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lffkkoie.ly fif 0

Then for any s so there exists Sso smh that for any Xt if it

IS呗 1 1 14呗 f 1 1 炎出 ⼩炎 Kc
On the other hand if f 1 L to it Ya f架 L

Since 11器1 14 1 4签 L1 笳 1器 1 14
We wish to apply Sequential Criterion to show

笳㗎然 ⼆ 点灾 答 does not exist

Take 不⼀ ⼗六 since xn candxr.sc then

I华烈 H器 1 11 1 as n_n

Take ⽕ C 卡 since 么 C and You then

发型1 1个炎 l ⼭

If M ⼆ 怂 华型 exists then ⼉1 M 1L1

But Lt0 implies Ill t.lt1 we arrived at a contradiction
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2RmkiSineX

is undefined for no we consider the domain off tobe
0 ty

The difference quotient at 0 is given by
f炎 xrsinh

x x sin⽂

Hence _x Elf呗 1 Ex for xto

If v71 we can apply squeeze theorem to show that

fi ⼆

千元多型 0

If 044 consider two sequences 9从1 and 9么了 definedby
Nnzīh㐏 么 In

When r 1 f1烮 1 fly.fi
h o

0

So the limit does not exist

When 044 f
筴 Y 2万nt E is unbounded

The limit does not exist

In conclusion we show that f 10 exists if andonly if r 1



6.1 QB

Note that if fh Isi
f exists

h

As Iii ⼆0 and by Sequential Criterion we have

f'k yyf
⼗六 f K
六

⼆ 出品In If ⼗六 fk

Here are two examples showing the existence of sequential limit
does not imply the existence of f'II

Example1 i Take fNi Nl on R and C 0

It is clear that f is not differentiable at c

However we still here ygbnlfkthj.tk Yon 1 H 01 1

Example 2 Let A ⼆9去 In EM I v10I
Take f to be the characteristic function of A XA
ie XA E f l if XEA

o if xcfA

Take 仁0 and its dear thet f is not differentiable at C
However we still have 1点 n f ⼗六 fic 1品 n 1 1 0
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let fitl.co 中 be definedby fix f 1X 1⽚

We proceed to show that f'M co for all X Ell to

Note that fix ⽅ x县⼀⽅ 从1 县

Since nz2 兴 0

For all ME 11 o x x 1 2 0

Hence f 1ㄨ x县 41 县 o

Finally we need to check f信 f11
Since f is continuous on to 合 and differentiable on 10到
By MVT then exists YE 10台 such that

f 台 f 1 f 5 市 1

Since f 了 o and 台 1 70 we have f 台 f 1 0

Now the result follows by noting f信 fㄍ in hi⼮州

6.2 Q14
Suppose not then there exists my such that f'M co fly so

Without loss of generality suppose NCY
Since f is continuous on Ex YI which is a compact set

By Extreme Value Theorem f attains minimum at ME IN YI
We proceed to show that Xo in fact lies in X y and
hence in the interior of I



Suppose it were true that x_x
since f'IN fifth f co thenthere exists no

Suh that fltl.fm
tx Co for all it In cnxtr Yy

In particular when tsx and Itt l Cr we havefH KHAN
Contradict to the fact that x_x is the minimality
Similarly f is locally strictly increasing at Y
So it is impossible thet X Y
we must have No EH y so it lies in an open interval

on which f is differentiable

By the Interior Extremism Theorem an interior local extreme

point has vanishing derivative so fix 0 which is a

contradiction to the assumption

The case my could be done similarly by considering
a local maximum



6.2 Q17

Define hlxifcxl.SI X then h is also differentiable on R
fine flo 9101 and f'M ES'M for all 加 0

Then h10 f io S⼼ 0 and h'N f'M s'MEo for
all x20

It follows that h ME0 for all 加 0 which is equivalent

to fix E SIX for all X 0


