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Itami Let k , Le IR .

Let

a : IN→ 112
,
b : IN→ IR and c : IN→IR

be sequences . Assume

finna -- K
and fimobn =L .

If the IN an = ant bn
,
then nhjrnocn - Kth .

-

Pref . neiman II and kiss!=L andIIIa":b
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The content of is clear . But the content

of and comes from thedefinition
of limit .-

e >o
, g.
arariahk

You can read

is He>ofaex-Rs.tt?:Eiz:Ii:q;.tfnElNnsNakf#Blan-K'Keagy

is HE>OFbCe)ER
sit .

FNEIN n>N.ca#BHbn-LKE



The red box in this theorem is

HE > o FAAe) EIR s -

t
.

the IN n>Nde) EDEM Cq
- Gable E

Let E>0 be arbitrary -antbn
We have establish the connection between

\ ant bn - (KtD) se and

,
the green stuff
the core is the core is

tackle Ibn-LKE
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enslan-kltlbn-UB.IN
Can I make Ian - KH Ibn - Ike ?€84484 green boxes &

The big idea is : make Ian-KKE

/ gud make lab. -Llc % .



By tneIN n>HICE)⇒ Ian -KKE

tfnew n >HELE)⇒ IA-LKE

Can you define Nde) ?
Let E >o be arbitrary .

Nde) -_max{Naked, NBCEB
Now we can prove
Hh EIN n> Nate>⇒ I cantbn) - 1ktDICE



A'Estime ne IN and n > Nde)-

maxLN.IE#NsEBBgthedefofmaxNcce73NaCE)
and Noce)3Nb(E)

Therefore n > Nele) implies n > Na CE)byB④ and n > Nb (E)
By I deduce Ian - KK Ez

By I deduce that Ibn-HCE



Therefore Ian - Kltlbn-LK E .

Since Ion - CKTDIE Ian - kltlbn- Ll

I conclude Icu -LKTDKE

Igreenifid the redbox B
THAT IS A- PROOF.



theorem Let k ,
LE IR
,
a : IN- IR

and b : IN → IR sequences . Assume

nhstsoanek , fusing bn =L
and

7- not IN fact that

tfn E IN NZ no ⇒ An E bn .

then KEL
.



Proof Remember ( BBB principle)
um ,
we IR w >0 In - v Kwame

someFaceliftBele .

eE:nut.I€
HE> o FNale)EIR sit .

An c-IN n>Wake) # K-← anckte

HE> o F Nbce)EIR set -

HnEIN n > ARCE) ⇒ L- ecbnc Lte



Fn EIN n > nano ⇒ an E bn

Let e> o be arbitrary . I can
a chive all three to be true :

K- E L aus KtE

L - E C bus Lt E

an E bn



Just take
n > maxfN.kz/Yk3nJ

then all k- e can a KtE
L-← bn C LtE

au Ebu



Keane bn CHE

K- ELLTE

←LLZE

HE >o Pistone
this implies K- LEO



We proved te > o K - L GE .

I claim
HE >ok- L C. 2e⇒ K

-LEO

this is an implication . It is easier
to prove the contrapositive

-

K- L> O ⇒ FE>cost - K-↳ 2e
.

Just take e =
'

¥ ¥ KI



We could have formulated a Lemma .

LEMMA ÷ Let L E IR .

The following implication
- holds

the > o x - v ⇒
X E O .

Proofs : We
will prove

the contrapositive .

I a > O Es Fwv> o
set

.

a>v .

Assume If > o .

.

Then ¥ > o and§E .

Therefore we can
take VVV= Ez . This proves


