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FIGURE 2.28 Intervals associated with
the definition of right-hand limit.



One-sided limits have all the properties listed in Theorem | in Section 2.2. The right-hand
limit of the sum of two functions is the sum of their right-hand limits, and so on. The theorems
for limits of polynomials and rational functions hold with one-sided limits, as do the Sandwich
Theorem and Theorem 5. One-sided limits are related to limits in the following way.

THEOREM 6 A function f(x) has a limit as x approaches ¢ if and only if it has
left-hand and right-hand limits there and these one-sided limits are equal:

lim f(x) = L = lim f(x) =L and lim f(x) = L.
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THEOREM 8—Properties of Continuous Functions If the functions f and g are
continuous at x = ¢, then the following algebraic combinations are continuous
atx = c.

1. Sums: F+ g

2. Differences: f—g

3. Constant multiples: k- f, forany number k

4. Products: frg

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

6. Powers: f".  napositive integer

7. Roots: \"/f provided it is defined on an open interval

containing ¢, where n is a positive integer
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