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Extended mean value theorem: JC,J -. [a, L:I —> R be differentiable
and j\(x) # 0 for all xe (a,L),
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(I‘F j(x) = X, we get the normal mean value theovem)

Then there exists X ¢ (o, L) with

Proof: We will use Rolle's theorem again,
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Define: h: [“/ I’:I — R by L\(X) = £ - < '(j&x) _j(o‘» + f(“)>

We have: k(a) = k(L) and h differentiable
Rolle's theorem

—>  there is X € (o, L) with L\\(;Z) =0
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L 'Hospital's rule: Let T be an interval and S,J : T —=> R be differentiable.
Let x.e T with {(x) = J(Xo) =0 and 3‘(x) # 0 for X#X, .

Then: (a’r least in a neighbourhood of Xo)
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X-=>X, X) X-> X, j(x
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X=> X, j(x) X=> X, j(x)
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Proof: Choose sequence (Xn)hem < I\ixo} with X, —> X, .

Apply extended mean value theorem for [0\, l:_\ = [X.,, xo-) or = [X,, x:}

:> there is a sequence (9(,,) with X, € (X,,, Xo) or (Xo, X,,)
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and X, —> X, satistying:
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X-=> X, j(x) < j(xh) j(Xh)- j(x,,) 3‘(%.) X-> X, j’(x) 0
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Example: () %ém fy(hx) %Cm 1+

X-=> 0 X X-> 0 1

(b) %Cm 1- cos(x) _ KLM + Sin(x) _ K“h Cos(x) _ 1T

X-> 0 x* X->0 1-x X-> 0 L
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