REVISION LECTURE 1 - 25/4[/2022

Ex 44 The complex field u(z,t) obeys the equation
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1. Show that the quantities

455
Q= [ dw P
Q= /Jrood:r Im (uu,) (7.3)

+:>o
as=[a ( 0 +C|u|4)

are conserved provided that the constant C' takes a value that you should find.
(Here Im denotes the imaginary part and a bar denotes complex conjugation.)
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2. Show that given a ‘seed’ solution u(x,t) of equation (7.1),
ul”(z,t) = u(z — vt, t)e A= +BY (7.4)

is also a solution for all v € R, provided that the real constants A and B depend on
v in a way that you should find.
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3. Determine the functional dependence of the conserved charges @1, @2, @3 in (7.3)
on the parameter v that labels the one-parameter family of solution (7.4).
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4. Find all solutions of the form

ul(z; t) :_&(f)eip(t) (7.5)

of equation (7.1) with boundary conditions (7.2), where p are ¢ are real and u(x,0)
is a real even function of z. [You can use the integrals at the end of the problem
sheet.| Apply the method of part 2 to this seed solution to find the associated
one-parameter family of solutions u(*)(x,t).
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