
Infinite limits .

E⇒ What is lim
so-so

¥ ?

*
se

As x→o, ¥, does not approach any
real number .

SO
, the limit does not

exists.

However
,
as x→o , ¥2 is positive and becomes

larger and larger . So, we orite

him ¥, = +• ✓(Note
: limit DN_E)

oc→o DNE__✓



Example
2. him -§, =-D
x→o

3. him = ? É
se→O se

t
so
,
him ¥ =

- •

x→o-

him
2→ox

¥ = to

but tim §, = DNE
. (One sided limits

do not agree) .

x→o



Limit at in-f. ty ex -_ ¥
IgE let fcx> = ex

e'
or

what is lim f-Gc) ? In other words , as x gets
bye

se→→

and negative , what
value does food approach ?

limf ⇒

✗→→

On the other hand, lim fcx) =D because x→ so

✗→ to

fex) gets aribitae.ly large .



Eixample %÷, →+was →
→+0

him
a-so ÷÷ :-# → o as ✗→

→

Numerator and denominator
both go to infinity

.

Strategy : Factor out fastest growing
term from numerator

limxcl +⇒and denominator .

\x→•x¥)so
, lim

✗→a I÷= lim 1-
✗→so 2- %

= lim It ¥
= ¥

✗→•



Continuity

Deth : A function food is continuous at a point AER

if I'm f-Gc) = f- Ca) .
oc→a

Roughly speaking , for> is continuous
ataÉÉÉ

"

doesnot have any abrupt jumps
at/near e-

a '

→

If f-Gc) is continuous at oe=a .

•t÷• him fcx) and f-(a) exists .
✗→a

• lim fcx) = f-(a)
x→a-

• him f-(⇒ = fog } one sided limits are egad
and

is fla) .

✗→at



Exampte
.

where is food continuous

let fc⇒= {
" ' " <

1-

& discontinuous ?
X-12 ,

x 5- I

✓
Need to consider see1

,
se > 1 & a = 1 3 f

•

as:ppose
a -1

m fcx) = lim
se = a

= f-(a)
✗→a

x→a

so
, for) is continuous for ✗ <1 .

• Suppose asI

e'm food - e 'm
✗+2 = a +2

= fc⇒|£:É¥✗→a
0C→a

G- food is continuous for ace ,>1.

"⇒" "→



Example 1 . contd

suppose a -1 . dim fc⇒ ?÷✗→a

does not exist .

I'm f-Go = 1

x→ 1-

for>
= 3

him
a→ 1-1

Since one-sided limit of food at e-
1 are not

equal, tim f-Gc) doesnot exists • and food is not

✗→1

continuous at ✗ =L .



Example 2 sketch
Let good

= {
¥ a -1-0

0 ,
so =

0

4¥"where is gcx)
continuous ?

lim gcx) f- gco) ⇒ gcx) is discontinuous

x→o at x = 0 .

gcx> is continuous for every point

x⇐µ,,



Zoo of continuous function

Tm_L The following functions are continuous everywhere

in their domain :

1- Polynomials , rational f-enet.cm (
quotients ofpolynomial)

2. Roots and power
3. Trigonometric functions &

their inverse

4- Exponential & logarithms.

We say a function is continuous if it is continuous

at every point in its domain .



Example
where is for> = x2⇒ continuous ?

0C-2
se c- C-2.su# {-5}

domain : C-a
, 2) U C2, a)

f-GD is a irrational function , so
its continuous

everywhere it is defined.



Arithmeticofaontinuity-m-h-swppose.fmand gcx) are continuous at a

point x=a . Than the following are also

continuous at a =a

him (for>+goes)=limf
① for> +g c) x→a

✗→a
+ lingcod
✗→a

② fcxs . gcx)
= f-Ca) +glad

3) fcx)/gox) provided gca) -1-0



Exampk.IS it continuous ?
for> = E%÷⇒

° Numerator is continuous everywhere

• Denominator :
2- used is continuous everywhere

4322+cos God II. for all sc (
because

⇒ food is continuous anywhere -

for all *

- -
- - =,
- -

-



Example
for> = sin (x2-1 cos ) continuous at a -0 ?
-
-

few is a composition of two functions
.

gcx) = since)

hGD= + •⇒ } ⇒ fcx
) - gchcxs)

hex) is continuous everywhere

8 D is continuous everyone } ⇒
t⇒ is continuous

everywhere .

composition preserves continuity



Except :

for> = 2%9-+1 *÷÷¥good = x}I . ⇐t) for



Continuity & intermediate value .

Suppose that for) is a function defined
on the

interval 50,13 and f-(03=-1 and fct) = I

@ Must there exists a point cc-L-o.ES (-1-1--1)
I 1- &

with f-co> = 0 ?

No ! ¥7:
① What if you are

told that

ft is continuous at every point

iin co, 1) ← open
interval .

N⇐ , The fenetion could be 1

-a- -•
right discontinuous .



continu-tyond.in/-ermediatvohe-
c) what if fcx) is continuous at every point in [0,1)

& is right continuous
at 0 ( linn f- = fco))

✗→0-1

& is left continuous
at 1- ( em fcx) = fci)

✗→ 1-
e--0--0

Y⇐ If we trace the graph

of the function frm co
,
-1) ¥¥÷to (1) 1) without lifting our pen,

we must cross x-axis . -l⑨
In c) we say the function is continuous on the

closed interval To, Ed .



Intermediate value theorem .

Let acts and food be a fcnetion that is continuous

at all points a ← ⇐ b ( x c-Ea ,b]) . If Y

is a number between
f-Ca) & fcs) , then

there

exists some CE Ea, b) such
that fc = Y.

fccb) - •

-
- →- -

-É - . g-
Y

'

b

f-(c) =Y .



-1 1-

reins
sin ( ¥) + ±

A→-a

sinC-E)
- 1-



251 -

tot 2hr5

Éto
,

to-123

between fcto) & fcto-12)
.



⑨ fcd , f= - ①

Does every f that s# satisfy

.

① also salsify the following
:

there exist a c. c-Eat] set
→
¥1

f-cc) -0
-

⑨ Also assume f- is continua a fact .

② Also assume f- is continuer on [0,13 .


