ROMANIAN MATHEMATICAL MAGAZINE

If a,b,c > 0 and abc = 1, then prove that :
Va®+ b3 (Yb. Vb5 + ¢5 + Ya. V5 + a)
Vbc. Vb3 + 3 + Yac.Vcd + a3
Vb3 + 3 (Vb. Va5 + b5 + Ve V5 + a)
Vab. Va3 + b3 + Yac.Vc3 + a3

Vi3 +a% (Va. Va® + b5 + e VbS5 + ¢) -
4+ >3.V2
Vab. Va3 + b3 + Vbc. Vb3 + ¢3
Proposed by Zaza Mzhavanadze-Georgia
Solution by Soumava Chakraborty-Kolkata-India
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VAB,C>0,(A+B),(B+C),(C+A) form sides of a triangle
(+(A+B)+ (B+C) > (C+A) and analogs)
= VA + B,VB + C,VC + A form sides of a triangle
with area F (say) and 16F? = 2 Z(A +B)(B+C) - Z(A + B)?2

cyc cyc

ZZZ<ZAB+32>_ZZA2_ZZAB

cyc \ cyc cyc cyc

:6ZAB+ZZAZ—ZZAZ—ZZAB:4F:2 /ZAB—>(1)
cyc

cyc cyc cyc cyc

L e s
ow,V Xx,y,z ) y+z)(z+x) 2 xy(y+z)(z+x)?4
cyc cye
2
x
Via Bergstrom, LHS of (x) > (ZCYC y)
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Vab. a3 + b3 (Vo 4 Verrt)

¥Ybe./b3 + ¢3 + VYea./c3 + a3

We have : LHS =
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4 5. 15 A 5..5 4515 45105
5Q/ﬁ.\/b3+c3< aa/;rb + cﬁ{/%a) 3\/ca.\/c3+a3( ‘13\/? + l%;)

¥ m.\/a3+b;+m.\/c3 +ya3 * {ab. a3z+b3+§/ﬁ.w/b3+c3
= S;t;_g ([3'+ C) + ;;tpi;'(c +—I\) + ;7;;3;(1\ 4'13)
x = Vab.va3 + b3,y = Ybc.y/b3 + ¢3,z = Yca./c3 + a3,
A=4\/a5+b5B:4\/b5+c5 :4\/c5+a5

2 Oppenheim
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Cesaro

and
A=G | 3[\/(a5 +b5)(bS + c5)(c5 + ab) vabe=1 ’3/ abc=1_ 12
> 9. > 3. |.[]v/8(abc)s = " 3.y23
\/ Vazb2c?

=3.Y2 vab,c>0|abc=1"=" iffa=b = c =1 (QED)




