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1. If f > 0 and [ fdp = 0, prove that f(z) = 0 almost everywhere on E.

2. Let {f,} be a sequence of measurable functions, and suppose that for every £ > 0,

o0

Z “({:E: |fn(z)] > €}) < oo

=1

show that f, — 0 almost everywhere.

- 3. Let U C R™ be an open bounded set with compact smooth boundary OU. Let v denote the
outward unit normal vector field on OU. Let f and g be smooth functions on R®. Use the Stokes
theorem to show that

4, ' |
fomdins = [ (fBg+VF-Vg)dum

oUu U

where gg = V . v is the normal derivative of g and
p:
0z;
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Ag = div(gr&d f),

4. Give an example of a smooth one form on R%\{0} which is closed but not exact.

5. Let f(x) = |sinz].

(a) Compute the Fourier series of f. |

(b) Identify the pointwise limit of the Fourier series of f at each point z € R. Where is the
convergence uniform? - -

(c) Show that, for 0 < z < 7,
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Hint: Use the Fourier series of f’.



