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Problem:

Suppose that f(x) = az?® + bz + ¢, where a, b and ¢ are positive real numbers. Show
that for all nonnegative real numbers x1, za, ..., X104

102§1/f<$1) < fxa) -+ f(mr024) > (%Y1 - o+ - - T1024)-

Solution:

Let us show that for all z,y > 0

f(@)- fly) > (f(Vy))® (1)
Indeed,

F@)-f)—(f(Vay))? = ab(z®y+zy’ —2xyy/z/y)+ac(a® +y° =2y ) +be(a+y—2,/zy)
= abzy(vVz — /y)* + ac(z — y)* + be(vT — V/y)? >

Now by (1)
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f(@1) - fz2) -+ f(w1024) > H VTiTii1)) 2> H F(V/ Tit1Tipaligg))t > - -
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The required inequality readily follows.



