ROMANIAN MATHEMATICAL MAGAZINE

SP.546 If a, b, ¢ € (0, 1) then:

V3a—aZ++/5b—b2++7c—c2</15(a+b+¢c) — (a+ b+ c)?
Proposed by Daniel Sitaru — Romania
Solution 1 by proposer

Let be x, y,z > 0 such that:
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Let be f: (0, 1)—>]Rf(x)— x — x2
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f(x) = m < 0 = f concave

By Jensen’s inequality:
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J3:3x—(Bx)2+/5-5y— (5y)2+7-7z— (72)2 <

<J15(3x + 5y + 72z) — (3x + 5y + 7z)?

J3a—aZ+5b—b2+7c—c2<

<J15(a+b+c)—(a+b +c)?

Solution 2 by Marin Chirciu-Romania

J3a—a?++/5b—b% +7c—c2<15(a+ b+¢c)—(a+b +c)?

Using CBS inequality, we obtain:
CBS

LHS =/3a—a?++/5b - b2 +7c—c2=vavV3—a+VbV5 - b+ VcV7 —¢ <

CBS
< \/(a+b+c)(3—a+5—b+7—c)=\/(a+b+c)(15—a—b—c)=

=J15(a+b+c)—(a+b+c)? = RHS

Observation: a, b, c € (0,1) = Va,vb,Vc>0and V3 —a,V5—-b,V7 —c> 0
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Remark: The problem can be developed.

Ifa,b,c € (0,1)and x,y,z € (1, ) then:

Jxa—a? +\yb—b2+Jzc—c2<\/(x+y+z)(a+b+c)—(a+b+c)?
Marin Chirciu

Solution: Using CBS inequality, we obtain:
CBS

LHS =yJxa—a?+yb—b2+Jzc—c2 =vVavx—a+VbJy—b+Vevz—c¢ <

CBS
< \/(a+b+c)(x—a+y—b+z—c)=\/(a+b+c)(x+y+z—a—b—c)=

=J(x+y+2z)(a+b+c)—(a+b+c)?=RHS

Observation: a,b,c € (0,1) = Va,Vb,v/c> 0andVx—a,\/y —b,Vz—c > 0

Equality holds if and only if ﬁ b _c e _b_ ,

y—b T z—c X y z

Note: For x = 3,y = 5,z = 7 we obtain Problem SP.546 from RMM Nr. 37 —Summer 2025



