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of functions Z ———— converges uniformly on (O, §> by the Weierstrass M-test.
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Thus the function F(x) = Z (—Fi is continuous on the interval <O, §>
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series of functions Z converges uniformly on [0, 5} by the M-test. Note
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that each f,(z) is Riemann integrable on [0, 5] We have
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3(i). Since
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converges uniformly on (—oo, +00) by the M-test.
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3 (ii). By (i), the series of functions Zak sin kx converges uniformly on [0, 27].
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functions Z converges uniformly to e on [0,1] by the M-test. Note
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Let a, = ————. Then the sequence {a,} is positive, monotone decreasing and
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lim a, = 0. By applying the alternating test estimation, from a,,; < 0.001 or
(n 4+ 1)!(3n +4) > 1000, we have n > 4 and so
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with error less tha% 0.001.

5. Let fu(x) = 0083 T Given any point zq in (—o0, +00), let @ and b be any numbers
such that a < x¢g < b. Then
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(1). Each f/(z) = s 2x81nx 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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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 5 < — and the series E —; converges by the p-series.
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Thus the function f(x) = E ;— 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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6 iii) Since a, = <5> if n is odd and <6) if n is even, v/|a,| = R if n is odd and
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