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Section 9.3

Ql Test the following series for convergence and for
absolutely convergence

ĚT a É city

81 4 let an⼆
⼗⼼ n
n 2

Then in an 1 and 出品 anti 1

Therefore 您an does not onverge to 0 which implies

the series Ian is divergent by n th tum test

d Let citi 兴 and 不⼆华
Write fix 华 and note that

fix 1芈 co UX 4

It follows that Zn is decreasing for nut and点哈n 0

By the Alternating Series Test Ian is convergent

However Ian1 华 六 Vnzl

Since 三六 is divergent and by the Comparison Test
Eknl is divergent

Therefore Ian is not absolutely convergent



Satin 9.4

Q5 Show that the radius of convergence R of the power

series Eat is given by 出品㴈1 whenever this limit exists

Sol Let li 出品1点1
The existence of the limit is allowed f.LEio.to

Case10 When LE lo⼗⽇1 for lxk 出品1点1 L

1anㄨ叫
xji 𠐓 L 卡 1出品

an

Similarly for M L we have 上品管器 1

By the Ratio Test Eat is convergent for MCL and

is divergent for

IXDLCau.lyHadamard Theorem implies L⼆点1点1 is the
radius of convergence

Case When LEO UM so

Then 1点带 1 1𠠬前
Since 出品啮 1 0 we can find a large number 1470
smh that 1岳1 CIXI for all n N

Therefore I譽州 1 for all n N

It implies lax 1 is increasing and㖌 ax does not

converse to 0 thus Eat is divergent forany 加 o

d



It follows that the radius of convergence 12 L 0

Case30 When L⼆⼗⽇ for any real number X s.t.MN

㗊 僽架 1 N 1品1劉 N o

By the Ratio Tt Ian is convergent

Moreover forthe case to Eat 三0 is convergent

It follows that Ian is convergent for any x ER thenthe

radius of convenience R L⼆⼗⽇
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Q6 Determine the radius of convergence of the series

三 ant where an is given by
a ie 噐

S.li a 您啠 制去 1in_去 0

Then 12 to

⼼ 品1𠠬 1品 1器器 1

品 制
e 1

It follows from Q5 that 12 e 1
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Soli By Taylor's Theorem Thm 6.4.11 UNE IN

U Nkr there exists c between o and X 1441 st

if 以 ⾔ 哭 1fix a 彘 必以13器
for some constant B

Take an三兴 0 note that

出品 然 ⼆点㕣⻮
0 rhi.hnimplies a is decreasing too

Hence 㗊 l f N 武 等 加1 o

which exactly gives the convergence of tht Tylor expansion


