
Continuity

Handwavy understanding is it's about being ableto
draw graph continuously without lifting the penpencil from
the paper

Def 1 Afunction f x is continuous at n a if only if
c f a is defined

satisfies
G lima fcr exists
E him f x f a

If it fails to be continuous we say its discontinuousat x a

f is continuous on an interval if f is continuous at
every point a in that interval

Determining Continuity at a point

fer ok no

1 2 0

Then 7107 1 we have seen him oh 1

Therefore f x is continuous at 2 0



Determing Continuity over an Interval

ffr V4 re is in 14 7

1 E
Note 141memo dymain has thepoint x 4

So we need to check for two cases

Cases Continuity at n 4

We need to check for him FCR f 4 only
Now f 4 F 4 T20

him FCR him F 4 G 4 0

So him f x exists him f x f 4

f x is continuous at a 4

Case Continuity atany interior point x tin 14,7

Now him FCR him V4 FE4

77k time.ee
him.tn Fg

flt F4 so flu is cont at any interior
point of 4,7



Functions that are continuouseverywhere

f x polynomial in n say v5 txt 5

fer set us the absolutevalue function

f r exponential functions ex é 4

f r sink cosn

tann esen seek cot n are continuous on their
respective domains

logan lax Fe Uh rational functions are also

continuous on their respective domains

Discontinuties

Situation 1 LimaFG DNE

my

1
JuniDiscont
at n a



Situation2 Limaf a exists but not finite

n7 a n

Infinite
n a discount at

Statations 3 lima f r exits but f a doesn't exist

my

it Teatnity
at a a

Situation 4 Both him fcr f a exists but notequal

MY n a

I hemiahmity
at 2 9



So there are three type of Discontinuity
Infinite when

g f x
IN

Remable define fca intelligently

Imp when liar f x limafee

Eg flu 1EE
Domain a 1 4 2 2

At x 2
him fte ID Infinite discont at x 2

At n 2 Gm f x but it is not defined so

f 2 DNE

Removable discant at x 2

Note If f r is cont at x a then the limitsexists
at nza

But if the limit exists at x a then it might or
might not be continuous at Ksa



Intermediate ValueTheorem IVT

If f is continuous on Faib ies you can draw acontinuous

curve joining a f a b Fo then if c isanynumberbetween f a f b

Then there is atleast one no between a b with f no C

flat 8151

c Mr e

fla8ᵗʰ
a n is a b

Q Is there any such value between 0 N2 for
which re cos x holds

Sol Let us consider f x cosse se

Note f x is Continuous on 10,5
Now fA2 cos T2 72 0 72 72

f o cos o 0 1 0 1

Since 0 1 f 927 0 f o
So by IVT theseexits OE 0,92 such that fo 0
in cost D 0 cosD 0


