
MATH 142A: Introduction to Analysis

math-old.ucsd.edu/~ynemish/teaching/142a

Week 2:

homework 1 (due Friday, January 14)

Today: Limit theorems for sequences  
> Q&A: January 14, 20

Next: Ross § 9
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Lost time

Def 7. I. A sequence (Sin) of real members is said to converge

to the real number s if

V-E> 0 7 Ne☒ tn > N ( Isn -si < E)
limon = S

,
Snts

,
n → •

haa

Example
(a) N'Y a 9>0

1-et pt # .

Then lim ni
>

= {
°

, !
P"

p=0 (b)
m'*

diverge , p> 0 (c)

Example

him 5n" =
I

n → a 7h4 - n2 7



Convergent sequences are bounded

Def ( Bounded sequence ) .

A sequence ( Sin) is said to be if

the set { sn : ne # } is bounded ( i.e. ,

Thm 9.1

1-et (soi ) be convergent - Then

pro-of.l-ets-limsn.se/R .

Then by Def . 7. l
'

ni

By the triangle inequality ,

therefore tn> N

Jake M = Then



Multiply ing covergent sequence by a scaber

Thm 9.2
Let (Sin) be convergent ,

limsn = se IR
,
and /et KEIR

.

has

Then ( i. e . )

17¥ .

1f 12--0
,
then

,
and thus

suppose k¥0 . { .

limsn = s ⇒
h →a

Then tn > N

Exempte
• lim ¥ =

huis

• Y KER ,



Limit of a sum

Thm 9.3 -

et ( sa) and (tn ) be two convergent sequences .

1f limsn = s and lim tu -- t
,

then
had has

Drool
.

Fix E> 0 .

|
limon -- s ⇒
n→ -

limtn -- t ⇒
h → •

Then

Corolla ry (sa) ,
(tn) convergent ⇒

Example lim /5- ¥ - E.) =
nid



Limit of a product
Thm 9.4 Let (soi) and (tn ) be convergent

, lningsn-sc-IR.limtn-tc-IR.mx-

Then

Prout Fix E> 0
.

§

Example
lim / 5- n'→ - ¥ ) (7- ¥ ) =
mis



Limit of a sequence
of reciprocals

Thm 9.5
Let (soi) be a convergent sequence ,

limsn -- s
n→a

such that Then

Prod
.

Fix E> °.

§
①



Limit of a fraction of two convergent sequences

②

hm_ 9.6 .

Let (Sin)
,
(tn) be two convergent sequences , lniççsn = s

,
limtn -- ti
h → •

V-nc-N.sn/=O,S#o.The.nProof-



E-✗amples

fins 5Ff =
I

I )
n → • 7h4 - n2 7

Thm9.6

ein s
=

n → -

2) lim =

h →a



E-✗amples

3) lim 5n5 =

h → a 7h4 - n2


