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for x € (—o0,+00) and Z lag| is convergent, the series of functions Zak sin kz
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converges uniformly on (—o0, 4+00) by the M-test.

2 (ii). By (i), the series of functions Zak sin kz converges uniformly on [0, 27].
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for 0 < x < 1 and the series Z o is convergent by the ratio test, the series of
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functions Z 5 converges uniformly to e™* on [0,1] by the M-test. Note
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with error less than 0.001.
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such that a < x¢g < b. Then
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Given any point z( in (—00, 400), let @ and b be any numbers
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5 is continuous on [a, b].
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(2). The series of functions Z fn(x) absolutely converges on [a, b] by the comparison
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test because < — and the series Z — s convergent by the p-series. So it
n n

n3
n=1

converges pointwise on [a, b].

(3). The series of functions Z f1(x) converges uniformly on [a,b] by the M-test
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because 3 < 3 and the series Z 3 converges by the p-series.
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Thus the function f(z) = Z ;— is differentiable on [a,b] and so at . Since
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xo is any given point in (—oo, +00), the function f(z) is differentiable on (—oo, +00).
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5. Let f(x) = )i Given any point xy € (—00, 4+00), let @ and b be numbers such
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that a < xg < b. Note that
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(1). fo(x) =0 and f,(x) =

for n > 1 are continuous on [a, b].
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(2). The series of functions Z fn(z) absolutely converges on [a, b] by the ratio test.

So it converges pointwise onn[:c?, b].
(3). The series of functions f: fr(x f: 237; n_— j converges uniformly on [a, b]
by the M-test because " i
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and the series i (max({2|z|,_|b1|>} ')2”1 converges by the ratio test.
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Thus the function f(x) = i (217—:;' is differentiable on [a,b] and so at xy. Thus
f(z) is differentiable on (—oo,niooo) with
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for x € (—o0, +00).
Similarly, the function f’(z) is differentiable with

03 () X

and so y = f(z) is a solution to y" = =y
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6. Let S(z) = Z ol and S, ( Z F Then, for x > 0, we have
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because 2" — 400 as  — o00. Since T, does not tend to 0, the sequence of the

functions S, (x ) does not converge uniformly to S(z) on (—oo, +00) and so the series

of functions Z — does not converge uniformly on (—oo, +00).
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