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Let {x,y, z} be positive real numbers such that : x> + y? + z? = 3.
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Proposed by Shirvan Tahirov-Azerbaijan
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Prove that :

Solution by Soumava Chakraborty-Kolkata-India
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Assigningy+z=a,z+x=b,x+y=c>a+b-c=22>0,b+c—a=2x
>0andc+a—-b=2y>0=>a+b>cb+c>ac+a>b=ab,cformsides
of a triangle with semiperimeter, circumradius and inradius = s,R, r (say)

®
yieldingZszZazZs::»Zx—s:>x—s—ay—s—bZ—s—c

cyc cyc cyc

2
= xyz = r%s and via such substitutions,z Xy = Z(s —a)(s—b) = 4Rr +r?

cyc cyc
2

3)
:>ny = 4Rr + r? :>z:x2 = Zx —Zny=SZ—2(4Rl‘+1‘2)

cyc cyc cyc

N Z D s2_8Rr—2r2 » (1),(2),(3), (4) =

cyc

cyc
2
(x)  (s? — 8Rr — 2r?) (16(s? — 8Rr — 2r?) + 9(4Rr + rz))
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Gerretsen

and - (s? —16Rr + 5r?)3 > 0 - in order to prove (xx),
it suffices to prove : LHS of (x*) > 32(s? — 16Rr + 5r?)3
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and - (576R — 792r)(s? — 16Rr + 5r?)> > 0 - in order to prove (xxx),
it suffices to prove : LHS of (x*x) > (576R — 792r)(s?> — 16Rr + 5r?)?
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