Continuity June 30, 2015

1.4 Continuity

GOAL: 1. Understand definition of continuity at a point.
2. Evaluate functions for continuity at a point, and on
open and closed intervals
3. Understand the Intermediate Value Theorum gvr)

Homework for Section 1.4, Continuity and One-sided Limits

Study 1.4, #1-21, 27, 31, 37-41,
45 - 53, 61, 69, 87, 91, 93

Class Notes: Prof. G. Battaly

Calculus Home Page Homework on the Web
7] Part 1 Part 2

1.4 Continuity

How would you describe the graph of
a curve that is continuous on an interval?

Class Notes: Prof. G. Battaly

Calculus Home Page Homework on the Web
& Part 1 Part 2
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1.4 Continuity

Sketch: 'y = % s y continuous at x = 3?
X -

gcxf'%&"”

Class Notes: Prof. G. Battaly

Calculus Home Page Homework on the Web
3 Part 1 Part 2

1.4 Continuity
Sketch: y= 1 Is y continuous at x = 0?
X
Q=X X7
r’”“}*f\k” worepny
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1.4 Continuity

Sketch: [

Is y continuous at x = 1?

@
I

Calculus Home Page

&

Class Notes: Prof. G. Battaly

omework on the Web

Part 1 Part 2

1.4 Continuity

Sketch: X , X <1
y = 2 , X =
2x-1,x>1
y is defined
at x=1, yet it

is not continuous
at x=1. So, there
must be more to it.

Is y continuous at x = 1?
NO!
Why not?

@

% 5 -4 3 2 7
What is required to
make it continuous?

Class Notes:

Calculus Home Page
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1.4 Continuity

Sketch: X ,x<1
y =4 2 ,x=1
2x-1,x>1

What is required to
make it continuous?

Does the limit exist?
limy
x->1

lim y=
X->1-

Is y continuous at x = 1?

NO!

N Why not?
51 1.y is defined at x=1
gi 2. limit exists at x=1

lim y=

% -5 4 3 2 A

X->1+

0 2 3 4 5 6

2Him y? lim vy
3 x->1" X'>1+

_54

-6
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Calculus Home Page
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1.4 Continuity

Sketch: X , X <1
y=42 ,x=1
2x-1,x>1
What is required to
make it continuous?
Does the limit exist?
limy
X->1
lim y=|]

x->1-

Is y continuous at x = 1?

NO!

N Why not?

5 1.y is defined at x=1
i 2. limit exists at x=1
5

2]

N lim:y =]

X->1+

% 5 4 3 2

Class Notes:

Calculus Home Page
[3 i
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lim y= lim y=1
3| x->1- x->1+
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1.4 Continuity

Sketch: X , X<1
y = 2 ,x=1
2x-1,x>1

What is required to
make it continuous?

Does the limit exist?
limy
X->1

x->1- g

lim y=[]] .

Is y continuous at x = 1?

NQO!
Why not?

1.y is defined at x=1
2. limit exists at x->1

lim: y=|]

xX->1+

What is re

Calculus Home Page

% 1

Still not continuous!/-+

34

red to ..
make it continuous?-

-6

o T2 3 4 5 s

lim y= lim y=1

x->1- X->1+

Class Notes: Prof. G. Battaly

Homework on the Web
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1.4 Continuity

, X <1

Sketch: X
y=42 ,x=1
2x-1,x>1

Does the limit exist?

Is y continuous at x = 1?

NO!
Why not?

