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SECTION 7.5 Strategy for Integration 547

The functions that we have been dealing with in this book are called elementary
functions. These are the polynomials, rational functions, power functions (x"), exponen-
tial functions (b*), logarithmic functions, trigonometric and inverse trigonometric func-
tions, hyperbolic and inverse hyperbolic functions, and all functions that can be obtained
from these by the five operations of addition, subtraction, multiplication, division, and
composition. For instance, the function

()—\/xz;l_i_l( h,)_ sin 2x
flx St 0% = n(cosh x) — xe

is an elementary function.

If f is an elementary function, then f" is an elementary function but .l' f(x) dx need not
be an elementary function. Consider f(x) = ¢*". Since f is continuous, its integral exists,
and if we define the function F by

F) = | e ar
then we know from Part 1 of the Fundamental Theorem of Calculus that
F'(x) = e*

Thus f(x) = ¢*"has an antiderivative F, but it has been proved that F is not an elementary
function. This means that no matter how hard we try, we will never succeed in evaluating
l ¢*" dx in terms of the functions we know. (In Chapter 11, however, we will see how to
express | ¢** dx as an infinite series.) The same can be said of the following integrals:

" cos(e*)dx

* sin x
‘ dx
5

In fact, the majority of elemeptary functions don’t have elementary antiderivatives. You
may be assured, though, that the integrals in the following exercises are all elementary
functions.
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