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Dynamical Systems ||

Coursework 2

Hand in the complete solutions to all two questions in the SEMS general office (C109).

DEADLINE: Thursday 13/12/2012 at 16:00

1) [20 marks]

(7) Provide a criterium that can be used to decide whether a system is Hamiltonian
or not. Employ the criterium to determine the value of o, 8 and 7 such that
the system

i1 = afr?xsexp[(a+ v)rd] + 4z + 29
i = a’ziag expl(a +)af] + (a + f)ziag expl(a +7)2y] + 2yws
becomes a Hamiltonian system.
(7) Construct the Hamiltonian for all your solutions in (7).
(737) Derive the Hamiltonian function for the dynamical system
T1 = To
To = 430? — 2 cosh z1 sinh 1
and confirm that it is a potential system. Fix the potential in such way that its
value at zero is zero.

(iv) Use the fact that the system in (i77) is a potential system to sketch the corre-
sponding phase portrait.

2) [20 marks| Consider the following difference equation
Tnt1 = F(xy) = 3zy — 3z, + )\xi for A € RT.

A is taken to be the bifurcation parameter.

(i) Depending on the values of A, determine the nature of the fixed points and their
stability.

(i4) Determine the equation that governs the existence of 2-cycles. Compute the
solution of that equation and use it to argue for which values of A the 2-cycles

exist.

(737) Determine the domain of stability for the 2-cycle.



