(b] This part of the gquestion is concerned with the teration wnder the teot map,
defined in Unit 18, Sabsection 12.3.2.

(i) Show that 3 s a point of period 3 for the tent map, % is a paint of period
4, and £ iz a point of period 3.

For any integer & > 3, find a point of period & for the tent map.
(1) Consider the number £, whose binary representation is
0. 1000 1000 TOO0CH O . |

In words, the binary representation of £, is a snceession of groups of digits
comprizing a 1 followed by several Os; the nomber of seros increases by
ang with each successive proup; initially, there are two D5,

Show that no iterate of £, under the tent map can begin with either
0.011... or 0.101 ... Deduce that the orbit of £, is neither periodic nor
dense,

(el Consmder the second-order discrete system
L+l = Wi
Yrpl W =T + Pl = 1},
where ¢ i2 a parareter.
(1) Show that this map i area-preserving.

(i) Locate the fixed points, and for esch ficed point find the range of values
of  far which 1. 15 stable

Ouestion 3
Suppose that the Hamiltonian
Holg.p) = 0* + Vig)

has & hyperbobic fooed point ab g = gy, p= 0, such that one branch of the separatriz
forms a closed loop, as illustrated in DUndt 15, Figare 134, Thos any solution of the
equations of motion on the separatrix. (ge(f)., pu(t)). satisfies

z.lirinmgr‘“'] = t-EEJmP"[ﬁ =i
{a)  Show thal, by choosing a switable point as indtiad conditions for the solution of

the equations of motion on the separatrix, it may be assumed that the function
q,(t) is even and the function p,(t) is odd; that is, that

te{—1) = qult]  and  po(—t) = —p.(t).
respectively.
Consider the penodically forced system with Hamiltonian
Hig,p.t) = Hylq, p) + eqsin (1.

(b} Use part {a) and & result proved in Dnig 75 to deduce that, for thiz system,
motion near the unperturbed separatrix is necessarily chaotic, provided that
=] is sufficiently small.
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