1.y is defined at x=1
2. limit exists at x->1

What is requigéd to |
make it copfinuous? |

\

Calculus Home Page

% 1

limy
x->1 * 3. lim f(x) =f(c
lim y=[T] /  lim y=
X->1- " X->1+
Still not continuous! /= lim y= lim y=1
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1.4 Continuity

What is needed for continuity at a point?

f(x) c lim f(x) f(c) Continuous
X-->C atx=c?
1 0 DNE DNE NO
X
X
X7 3 & DNE NO
X=3
- <
S <[ X, X< 1 2 NO
2 X=l
X=1, x>1
X*+3 3 6 6 YES
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1.4 Continuity

im x2-9
x>3 x-3 7
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>¢/Chr\ XN+e 36 P ,

X ‘? -9 8-7 6 5 4-3-2-1 /01 2 3 45 6 7 8 9
> S

to remove discontinuit;
at x=3, let: f(3)=6

Class Notes: Prof. G. Battaly

Calculus Home Page Homework on the Web
£ Part 1 payt 2

~<

1.4 Continuity
What is needed for continuity at a point?
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1.4 Continuity

Eo»\ﬁmb{\« cd‘&ﬁ-
H‘ ‘s:w.c:hh‘P con.at e ‘{
| {(g Lo il

. _/6\’»-«/{ KexsTs

Required to show continuity.
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1.4 Continuity

What about continuity on an interval?

Consider f(x) = 1/(9-x2) g(x) = 1
/o)

2]
1 2 3 4 L_J
o
+ -2 -2 1 o 1 2 3

CM' ES)BJ CMT(‘S,S\

Class Notes: Prof. G. Battaly

Calculus Home Page Homework on the Web
a Part 1 pgre 2

© G. Battaly 2015


http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/wcccalc1.htm

Continuity

June 30, 2015

1.4 Continuity

What about continuity on an interval?

Consider f(x) = \/(9-x°) g(x) =
V(9-x)
I. A function is continuous on an open interval (a,b)if
it is continuous at each point in (a,b).

L AY
AN 7

a b

II. A function is continuous on anclosed interval [a,b]if

it is continuous at each point in (a,b), and

l a
lim fox)=fla)  and  lim f(x) =f(b)
x->at x->b

III. Functions continuous on entire real number line are
everywhere continuous.
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1.4

Continuity
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3(,() _J_ Flomt alz1,2]"
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1.4 Continuity

é‘ ()()7"’[— F| CM:AEI)Q]? /M_a
47 S
N oys 2 — > X5

om X I~ 2
A7 ~> Lue
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a

1.4 Continuity

é;{&):)(::_‘ E:CM)\M@

X+
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1.4 Continuity

Class Notes: Prof. G. Battaly

Calculus Home Page Homework on the Web
a Part 1 pars 2

1.4 Continuity

Calculus Home Page Homework on the Web
] Class Notes: Prof. G. Battaly Part 1 Part 2
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1.4 Continuity

é{&)’ X- | F-'X9gnf1‘
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1.4 Continuity

F.:a)x>
iSc .
67&) =3k b) zl\zk
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1.4 Continuity

6Ml)= Xx> | _I\ 4-d
{ X~ SX /D X=5 )>(
(x- )1 Q)

I Discontinuity at
( X = -2 is removable.

X~7~A\K()<):~:)—gq': 7/
ﬂwd(x) SRSEEER
Al < X3-Q e

removable.

X jX ~/0 ) No limit as x ->5.
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1.4 Continuity

Intermediate Value Theorum (IVT)
If fis:

1. continuous on closed interval [a,b]

2. fla) + fib) |

3. kis any # between f(a) and f(b)

then 3 at least one ¢ € [a,b] D f(c) =k

Class Notes: Prof. G. Battaly

Calculus Home Page Homework on the Web
a Part 1 Part 2
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.#7, Al x—6x+8 o) Verity TVT M
2 Gl x )_’ogl W
b\)F.’c‘E‘ oF

i

Class Notes: Prof. G. Battaly
Homework on the Web

?alculus Home Page Part 1 Part 2
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1.4 Continuity

#%W £ {/x)—_ X=6x+§ o) Veity VT
® potern, . [o2) [53)
putqn et L5 P)Flc> /tfc):/?
O+, {0 F-1veE = ¢
VOSSO

__> value between 0 and 3

where f(x) =0 because 0 is

@ \,<0\< ¢ between -1 and 8
proy (s K=o
x x4 €0
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