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UP.584 Let a,b,c,d > 1 and f: [a, b] — [c, d] a continuous function for
which 34 € (a, b) such that

) b
ajf(x)dx+bj f(x)dx=a+c
a A

then prove:
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Proposed by Marian Ursarescu and Florica Anastase — Romania
Solution by the proposers
Let F:[a,b] » R F(t) = fatf(x) dx. Because f is a continuous function, the function F is

derivable and F'(t) = f(t),Vt € [a, b] we have:
b

b b b
j xf(x)dx 18P xF(x)|b — j F(x)dx = bj f(x)dx — j F(x) dx
a a a a
Using Mean Value Theorem:

32 € (a, b) such that f: F(x)dx = (b —a)F(A) or

b b
j xf(x)dx = b j £(x) dx — (b — @)F(2) =
A b A
_ b(Lf(x)dx+Lf(x)dx) - (b—a)faf(x)dxz

2 b
= d b d
af s@dx+b | fooax
Therefore,
af:f(x)dx+bflbf(x)dx=f:xf(x)dx2a+c (1)

On the other hands, we have:
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<0,Vx € [a b] ©
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