
MATH 142A: Introduction to Analysis

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

Week 8:

Homework 7 (due Sunday, February 28)

Midterm 2 (Wednesday, February 24): Lectures 8-16

Today: Limits of functions 
> Q&A: February 22

Next: Ross § 28

:



Limit of a function , E-5 definition

D 20.12 Let f be a functions defined on SCIR
,
Ietae IR be a limit

of some séquence in S ,

let Le R
.

We soy that f tends to L as

x tends to a dongs if

Thm 20.6 Définitions 20 - I and 20.12 are équivalent .

Prof (⇒ ) Suppose that (*) does not hold :

(⇐ ) Let (an) be a séquence ,
tn xn c- 5

,
limxn -_ a .

Fix Eso .

Take Sas in (x)
.

lim an = a ⇒

By (*) tn> N



Limit of a function , E-5 definition

D 20.13 Suppose that f is defined on (a- c. a#c)Va} for some co.

a) We soy that L is the two
- sided) limit off at a if

" '
"R

(b) We soy that L is the right
- hand limit off at a if

(c) We soy that L is the left - hand limit off at a if

Corolla
ry 20.7-20.8

Définitions 20.3 (a)
,
(b)

, (c) and 20.13 (a) , (b) , (c)

arc équivalent .

Prout Follow s from Thm 20-6 by Special izinq
(a) , (b) ,

(c)



Limitofafunctionsupposef.sn/R ,
a. Le R

Def

• limflx) =L ⇐
Kate

Def

• limftx) = ta ⇒
× n' to

Def
. limflx) = - a ⇒

X # t -

Def

• limflx ) =L ⇒ HE > o 3- t > o ( xx - t ⇒ Ifk ) - LILE )
xp _ -

Def
• limflx) - to ⇐ HM > o 3- t > o ( x -t ⇒ f- (x ) > M )
xp - o

Det

• limflx) - + a # A M > 0 75>0 ( Ix-alto ⇒ ftx) > M )
xia

Def

• Iimftx ) = ta ⇒ tt M > 0 3- 8>0 ( x c- ( a-S'a) ⇒ f-(x ) > M )
xnia

-



Two - sided limites and left - hand tight -hand limit

Thm 20.10

et f be a function defined on Jka) for some open internat J

contai ning a c- IR .
1-et Le Rutte ,

- a }
.
Then

lxitnaflx ) =L ⇐ !!ma+fH) =L A limflx) =L
x → a-

Prof
.

(⇒ ) Exorcise

⇐ ) Suppose LER .

Fix Eso
.

Suppose G- to
-
Fix M > 0 .



Example

)

2) Let a > 1
, PEN ,

f.IR → R
,
flx) = . Then

Fix Eso . By IEG

Then and



Squeeze Lemmon

hm
-

20-14 1-et f. g. h :S → IR
,
Axes flx) Eg (x) ⇐ hbc)

(et a
,
LE Rutte ,

- al
.

1f limflx) = limhlx) =L
,

then
Sexta sa xp a

Prit
.

Jake any séquence ( Sn) in S st .
limsn -_ a

.

Then

JE 12 tim ( tt # F- e .

Fix Eso . By IE from Lecture 7
,

xp -

and this

⇒


