Lesson 03

What approaches can we use to estimate limits?

Quick Check

r2—1

r—1

Look at the graph of f(z) =

What happens when ¢ = 17
What happens when x is near 1?
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What happens to f(z) when z is near 1?
In other words,

. x2 —1
im ——
r—1 w—]_

NMORHAL FLOAT AUTO REAL RADIAN HMFP MORMAL FLOAT AUTO REAL RADIAN HMP []
FRESS + FOR aTb1

NORHAL FLOAT AUTO REAL RADIAN HMP I:I

Plotl Plot2 Plot3 A Y1
............. g e 9.5 15
- 0.6 16
INY 180 0.7 |17
..................................................... 0.8 1.8
= 0.9 1.9

I\Y2 1 ERROR
ENY 3= 1.1 2.1
ENY4= 13 gg
E\Ys= 1y X
\Ys= 1.5 B

ENY 7= w=1.5

primethinker.com


https://primethinker.com/

Graphical, Tabular, and Algebraic View

f@ ¢ ————

y=f(x)=x*-x+1

lim(z* — 2z +1) =3

T—>2

The limit of f(x) as  approaches 2 from

both sides is 3.
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X
>
X 1.0 1.5 1.9 1.95 1.99 1.995 1.999 2.001 2.005 2.01 2.05 2.1 2.5 3.0
f(x) 11.000000|1.750000{2.710000|2.852500/2.970100|2.985025|2.997001 3.0030011{3.015025 [3.030100(3.152500|3.310000 {4.750000| 7.000000
- } * -
Left side Right side
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Definition

We write
lim f(z) = L

r—a
and say "the limit of f(x), as  approaches a, equals L"
if we can make the values of f(x) arbitrarily close to L (as close to L as we like) by

taking x to be sufficiently close to a (on either side of a) but not equal to a.
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What is the limit in each case?

f(z) f(z)
L T L
lim f(z) = lim f(z) =
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lim f(z)
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Use the graph to find each limit, if it exists.

f(z)

1. lim f(z) 2. ligi f(z) 3. 1i_>n% f(x) 4 limf(z) 5  lim f(x)

r—3 r—4
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In what ways can a limit fail to exist?

1. im M
z—0 X
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2. lim

r—1 (a; — ]_)2

3. lim sin
x—0

(

1

L

)
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Summary of common behaviors of a function associated with
nonexistence of a limit

lim f(x)

r—a

Does Not Exist because...

1. f(x) approaches a different number from the right side of a than it approaches from
the left side of a.

2. f(z) increases or decreases without bound as x approaches a.

3. f(x) oscillates between two fixed values as ¢ approaches a.
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Find the following limits or explain why they don't exist.
f(z)

]6 A
12

|
I
8 I
|
4 ° / :
| .
< ) O T T »
—2 2 4 6 8 10 12 14
-4 :
. |

1. £(2) 2. f(4) 3. #(6) 4. f(8) 5. £(10)
lig f(x) lim f(a) lim f(a) lim f(x) lim f(a)
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A question of equality

1. What is wrong with the following
equation?
4+ —6
T — 2

=z+3
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2. Keeping part (1) in mind, explain why
the following is correct.
4+ —6
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