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Ifab,c> Oandlzi,then:

a b C 3
+ + >
Vab + Ab%2 Vbc+Ac? Vea+Aa®: VA+1

Proposed by Marin Chirciu-Romania
Solution by Soumava Chakraborty-Kolkata-India

Assigningb+c=x,c+a=ya+b=z=>x+y—-z=2c>0,y+z—x
=2a>0andz+x—-y=2b>0=>x+y>zy+z>x,z+x>y=>xyzform
sides of a triangle with semiperimeter, circumradius and inradius = s, R, r (say)

yielding22a=2x=25=>2a:s—>(1)=>a:s—x,b:s—y,

cyc cyc cyc

¢ = s — z and such substitutions = z ab = Z(s —x)(s—vy)
cyc cyc
2
ia (1) and (2)
:'Zab =4Rr+r? > (2),z:a2 = Za —Zzabvm ="
cyc cyc cyc cyc

s’ —2(4Rr+r?) = Zaz =s?—8Rr—2r?- (3)

cyc
2 Bergstrom
>

a b C a
ow, + + = z =
Jab+24b%z +bc+2AcZ2 +ca+ ra? &e Vab. a? + Aab

2 2

chc ( Vab.y a? + }‘ab) \/chc ab. \/chc az + Achc ab VA+1

via (1),(2) and (3) s* ; 9
(4Rr +r2)(s2 — 8Rr — 2r2 + A(4Rr +r2)) A +1

& A(s*— 9(4Rr +1?)") + s* — (36Rr + 9r?)(s? — 8Rr — 2r2) é 0
)
We have : s* — 9(4Rr + rz)2 = (s? — 12Rr — 3r?)(s? + 12Rr + 3r?)
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Gerretsen + Euler 1
> Oand - A > T LHS of (x) >
104 22 4 2\ (<2 2\ <
E(s —9(4Rr +1r2)") +s* — (36Rr + 9r2)(s? — BRr — 2r?) 2 0
? ?
& s* — (24Rr + 6r2) + 9r2(4R+1)? > 0 & (s2 — 12Rr — 3r2)" > 0 > true
b C 3
= (%) is true - + + =
Jab+2ab? +bc+Acz Jea+2ra?z VA+1
1
Vab,c>0andA ==, =" iffa=b = c(QED)
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