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(1) Verify that f(x) = €™ (n € Z) is periodic with period 27 and that

o )¢ T 0 itn#o.

Using this fact to show that if n,m > 1 (n,m € Z) we have

1 /7 i
—/ CcOS N cosmxd:z::{o if n # m,

T 1 ifn=m,

and similarly
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—/ sin nx sinmxdx—{ 0 ifnzm,

T 1 ifn=m.
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Finally, show that
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—/ sinnx cosmx de =0 for all n,m € Z.
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(a) Show that in polar coordinates U(r,0) = u(x,y) satisfies
0*’U 10U  10*U

a2 trar e T
in{(r,0): 0<r<1, §ecR}
(b) Show that all solutions of the form F'(r)G(#) to (0.1) are one of the forms

r"(Ay, cosnf + B,sinnf), n=0,1,2,....

(2) Consider the Laplacian Au = 2% + ‘3271; = 0 on the disc {(z,y) : 2*+y? < 1}.
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