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Objective:

» Compute limits from graphs

e Explain what a limit is

» Compute a limit from a table of value

Topic: 11.1 Finding Limits Using
Tables and Graphs

What is a limit? Read 11.1.... What does it say that Mr. Wee did not talk
about?

What kind of function is this? W
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What value does the function f(x) equal as x
approaches 3 from the positive side?
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As we approach x=0 will we
ever get to f(x)=-1/3

Why can't we get to f(x)=-1/3??

okay... yes if we go to 0 and we get to 0 then f(x)=-1/3.... ; however, we will never get to 0 because
that is what the limit is all about

An Introduction to Limits

May 14, 2013
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hill. Because 2

Yy =2

the x-axis.

Suppose that you and a friend are walking along the graph of the function

Figure 11.1 illustrates that you are walking uphill and your friend is walking down-

is not in the domain of the function, there is a hole in the graph at

arning signs along the graph might be appropriate: Caution: f{2) is unde-
fined! If you or vour friend reach 2, you will fall through the hole and splatter onto

x approaches 2 from the left.

Figure 11.1 Walking along the
graph of f, very close to 2

x 1.94 1.990 | 1.9990 2 20001 | 2001 2.01
fixy = J: e X 1999 | 39999 | Undefined | 40001 4001 |4.01
Jix) geis closer to 4, Six) geis closer to 4,

Technology

A graphing utility with a TABLE
feature can be used to generate
the entries in Table 11.1. In
TBLSET. change Auto to Ask
for Indpnt, the independent vari-
able. Here 18 a tvpical screen that
verifies Table 11.1.

X[
i198 =99
1,983 | 3983
1.9588 | 3.59888
20001 | 40001
2.001 001
€.01 .

WV1BCKE=4) - (X-2)

x approaches 2 from the right.
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Limit Notation and Its Description
Suppose that f is a function defined on some open interval containing the
number a. The function f may or may not be defined at a. The limit notation

lim f(x) = L

=4

is read “the limit of f(x) as x approaches a equals the number L.” This means
that as x gets closer to a, but remains unequal to a, the corresponding values of
J(x) getcloser to L.

Finding Limits Using Tables
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Table 11.2

.
fix) = 3?

Technology

sin x

The graph of f(x)

illustrates that as x gets closer o
0, the values of f{x) are
approaching 1. This supports our
inference that

(=10, 1, 1] by [=2.2,1]

x approaches 4 from the left. x approaches 4 from the right.

109 3.999 39900 —— — 40001 |[4.001 4.01
47.7603 | 47.9760 | 47,9976 —— ~—— 480024 [48.0240 | 48.2403

[ix) gets closer to 48, Jix) gets closer to 48,

From Table 11.2, it appears that as x gets closer to 4, the values of 3x% get closer to
48. We infer that

lim 3x* = 48,
=4

Table 1.3

x approaches § from the lefl. x approaches O from (he right.
X 003 00z il —— =00l (g LXK
fixy = L:' (L99985 | 1.99993 | (1LI9MIE ——s — (DUIUR | (L99993 | DUYIRS
Jix) gets doser to 1. Six) gets closer to 1.

From Table 11.3, it appears that as x gets closer to O, the values of

s x
to 1. We infer that ’

get closer

May 14, 2013
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Example

Use a table to find the limit: lim Y 4

=2 y—2

Finding Limits
Using Graphs

May 14, 2013
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Example

----------------------------

.........................

Use the graph to determine the limit:

---------------------------

.........................

vV ¥ )
fla) .
L L1 y= f[x) L1 y= flx)
! . :
a a a
(a) (b} (4]

Fl'gure 1.2 Incach guph. as x geis closer 1o a, the values of f get closertwo L lim fix) = [.

limx sin x

e
I—u
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Example Use the graph to determine the limit:  lim— ' +3

One Sided Limits
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4 .
Imz X =4

X—*s

ey X 1.99 1.999 1.9999 —
(2.4) flx) = x 3.9601 | 3.9960 3.9996 —»

[T -

+ ¥ 8 -~
3 4 limx® = 4

x=»2"

Figure 1.5 As x approaches _
2 from the left (red arrow) or - A - A
from the right {blue arrow), | * <001 ! 2.001 I Ll

values of f{x) get closerto 4. ﬂx} = y? — 4.0004 40040 4.0401

One-Sided Limits
Left-Hand Limit The limit notation
]ii_n J(x)=L

is read “the limit of f{x) as x approaches a from the left equals L™ and is called
the left-hand limit. This means that as x gets closer to @, but remains less than a,
the corresponding values of f{x) get closer to L.

Right-Hand Limit The limit notation

lim_f{x) =L
=4
is read “the limit of f{x) as x approaches a from the right equals L™ and is

called the right-hand limit. This means that as x gets closer 1o a, but remains
greater than a, the corresponding values of f(x) get closer to L.

May 14, 2013
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Equal and Unequal One-Sided Limits

* One-sided limits can be used to show that a function has a limit as x
approaches a.

lim f{x) = Lif and only if both
JLn;l f(x)=L and xli-n}f{'r) =L

* One-sided limits can be used to show that a function has no limit as x
approaches a.

If lim f(x) =L and lim_f(x) = M,where L # M,
K=a i=a

lim f(x) does not exist.
I—=a

flrymx?+1,x<1

v fld=x+3.x21

Figure 1.6 As x approaches |
from the left (red arrow) and from
the right (blue armow), values of
fix) donot get closer to a single

Study Tip e

The word from is helpful in distinguishing left- and right-hand limits. A left-hand limit
means vou approach the given x-value from the left. [t does not mean that vou approach
toward the left on the graph. A right-hand limit means vou approach the given x-value
from the right. It does not mean vou approach toward the right on the graph.

May 14, 2013
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Example

Use the graph of the piecewise function f to find lim f(x)

Example

Use the graph of the piecewise function f to find Iim f(x)

12
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Example

Use the graph of the piecewise function f to find lim f(x)

Example

Use the graph of the piecewise function f to find lim f(x)

h

o

P
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Find lim f(x) given

x—2

the graph of f(x).

(a
(b
(c

Find lim1 f(x) given

X— - —
P

the graph of f(x).

(@) 3
(b) -4
(c) 1

) 0
)4
) 2

(d) doesn’t exist

May 14, 2013
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Homework: page 1013-1014: 1-31 odds

Self- correct: Put your score on top... count parts
as separate questions....

_ 2
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