
 Suggested Solutions for HW9

8.3 Q5

Soli Note that 1噐 1 xtx2 x4 it 1 x in

which implies 㐫 txtixl n.tt xit 姕
Also by the observation I 在 dt.hu txt
Then lnlHXFPI t.tt2 t't t t t t 筘 d t

x 芒塔 ⼗ HM共⼗ I 甇 dt

And lhlHN lx i i.tn ik II 砦 dtl
But I 甇 dt.IE lil dt
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8.4 0.7

SoI i Recall the functions c 9 defined in Q6 satisfy

clo 1 c 101 0 Slol 0 S 10 1
C S1711 six 1 for all x ER
C M l M S MIS IN for all XER

By20 it's clearthat c s have derivatives of all orders

Let fix 1 灬 2 1sixty2

Then fix 2 Cixi cixy z.SN S'N

zllxisix zSMclx1

o for all X ER
Therefore f M E fol El

Fu the uniqueness part let C 12be two funtime

satisfy 10.30 and let 4 C 12

Then fix 41x Vx ER and 410 y ⼼ 0 Uk EM

Now pick any XE RHol let Ii 0ㄨ or Ex 0 if x co

By Taylor's Thin for each n EM thereexists

xnEIxst.amĚ 4岳 it 4等 xn

4梁 xn

Since 4and Q are continuous on Ix then there

uxistskos.t.IQHi Kk and I4H Kk for all tf Ix



It follows that IY ti K K for all ntlN.tt Ix
Moreover 点㕣第1 0

which implies 4 X 0 for all x to

Together with the fact 4 01 0 we have 4 X 三0 Vx ER
We infer that C C Ux ER

The same argument also applies to the uniqueness of six

9 IQ1

S.li Suppose the convergent series Ian contains only a finite
number of negative terms

write A an end B denote the sum of the negative turn

where A and B are both real numbers

Then Ela l ⼆ A 213 t.co



G.IQ6

5 li Note that In11 卡 三hhi华出品 2t.nu n 2

Now pick any integer 1422

Èln 1 卡 贰 lnlntlltlnin 11 z.hn I

⼆ 点 h n t h n 2点 m n

h2 t h N1 h N

In2 t h 1⼗六

Hence Ěh 1六 ⼆ i In 1 六

h2⼗点 In ⼗六

In2

Since all the terms In 11 刘 are negative the series

is also absolutely convergent and El In It ill In2



9 IQ8

S.li Let an 等 then Eai 三六 is divergent

inthe following we wish to show Ian is convenient by
the Comparison test

Note that 会⼀点⼆ ⼤
器

⼆

ennrlntisfp.in

主 ri
Let bn⼆

fat
anti if n is odd

0 if n is even

in gin if n is odd
0 is n is even

Then bnscnfini.vn 2 1 and Ea bn

Sine Ě Ìn is convenient and by the comparison test

Ebn and Ecn are convergent whichalso implies the

towersace of Eh



G.IQ12

81 0 If 0Can then 0 an Il for all

nzltl.netHail Un 2

And 三 Hani ZEE P is divergent

f a 1 then04Half can U

nzlsi.ee三⼼ Èī is convergent if a 1 and by
the comparison Test El Hani is conveyed


