
23/10/2020
MA 509 - REAL ANALYSIS -TUTORIALFT
① Show that convergence of {Sn }
implies that of { Isnt } . Is the converse
true 3

{Sn} converges, say , to s .

Given E> 0
,
7 NEIN 2 th 2N

,

Isn - Sl - E

By reverse - a inegi ,
I Isn t - Isil s Isn -Sls E
⇒ Isnt → 1st as n → a .

Hence { I sent } converges .

Converse is NIT true .

Take { saz -- { c- 17" }
.

Isnt = I
, so { Isnt } converges,

but fin} does not . .

② hi.gg#i-n7--hing*CnFn-n)nFnxn7
-

-

f n't n t n
=

of Henton
'

=
lien A-

-

nu -
- thin tenfrftnxn



= Iim n
n-- n¥÷+) =j÷ ,

=L .

③ {Sn} is a real valued seq .

Prove that Ling
,

Sn -- s iff

lien Sn = lien Sn =s .

nu-
n → a

11 11

Prado : → Gn} →s implies any
subsequence of { Sen} also converges to 5 .
⇒ the set of subsequential limits , E. = { s} .
Sup CE) -- S = in f-CE ) .

'£" We know that if x > s
,
then F N , C- IN 2

V- in > Ny , Sn L K

Given E.70 .
Choose the above x to be Ste

so that Sn s Ste , t n Z N , .

Similarly , F Nz C- IN 2- An Z Nz
,
Sn > s - E

Let N = man ( Ni , Nz) . Then V- NIN
,

s- E < SendSte

#
I Sn - s le E

⇒ Sn → s
. Ex



④ Real sequences { an } , { bn}
l im sup ( ant bn) E lings an tliinnf.ms bnh → *

provided RHS is not of the form a-* .

Proofi Assume that { an} & { bn} are
bounded

.

Alt . olefin . of lionsup an :

{an} is bold . above .

{ ME Ean??
,

is a decreasing seq
.

So it converges to , say , a . Then

• = king.dk - int, an ) .
Now Acting k , where k is fixed ,

amtbmECsy.panlt@u.p
,

bn )
.
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.

Now take k→ * to get to the reqd -

result .
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⑤ S
,
= o

,
Sam = Iz Sam- i ,

Sami , = It San
Find : lineup Sn & liminal son.-④
mmSOI o.o . I. I.¥ ,F. F. I

,
it
, ¥3.31 . - -urn

claim Sam - E - Im }P insipidSanti = I - I
of strong math .2M induction

.

This will imply that
limsup.sn = 1 & lining# Sn - ta .Nsa


