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Does this sequence converge ?

We seek properties of the sequence
that

would imply, convergence .
It turns out that those magic properties
are bss and monotonicity .



T-irstboundedness-A-seguencesi.IN → IR is
said to be b-movie if

IME Rst . the IN An EMP
this M is called

A sequence S
: INSIR is said to be

an upper
bound fors .

bounded below if
^

F m e IR st . the IN
me An
*such m is

called

a lower
bound for A.Nsa

A sequence is bounded if
itsboundedaboveandboimdedbelow , that is

Fm ,
MEIR St- fat IN m E sus Nl .



In the above example Su = ¥2. if,. we have Sn > 0 they← > 0 HereIN
the sequence { Sny is bold below .
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theorem Ifa sequence converges, then

it is bounded.
In other words

, every convergent sequence
is bold

.

-

Proof . Assume
that a sequence ar- IN

- IR

converges to
LE IR . English, translate

VE> O F (e)EIRs.f.tomalhish.LT#V-nE1NnsNCe)=EhL-BELansDate
here is't h¥iniear
what is red ? - expressing

Finn , NAE Rst . Anew mm EsauEso MM



Make red objects from green; that is
what a proof is .
Let E = I. From BK

we know 170 . Then

reads

FNMA) EIR s.t.tl#nsNCy-*BB-kancBtI

Case 1 NGKI
TIN-9443 - - - - G

- the IN n >NID
assume

s-uthiscase.is/ml-
We have n > Itu c-IN 1 > NCD
-

Bytransitivity of order n >NG) threw



So
,
in this case we have

HUE IN ← cane Esth

therefore I can set m -1--1
and 14=1+1

Thus a :WslR bounded in this
case -

Casey NID> 1 assume



we-waut.tn#m-ausM
We have f n E N n >NID L-KansH1

IK
MA n > no

yEEbI0⑧

Set -

man. =L Cry .
Then no EIN

HEIN hn > no we have ← I sans
Lbt 1

he no we have no info abut
finite set → far , Az , 93 ,

- - -

,
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MM.=miu{ 9,02 , . . > an. , E- I}

MM - maxfai.az, -→ an. ,kiB
Then then means M

Caubeprooedtkreisaproof .
cgse-1.ME {1,2, - - -Mo} .



Since an E {an .az , . . . >an . ,L
- 13

, by the definition
of minimum ME an .

Since
ane { an .az , an. ,Lt1} .by/hedef.

of maximum
an EM .

Therefore Fn EHR ,
no } mean SM .

ca.se#nE/N and n > no .

Since

no -- LNG)) we have that n >
note > NG) .

By the green
box nellvandn >NG)

implies L -Kans Lt 't .



Since lit c- {an ,az , .
. .

, an. ,L- 1) and m=min{air ,an . ,kB

we have met 't . Bry mban .

Since LHC-faa.az , . . .,an . ,Lt1}andM=maxf9iyanottB
we have htt EM . By ant§

these two

green
boxes

imply mean EM

Hence
,
we proved
he# and n> no implies

infant M .

By case land
case 2 HNEIN mean EM .


