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Solution for question 4

{1} The system s Hamiltonian if there exists a Hamiltorian function, H(z, y),
such that
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From these two equations we can form two expressians for &5 /&edy which
must be identical. From the first equation we have

E?;E}Hy —= |"|'|: y}f':f] and from the spcnmd &~ i -~ _ﬁ[ f]fr'[y:l.

Sudz

Thus we must have
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The first ratio is a function of y only and the second ratio is a function of . so
the only way these can be equal for all = and y is if they both equal the same

constant, that is i "
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These relations show that the functions f, o and 3 need to be related for the
system io be Hamiltonian; for arbitrary functions equation %] will not |:|Dld
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(i) With the change of variables given the squations of motion become 1 Eg
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}}iﬂ trick now Is to nate that if q is independent of ¢ and p is independent of 'F_ 1+ L‘ﬁv

hen there exisis a Hamiltanian of the form Hig, p) = Balg) + kalph. So we \ = ']GL{
define: Figq) and Gip) by the relations,
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