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JP.528If a,b,c > Osuchthata+ b + c = 3and0£/1£%then

1 N 1 N 1 - 3
ad+A b34+2 3B+2 21+1

Proposed by Marin Chirciu — Romania

Solution 1 by proposer

We prove: Lemma: If x > 0and 0 < A < %then

1 >A+4—3x
x3+2- (A+1)2

Proof: We use Tangent Line Method.We consider the function f: (0,©) - R, f(x) =

3+A

We have f(1) = F11 Tangent’s equation in point x, = 1is y — f(xg) = f'(xo) (x — x¢).

We have f'(x) = = A)z,f( )=—75 (Hl)z

Tangent’s equation in point xo = 1is y — ﬁ = (/1+1)2 (x—1).

A+4 3x
A+ 1)2 (A+1)2°

We obtain the tangent’s equation y = We prove that:

A+4

f&) = x3+/1 = a+D? (/1+1)2 We have:

1 A+4-3x
=
x342 (A+1)2

& (x—1)2(3x%+ (2—2A)x +1—22) > 0, which follows from the

condition from the hypothesis 0 < A1 < % Let’s get back to the main problem.

Using the Lemma we obtain:

A+4-3a _ 3(A+4)-3%a _ 3(4+4H)-33 _ 3
=) A+12 @A+ T A+ A+1 = RHS.

Equality holds if and only if (a, b,c) = (1,1,1).

LHS =},

3+/1

Solution 2 by Mohamed Amine Ben Ajiba-Tanger-Morocco

1
We will first prove the lemma that foralla € (0,1) and 4 € [0, E] ,we have

1 - —-3a+1i+4
ad+21- (A+1)2
The inequality is equivalent to




ROMANIAN MATHEMATICAL MAGAZINE

3a* - (1+4)a® +3Aa + 1—ZA> 0 (a—1)?%[3a’2+ (2 —-2Da+1-22] >0
(a3 + D)(A+ 1)2 =T or (a3 + )@+ 1)? -

which is true and the proof of lemma is complete. Using this lemma, we obtain

1 N 1 N 1 >—3a+l+4+—3b+/1+4+—3(:+/1+4
at+2 b3+42 B+2- (A+1)?2 (A+1)2 (A+1)2
_—3(a+b+c)+3(,1+4)_ 3

(A +1)2 CA+1
as desired. Equality holds iffa=b =c = 1.

Solution 3 by Soumava Chakraborty-Kolkata-India

1 1 3(1-a) (A-a)(1+a+a®) 3(1-a)
a3+1 1+2 (A+2?2 (@+0(A+2)  (1+A)?

1-a (1+a+ad? 3 1-a 1+A+a+ar+a?+a’*r—-3a®-32

=1+A'< a3+ A _1+A>=1+A' (@3 +0)(1+21)
_1—a(1—a)(1+a+a2)+a(1—a)(1+a)+a2(1—a)+l(a2+a—2)
14 (@ +0)A+2)
1-a 1-a)(1+a+a’)+a(l-a)1+a)+a’(1-a)- A1 -a)(a+2)
14 (@a3+20)1+2)
_(1-a)? 1+at+a’+a+a®+a?—Ma+2)°°}F
ETY @+ DA+ 1) =

(1 - a)? 1+2a+3a2—%(a+2) (1 - a)? ?’2—“L+3a[2

172 @10a+n 1+2 @+nasn>°

ca>0ando<i<t._ Lt o 1 3-8 i ena
ra>0and0sAs St B AT 1A T (11 Andanalogs

1 1 1 3 3 a+b+c=3 3
:>a3+l+b3+l+c3+l2l+1+(1+l)2'<3_czc:a> - a1
1 1 1 ’

‘BAr DA ErA A+
andOSlS%,”=”iffa=b=c=1(QED)
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Vab,c>0suchthat:a+b+c=3



