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Types of Discontinuity

f(a) is not defined
(thegraph has a hole at x = a).
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Continuity and Its Consequences
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f(a) is defined, but lim f(x) does
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not exist (the graph has a jump
at x=a).
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DEFINITION 4.1

For a function f defined on an open interval containing x = a, we say that f is
continuous at a when

Iim f(x) = f(a).

Otherwise, f is said to be discontinuous at x = a.

8.1 iy pac)
Leaie @ aic dluaze f 0} Joio X =8 5955 d>gnn 3,28 B ad7al) f alall
lim £(x) = £(a “’

X=0 sc ZLH.iﬂ‘JJ11Lﬂﬂhldgj;jrCJ‘JuéJﬁpb’u’ ‘

— find all discontiuity points of f (x)then identify the
@ (O 1 type of discontinuity as infinite , jump, or removable

Jeai g g s ¢ f(X) D Juaky) b a

Yi Yi YA

- i

=

D +
xV

e e
o~

(a) (b) (c)

102




2024 - 2025

Q1

Determine 1f the function that 1s graphed below 1s continuous at x=0.

Q1

find all discontiuity points of f (x)then identify the
type of discontinuity as infinite , jJump, or removable

JadY) ¢ g s & f(x) Al Juad BB A
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use the given graph to identify all intervals gl Al Jeedl] pasan)
on which the function is continuous then identify the ilaie Al Lavie 955 ) @l fa)) ey 2l
type of discontinuity as infinite , jump, or removable laiiVh & 5 2 g
Y
5

|

|

| \

I

8 .

I i o [ ]

la 8 C |

I

Determine where f(x) is continuous. alaze f(X) Al s ol 23>
If possible, extend f a new function dagas Wls J) f 8 adei LSeo ylS 13)
xttx =2 _x*+2x—3

Q1 f(x)_x-l-—Z QO 1f)'= 1
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X N 2 —x—6

Q] f(x)zxz_zx_4 . Q1f(x)= 3

- 4x
x2 +4

Q1 f&)
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Q1 flx)=uxcotx
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3x—1 ifx<-1

\ ©( sinx
Q(\q f(x)= x*+5x if -1<x<1l Q 'I f(x)={7 r X F 0

3x3 ifx>1

Determine the interval(s) where f is continuous

A.Lna.‘.of ugj.» i_u:r- ((_1").‘.4.”) aJ...aJ| dA>

Q1 flx) = 4—3;2
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(x . 1)3/2

Q1 f®)

Q1 f(x) =In(sinx)
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Q1 flx) =sin" (x+2) g ' a1 Vx+1+e
' X

Q1 f(x) = In(sinx) Qi f =1
& x> = 2X
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| 2sinx

LIS ifx <0
QO 1/®=9, " ifx=0

bcosx ifx>0

_________

.....
- Y

- ae’ +1 ifx<0
Q1 /0= sin' 0 <x<2
T\ 2

xt—x+b ifx>2

determine values of a and b that make the given function continuous.

alais sUased) W) Jass b g a pud 2>
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THEOREM 4.1

All polynomials are continuous everywhere. Additionally, sin x, cos x, tan~! x and

e* are continuous everywhere, ‘(/J_c is continuous for all x, when 7 is odd and for

x > 0, when 7 is even. We also have that In x is continuous for x > 0 and sin~ ! x

and cos~! x are continuous for =1 < x < 1.

4.1 i, daz))

Gl 2lls ) 2BLa¥ls Lllns US (Lo dlaze spamll SIS g

99Ss Leaue xwwm%, Lllows JS e aliaz, €¥ 4 SiNX, COSX, tan™ x
,,...Jl&.a_-JaJ..a...alnxul.a.mL.S Ly 1 eSs eaie X > 0 pual) auesndy Bo,a n
- —1<x<1ae yliliaze cOs™1x o 8iD° X o x> 0

l" [ 1

THEOREM. 4.2

Suppose that f and ¢ are continuous at x = a. Then all of the following are true:

(1) | (f i g) is continuous at x = g,
(ii) (f - g) is continuous at x = a and
(iii) (f/g) is continuous at x = a if g(a) # 0.

4.2 4,450

Lol Lee JS ol X =0 wue glilazs g 5 f2aLS 13)
. x=ﬂ..u..¢EJ.¢a:i.¢_(f") (n
X=a sc abiaze (f-g) (i)

8(@) #0 oIS 153) x = a wue alaz, (f/g) (iil)
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explain why each function fails to be continuous at the given
x-value by indicating which of the three
conditions in Definition 4.1 are not met.

X pud e ilatie 7 ¢ JS ol ¥ 1Al 5..23
B dog i) (po (g) () E,LEYL dlasyd)
dile) o pia o) 4.1 i pad) 9 33,0 g))

Q1 f(JC)=xf1atx=1 O 1 f(x)zpf__ll Aty =1
_ Q\Qﬁ f(X)=sin%atx=0 Q] f(x) — efx:11 at x = (0
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THEOREM 4.4 (Intermediate Value Theorem)

Suppose that f is continuous on the closed interval [, b] and W is any number
between f(a) and f(b). Then, there is a number ¢ € [4, b] for which f(c) = W.

(Gnda el doal) s das) 4.4 2y, dasd)

S) 5 f(a) g s0e ) o W LSy f [a,] aalid)) 5,50)) 3 dlaie f colS )3)
' S() =W co> c € [a,b] Jin s3c angs alo

| i i >

ddawgl) il &8 >ibgd pu)

COROLLARY 4.2

Suppose that f is continuous on [4, b] and f(a) and f(b) have opposite signs [i.e.,
f(a) - f(b) < 0]. Then, there is at least one number c € (g, b) for which f(c) = 0.
(Recall that c is then a zero of f.)

4.2 i)

[f(a) - f(b) < 0 & ] duSlate olyLal Lgd f(B) 5 f(0) o8 b] sae alazs f 31 o 200
SR =0 anse 0sS5 € € (a,b) 130y 13ae JB3¥) Lo asgy wld

A e A3 sie cuSie 5 S1)
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use the Intermediate Value Theorem to
verify that f(x) has a zero in the given interval. Then use

the method of bisections to find an interval of length 1/4 that
contains the zero.

ada gl dgn) d.t_,.h.v ‘m.\an.u.u'

o lasgl) J:'udiujJ.n..aLng(x)ulw@AuU
g 1/4 Ldobo a',.d QB‘HY racd) das J.b‘n..\aauﬂ
) RSP~ | Ry S 53

R \
Q1 fx)=x*-7,[23]

Q1 flx) =x—4x-2, [2,3]
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Q1 f()=cosx—x][01]
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