
 Suggested solutions for HW2

6.2 Q11

One can consider the function given in Section 6.1 010

ie.sn 1
gx2sinl

xto

0 to

Indeed g is differentiable for all x ER

For xto.sn x'sin1刘 is a productof functions which are

differentiable at X Therefore g is differentiable at XFO

For X 0 let 970 be given choose SEE 70

Than forany NEES 01U 0.8 we have
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1x sin六 l
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Therefore g is differentiable at x o with S101 0

Henie g is differentiable for all AR
In particular Sis differentiable on o 11 and continuous

on 0 1

Since 0.1 is compact it follows immediately that g is uniformly
continuous on 0，1

To show S is unbounded on 10，1 it suffices to show that

for any MN there exists xtlo.li such that IS'MIz m



Choose x nf where KEN is sufficiently large suchthat

Eli 吾
In this case we have
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cosfl.in 卡 0

Then IS⼼ 1 12xsin六 ⼀ 年 as刘
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6.2 Q13

Pick any a b E I smh that a b
Since I is an interval Iab CI

Note that f is differentiable on I in painKr f is continuous

on I a.bz and differentiable on la b I
Then by man Value Theorem there exists a point ctk.by

smh thet fi b f a f'lcllb.at
Because f is positive on I f 19770 and ka so

It follows that flbisfkl.tl a b a bE I



6.3 Q1

For ME last xtc.fm 您 SM
Since g is continuous at C Yi SHI exists
By assumption Ri Yi Six 0 笳笳 exists

Then A⼆点 fix

⼆点 筘 s n

筑器 筘 9M

0

6.3 Q2

By assumption A笳 fix and B⼆点SHI exist
ie.VE 70 ⺕8，70 s.tl ftp.AKC.asoclxeliS O
And US so 78270 s.t.IS M BIG as oclxtkf 20

1When A70 and B 0

Choose ⼆是 70 by0 haveexist S 709T

𠈔 fN1 A 全 whenever oclxCIC8

ie 是 cfcx ÌA
Now given M70 choose ocac会 ie 点了

Similarly by one can find 8270 S.t.ocgixlcszasoc.tn kf



Now let S minSf 821 if OC Itc Is

then 毙 碧 M

11me fi 筘 to

il When Aco and B 0

Choose ⼆是 70 by0 have exist S 709 T

𠈔 f M A 全 whenever oclxCIC8

ie 当 cfcx it
Now given Me choose ocac会 ie 是 LM

Similarly by20 one can find 8270 S.t.ocaxlchasoc.MG

Now let S minSf 821 if a txt Is

then 毙 碧 M

Hme.fi 筘 0

6.3 Q10d

笳 六点āxl rith I 10⼗⽇ has indeterminate form o_o

Than 多安 六点⼼ 1 笳
autcnxxjxar.tnx

By l'Hospital's Ruhl ⼆ 点年
前 1

炭taveuni



⼆ limfxixxtlitxy.ve
By L'Hospital个 Rule 1 品华

2X

H2Xanax 1 I

⼆ 点 1txerctanx
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6.3 Q13

步承 燚
has the indeterminate form E

Therefore by L'Hospital'S Rule

䉱 嵤 t.si
⼆
点是 㖚
1䉱 器 i

It follows that fn 器 1 or 1

Moreover when 加连⼈ tan Xo and seex co then 器
It follows that ⻮录 䃕 1



On the other had 褮 tanx.ci sx sinx

Then名定⼀ 器 ⼆点䈄
sinx 1


