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Ifa,b,c>0,Zab =3 andn € N then :
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Proposed by Marin Chirciu-Romania

Solution by Soumava Chakraborty-Kolkata-India
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Assigningb+c=x,c+a=y,a+b=z2=>x+y—-z2=2c>0,y+z—x=2a
>0andz+x-y=2b>0=>x+y>zy+z>xzZ+x>y=xYyZformsides
of a triangle XYZ with semiperimeter, circumradius and inradius = s, R, r (say);

then : abc = rzs,z a = s,abc = rzs,z ab = 4Rr + rz,z a? = s? — 8Rr — 2r?,
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Z a’b? = r?2((4R + r)? — 2s?),and then : () ©
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Gerretsen
and
Euler

(B3R—6r)(s? —16Rr + 5r?)2 > 0 . in order to prove (1), suffices to prove :

LHS of (1) > B3R — 6r)(s?2 — 16Rr + 5r?)? &

(86R? — 179Rr + 68r2)s2r(896R3 — 1920R?r + 1059Rr? — 148r?)
®

Gerretsen

& finally, (86R? — 179Rr + 68r?)s? >  (86R%? — 179Rr + 68r2)(16Rr — 5r?)
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> RHS of (2) & 80t3 — 229t + 154t —32 >0 (t = ;)

Euler

c)(t—2)(80t2—69t+16)>0—>true t > 2= 2 = Q)istrue
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Va,b,c>0|Zabz3andnEN,”=”iffa=b=c=1(QED)
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