
 

Lecture 7

KatyCraig 202

Ex What is the limit of sn n

Def diverges to to or 0 A sequence sn diverges
to to if for all Mso there exists NEIR
so that n N ensures sn M We write Isosn to

Likewise a sequence Sn diverges to if for
all Mao there exists N so that n N
ensures snam 5h

We write her sn o M

n
Remark
If sn diverges to 0 it does not converge
We will say that sn has a limit or the limit
of Sn exists if either

Sn converges
sosnt IR

Sn diverges to a liar snt to a

et few limit theorems for sequences that
diverge

to to or o



Easel
mot net t o

Case 2 If tn to

The Suppose limo sets and limotn o

Then limo Sntn to

Pf Hw

Tim suppose su is a sequence of positivereal numbers Then limo sat limo she 0

First suppose limo snot D Fix E 0 Note that
Hsn 01 E Inc e Isn Since Sn

diverges to to there exists NS.t n N ensures

Sns te In ol E Thus If stn 0

Next suppose his In 0 Fix M O Note that
Sn ME In tm Itn ok'm Since In
Converges to 0 there exists NS.t n N
ensures Ish ol he sum Thus most to



Tha If tins su ta then info tsn o

Pf Fix M O Note that Fsn ME sn M
Since Sn diverges to to there exists NS.t n n

Sn s m tsn em Thus n'is s n o

Next time monotone and Cauchy sequences



Def increasing decreasingmonotone sequences
A sequence Sn is

increasing
if snesnt tn

A sequence Sn is
decreasing

if snzsnt.tn
A sequence Sn is monotone if it is either not

increasing or decreasing 1 ÉEm E Ere WE EI
Ex an l H is increasing

but is
increasingCnt C N is not monotonic

If men then mint k for KEV k 0 It suffices to show
Sn I Snt k for all ke 21 k 0 Basecase ko is true since she snto
Indeivestep Assume she sat k Bydefnofincreasing snake shtetl so she sntkt
Remnant If Sn is increasing then
Sn E Sm whenever ne m

1 MAJOR THEOREM 3

The All bounded monotone sequences converge

Mental image
MIT

S Sn NEINi
t

in



Pf Suppose sn is a bounded increasing
sequence Define S shine IN
Since Sn is a bounded Éegite'RE Ye have
that S is a bornite'dFEI Bydefnof IRS has a supremum We will show
limo snoop s

Fix E 0 Since sup s is an upper bound
for S sup 5 Isn t ne IN and

sopls t E Sn Une IN Ct
Since sup s is the least upper bound

sup s e is not an upper bound of Sthat is there exists NEIN sit

So sup s E Since Sn is increasing
Sn sup S E f n N CH

Combining H H we have t n N

Isn sup s E Since E o was arbitrary
Iso Sn sup 5

Now suppose Sn is a bounded decreasing
sequence Then su is a bounded incr

sequence Thus In Sn CER By limittheorem Eso Sn limos n 1 C Hence
Sn converges D


