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Since lim < o lim 0 = 0, lim 7,, = 0 by the Squeeze Theorem. Thus {F,}

converges uniformly to F'(x) and so
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for 1 < 2 < 2. Since lim (é) = lim 0 = 0, the limiting function F(z) = 0 for
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Thus {F,} converges uniformly to F'(x) and so

2 /02 4 1\ " 2 2
lim <ZE ; ) sinnxdr = / lim F,(z)dx = / Odx = 0.
1 1 1

n—oo n—oo
OJ
Question 2 (i). Since
COSNT 1
n?+x?| = n?
o0
, 1. ) ) . COsS NI
and the series g — s convergent by the p-series, the series of functions E T
n n?+x
n=1 n=1

converges uniformly on (—o0o,+00) by the Weierstrass M-test. O
1



2

Question 2 (ii). Since

1 1
< < —
T 14223 T nd

1
1+ n3z?

o
1
for x > 2 and the series E — is convergent by the p-series, the series of functions
n

n=1
= 1
E 1T converges uniformly on [2,+00) by the Weierstrass M-test. 0
n3x
n=1

—x

Question 2 (iii). Let fn(x) = er for z € (0, +00). Then
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Question 3. Let F,(x) = ka(x) and let G,(z) = ng(a:) Since the series of
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functions Z gn(x) converges uniformly on I, the sequence of functions {G,(z)}
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Thus, by the Cauchy Criterion, the sequence of functions { F;,(z)} converges uniformly

and so does the series of functions Z fu(z).
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