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HWOTopic-seqvences-LDefi.lt
sequence ( Zn) ?= , is

an ordered ,
infinite list of complex numbers .
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Def A sequence (Zn)? ,
of

complex numbers convert to
LEE

if for every E > 0 there exists

N > 0 where if
n ≥ N

then lzn - L /
< E

If ( Zn)n? , converges
to L then

we write
1in Zn

=L .

n→x
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there [math 4680]

Let ( Zn)n? , be a sequence of complex

numbers and LEE .

Suppose Zn = ✗ntiyn for n ≥ /

and L = atib .

Then
, / im zn =L ] 46¥? init
n→x

iff 1in Xn=a
and / in yn=b .

A) ✗

n→x-
4650 / IR - limits

Pl: see 4680 notes
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E Let zn=¥ytiarctyanH_
Does Zn converge ?

-
- f 2-

In IR
, #÷÷:dig 3--0

and

1in arctan (n ) = ¥
n→x

From the theorem

1in Zn = 1in It
i / in arctanln )
n →x

n-7ns n→x

= Oti Iz = iÉ



Def A sequence ( Zn ) :-| of

complex numbers
is a Cauc#seque

if for every
E > 0 there exists

N > 0 where if mm ≥
N then

/ Zn - Zm / < E

-

theorem : A sequence
( Zn) ?= , of

complex
numbers is Cauchy

iff there
exists LEE where / in Zn =L

n→x

[Says : Cauchy iff converges]
proo
(G) Suppose ( Zn)n? , converges

to LEE .

Let E > 0 .

Since Ling Zn =L we know there



exists N > 0 Where if n ≥N

then / Zn - L / < É .

Hence
,
if n,m≥N , then

/ Zn - Zml =/ Zn - Lt L
- Zml

É / Zn - L / + IL- Zml

=/ Zn - L / t / 2-
m
- Ll

< { + § = E

Thus
,
(Zn) is Cauchy .

(D) Suppose ( Zn) ?= ,

is a Cauchy

seq .

Let Zn= Xntiyn for n≥l .

By HW 0 problem 3, since ( Zn )n?

is Cauchy in 1C we know that



( xn)? ,
and ( yn)n? ,

are Cauchy in IR
.

From Math 4650 ( Analysis I )

since ( ✗ n)n? ,
and ( yn)n? ,

are Cauchy

by the completeness of IR we know

there exist ✗ EIR and y EIR where

1in ✗ n= ✗ and 1in yn=y .

n-7.rs
n→x

Let L= ✗ tiy .

By our previous
theorem

1in Zn = Inigo Xntilimyn
= Xtiy =L

ntx

NTX



theorems Let ( Zn) ?= ,

and (Wn )n? ,
be

sequences
of complex numbers .

① Suppose 1in Zn=A and gwn=B
nix

(a) It ×
,PEE , then

1in ( ✗ zntpwn / = ✗ At PB
ntx

(b) 1in ( Znwn ) = AB
n→x

(c) If Wn -1-0 for all n and 13=10
,

then 1in E. = ¥
n→x

② If (Zn)n? , converges,
then its

bounded
,
that is there exists M > 0

where lZnl≤ M for all n ≥ / .
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