Lesson 2: One Sided Limits and Computing
Limits Numerically

January 15, 2020



Example 1

Compute
lim 2x +7
x—0~
and
lim 2x +7.

x—0*t



Example 1

Compute
im 2x+7
x—0~
and
lim 2x + 7.
x—0t

x |-1|—-1]-.01|-001| 0 | .001 | .01

f(x)| 568|698 6998 | — |7.002|7.02




Example 1

Compute
lim 2x +7
x—0~
and
lim 2x + 7.
x—0t
x |—-1|—-1|—-01|—-.001] 0| .001 | .01 | .1
f(x)| 568|698 |6998 | — |7.002|7.02]|7.2
Conclusion:
lim 2x+7=7.

x—0~




Example 1

Compute
im 2x+7
x—0~
and
lim 2x + 7.
x—0t
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Example 1

Compute
im 2x+7
x—0~
and
lim 2x + 7.
x—0t

x |-1|—-1]-.01|-001| 0 | .001 | .01

f(x)| 568|698 6998 | — |7.002|7.02
Conclusion:
im 2x +7=7.
x—0~
lim 2x +7=7.
x—0t

im2x+7=17.
x—0



Example 2

Compute
x—3

x—3~ X2 —4X—3'



Example 2

Compute
i x—3
im ————.
x—3~ X2 —4x —3

X 2.9 2.99 2.999 2.9999

f(x) | .01616 | .00166 | .000167 | .0000167




Example 2

Compute
i x—3
im ————.
x—3~ X2 —4x —3

X 2.9 2.99 2.999 2.9999

f(x) | .01616 | .00166 | .000167 | .0000167

Conclusion: 3
X —
im —— =0.
x=3- x2 —4x —3



Example 3
Compute
1

and
1

m .
x—4+ X — 4




Example 3

Compute
. 1
lim
x—4— X — 4
and
. 1
lim .
x—4+ X — 4
X 3.9 | 3.99 | 3.999 | 3.9999 4.0001 | 4.001 | 4.01 |41
f(x) | =10 | =100 | —1000 | —10000 10000 | 1000 | 100 | 10




Example 3

Compute
. 1
lim
x—4- X — 4
and
. 1
[im .
x—4+ X — 4
X 3.9 | 3.99 | 3.999 | 3.9999 4.0001 | 4.001 | 4.01 | 4.1
f(x) | =10 | =100 | —1000 | —10000 10000 | 1000 | 100 | 10
Conclusion:
= —OQ.




Example 3

Compute
. 1
lim
x—4- X — 4
and
. 1
[im .
x—4+ x — 4
X 3.9 | 3.99 | 3.999 | 3.9999 | 4 | 4.0001 | 4.001 | 4.01 | 4.1
f(x) | =10 | =100 | —1000 | —10000 | — | 10000 | 1000 | 100 | 10
Conclusion:
lim = —00.
x—4— X — 4
. 1
li = 0.

m
x—4+ X — 4




Example 3

Compute
. 1
lim
x—4— X — 4
and
. 1
[im .
x—4+ X — 4
X 3.9 | 3.99 | 3.999 | 3.9999 | 4 | 4.0001 | 4.001 | 4.01 | 4.1
f(x) | =10 | =100 | —1000 | —10000 | — | 10000 | 1000 | 100 | 10
Conclusion:
lim = —00.
x—4— X — 4
lim L =
s x—4
lim DNE.

x—4 X —




Example 4
For
F(x) = x24+1 forx§—2’
2x+1 for x > —2

compute
lim f(x)and lim f(x).

xX——2" x——27F



Example 4

For
F(x) = x24+1 forx§—2’
2x +1 for x > =2
compute
li f d i f(x).
X%IT2_ (X) an X—:TZJr (X)
X —21|-201|—-2001|—-2|—-1.999| —-1.99| —-1.9
f(x)| 5.41 | 5.04 5.00 — | —3.00 | —2.98 | —-2.8




Example 4

For
F(x) = x24+1 forx§—2’
2x +1 for x > =2
compute
li f d i f(x).
X%IT2_ (X) an X—:TZJr (X)
x | —21]-201|-2.001|—-2|-1999|—-1.99| —-1.9
f(x)| 5.41 | 5.04 5.00 — | —=3.00 | —2.98 | —-2.8
Conclusion:
lim f(x)=5.

