
LECTURE 1 (Mondoy, Sept. 7 , 202d)

A brief and muingorous introductionoothe nation of limit
domain of f

Cousider a functionf :A-IRE
off

The writing liv f(x) =L is read "limit of fl as stands to i

equal to /", Sim f(u) in about f(x) when se is closeto so (hence
7C→o

f(x) needs to be defined for close to 20) , but in unaffected by

f(x) ,
that if when in equal to so does not matter

When him f(x) =1
,
with LER ,

the interpretation is that when
x→o

sevi clare todo
, flui vis elereto L.



Example 5 一 -

f (u) = { 1 fr . x z2 gnne호x23 Pr 224 a4

6- e frx 244

A

ext3 fa x<]

糖黛鳥f :DEIR
*tenc to 2

, 8/2) tends to 4, \
thus lim f(x) =4

,
even thonya

8(2)며
As ze Fende to 4

, f(x) tends to lato5 depending
274t

fhe) = G*4
f(e) =是

.These

bandi
o

^

are whether to 4 from values lowesthan 4u are called one-nded limits .

from values greater than 4 : f(x) tendsto 5 hin f(x) (bilotenel limits)
x→ )o

-

In the first core
, tench to 2 m the second existef and and onlyf thetwo

care and then we wetelim-f = him g) one-unded limits me equal .
For

n a 4 the function in theexample tin food does not
1->4 exist



DEF Afunction f : A+ IR viDA < IR) in soid to becontinuousateA

If and only if limmerso 8 (c) =8And
The definition in notisfied if and only if Kim f(x) happens to be equd o
f(ud) . If that withe rose ,

then when zi chereto so me have that

f(u) vi clore to g (20)

The function of the previous page is not continuous at 1022 as

lim f(x)24 8(2) = 1 . Likewise
,

much a function in not
x→②

contrunous atx = ↳ because him flu) does not exist. At each
み→ 4

2012 , 324 ,
the function of the previous page continuous

When fis continuous of so ,
it is simple to evaluatehim fua

an it is equal to f(cd



DEF A function fi ASR (A FIR) in void to be contmore m A
ー

if and only f it i continuous at each0 EA

Seral well-known fructors Cat least from the high school
one continuous

,
as illustrated in the following

POWER FUNCTIONS f (2) =x2 with aGR
, for instanceΛ

fenlzer: sonrlae
N' ,

K

saeu.
s= n

哈



f(x) = (x = x12(924/2)-_
、 >

x

_8 () zPxzn
^sCaz 913) _
'

굴

Given a function J ,
its natural domain in the netfall such

that f(x) can be evaluated
. For f(x) = xa the natural domain

theexponent a
'

the exponent o

in Rif is integr and positive ,
it is 60 , 0010 ,+6 in a negative

integer , i [0 ,
+ ) if a = & , in Riga = 113

Each power functionf in contunaus units natural domain



Henee , for instance , liu x5= 35
,lui ,limusss

EXPONENTIAL FUNCTIONS f(x) =a with aso
, a + +

CASE OP a) 1 * λ… CASE Of a 10
, 1)T

>_
x

>
For each aso

, a#1 ,
the natural K

domain of f(n)-a"iIR ,
and fin

continuous in IR . Hence him 64 = 6
4

= 6 - 6 - 6 . 6 = 1296
근s4

lik*2 /뷰)
"

= (뉴)= 뷰 - 뷰처음
,



LOG FUNCTIONS f(x) = logale with a o ,
a + 1

&ASE OF a)1
어 ∠ Case of 9t10 , 1) logak = yeuch

√ ( 관

thatay:c

뉴 이

For each aso , a#1 ,
the natural domaino

f(u) = logqie in 10 , 50) ,
and fis continuaus vi(0 ,

t81.

Henee line logz zlogg8 =3
,kui lag,,

= laginnU→ 8



If both fandgre continuous at so ,
then

· fig is contuous at se

J
the sum

, differeues ,

· f- g
ห U 내 U

product, quotient
어 H U of continuous function

. 8 og
"

isa couTimou function
. 81g

"
U "

"fg (nd) +0

The fruction f(u)2(3hu) ithedffreuce, Modhuet,eittene '

RR, hence fir continuous reiRf(x)2 i sontmous in ito
notural domain

,
which is [0,3)U(3 ,

ta)

Given fandg ,
the componte functiono f with gi suchthat

h (= 8( g(ux)) If h(n) = logz (4 +5x2) , then h(x=f(g(n)) with
—

external amtermal g (u) = 4 +5μ㎡
, 8 () =C@gz

Tuncten Tunction



If g is continuous at so and fir controus at g(ud ,
then h(r)zf(g (ul

in continuous atco. In particular
,
h(m) = logg (4+5x2) is

continuaus in R

An important property f cautions function ridescribed by
the following theorem

THEOREM Hp : f : (a b]+ RR vicontinusue ni[a ,b] and f(a) +8(b)
/Intermediate
Value Theorem) T : For each yo between f(a) and f(b) there exists at

feost one 1 Ela , b) such that f(1) 24.
8 (b) -

Y。 Given (a , fle)) ,
(b

, f (b)) , pick on orbitony yo such that
yzo f(e) <yo <f (b) and drow the likewith equation y =Yo.

一 θん IVT roye that as long as fir continuous m[a , b)
,

f(a)-- its froph intersects at leatonce the line y=Yo, andㅣΛ
who ridetermined : the red greph and the blue

in More Clos ↓ > groph ontho examples of continuou grophe



If f noties the hypothesis of the IVT and moreover ifier _

manatore stactly increasinga monitore strictly decreasing,
then there existe a unique 36 Ela

,
b) such that flus) 240. For

the blue cre in the previous poge there exist three
To much that f(m)=yo ,

but thatmay happen only because
the blue curve is not strictly monotone


