7.5 Indeterminate forms and L'Hopital's Rule
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If the continuous functions f(x) and g(x) are both zero at x = a, then
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cannot be found by substituting x = «. The substitution produces 0/0, a meaningless ex-
pression, which we cannot evaluate. We use 0/0 as a notation for an expression known as
an indeterminate form. Other meaningless expressions often occur, such as 00/00,
00+0, 0o — o0, (° and 1™, which cannot be evaluated in a consistent way; these are
called indeterminate forms as well. Sometimes, but not always, limits that lead to indeter-

minate forms may be found by cancellation, rearrangement of terms, or other algebraic
manipulations. Thiswas our experience in Chapter 2.

THEOREM 5— L'Hépital's Rule  Suppose that f(a) = g(a) = 0, that f and g are
differentiable on an open interval / containing a, and that g'(x) # Oon/ifx # a.
Then
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assuming that the limit on the right side of this equation exists.
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EXAMPLE 4  Find the limits of these 0c /00 forms:
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Here a may be either finite or infinite.
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