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Clasa a X-a

Problema 4. Numerele reale x si y verificd inegalitatea 21Igx+1g(1-x)>3lgy+Ig(y-1).
Demonstrati ca x>+ y° < 2.

Olimpiada, Republica Moldova

Solutie:

Impunénd conditii de existentd, obtinem xe(0,1) si ye(Lo). Inegalitatea din
ipotezi se scrie echivalent X*(1-x)>y*(y-1) sau X’ +y*2x°+y*. (1)

Vom arita ci are loc inegalitatea x+Yy® > x* + y°. (2)

Prin absurd, presupunem ci x+Yy? <x’+y®. Tinind seama de relatia (1), obtinem
X+x3+y?+y* <2x* +2y° sau x(1- X)2 +y?(1- y)2 <0, contradictie. Rezulti c3 inegalitatea
(2) este adevarata.

Aplicand (1) si (2), obtinem:

1+ X2 +1+y* > 2x+ 2y = 2(x+ yz) > 2(x2 + ys):(x2 + y3)+(x2 + y3)2 X+y x4y,

de unde rezultd x* +y* < 2.
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