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Rolle’s Theorem: Let f be a continuous function defined on the closed interval
[a,b], and differentiable on the open interval (a,b). Let f(a) = f(b). Then there
exists a ¢ in (a,b) such that f'(c) = 0.

The heavy lifting in this proof is performed by the Eztreme Value Theorem.

Lemma: The Extreme Value Theorem

Let f be a continuous function defined on a closed interval.
Then f attains its extreme values.

Rolle's Theorem:  Let fbe a continuous function defined on the closed interval
[a,b], and differentiable on the open interval (a,b). Lastly, let

f(a) = fib).
Then there exists a ¢ in (a,b) such that f’(c) = 0.
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Constant functions have zero slope,
s0 pick any point c in (a,b) and then
f!(c) = 0.

Main Logic
Splitter

There must be a point m in (a,b)
in which f(m) is a minimum. Since
fis differentiable, it has a well-
defined slope to the immediate
left and right of the point m.
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There must be a point M in (a,b)
in which f(M) is a maximum. Since
@ f is differentiable, it has a well-
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left and right of the point M.
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Since the slope of f must be continuous on
(a,b), it must be zero at m. Therefore
set ¢ = m in and we have that f’(c) = 0.

Since the slope of f must be continuous on
(a,b), it must be zero at M. Therefore
set c = Min and we have that f'(c) = 0.




