2.3: Continuity

Continuity at a Point
Interior point: A function f{x) is continuous at an interior point c of its domain if

lim f(x) = £(c)

Endpoint: A function f{x) is continuous at left endpoint a or its right endpoint b
of its domain if

Example 1: Finding Continuity Graphically

a) Where is f(x) continuous?

Lo, D u(l,2v (2 4]

2T —-:Ay =f® b) Not Continuous?
| X= ‘ X= "L

\ | | | c) Compare this to the limits at these values.
>
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Types of Discontinuity

Removable Discontinuity: Jump discontinuity:

—/f(x) 8(x) h(x)
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Infinite discontinuity: Oscillating discontinuity:
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Exploration 1: Let f{x) =
x’ -9

1. Factor the denominator. What is the domain of f?
xi-q = (x+D(x—3) 0 X213 (09,~-Du(-3,3N(3p0)

2. Investigate the graph of faround x = 3 to see that fhas a removable discontinuity at x = 3.

3. How should fbe defined at x = 3 to remove the discontinuity? Use zoom-in and tables as

necessar};(s % -G _ }-AW‘ (i-#(x -l'3x"l’ﬂ ,&W\ _L.Elﬂ -7.0
Y23 TI—d T 43 (Wl2em) %3 x¥3 Tl

4. Show that (x - 3) is a factor of the numerator of f, and remove all common factors. Now compute
the limit as x — 3 of the reduced form for f.

1 3 a4 6
3 2 O

5. Write the extended function so that it is continuous at x = 3.
o-TxX-lo ;
%
X-q
9(x) = { 10
= x=3
3

**The function g is the continuous extension of the original function fto include x = 3.

Example 1: Determine if each function is continuous without graphing.

5 3-x x<?2

a) flx)={ X+ b) f(x)=] ¥ ~3 x<-1 0 gw=l2 x=2
x-4 x-1 x=-1 .
2

"‘"‘4-!-'(7:)- -y P, £ = -2 12
Bmoeod=2  LM-px)=-2 % £00= |
'f-n = -2 Lm. £00= !
Example 2: Determine the value for@so that the function is continuous. ‘F(qb - L
a) f(x)={-—-2;:13 L= b) f(x)= { Y
X—a:! TR =143 = x-* | v )= |
%:'r;.,_ £00 = % x-»l M Y= (1) 4 | +a=I
! 1+ +a=)
2a=606 24 a=|
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