
MATH 142A: Introduction to Analysis

www.math.ucsd.edu/~ynemish/teaching/142a

Week 3:

homework 2 (due Friday, January 22)

Quiz 2 on Wednesday, January 20 (lectures 3-5)

Today: Limit theorems for sequences  
> Q&A: January 20

Next: Ross § 10
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lnequalities
• Cauchy -Schwarz

-Bunyakovsky inequality
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( nequalifies
- M - GM inequatity :
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Inequalifies
• Bernoulli 's inequality ( L1 ) :

¥ as - t Une 1N (ttx)
"
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• Triangle inequatity ( L2 ) :

V-a.be/R1atbIEIaltIbI.Cauchy-Bunyakovsky- Schwarz inequality
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imits and

inequalitiesthm-9.11.li) (et Lan) and Ibn) be two convergent séquences , Lignan = A
, lin?}" > B .

Then Ac B ⇒ 7N tn> N ancbn

(ii ) Let (an) , Ibn) ,
Ku) be three séquences such that

JNottnsNoancbnecn.Supposethat@nIand.Ccn) are convergent ,

liman -- A
,
tim en --C

↳ o n→-

Then A-- C ⇒ timbre = liman = limon
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17¥ ( i ) .
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(ii) Fix s> o -
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imits and inequatities

IB
-

: A - C

A

n n

corollary-9.la Suppose that Lignan = Ai ftp.bn-B .

il 3- N tn> Nan > bn ⇒ AZB (e.g.tn f- so , Liam.tn -- o )
(ii) 7N Un > N au Ibn ⇒ AI B

(iii) 7N Ans N ans B ⇒ A ZB

(iv ) 7 N Ans N ans
.
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Prof : Exercice ( for Ci ) and Cii ) use proof by contradiction ) .



Divergence to to

Lost time : dis:
= ±: n = ?

Det 9.8 . Let (Sn) be a séquence . We soy
that (Sn) diverges to to fa)

{Iççsn = te if tt M > 0 7 NEN Un > N sa > M

limsn = - o if tt M LO Z Nt AV tn > N sac M
had

We soy that (sur) has a limit , if it converges , or diverges to to or -a .
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Prout Fix Mso
.
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,
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Divergence to to and arithmetic opérations

Th Let (Sn) be a séquence

( i) limon = to
,
K > 0 =) limfk.sn) = t -

ha - n > *

(ii) limsn = te ⇐ lion C- Sn) = - -
h→o h→-

(iii ) limsn = to
,
Kao ⇒ lion ( k.sn ) = - -

hao n → •

Prof : Exorcise

Thm9.is Let ( Sn) and (tn) be two séquences .
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.
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Divergence to to and arithmetic opérations

Thm 9.9 Let (Sn) and Hn) be séquences such that

limon = to and ( timtn-tsoorliq.tn -- to )
into into

Then lim ( sntn) =ton
→ -

Prof ( For liçtn# sol Fix M> 0 . By Thm 9. Il 3- Ni Vus N , tu > Ê > 0
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.
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limon = t - ⇒ 7N Un > N sa > te
.
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(E) Exercice .



Important exemples

1. Hqe A- ,

then lniç
.

¥-0 (1-4)

2. If talal
,
then lima

"
-
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Prof
.

① 1f a -_ 0
,
then GEO , Liam 0--0

② 1-et a # 0
.

Fix Eso
.
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ce ]
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"
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Important exemples

3
. timF = l
h→ A

Proof ① En Fr21
- - h-2
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② Write n = t.tn - t - t - - - - t
.
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=
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.
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Important exemples
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.
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,
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"

Vàzl
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If all
,
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.
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