Cuestion 3 - 256 marks

{i} Using Polssow’s formula for a hali-plane {Dettman, Exercise 6.3, number 2),
vonstrict the harmonic function afr, ¥} in the half-plane y > 0 that gives
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Verify directly that u{x. gy} is barmonic and satishies the boundary comditions
a8y —= 0,

iii] IExpress uixz. ) in terms of polar coordinates v, 8 where 2 = re'?, and hence
verily agmin that wir, @) is harmonic and satisfies the boundary conditions on
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[Note: Laplace's cquation in polar coordinates is 7
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(i) Lo the lght of Poisson's formula, deduce the wee of {\"'
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Question 4 25 marks ¢ .

Poisson’s integral formula for the unit circle {Dettman, p. 238) may be written in
the form
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for ulr,#) = U{8) on r = 1 ol
(i} Show that Gz ['cosd
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where'z = re'", ¢t = ™. By expanding {2 + =) /{1 - =) for |z| < |t], show that
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(i) Hence construct a function wr, #] which is harmonic in the unit circle and
takes the boundary value o = [/{#) = cos # on r = 1. Express vour answer in
terms of 2.

*Explain briefly why yvour answer can be considersd obvious,
o [Nnr.p;

2ons 3y oos 7y = cos{zy — 2y) 4+ ookl + 3,
25in 3 cos iy = siniz; - 23) + sin(z + 23] )
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