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2.5 Contmuity

A continuous process is one that takes place gradually,
without interruption or abrupt change.

Contwuous at a wumber a V4 = f(x)
L . fx)
A function f is continuous at a number a if: approaches -
limf (x) = f(a) @) |
xX—a
|
So f(x) is continuous at a if: /_\ I
|
|
. f(a) is defined (a € Df) 0 - X
2. 9lcl—7>rclz f(x) exists As x approaches a,

3. limf (x) = f(a)
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EXO\W\P\e I

The following figure shows the graph of a function 7 At which
numbers is fdiscontinuous? Why?

so\lutown

-
o 4
-
o L
=Y
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Examp\e 2 Where are each of the following
functions discontinuous? x?—x—2

@) fay=1r2 @ /=1 T

X —2 VA

1
) f(x>={ﬁ' x#0

1, X = YA VA

[
.
@
—_—
[ ]

=Y
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Exevcise 2

From the graph of t, state the intervals on which t is
continuous.

VA

™
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Contwuous from -

the v'\g\r.\'\' (\eft)

contwuous from contwuous from
the v'\g\n‘\' the \eft
A function f s continuous from And f s continuous from the
the v'\g\n‘\‘ ot a nwumber af: \eft ot a f:
lim £G) = £(@) lim f() = f(a)
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Exevcise $

@ From the graph of f, state the ’4

numbers at which f s

discontnuous and explown why. // /\

—4 ) 0 2 4 6

@ For each of the numbers stoted w part (a),
determine wWhether f s contnuous from

the v'\g\rd', ov from the \eft, or nerther.
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Exevcise H5 Exaw\P\es

For what value of the constant c is the @ The function f(x) = {
function f continuous everywhere.

Flx) = {cx2 + 2x, x < 2

3 -_— .
X CX, X =2 (a) continuous atx = 0

(b) continuous on R.
solution (c) continuous only on (—o0,0) U (0, o)
(d) continuous only on (0, ).

x—1 if x<-1

@Thefunctionf(x)= 2 if —1<x<1
x+1 if x>1
is

(o) {—1,1} (b {1}

@ {1 @ [-1.1]



EXO\W\P\QS on covd"wxu‘\'\'y from one side:

x+1ifx=2 ;
@ The function f(x) = { f 1S

The function V3 — x is continuous x? if x <2

from the right at x = 3. _ ,
(a) continuous from the right at x = 2.

(b) continuous from the left at x = 2.
(c) continuous on R.
(d) continuous at x = 2.

(o) True (b) False

@ The function vx — 3 is

(a) continuous at x = 3.

(b) continuous from the right at x = 3.
() continuous from the left at x = 3.
(d) continuous at x = 0.




If f and g are continuous at a and cis, @& Any polynomial is continuous everywhere,

a constant, then the following thatis, it is continuous on R = (—00, o).
functions are also continuous at a: o _

1.f+g @® Any rational functolor.m s contlr\uous whgrever
2.f-g it is defined, that is, it is continuous on its

3. cf domain.

A4.f—g

5. 5 (if g(a) # 0)

The foIIowmg types of functions are
continuous at every number in their
domains:

® Polynomials

© llL’}, cost =1 @ Trigonometric functions

@® Exponential functions
@® Rational functions

© lmésme =0

@ Root functions
@ Inverse trigonometric functions
® Logarithmic functions
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= Example 7

- Theorem ®

sinx

Evaluate lim

If f is continuous at b and )lci_zllg(x) = b, xo1 2 + cos x

then ygirgf(g(x)) = f(b) ST,
\o

e limf(g(x)) = f (g;gg<x)>

If g is continuous ata and f is
continuous at g(a), then the composite
function f o g given by (f o g)x

= f(g(x)) is continuous at a.
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EXQ‘MP\Q > Exqw\P\e 6

Inx +tan"lx

x2—1

find lim X t2x*—1 Where is the function f(x) =

) .
5—3x continuous?

so\ution e



Exaw\p\eﬁ

] ) 1—/x
Evaluate lim arcsin ( )
x—1 1-x

so\ution
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Example 9 Where are the following functions continuous?

@ h(x) = sin x? @ F(x) =In(1+ cosx)

so\ution
so\ution
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