
Day 5: Continuity

A function is iXriClfl t.4 ott s_____over a given interval if you can draw the function without lifting your
pencil over that interval. No Break, No Jumps!!! Otherwise, it is discontinuous.

A function is continuous if it is continuous at a, for all values of a in the domain.

A function is discontinuous at a when f(a) is not defined; 
lim f{x) does not exists or lim fix) A /(a)x^a x—>a

y

Example 2: Test the continuity of each function at 
a) fix) = x3 — x

Oo/\4) ilWlocLj fJAX.nj l -i''M-cl)
X2 - x - 2

c) fix) =---------—
X - 2

,he/ui- ''7C=" ^

= 2. If it is not continuous there, state why.

b )fix) =
i

(x-2)2
dcs A., t X--- X

O■finite- cCCa/fCCy)

d) gix) = |A-x2,
:3

x<2 
x > 2

'JliiY) 3^ o
y-2 2 ’■ j Llrf'f ^ *

hi) 3 12 5
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Functions that are continuous (over their domains)

® Polynomial functions
0 Rational functions (Continuous over its domain (however there are discontinuities, just not in the domain)
» Absolute value function y=\x\
• Exponential functions
• Logarithmic functions
• Trigonometric functions
» Radical functions (y = tfx, ifn is a positive integer greater than 1)*

In the previous section we discussed the limit of f(x) as x —> c, where c is a finite value. However one might 
be interested in how the function behaves at infinite points. There are 2 different types of limits involving

Finite Limits
In this type we take the limit as x —> oo or X —> —°o and we get back a finite value. Two easy examples are:

infinity.

lim - = 0

Infinite Limits
In this type we take the limit as X —> Cand we get back an infinite limit. Three easy examples are:

lim
1

lim — = °o
x->0~ X

= CO
x—»0+ X 2

lim—- = CO
^0

In the examples we can see that as x approaches 0, the limit approaches infinity. A vertical asymptote is 
actually defined in terms of infinite limits.
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Examples using Finite Limits (use graphing calculator to check)

lim
6x -13 
2x + 5 lim

3x -10
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4xi + 5

■r ^,fY) 
X-^-oo

l-x2 
1 lOx + 7

lim-

J^AiS*) ' oc

lim
2x + l

4x‘+3

f O
if m 
y-3-<co

^ _y^C-3

O

Xr5Qj ■■XL— 'VXL

i-X,oiD ~:“ CX > vf

/ * ~ \ la
i^/- , f .2 > ( , - ■

/ /V'r) — ;x:„
X'> o la ■aa

X x'% 9 ^

x-- - fx"’1
* =09 -«iO

Examples using Infinite Limits (use graphing calculator to check)

1 \ rn
o9~go

**

:: 11 no

Y-^'-co

xil?

2o -r2)°

3x-l 
lim-------

x->2+ x — 2
S'u-fatA- 2 =-£»/

•4 Hr .9f)0 
yfa~

.. 3x-l , ,
lim—- in 233 1*->2 X - 2 '

<X>

lim —:-----
*->r X2 - 9

oA«o t 22) 7 )

itCO
X-^3" Cx-3)6tt-3)

v 25 - x2 
lim

2?

2 2-

if^1)

>5" X - 5

— CX>

//7»1

X-9-31 or .3

- CO

2* i f? to- 'x 7 D

A-3 <2>

X-4$> O
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Finding Asymptotes

Find the horizontal and vertical asymptotes of the function f(x) ■
3x + 5
x — 2

To find the horizontal asymptotes, examine the lim /(x) and the lim /(x)
JC->oo X->-co

u ff) 3" -! h no
XX ~«o

Avp
X-5»co

=c
+ 53
X5C'- 3

3C _ 
"Si 2. "7° P

—
X3 ts

3

OU un

To find the vertical asymptotes, look for x value that the denominator is zero and find the limit at that point
(yfO ~

IfiV ——- — ^oo
lim

A-cO x-^v/1^ ya" k&ijs lijUa^

£KA bt. Jyxv ioLtf ^ ^
Practice

x
Find the horizontal and vertical asymptotes of the function y(x) = —-----. Graph to verify.

. -v- > -c... x -4^r. ... _ I 1'rr)
A-500 2C -<-f -3^00 —- O

Cf
fM

V A-« :dc- ti

_33__ -c oo 
y^-r1” cx-'Oc^cv^)

U
->CA'Z~ 3c-^Xx+£)

m •r -go

Urn
cx3)Gxic3)

■r: 6c* V ro — CO

Coe-*) 3co£)


