
Writing Exercise 6

The rules of exponents tell us that a0 = 1 if a is any number different
from zero. They also tell us that 0n = 0 if n is any positive number. Neither
definition tells us the value of 00. We call this an indeterminate form.

If we follow the first rule (i.e., a0 = 1) we get 00 = 1. If we follow the second
rule (i.e., 0n = 0) we get 00 = 0. The rules of mathematics are designed to be
consistent, which explains why a = 0 is excluded from the first rule and n = 0
is excluded from the second rule. We are not dealing with a question of right
or wrong here. Neither rule applies as it stands, so there is no contradiction.

What value would you like 00 to have? If we chose a value we might want
it to make functions that evaluate to 00 continuous because we like continuous
functions. Consider the following examples:

1. Calculate xx for x = 0.1, 0.001, 0.0001, and so on as far as your calculator
will go. What pattern do you see? What would you set xx equal to so
that it is continuous (i.e., equal to limx→0 x

x)?

2. As x increases without bound, 1
x

approaches 0. As x increases without

bound, 1
lnx

approaches 0. So, as x increases without bound,

f(x) =

(
1

x

) 1
ln x

approaches 00. What value would we like to give this function as x in-
creases without bound? Evaluate f(x) for x = 10, 100, 1000 and so on, as
far as your calculator can reasonably go. What pattern do you see?

3. What does this say about possible values of 00?

[Finney, Wier, Giordano, Calculus, 10th edition, Addison Wesley Long-
man, 2001.]
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