
 MATH2060 TUTO I
Def Let I EIR be an interval f I R be a fan CEI

Wesay that f is differentiable at c e I if
f la him If exists

We call fie the derivative of f at c
Wesaythat f is diff on I if f txt exists xeI

Thm6.2.4 Mean ValueThm

Suppose f a b IR is cts acb
f lx exists xe.lab

Then C E a b s t



Example 56.1 Ex 7
Suppose that f is diff at c andthat flel 0
Show that glx flat is diff ate iff flies 0

Ans c

81 I If I sgnlx.cl fl ff
since f c 0

Here sgnix 1 if so

1 if x c o
Then
fine81 figesgnlx.cl flEff If'at

time81 live.sgnlx.cl flEff lf'at
Simefine81 exists iff time81 fine81

so g'd exists iff If c I If'm
iff f'm 0



Example 186.1 Ex13
If f R R is diff at CER show that

fig him n Ifletyn flail
However show by example that the existence ofthe
limit of this seq does not imply the existenceof fia

Ans Since f is diff at c
him fleth for fie

Consider the seq that ha t
we have ha to and limtha 0

By Sequential Criterion for limitsoffans
Limo flethal flat flahn

i e f c him n flett fu

For the counterexample one may consider
the Dirichlet fan

f11 1 if e Ch
o if

Then n fleth f l l if ced
n 10 o if ceth
0 NEIN

However f le DNE for any CER
since f is discts everywhere



Example 6.2 Ex8
Let f Ta b IR be cts on ab and diff on labl
Show that if Limatix A
then flat exists and equal A

Ans Idea ByMVT flxlj.tk flex A

as at

let so

Since timaf'lxl A 7 870 sit
if c lab and octx ales
we have If'cx Al e

Fix xela.tl sit or x ales
Apply Mean Value Than to the interval a x
Then Cx E a x

s.t.tlfaal
f'lexlNoteoccx

acx acf
Heme fly A filed Alec
Therefe fatal A

Since a is the left endpt of ab it means
f a A



Example 6.2 Ex 5
Let a boo and let new satisfy n 2
Prove that a b a b

Ans Divide b on both sides we have

191 I 11

151 19 1 c 1
This leads us to considerthe fan fix Xt 1 1 for

let flx Xt x 11ᵗʰ for 1
Then fly txt 41 11 1 for 1 If'll DNE
Moreover for 71

or It since I 1 0

fix 0
As f is cts on 1 x and diff on

wishtoapplyMVT implies that Cx e 1 x Sit

fly flex co
them6.1.7 but

it requires diff
f x f i on whole interval

Hence f x I x 1 so provedirectly

byMVI instead

Finally asbso 1
and so 714 1
ie 1974 11 11 I

at b cla b I



Example 56.2 Ex 10
let g IR IR be defined by

gIx
X'sin for to
0 for 0

Showthat g107 1 but inevery neigbourhoodof 0 g x
takes on both tue and ve values

Thus
g is NOT

monotonic in any neighourhood of 0

Ans to By chainrule and productrule

glx I 4 sin 2xcos 4 1
I 4x sin 2cos114

0 fig 814 8101 fi tzxs.nlx1 1bySqueezeThm

So g x exists xc.IR i e g is diff xe.IR

Now g lo 1

Want Xn Yn o s t cos cos 4 1

Let n 2 ya EAT
Then glial I 0 2 1

g lyn 1 to 2

Sime Xu ya 0 so g x
takes on both tve and ve

values in every ubhd of 0

The last assertion follows immediately from Thin 6.2.7


