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THEOREM 9 Properties of Continuous Functions

If the functions f and g are continuous at x = ¢, then the following combinations
are continuous at x = c.

1. Sums: f+g

2. Differences: f—g

3. Products: f-g

4. Constant multiples: k+ f, for any number k

5. Quotients: f/g provided g(c) # 0

6. Powers: f"""’"} provided it i1s defined on an open interval

containing ¢, where r and s are integers
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lim (f + @)(x) = lim(f(x) + g(x))
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= lim j(x} + lim g{x), Sum Rule, Theorem |
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- )‘(f) + g{f-') Continuity of f, g at ¢
= (f + g)e).

This shows that / + g is continuous.

.NO'X¥Y N'XZIID K'N_D'AN'Y7I9 NN NIXINYT T2 9 nnIX'M 7w 5 'on N1idNA wnnwa nkan nnaim
NAXNN NO'WA 7122 NIX'YN W7 AT 2V 2wn7 01X oK) lim,,. Py = Py 12 D"nn D ¥ 1'0 0719 75 Nk

(N9 NYAIDNY WXIN NNIN KT ,0"PNN AT 'NINY UKD NNtn

THEOREM 2 Limits of Polynomials Can Be Found by Substitution
If P(x) = a,x" + a,—1x"' + -+« + ap, then

lim P(x) = P(c) = a,c" + ap—1¢" '+ -+ + ay.
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FIGURE 2.57 Composites of continuous functions are continuous.

THEOREM 10 Composite of Continuous Functions

If f 1s continuous at ¢ and g i1s continuous at f(c¢), then the composite g © [ 1s
continuous at c.
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Say a function, f(x), has a hole at z = ¢. So f(c) does not exist. But say that the limit of f(z) as
x approaches c exists and is L. We can pick any positive number, €, so that shifting 2 sufficiently
close to ¢ on the z-axis (so that the distance between z and ¢ is always less than some number, §)
ensures that the distance between f(z) and L will be less than our chosen epsilon. Does this set-
up not imply continuity? Wikipedia says that ¢ needs to be a "limit point" on our domain. Does
that mean f(c) has to exist or just that its limit has to exist?

nlvn

If a function is continuous at every point in its domain, then it is a continuous function. The point
¢ in your example is not in the domain of your function and should not affect the continuity of
your function.
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FIGURE 2.53 A function 1 P —
that 1s right-continuous, |
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FIGURE 2.54 The greatest integer
function is continuous at every
noninteger point. It is right-continuous,
but not left-continuous, at every integer
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