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Define
w(vy,vg) = —QS/vlﬁdx.

The Hamiltonian vector field Xy of H is defined, for v € T}, by
w(Xg(u),v) =dH (u)v.

Therefore we have for v € T, that

72%/XH(U)@dI = %/(fAquQuMp*lu) vdx

%/ (—iAu + 2ipluP~ ) vda.



It follows that
—2X g (u) = —iAu + 2ip|uP " u,

ie.,

Xpg(u) = %Au —ip|ulP .

The flow S(¢) of the Hamiltonian vector field Xy satisfies, for any wo and
for u(t) = S(t)uog,

i . -
ui(t) = X (u(t)) = 5 Au(t) — iplu®)P~ u(t).
This equation can be written as

fua(t) + %Au(t) — plu(®)P (),



