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You have 24 inches of wire. Make a
rectangle that has the largest area
possible.




Intro to Limits.notebook April 01, 2016

What is a limit?

something that bounds, restrains, or confines

a number whose numerical difference from a mathematical function is arbitrarily small for all values of the independent variables that
are sufficiently close to but not equal to given prescribed numbers or that are sufficiently large positively or negatively

http://www.merriam-webster.com/dictionary/limit

5 J
Definition 1 Let f{x) be a function defined on an interval that contains x =a, except possibly
at x =a. Then we say that,
LA
if for every number £ >0 there is some number & > 0 such that
|/(x)-L|<e whenever 0 <|x-a|<d

http://tutorial.math.lamar.edu/Classes/Calcl/DefnOfLimit.aspx
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http://tutorial.math.lamar.edu/Classes/CalcI/DefnOfLimit.aspx
http://www.merriam-webster.com/dictionary/limit
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Math Terminology

Write: [im f(x)= L

X—cC

Read: "The limit of f of X, as x approaches c, equals L."

But What Does it Mean?

[im 1=
X 72

iz 2N
)ﬁg‘xf z-\a
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1
JS(x)=—-x-3
2
¥ 1.97 1.98 1.99 2‘@ 2.01 2.02 2.03
fix)] |-Qo016|-d0] | -300s| e [-1.9495/-149 [ -1.9%S
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lim(%x—3) =-2
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2
S(x)=x"=2
X 1.97 1.98 1.99 2.00 2.01 2.02 2.03
fix)
lim(x*-2)= 2
x—=2
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So, what does a limit mean to us?
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Try some on your own
Find a partner
Work problem, exchange paper, compare

For each limit, set up table and graph in calculator w/ y for f(x)

ﬂ-*

Iim 3 = 5 —_— A

x—10 \o

lim(x+4)= oL .ﬁ/‘/g
x—>—8 / \
lim(sinx) = O

X—>7T
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What did you notice about these limits?

no domalrv
For Well behaved functions, / (sskeLs
the limit is found by evaluating the function.
This is called Direct Substitution.

What types of functions are well-behaved?

Constant

Linear

Polynomial 7(
Sine/Cosine —_—
Rational (if denominator + 0) 24\
Radical (if radicand > 0)

s

April 01, 2016
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But what about this one?
2 _ <
=22t ()
X1 7
x | 9 45 | 99 | 100 o5 | 1] 1S
f{x) |4 As 11.914 2.06 | 2.( 2.(5
lim f(X): %
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Check these with same partner:

1) Are they well behaved at the input limit?
2) Is there a limit value there?

\/1 x—-2
x+3
l@cosx—lj:
x X

April 01, 2016
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A limit can exist, even if the function does not have
a value at that point.

However, you must be able to reach this limit
coming from both directions.

Still, not all function have limits.

April 01, 2016
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Three cases where as limit does not exist (DNE)

1. Unbounded behavior
2. Does not settle to a single value (oscillates)
3. Has different left and right side limits

April 01, 2016
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Unbounded behavior

. |
lim —
x—0 X

DNE

April 01, 2016
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Oscillating behavior

. (]
lim| sin| —
x—0 X

DNe

I/

~J

1
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~sin 1 over x.ggb
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Different Left and Right Behavior

April 01, 2016

L 1 1 1 1
5 4 3 2 A

1 1 1 1 1
1 2 3 4 3
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Tale of Two Limits

Lim /()=
ne

Lim /()=

>
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So far: Numerical, Graphical, Direct Substitution

1

Fine point #1: ]im(] 4+ x)x

x—0 B

(1+x)"(1/x) graph

average points
using table

. sInx |
11 m sinx/x graph
=0 x ®
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Fine point #2:
left side, A
right side limits
. 2x
lim @ lim u
x>0 x 0" X

Note the + and - signs!

April 01, 2016

21



Intro to Limits.notebook April 01, 2016

f(=2)=

Hm:f:\iuuxﬁf';ff(x):
2\\\ | | Lim f(x)=

2 2 . Lim f(x) =
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2 f(l) =

1l Lim f (x) =
T -

Lii{l f(x)=
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Fine point #3:
Limits at Corners

piecewise.ggb

April 01, 2016
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More practice?

. 7
Iim =
x—3 X — 3
lim(sinzx) =
x—1
. x*+1
lim =
x—3 X
. Vx+1
lim| —— | =
x—8 X — 4

April 01, 2016
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Other Techniques
Properties of Limits

1limb=»5b
2limx=c
3th’cf

4hmJ_ e

April 01, 2016
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examples -- f(x) =3x+2  g(x) =x*-1

1. !:_r)rc\ bf(x)=b !ﬂ (x)
2. E:nc[f(x) + fx)]= !ﬂ Ax)+ !ﬂ Ax)
3 gt A imsto)

700 _ )
4 Ax) limglx)

if limg(x)=0

s [iyo]

27



Intro to Limits.notebook

April 01, 2016

28



Attachments

1+x * Toverx.ggb
sin x over x.ggb

piecewise.ggb

DD DD

sin 1 over x.ggb
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SIN X

f(x)=
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SIN X

f(x)=
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