Consider the periodically forced system with Hamiltonkan
Hig.pt) = Halg, p) + £q sin 4,
(i} Use part (i) and a result proved in Unet 19 to deduce that, for this system,

moticn near the unpertorbed separtcix is necessarily chaotic, provided that
|£] 8 sufficiently small.

Cluestion 4

Comsider the motion of a particle of mass me moving o the potential
. X Ly
v =4 w2l
20, i > L.
where L 5 o positive constak.
(1] Show that all motion iz bound and pegiodie, amd that the action, T, the EIATIY,
E, and the equency, w, are connected by che relations
E(l| = LA, wlhy = Al

here 4 = L.
L dmkL?
Shww, further, that the angle varalde, ¥, may be chosen so that for
—if 2L <SR
n= 2L/ ancl qlf) = ijlm — 8.

(i} Show that the Founer seres for g8, 1) s

aqld, ) = Z Gt ) i 3n 114,

n=]

BL |=13"

where (), = — ——.
W= TF Bl

[Hint: You may find the following mtegrad useful-
wia ,
dddzin(dn + 1) = ————= cosnz,
L : ) 12n 4 1)° |

(iit] The system s perturbed by a penodic force, o0 that the Hamiltomian becomes

1 =i - -
Hig g 1) i + Vgl + Fiyzsin ¥,

Show that the nth resonance is at the action
AmirL?
min+ 1)’
and that near bere the Hamiltonian can be cast into the form
4LF

lru =

Kia, JJy= A7 + sin(2n + 1}
Hence, or otherwise. deduee that the separatrixz width 51" of the nth resonance
esland 15 given by

gtnd o 16vmEL?
C (En1)E?
(iv) Using the result of Dned 1 Section 11.5, that for mesonaoce idands ool Eo
intersect we mnst ave AT, = %{S':":' +.5r”"|'::':lI dediee that for large n the
respnant approximation 5 vabid near the wth resonance only i

m i

F= :
1in?
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