CHAPTER 4 Derivatives

Assume x; is such that a < x, < x < x; < b. By Cauchy’s generalized mean value theorem,
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from which we see that
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Let us now suppose that lim f,((x) =L and write Equation (1) as
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We can choose x, so close to x, that | FEgE -L | <e. Keeping v, fixed, we see that
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Then taking the limit as x — x,+ on both sides of (2), we see that, as required,
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Appropriate modifications of this procedure establish the result if x — x; —, x = xp, x — %, or x — —o,
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All of these have the “indeterminate form” 0/0.
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. Note: Here L'Hospital’s rule is applied twice, since the first application again yields the “indeterminate
form” 0/0 and the conditions for L’Hospital’s rule are satisfied once more.
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All of these have or can be arranged to have the “indeterminate form” oofco,
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4.29.  Evaluate lim % Inx.
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The given limit has the “indeterminate form” 0 - o, In the second step the form is altered so as to give the
indeterminate form eo/eo, and L'Hospital's rule is then applied.



