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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

Y
&
3700z f0

(x=a we ol Jiex)) 8 3928 lia)

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.
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— find all discontiuity points of f (x)then identify the
@ (O 1 type of discontinuity as infinite , jump, or removable
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Q1

Determine if 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
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use the given graph to identify all intervals gl Al Jeedl] pasan)
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Determine where f(x) is continuous. alaze f(X) Al s ol 23>
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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 fy>1

Determine the interval(s) where f is continuous
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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 =2 1)
& x> = 2x
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| 2sinx

LIS ifx <0
O 1/®=9, """ ifx=0

bcosx ifx>0
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Q1 /w= sin' 0 <x<2
o) 2

xt—x+b ifx>2

determine values of a and b that make the given function continuous.
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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.
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THEOREM. 4.2

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

(i) “(f + g) is continuous at x = 4,
(i) (f - ) is continuous at x = a and
(iii) (f/g) is continuous at x = a if g(a) # 0.
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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.
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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.
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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.)
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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.
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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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