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Final, Part 2 B Term, 2016

Show all work needed to reach your answers.

1. (20 points) The equation ug — c*Au + m*sin(u) = 0 is called the Sine-Gordon
equation. What is the energy? Is it constant (prove or disprove)?

2. (20 points) Please describe and solve the first order PDE u; + uy.= u subject to
the auxiliary condition u(z,0) = cosz. (Hint: you can get substantial credit for
describing the solution even if you can not find it in closed form. A sketch of the
x,y-plane may help.) '

8. (20 poinﬁs) Please find the harmonic function u on the disk 2 C R? with radius 7 =1
which satisfies © = 1 + cosf on 0. Is this function u unique (prove or disprove)?
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