





































































MATH2060 TUTON
8.4

C hyperbolic cosine s hyperbolic sine

Ans By induction each cn.sn are cts on1h andheme
integrable on any

bounded intervals

So they are all welldefined by
By FTC Sn Cat are diff at everypt and that

Sa x Calx Cattxt Snixt nflN xeR
Induction also shows that
Cati lx It 1 4
Snt YI

Let Aso Take man 2A

If 11 A then
team calm I i I

iiiii
C























































































Sime time 0 it follows from Cauchy Criterionthat
Ca converges uniformly on E A A where A 0 is arbitrary

In particular ca11 converges xc.IR
Define C IR IR by Ix liminal
Simecacts andCa I C onCAA VA 70

so C is cts on FAA A 0

C is its on R
Also Calo Knew 101 1

OTOH if 11 4 and men 2A then
Sulk Suki foxlcnltl.cmtildt

A III
and so Sa converges uniformly on E A A
Define S IR IR by 51 1 LikeSalx
It follows that s is its on R and S 01 0

Sime A7O 1 Cn C
on C A A

2 Cn Sn I 5
Than 8.2.3 implies that e is diff on EAA Aso with

C x1 511 Xf EAA
So C is diff on IR with C 1 1 517 xeR
Similarly s is diff on IR with 517 Clx xcR

Now i C 511 x1 s x C 11 511 XGR
151 C o 5101 0 5 07 2107 1

















































































Ans Since C S and s L

it follows from industion that c s have derivativesofallorders

Observe that

1471 5111 221151 1 251 14 1 0

Thus exit 6117 is a constant for whose value
is 121017 151015 1 0 1

Let i c be 2 fans sit j C Ci
jj Cito 1 Cito 0

Let 4 C Cc
Then q x 411 VXC.IR and 407 4 01 0 kc.IN

Fix xe.IR lol.LetIx To.xIifxso Ex.oJifxco

4 14 4 a

Since 4 y am cts on Ix 7k 70 5 t

19H11 19 ltll K e Ix
14 t K

newThus 19111 K
Since his 0 we concludethat 411 0
Therefore 4 0

i e C x cell e IR























































































59.1

Ans Let Ian be a series that is conditionally convergent
i e Ian is convergent but not absolutely convergent

Set pn antlant an if an so
0 otherwise

q n Elan land an if an o

0 otherwise

Then an putqn and
haul Pa qn 2pm an

Since an is convergent but land is divergent
we must have pn divergent also
otherwise land 2 pn I an is convergent

Note ant an 2qn
So I qu is divergent similarly























































































Ans The n th partial sum is

Sn E dull

it.IEEavn E.an
Ei1nlH Ej1n1m 2

14 11am
in

Now limsa 1in h 4 12
In 11 1h2
In 2

So the series converges to In 2

It is also absolutely convergent since
tall co n 2























































































So limlnan 0 is only a necessary condition not a sufficientone

Ans Let an mini new
Then an 30 and Ian is decreasing
with Iim Inant 0

To see that an is divergent we may applytheIntegraltest
Let f x ix Ñ for 71
Then

fiflxdx fixtildalx.nl
ditality
In 1 1

In In till
In lantil In ln2

α as n o

By Integral test Ian flu is divergent























































































Ans c nth term test an 0 no conclusion

Root test i ant that 1 no conclusion

Isla taxi It 0

Integraltest Sikx dx

Comparison test
e let

Kuzed but it
So 432000 ee an Hunt
Sime It is convergent Ian is also convergent
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