
MATH 142A: Introduction to Analysis

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

Week 2:

homework 1 (due Friday, January 14)

Today: Sequences and their limits 
> Q&A: January 12

Next: Ross § 9

o



Symbols + a and - o

Often it is convenaient to Wook with RU {toi - a }
.

Extend E to this set using rates :

• H XER

0

Use ± a to dénote un bounded internats

[ a ,
+ a ) : =

,
( a ,

+ a)÷

f- a ,
b] : =

,
faits ) : =

fait a)÷

We define •

sup S = if S is not

boundedabove.int5 = if S is not banded below

sup # =
,
inf Ê =



Sequences
Function

. mapping : Let ✗ and Y be two sets
.
We sag that

there is a function defined on ✗ with values in Y
,
if vice some

ru le f we associate to each element ✗ c- ✗ an (one ) element

YEY .
We write

✗ is Callet the domain of definition of the function ,

y = flx) is called the image of x .

Dgf ( Sequence ) A function
,
whose domain of

definition is the set of natural number
,
is called a sequence .

Notation :



Example s of sequences
•

:
•

•

•

•



Convergence
Def 7.1 .

A sequence (Sin) of real members is said to converge

to the real number s if

Notation : or

Def A
sequence

that does not converge is said to diverge .

convergent / divergent

Remark-NC-N.in the definition depends on E.

Sn =

Isn - SI < I for all

Isn - SILO . I for all

Isn - SI < 0.01 for all



Example of sequences
• ( an )nÎ

, ,
an -0 (an)n? , = ( 010,010 , . . - )

• ( an )nÎ
, ,

an -_ n ( an)nÎ , = ( 1,213,4 ,
_ . . )

• ( an )Ê , ,
an -_ tn (an)Ê ,

= ( I , E , Étui . . _ )

a

• bn = En , ne {0,42 . ... } ( bn)n=①= ( l , Eigsi - - - )

•
Sin / ¥ )

,
ne ☒ (ho , -110,1 ,

_ .
- )

a

• bn = ( Itn )
"

,
HEINI ( bu)n= , = ( 2,2-25,2-3704,2-4414,25216. . . . )

• an = n'Sin ( tn)
,

ne .TN (au)n?
,
=/ 0.84

,
0.98

, 0.997,0-9993,0-9997. . )



Uniqueness of limit

Proj . 1-et ( Sn)Ê ,
be a convergent sequence .

Then

him sn -- S Alim Sn -- t ⇒
h→ - nyo

Proif
.

Fix E> o
.

Then

① limsn ⇒ ⇒

n → a

② limsn -- t ⇒
h→a

③ ① and ② ⇒ tl n > max { Ni
,
Nz }

⇒

Ba



Example
(a)

1-et pe # .

Then lim ni
> =/ P"

p=0 (b)
nie

, p> 0 (c)

Prout (b) n'=L ⇒ HE > 0 NEAV 1h0 - 11=0 CE
.

(c) Suppose 7 SER st . lim nP=s
.

Then
her

V-E>0 7 NERV tn>N Int - s /LE

⇒

⇒ HP is divergent

(a) Fix E > 0
,
dénote

q=
- PEAU . { find NS.t.V-n> N

Jake
.

Then for n> N



Example

him ÎnËË =

h → a

5n" =

7h4 _ n2{ pgnj-n.n.gpy-yyp.p.gna.zn.jo49h
"
- 7h2 ¥-742 | < E

v-n.io ⇒ t' la
N =

Prix Fix E > o
.

Then n > max { 10 , [¥ ] }

l'" - ¥ / =/ / < ËÆ, - on:-< ¥ ,
7- n" - hi

and n > [¥] ⇒


