £ Jutdx
sef d () = H’C,*‘I'-’ﬁ

d'tey> 0 & nop linear J‘P._ab}h‘t;i



