Advanced Calculus 11

2002/2003 Semester I MA2108
Solutions to Tutorial 10
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Consider the ending points © = xy = R = £—. The series Z — = Z —
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is convergent by the p-series and the series Z —_— Z -— is convergent
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by the alternating series test. Thus the interval of convergence is |

Question 1 (ii).
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Consider the ending points x = xg+ R =2+ § When z =2 —
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is convergent by the alternating series test. When x =2 + —
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is divergent by the p-series. Thus the interval of convergence is {2 3 2+ §> 0
Question 1 (iii). Observe that
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Consider the ending points © =z + R = 3 § When x =0
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is divergent by the p-series. When x = %
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is convergent by the alternating series test. Thus the interval of convergence is
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Question 2. Given any x € (—1,1). If z = 0, clearly In(1 + x) = E ()—:c For
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x # 0, we may assume that 0 < x < 1. Let f,(t) = (—1)"t". Since |f,(t)| < 2" for

0 <t<zxand Zx” is convergent by the geometric series, the series of functions
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Question 3.
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where / Z Z / because the series of functions Z( 2) converges
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uniformly on [0, 1—0} . Observe that
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The series
Z -1 1 :Z(_l)k (2k — 1!
e\ k) (dn +1) 10941~ £ 25kl (4k + 1)10%+1
2k — 1!l
is an alternating series. Let aj = o 7ol ( @k + )1)1O4k+1' Then
(1). ar > 0;
(2). {ax} monotone decreasing because
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(3). By the binomial series Z(—l)kak converges. Thus klim (—=1)*a; = 0 and so
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with error < 1078, O

Question 4. From
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we have f—(O) =15 or
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