Undergraduate problems

U49. Let f:[0,1] — [0,00) be an integrable function. Prove that

/Olf(x)da: : /le3f(a:)d:c > /lef(:c)da: _ /01 2 f(2)dz.

Proposed by Cezar Lupu, Bucharest and Mihai Piticari, Campulung, Romania

First solution by Arkady Alt, California, USA.

[}
R:/Olf(:c)d:c-/o d:c—/ / f(x 3dmdy—/ / f(x)f(y)ydady
d

Lz/lmf(:c)d:c/ d:r—//f y)xiydedy =
//f y:cda:dy

Since 2 + y3 > 2%y + y?x then

2R = / / f(z)f(y)zddedy + / / @) f(y)yidedy =

/ / F@) )@ + 58 dady > / / F @) F )@y + vP)ddy =
//f a:yda:dy-l—/ / f(x)f(y)y*zdedy = 2L < R > L.

Second solution by Li Zhou, Polk Community College, Winter Haven

Le
t D=/Olf(:r)d:r-/Olzrgf(:r)d:r—/ole(m)da:~/011:2f(m)d9:

D = /01/01.1:31”(1:) y)dxdy — //:cyf y)dxdy
= [ [@-ar@sisay

Then
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