Lovien oo tidierm exom  Tam i class Wed , Mareh 5

gven ooM
1. Explain why J \[/
éYWImc"’r?c, ;V'}'-’V”{ —7 e_IQ sin3x de =0 ‘/
avout 0 -

without trying to find an antiderivative (which is impossible).

£x) 7o odd Feu: No cosines 4erms or covstant derm 74 F<.

even : /\/0 Sine hrwzs‘

(aakhy MF Pourier Sine <eries =

)

1;/« ay(/{ extension
Full Furier series of

exdension  restriched

\/ \ 10 [0) Y] 7c F sme series

21- qaaviorfrc exttension € Full Pouries serics Convelpes
to this



1. Suppose that f(z) is a C'-smooth function on [a,b]. Use integration by
parts to show that
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2. Estimate the integral in problem one in terms of the maximum value M of

|f ()] on [a,b].
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3. Show that the integral in problem one goes to zero as N — oo when f is
merely assumed to be continuous by approximating f by a polynomial and
then using your results from problem one and two.
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5. Prove that harmonic functions cannot have isolated zeroes.
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4. Suppose P(z) is a positive continuous function on [0, 1] such that P(1/2) =

10*, and P(z) < 1/100 when z is in [0,1/4] U [3/4, 1], and
1
/ Plz) dz = 1.
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If f is a continuous function such that |f(x)| < 17on [0, 1], but | f(x)| < 1/3
on [1/4,3/4], estimate how large
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could be. What is your best estimate for the bound if the assumption that
P is positive is dropped?
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2. Given a piecewise C'l-smooth real valued function g(z) on [—, 7], what real
value of the constant A makes

as small as possible. Explain.
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4. Find a closed expression for the sum
1 —cosf + cos20 —cos30 + - - + (—1)N cos N6

that does not have lengthy sums and contains real functions and numbers
only. Hint: Replace z by —z in the famous identity
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and use Euler’s and DeMoivre’s formulas. (No need to use trig identities to
try to simplify answer.)
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