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1.4 Continuity and One-Sided Limits

Definition of continuity:

f(x) is continuous at x = a if and only if (iff) | I\M QC)L\) = ‘QCQ )
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In other words, f(x) is continuous at x =a iff R - P 10 o (JU—
Process to determine if f(x) is continuous at x =a. GOAL: Does lim f(x) = f(a)? Yes — continuous No — not continuous
X—a

1. What is f(a)?

2. What is lim f(x)?
xX—=a
Is the same “rule” used for f{(x) on both sides of x = a?

‘/\;No
Y

Find xl_l.r;l_ f(x) and XI_I.T+ fx).

YES

Use 1.3 limit techniques to find the limit.
P Does lim f(x) = lim, f(x)?
X—=a X—a
Does lim f(x) exist?
X=—a

/\
YES NO

YES NO lim f(x) = lim f(x)=lim f(x) lim f (x) does not exist
x—a x—at x—a x-a
x
Does ll_r.rcil f(x) = f(a)? f(x) has nonremoveable discontinuity at x = a. Does lim f(x) = f(a)? f(x) has nonremoveable discontinuity at x = a.

YESA/\‘ NO YEIS\‘ NO

Y

f(x) is continuous at x = a. f{(x) has removeable discontinuity at x = a. f{x) is continuous at x = a. f(x) has removeable discontinuity at x = a.
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x4 2 ifx<1

LIs f(x) = if x = Tcontinuous at x = 12
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3. Why must f(x) = x? — 3x — 2 have at least one real zero on the interval [0,7].
{A real zero is an input where the output is zero. In other words, a real zero is an x-intercept on the graph of f{x).)

K we know L0 ("=3u -2 ¢ comtinunous
ownd Y= 0 -3(H-7=-2 awd B2 TR -2 = 26

AN
‘uul‘sf

S !
LY 15 comtivuows g £(0) omd £(F)=26 ¢ £y Goes Lrevnr q

Y\-e“c)a:‘rkve e o 70@4,;-&-}\/Q S Fla e s }aﬁ_ at /eaﬁ;’"f' aT¥Te. 1\}1/0-7‘
(0,3) vt ()= O,

fheore Intermediate Value Theorem

If f is continuous on the closed interval [, b, f (a) # f (), and k is any number between f () and

F (b), then there is at least one number ¢ in [a, b] such that

fle)y=k.
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