




















































































MATH2060A TUTOR

MeanValueThm

Suppose f is cts on a b

Then a iteia.jiff.si
a b

f b fatal fist

Thm6.2.7 Let f I IR be diff on an interval I Then

a f is increasingon I f x 0 XEI

strictly É t Ix so e I

b f is decreasingon I f x o XEI

strictly b FMCO VXEL

Darboux's Thm

If f is diff on tab and if
It is a number between flat and f b

then CE a b sit f'd I























































































6.2

Ans Let Ms 0 sit If'm M XEI
Let x y e I
WLOG assume xcy
Since f is ets on ix y and diff on x y
by Mean ValueThm I ce ix y 5 t

fly f x file ly x
Hence Ifly fix If'ally x

Mly x1
Therefore f satisfies a Lipschitz condition on I y























































































Ans Note flyfly FM flat flat fly
x c le y
fm the

and so

fiy.tk f'a thief f'a ÉxlfÉ ff
Let so Since f is diff at e a Sso sit

if Ze a b and octz cks
then flz 1 fin E

Now if octx yes and a excec yes
isjust def.offlaifoneofx.y.isc

then or x clef and ocly clef and so

If flu lthy.fi flat thaty flat
e e

E
r























































































Ans a Note f is cts on oil and diff on 0,1
By MVT C E 10,1 sit

f ftp.f I

b Note f is cts on 1.2 and diff on 1,2
By MVT Cre 11121 sit

f f f 0

c Note Occ Ccr 2

and f is diff on Ci Ca
Also f't 1 o f c
By Darboux Thm Ce c ee 0,2

sit f c y























































































6.3

Ans By the same argument as in TUTO 1
it is easy to see that f is diff on 0,1
Also g is clearly diff on To 13
In partiular fig are its at 0 and here

limofly for o diggex glol o

However limoff limosink DNE
by Sequential Criterion
Consider Xn Yn matter























































































Ans 0

left s t.mil xl
Note finolh.la l o since time 1

By Squeeze Them time that 0

OTOH f x 2 512 2cos

If timeftp.t isI.FYendim.f'lx alsoexists sincetimes'm l
However xni so h and Xa 0

while f Xn 0 2cos NT 2111
whish is divergent Contradiation

Therefore time f DIVE

We cannot apply Hospital's role blindly























































































Example Prove that the egn text t.net o

has our real root if n isodd and no real root if n iseven

Ans Let g x x the

Note g is cts and diff on IR with

gin xtit.at I if
Suppose n is odd
Then g x so xe.IR x I so if xeli it so if it
So g is strictly increasing on IR and g x o has
at most 1 real root
OTOH since diag x a sinenodd andtimflx o

Intermediate Value Than implies that 811 0 has atleast I realroot
Heme gixt o has exactly one real root

Suppose n is even
Then g t 0

Moreover if c 1 then 1 0 1 0 g co

if taxco then 1 0 X 1 0 g lx so

if so then g1 131 0

So g has global min at x 1
Now xe.IR

g x gl1 I D t.net
11 1 k t t t t Inevent
th 70

Heme
g x 0 has no real root


