E Continuity and One-Sided Limits

= Determine continuity at a point and continuity on an open interval.
= Determine one-sided limits and continuity on a closed interval.

= Use properties of continuity.

= Understand and use the Intermediate Value Theorem.
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THEOREM 1.13 INTERMEDIATE VALUE THEOREM

If f is continuous on the closed interval [a, b], f(a) # f(b), and k is any
number between f(a) and f(b), then there is at least one number ¢ in [a, b]
such that

fle) = k.
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Use IVT to prove that there will be a value c on
the closed interval such that f(c) = 0 g 1B

flx) =+ 5x — 3 [0, 1]

Q(D - = Since f(x) is continuous

on [0, 1] and f(0) < O < f(1),
At by IVT there exists at least
::/T one value c such that f(c) =0




Prove that there is a value ¢
guaranteed by IVT. Then, find c.

f(.r)z"j_ [ ] flc) = 6

X

() cont _‘é. Since f(x) is continuous
g [ jon [2.5, 4] and f(2.5) < 6 < {(4),

I8 (2. 5) =G, 8 2, by IVT there exists at least

one value c such that f(c) = 6
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One sided limits

types of discontinuities (removable/nonremovable)

Find a and b so that f(x) is continuous
(use the definition of continuity; use limits)
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63.

f() =3
Find a so that lim (ax — 4) = 3
x=1"
a(ll) -4 =3
om0
£(1) =3
Find a so that hm(ax - 5) =3
=1t
a(l) +5 =3
a = 2.
L =

Find asothat limax’ = 8 = a =2%=2-

x-2t



66. lLim g(x) =

x>0

lim g(x) = lim (a — 2x)

x—>0+

Let a = 4.

. 4smmx

lim

x>0

x—)0+

X

= 4



67. Find a and bsuch that lim (ax + b) = —a + b = 2and lim (ax + b) = 3a + b = -2.

xo-11 x=33"
a-b=-2
(+)3a + b= -2 2, x < -1
4a = 4 flx)=4x+1, -1<x<3
a= -1 -2, xz3



