Answer on Question #50469 — Math — Calculus

The maximum value of [x(x-1) +1]1/3,0<x<1is?

Solution

Function f(x) = %(x(x — 1) + 1) is continuous on the segment [0; 1] and differentiable at all points of
this segment except, possibly, finitely many points. Then the largest and the smallest values of f(x) on
[0; 1] belong to the set consisting of £(0), f(1), and the values f (x;), where x; € (0; 1) are the points

at which f'(x) is either equal to zero or does not exist (is infinite).
Evaluate £(0) =3 (00— 1)+ 1) =3(0+1) =3,
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f) =300 -D+1)=30+1) =5ie f(0) =f(1) =

, 1 ' 1 , 1 , 1 ,
fx)= <§ (x(x—1)+ 1)) = |additive property| = §(x(x -1) + 5(1) = §(x(x -1)) +0

1 : 1 , 1 ,
=3 (x(x — 1)) = |the derivative of the product| = < (x) (x — 1) + §x(x -1)
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hence 2x—1=0,sox=%.

1 1(1/(1 1/ 1 1 1/ 1 13 1 _1
Caleutate f(;) =3(;G-1)+1)=5(-5-3+1) =5(-1+1)=53=3<5
Thus, the maximum of i and % is §, that is why the maximum value of f(x) =§(x(x— 1)+1),0<

x<1,is g, because f(0) = f(1) = %
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