Sketch of Lecture 46 Wed, 11/11/2015
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Example 178. (yesterday) Determine convergence of Z \/_ and Z I
n=1 n=1
Solution. Both series 3 a,, diverge because lim a,, # 0.
n— oo
=1
Note. In the first case, limit comparison with Z —— works to show that the series diverges.
n= 14¢%

However, this comparison is very ‘“‘wasteful” and doesn t concentrate on the dominating terms. This is

illustrated by the fact that limit comparison with Z ! (which converges) does not yield any conclusions

n=1
for the second series.

3M(x—2)"

Example 179. Consider the power series Z -

n=1

(a) Determine the radius of convergence R.

(b) Let f(x)= Z M for x such that |z — 2| < R. Write down series for f'(x), f"(z)
n=1

and the indefinite integral [ f(x)dx

Solution.
n _ n
(a) We apply the ratio test with a,, = 3z —2)" (‘Tn 2)
An41| 3n+1(q}—2)n+1. n B o .,
an | n4+1 3n( —2)n =3z |—n+1—>3|a: | as n— oo

n _9\n
The ratio test implies that Z % converges if 3|z — 2| <1 or, equivalently, |x — 2] <% .
n=1
The radius of convergence therefore is %
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(b) f'(z) = Z %n r—2)" 1= Z 37 (g —2)n—1
f”(w)zz 3%(n—1)(z —2) Z n(p —1)(x —2)" 2
= 3" (z—2)nt!
/f(m)dx—nzjn—ﬂw

Example 180. Evaluate Z 3"(x —2)"~! (from the previous problem) if |z — 2| < %

n=1
- 1
Solution. This is a geometric series. Here are two ways to rewrite it so we can apply Z "= T
n n71: n—1 —92 n—1_ n —2\"=3. —
Z3(z 3y 3" Y z—2) 3) 3 (z—2)"=3 T o) S
n=1 n=1 n=0
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