X——2-
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For
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x | —21]-201|-2.001|—-2|-1999|—-1.99| —-1.9
f(x)| 5.41 | 5.04 5.00 — | —=3.00 | —2.98 | —-2.8
Conclusion:
lim f(x)=5.
xX——2-
lim f(x)=-3.

x——2+




Example 4

For
F(x) = x24+1 forx§—2’
2x +1 for x > =2
compute
li f d i f(x).
X%IT2_ (X) an X—:TZJr (X)
x | —21]-201|-2.001|—-2|-1999|—-1.99| —-1.9
f(x)| 5.41 | 5.04 5.00 — | —=3.00 | —2.98 | —-2.8
Conclusion:
lim f(x)=5.
xX——2-
li f = 3.
x—:TTr (X)
lim f(x) DNE.

xX——2




Example 5

Compute

lim 2x + 7.
x—0

-.01

—-.001| 0

.001

.01




Example 5

Compute
lim 2x 4+ 7.
x—0

x |-1|-1|-01|-.001| 0 | .001 .01

f(x)| 5 | 6.8 | 6.98 | 6.998 | — | 7.002 | 7.02




Example 5

Compute
lim 2x 4+ 7.
x—0

x |-1|-1|-01|-.001| 0 | .001 .01

f(x)| 5 | 6.8 | 6.98 | 6.998 | — | 7.002 | 7.02

Conclusion:
lim2x+7=7.

x—0



Example 6

Compute

lim 2x% — 3x + 1.
x—1

.99

999

1.001

1.01

1.1




Example 6

Compute
lim 2x% — 3x + 1.
x—1

x |0 9 .99 999 1 (1001 1.01

f(x)|1] —.08| —.0098 | —.0010 | — |.0010 | .0102




Example 6

Compute

lim 2x% — 3x + 1.

x—1
x |0 .9 .99 .999 1 1001 1.01 |1.1
f(x)|1| —.08| —.0098 | —.0010 | — |.0010|.0102 | .12

Conclusion:
lim2x> = 3x+1=0.
x—1




Example 7

Compute

x——1 (X + ].)2 ’

-1.1

—1.01

—1.001

—.999

-.99




Example 7

Compute

Sy ey
x |—-2|-11]-1.01| —1.001 | -1| —.999 —-.99 | —-.9
f(x)| 1 | 100 | 10000 | 1000000 | — | 1000000 | 10000 | 100




Example 7

Compute

xI—I>nll (X+1)2
x |-2|-11|-1.01| —-1.001 | -1| —999 | —99 | —-.9
f(x)| 1 | 100 | 10000 | 1000000 | — | 1000000 | 10000 | 100
Conclusion:

XI—I>n—11 (X + 1)2 N

= OQ.




Example 8

Compute
1
lim —.
x—0 X
X -1 —-1] —.01 | —.001 .001 | .01




Example 8

Compute
1
lim —.
x—0 X
X -1 —-1] —.01 | —.001 .001 ] .01 | .1
f(x)| —1| —10| —100 | — 1000 1000 | 100 | 10




Example 8

Compute
o1
lim —.
x—0 X
X -1 -1 —-.01 —.001 .001 .01 .1
f(x)| —1| —10| —100 | — 1000 1000 | 100 | 10
Conclusion: 1
lim — DNE.




Example 9

Compute

x—0

ﬂn(x).

X

—-.01

—.001

.001

.01




Example 9

Compute

i sin(x)

XIAO X '
X -1 |-1|-.01|-.001 .001 | .01 1 1
f(x) | .842 |.998 | 1.000 | 1.000 1.000 | 1.000 | .998 | .842




Example 9

Compute
i sin(x)
XIAO x
x | -1}]-1|-.01|-.001| 0| .001 | .01 1 1
f(x) | .842|.998 | 1.000 | 1.000 1.000 | 1.000 | .998 | .842
Conclusion: )
fim 570 _

x—0 X




Example 10

Compute

—-.01

.01




Example 10

Compute
-1
im cos(x)
x—0 X
X -1(-1|—-01|-.001| 0 .001 .01 1 1
f(x)| .46 | .05 | .005 | .001 | — | —.001| —.005| —.05| — .46




Example 10

Compute
-1
im cos(x)
x—0 X
X -1(—-1]-.01|-.001]| 0 .001 .01
f(x) [ 46 | .05 | .005 | .00 | — | —.001| —.005
Conclusion: .
cos(x) —
jim S5 =1



