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T_[I-I The Intermediate Value Theorem Suppose that f is continuous on the closed
interval [a, b] and let N be any number between f(a) and f(b), where f(a) # f(b).

Then there exists a number ¢ in (a, b) such that fic) = N.
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The Intermediate Value Theorem states that a continuous function takes on every inter-
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| 3| The Extreme Value Theorem If [ is continuous on a closed interval [a, b], then
f attains an absolute maximum value fi{c) and an absolute minimum value f(d) at

some numbers ¢ and o in [a, b].

The Extreme Value Theorem is illustrated in Figure 7. Note that an extreme value can
be taken on more than once. Although the Extreme Value Theorem is intuitively very plau-

sible, it is difficult to prove and so we omit the proof,
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mediate value between the function values f(a) and f(b). It is illustrated by Figure 8. Note
that the value N can be taken on once [as in part (a)] or more than once [as in part (b)].
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exists, then f’(c) = 0.

4 | Fermat's Theorem If f has a local maximum or minimum at ¢, and if f'(c)

there exisis a number ¢ between o and b such thai

G flb) = H-ri

(1] fic)

" B —a

or, equivalently,

(2] Fib) — flay = Flchb — a)

43 Moan Clue “Tpgtom.

The Mean Value Theorem [If F is a differentiable function on the interval [a, &], then

We can see that this theorem is repsonable by imerpreting it geometrically. Figures
1 and 2 show the points Ala, flal) and Bib, fib)) on the graphs of two differentiable

functions.
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@ @ | | Hﬁﬂ'lEM: = 35. If two resistors with resistances R, and R; are connected in

| S parallel, as in the figure, then the total resistance R. measured
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