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Bridges Math 122 B
#5 LIMITS [1.8] & CONTINUITY [1.7]

NON-TECHNICAL DEFINITION OF A LIMIT (MATH 124):

We define the limit of the function f(x) as x approaches ¢, written lim,_,. f(x), to be a number
L (if one exists) such that f(x) isascloseto L as we want whenever x is sufficiently close to ¢
(but x # c). If L exists, we write lim,_. f(x) = L.

Example 1: Explain why lim,_q (;1—,_) does not exist.
As x approaches zero, xiz becomes arbitrarily large, so it cannot approach any finite number L.

Therefore we say ;1-2- has no limit as x = 0 and we write: lim,_,q (;1-2) DNE where
DNE = Does Not Exist.

If, however, limy_,. f(x) doesnot exist because f(x) gets arbitrarily large on both sides of ¢, we
also say limy., f(x) = o,

Since fz--roo as x —» 0% and;%-»ooasx-—w“,wealsowrite limx..og-z)=oo.
DEFINITION OF CONTINUITY

The function f is continuous at x = ¢ if the following principles hold:
(1) f isdefined at x = c, thatis (¢, f(c)) isa point on the graphof f.
(@) [a] limg,e- f(x) = lim,_ .+ f(x)
(b] lim.,.f(x) = f(c)

(x+1) ifx<1

i = 1?2
x if x>1 Is g (x) continuous at x = 1?

Example 2: Let g(x) = {

Example 3: Let h(2) = _s;_z%tl:._' Is h(z) continuous at z = 37
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#6 EVALUATING A LIMIT

Evaluate by GRAPH

j(xb

Math 122B

=8

nadmo

.

&

—1X

(@) limyo-(f - 9) =
®) lim, +(f-g) =
© im,_, (Ff-9)=

Evaluate by CHART

F 4
jx-5{

glx) = +2

@) lime,,-(f+g) =
(e) limy_+(f +9) =

® lim,,, F+9)=

(@) limy,s-(g(x)) =

() limx-os*(g(x)) =

(c) lim,_s (g(x)) =

Evaluate by SUBSTITUTION
e 1+1 ifx<1

fx)= -1 if x=1
In(x)+2 ifx>1

(@) limy,-(f(x)) =

®) limy 1+ (f(x)) =

© lim,,, (f(x)) =

Evaluate ALGEBRAICALLY

1i 3e*-2
Moo 7 ex



