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Tirst we show find Sn is an upper boundfor A
Fix at A Then Na sit n Na ensures

Sn a Thus for Iv Nb bring snin N a

Thus
ETL Sn Isa inf snin N

a

Own argument above shows that t.IS sn supA
Suppose for the sake of contradiction that
sup A Eff sn Then Fr FR s t

sup A r iffsn Since r A I NEIN snar

is infinite Thus inf Sn non r NEIN

his implies HIS son Er which is a contradiction

sup0 D
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the same limit Egmont has

0



Fix arbitrary xoe doma R Fix
an arbitrary sequence Xk convergingto Xo Assume xk xl for LEIN
Since the limit of the product is theproduct of the limits kt XkXk
xd x x.lt Thus by inductionXi Xon new This shows f is

continuous

The result is
clearly

true for a 0

so suppose a 0 Note that if
a 1 an 1 ne N Likewise if
a 1 a an neIN Define
a 1 it as

a it a 1
Then as 0 and flax a

Since f is cts f 01 0 and flat Za
the Intermediate Value Theorem

applied to the closed interval 0 as

ensures there exists xE 0 and
so that flx a f o f a



Assume for the sake of contradictionthat x go sit x yand xh yn a WLOG suppose
x
y

Assume xecyeforsomele.IN Then
ett

xylayye yet Thus xⁿyhMEIN This contradicts that

yr a

Fix xotR and a
sequence xn

converging
to Xo We must show

flxnl converges to fool Since
flxnl c for all nE N and flxoll
this is trivially true

Take xo 0 and xn In Then
haxn xobutkfoflxnl kd.no
0 f xol

0



Suppose f is cts at Xo By defnofcty
for every sequence Xntdomffls.t.li oxn x

we have Is flxn fixo Since
dom f xo dom f for

every sequence
Xnf dom f Xo sit foxn xo we have
Is f xn flxo

Now suppose that for
every sequencexnedom f Exo sit Hoxn xo we have

Is flxn flxo Let yn be an

arbitrary sequence in dom f sit
Isa yn Xo

We must show Is flyn fol Assume

for the sake of contradiction that

flyn does not converge to fix



By WG Q2 c EO and a

subsequence flynk such that
Iffyne Ftr ZE KEIN Note that
this is

only possible if you to for all
KEIN However this means

yn
domalisto and since you is

a subsequence of the convergent
sequence yn hoynk xo

By assumption G
this implies

limo flynk f x This contradicts A


