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Generalizations of the Mean Value Theorem of Integral

MmO zht
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Abstract. Let f (x) be continuous on the closed interval [a,b]. By the mean value

theorem of integral, there exists a point f on [a,b] satisfying

FEb-a)= [ ().

In other word, we can find a point 5 € [a, b] such that the straight line / defined by

y = 7(x) = f(g) passing the point (g,f(é:)) and parallel to the x-axis satisfies

[ F6ax= [ Foxpan

The aim of the present paper is to generalize the above mean value theorem of integration.

First, we shall prove the following
Theorem. Suppose that f (x) is continuous on [a,b]. Then the following statement
holds:

For any slope m ( resp. any point 1] € [a,b] ), there exists a point 1] on [a,b]
(resp. a slope M ) such that the straight line [ y= 71 (x) = f(?]) + m(x - 77)

passing the point (7], f (7])) and with slope M satisfies the following equality:

[ fde= [ Fian.
And further, we shall extend the above theorem to the case of the curve defined by the

polynomial of order 72.
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