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Applied Mathematics

Let
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where r is a real parameter with 0 £ r < 1. The convolution of continuous periodic

functions u(@) and K, (8) of period 27 is defined to be

(ux K,)(0) = f " u(@) K (8~ ¢)do.

Answer the following questions.
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(i) Show that | K.(#)dp=1and | K,(6— ¢)dp=1.
0 0

(if) Show that K,(f) will not be continuous in § as r — 1.

(ili) Show that (u* K.)(f) — u(f) as r — 1. Hint: Take a positive constant § > 0,
and divide the unit circle into the union of the arc determined by i — ¢| £ ¢ and
the complement to the arc. Then, evaluate an appropriate integral according to the

division of the unit circle.



