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If a,b,c,d > 0,then prove that :

abc + bed + cda + dab -
a+b+c+d -

(a+b+c+d)?
16

Proposed by Nguyen Hung Cuong-Vietnam

< %. Y@a+b)a+o)(a+d)b+c)(b+d)(c+d) <

Solution by Soumava Chakraborty-Kolkata-India

3(a+b+c+d) =
—(@+b)+ @+ +@+d)+b+o+b+d +ctd =
6.3/(a+b)(a+c)(a+d)(b+c)(b+d)(c+d)
:>(a+b+c+d).%.i/(a+b)(a+c)(a+d)(b+c)(b+d)(c+d)2

%.\/(a +b)(a+c)(a+d)(b+c)(b+d)(c+d)

_ %.\/((a 1)+ e+ d) ((@+c)a+d)b+d)

(abc + bed + cda + dab) (abc + bed + cda + dab)
+(c2(a+b) +b2(c+d) || [+(a?(b+d) + d?(a+ )
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Reverse cgs @PC + bed + cda + dab + J(cZ(a +b) +b2(c+d)).(a%(b + d) + d%(a + ¢))
>

N 2

?

= abc + bed + cda + dab
?

& J(cz(a +b) +b2(c+d)).(a%(b+d) +d?(a + c))abc + bed + cda + dab
)
Reverse CBS
ac + bd = ab + cd and then : LHS of () >

ca.\/(a +b)(b+d)+ bd.\/(c +d)(a+c)
Reverse CBS
=ca/(b+a)b+d) +bd/(c+d(c+a) =

ca.(b+ \/ﬁ) +bd.(c +\/ﬁ) é abc + bed + cda + dab

? ? AM-GM a + d
< Vad.(ca+bd) = ad(b + c) © ca + bd %\/ad. (b+c)and ~Vvad <

®
?
- in order to prove (1), it suffices to prove : 2(ac+ bd) > (a + d)(b + ¢)
?

=ab+ac+bd+cd © ac+bd > ab + cd - true = (1) = () is true
Reverse CBS
ab + cd = ac + bd and then : LHS of (x) >

cd.\/(a+ b)(a+c¢) + ab.J(b +d)(c+d)
Reverse CBS
=cd.\/(a+b)(a+ c)+ab.\/(d+b)(d+c) >
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?
cd. (a + Vbc) + ab.(d + Vbc) = abc + bed + cda + dab

? ? AM-GM b + ¢
@\/E.(ab+cd)2bc(a+d)@ab+cd§m.(a+d)and wvVbe <

@
?
- in order to prove (2), it suffices to prove : 2(ab + cd) > (b + ¢)(a + d)
?

=—ab+ac+bd+cd < ab+cd > ac +bd - true = (2) = () is true
.~ combining both cases, (+) is true V a,b,c,d > 0 and so,

abc + bed + cda +dab _1 V(@+b)(a+c)a+d)(b+c)(b+d(c+d)
a+b+c+d =V L ) C

V a,b,c,d > 0 and it's shown in the beginning that :
1 a+b+c+d
E.i/(a +b)a+c)(a+d)(b+c)(b+d)(c+d) <———

2
= %. V@@a+b)(a+(a+d)(b+c)(b+d(c+d) < AL ;c o

VY a,b,c,d > 0 and the proof is complete,” =" iff a =b = ¢ = d (QED)




