Math 141 Fall 2017

2.8 Intermediate Value Theorem

Theorem 2.8.1 (Intermediate Value Theorem (IVT)). Suppose f(z) is continuous on the closed interval

[a,b] and f(a) # f(b). Then for every value M between f(a) and f(b), there is at least one input number
¢ in (a,b) so that f(c) = M.
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Example 2.8.1. Show that f(z) = :r:"x—-{-l takes on the value 0.4.
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Example 2.8.2. Find an interval of length % containing a root of f(z) = 23 + 2z + 1.
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Example 2.8.3. Suppose f(—1) = —1 and f(1) = 1. Does the IVT imply that f(x) has a zero in the
interval [—1,1]?

/\/0, He @a«c;b?:m Could have O as a m?gs‘@
U&(QL- /Uaé,c( {' f‘vbt Ceon truwows fbjuwl-c,a-l—/kfr,

%

I / t= %

Example 2.8.4. Find an interval of length % containing the largest root of g(z) = 2% — 8z — 1.
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Example 2.8.5. Using the IVT, does v/z + v/ + 3 = 11 have a solution?
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