Important Theorems! Remember these!!!

Extreme value theorem

If a real-valued function f is continuous in the closed and bounded interval [a, b], then f
must attain a maximum and a minimum, each at least once.

INTERMEDIATE VALUE THEOREM

If fis continuous on the closed interval [a, b] then f takes on every value between f(a)
and f(b).

Suppose d 1s any number between f{a) and f{b), then there is at least one number ¢ in
[a, b] such that flc)=d

£ : The Intermediate value theorem tells you that at least one ¢ exists, but it does not
give you a method for finding ¢ ... you must do that algebraically or graphically.
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fa) » Isf continuous on [a, b] ?

d » Is f(b)<d< fla)?
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» In this example, if a < ¢ < b, then there
are 3 c’ssuchthat f(c)=d

Intermediate Value Theorem for Derivatives

If a and b are any two points in an interval on which f is differentiable, then f’ takes on
every value between f’(a) and f’(b).



MEAN VALUE THEOREM

If f 1s contimuous on the closed interval [a, b] and differentiable on the open mterval

(a, b), then there exists a number ¢ in (a, b) such that

(o fe)=1(a)

fie)=— L
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Basically, the MVT says ...
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Rolle’s Theorem

Suppose f(x) isa function that satisfies all of the following.

1. f(x) is continuous on the closed interval [a,b].

2. f(x) isdifferentiable on the open interval (a,b).

3. f(a) =f(b)

Then there is a number c suchthata < ¢ < b and f'(c) = 0.

Or, in other words f(x) has a critical point in (a,b).
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