
Monotone

convergencetheorem



On Friday we proved :

then Every convergent sequence
is

bounded.
-

Definition A sequence
A. IN→ IR is

nondecreasing if Yue IN An E Suta

non increasing if fat IN An > Anta

A sequence
with either of these properties

is

said to be MONOTONIC



Monotone convergence Theorem-
A bounded monotonic sequence converges

.

since monotone has
two flavors there are two versions

.

.

If a sequence
is nondecreasing and

bold above , thenit coinages.

If a sequence is non increasing
and bald below,then itconverges.

-
To prove this

then we must use the

COMPLETENESS ANOM .

If A and B are nonempty subsets of ER
such that

Hae A andfbEB
we have a

Eb
,
then I e E IR

s -t .

Ha c-A HbEB a E c E b!Yh¥P0WER_



The set IQ of rational numbers does not

satisfy this axiom
:

A = { x e Q1 :
x> o

and X's 23

B = {ye ④ : y
> o and y

2
> 22g

we can prove
theeA HbEB a

- b
,

but HaeAfbEB a E e e
b ⇒ CEI 0h

.

⑧AIA is a mac
Bine that produces

a real numberwhenfedtwosetI
AIB must into it .b.EE:143/AtEErEfA-o.c.eiBstaIE!EF's



Proof of MCT.

no English

Assume S : IN→ IR is nondecreasing
and bounded above .

That is
↳ English

tfn E IN Su ⇐An + a , that is SESE
- -

-

the?÷

ZAHAR sit - EFTIzSIB 9
In this Green Mathist stuff,

Fathish

do we see some
traces of Ath Feud BB3⇒

In green stuff there are tone
real numbers

.

Can I organize
them in sets ?



It is not useful that A and B are finite
sets

. Why? Then I can construct a EIR from

other axioms .aeFor example , if A = Lay

and B
= Ebb , then

I can set a = atzb
,

then a E att s b .
W=c

A finite max#
exists

.
(can be proved)

FatA min B exists
,

.
. .

a E c = wianxttztwiuts ← b tbEB

-
proving

is being aware of TOOLS
and recognizing tools

in GREESTUFF
.



The big idea is to set intinneana)

A- {Sn : new} they;?
B= { be IR : theN in Eb}

Clearly MAE B . So B¥0.
Clearly the A

,
So At 0 .


