


[Super duper A-inequality]

Theorem: If an converges
-

absolutely, then.

Ian) -[lan)k =1

↑roof:
Letsn

=Eam and
k =1 Iam

S. =Elan).
Since

k =1

k=1

converges
absolutely, we

know

bothlimsn
=an and

n
+N k

=1



limsn=81au) both exist
n+0

We know

Isa) =1zan/clawsin
By 4650, we have

lim(Sal =lin3n.
n +x

Thatis,

he /anslin sales
From Math 4680,



I 1in anin areal
1

you can push a limit

Soacontinuousrefractiv=12/
is our continuous

function

colisarankalines
are

***



2.on(Weierstrass
M-Tetley

Letgn: A -K
for k>I,

Suppose there are
real constants

Mm>0 for kel,where

⑰l9m(z)/ -> My for all ZeA

andM converges.

Then, gu(z) converges

absolutely and uniformly on A.



Proof: (z) =Igu
and An =M

SMm
Bywe know

limtn=
k
=1

n+x

&xists.
↑perstrass
Let's firstshow

gu(z)
k =1

converges absolutely for
all ZCA.

To do this let's show Yu(z)

is a Carchy sequence for all I-A.

This willinolylgu(z)ext isVzEA.
n+x



Let5>0.

Since, by, himtn= m

converges, so (tr) is a

Carchy sequence.

Thus, there exists N2O
where

ifn > m >N then IAn-AnK3

So, ifm>m>, N,
then

I Mu =EnMn- Som
k=m+1

=| Mn-so
=(tn - tm) <E



Hence, if n>m>N and ZeA, then

(3n(z) -5m(z)) =lel9u(zl) - /guC |

=EIs(z)10]Mn<3
k
=

m+1 k =m
+1

Thus, (n(z)) is a Carchy sequence

for all ZEA and hence

has a limitfor all zEA.

So, s gr(z) converges absolutely
VzA.

Now it'stime for UNIFORMCONVERCENCE!!!



For each ZCA, let
m

Sn(z) =[9n(z).
k=1

We know thatlim Su(z) exists
n+

for each z-Afrom the above.

Lets(z) =1ins.(z =gt).
k=1

If z = A, then

Is(z) - sn(z)) =19u(z) - uquEll

=gy |
check out

①

&HW 1#2 solution -solgnEl
T



-
super-duper == Mm5)

k
=

n+1
*

Let 2>0.
⑲

SinceE, Mm converges, there

exists N30 where ifn>N

thenIM. -Mn/
< 3

k
=

1

- ⑤
limit partial sum

So ifn >N, ther

& Mn =2 Mn- Mm
k
=n +1 k

=1

= 1Mn-EME



Therefore, hence, ergo, we have that

if zEAand n>N then

IS(z) - Sr(zl) <[Mm > <

k =n +1

Consequently, souniformly
on A.

Thatis, gr(z) converges

Uniformly on A.

⑲destruss->


