
 82.4 Continuity

Idea fix is continuous at x a if we can draw

the graph of fat around x a without lifting our pen

ya y fix

a r n i s x
continuous discontinuous

Formally f is continuous at x a if

i fifa fix exists

Gil f is defined at X A and

iii finna fix flag

Most functions we have encountered in MATH 116



are continuous at every x in their domain These

include polynomials and rational functions

trig and inverse trig functions

exponential and log functions

hyperbolic trig functions

the absolute value function

Ex At which points is fix X
x

continuous

Solution fix X 1
x

is a rational function

and here it is continuous at all points in

its domain XER x I It is not continuous

at X I sinie f i is not defined

For piecewise functions discontinuities can sometimes

be found where the function changes pieces



Ex Find all constants a f b that make

if XC 2

fix

4

4 if X z

I ax 3b if X 2

continuous everywhere

Solution Note that f will be continuous at all

Xt 2 since b
24 is continuous for all Xc2

and ax 3b is continuous for all X 2 To

make f continuous at X 2 we need

fins fix f 21 4

or equivalently

Ima Fix fine fix 4



We have 8

fine fix fimz.by 4 fimz.bHyft2l 4b

Hence

fitz fix1 4 46 4 b 1

Also 6 1

Ima fix first ax 3b 29 35 29 3

Hence

fim fix 4 29 3 4

Za 1

a 12

a iz f b I will work

Important fact limits can be brought inside

continuous functions That is



If fima gal L and f is continuous at L

then Ima fight fffimagixi fill

Ex what is fino exo't'd

We showed earlier that fin x'cos 4 0

Therefore since I is continuous we have

fig ex'cost't elmo x'cos t e 1

Ex What is find y
Xt
2 5

Solution Since the square root function is continuous

dim Xtl
x so y

I
2 5 I Mo 2 5

I fingxlitt1251 1 1270 plz


