ROMANIAN MATHEMATICAL MAGAZINE

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

a2024(gh2025 4 ¢2026) 2024
z ab2025 1 b 2025 = 3(abo) :

cyc

Proposed by Zaza Mzhavanadze-Georgia

Solution by Soumava Chakraborty-Kolkata-India

VA,B,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 A with area F (say) and

16F? =2 Z(A’ +B)(B'+C) — Z(A’ + B")?

cyc cyc
= ZZ ZA'B’ +B?% |- ZZA'2 — ZZA’B‘
cyc \ ¢yc cyc cyc
= 6zA’B' + ZZA'2 — ZZA'2 — ZZA’B’ =>4F =2 ZA’B’ - (1)
cyc cyc cyc cyc cyc
x ? V3 x%y? ? 3
Now,V x,y,z > 0, y 2—(:)2 y > —
y+z)(z+x) ™ 2 xy(y+z)(z+x) =4
cyc cyc )
2
X
Via Bergstrom, LHS of (x) > (chc y) =
chc (xY(chc Xy + ZZ))
2
2
Y eve X ? 3 ?
( ;yc y) = 17 Z xy| = 3xyzz x — true
(chc xY) + Xyz chc X cyc cyc
% ? /3
2o 2)

>
y+z)(z+x)
cyc

a2024(ab2025 + C2026) b2024(bc2025 + a2026) c2024(ca2025 + b2026)

We have : ab2925 1 pc2025 bc2025 1 cq2025 ca2925 + qb2925
a2024 b2025 c2025 b2024 c2025 a2025 c2024— a2025 b2025
b ( [ a ) + c ( a b ) + a ( b [ )
p2024 2024 c2024 2024 2024 2024
c a a b b [

X y y
=—B+Cc)+—C"+A)+—(A"+ B
y+z( ) z+x( ) x+y( )

( a2024 b2024 c2024- a2025 b2025 C2025> Oppenheim
x = —

] = )Z= ;AI: rBI_ ;C,= 2
b y C a b C a
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xy via (1) and (2) V3 a2025 p[2025
4F. = 2 E A'B'.— =+3. E .
\/cyc y+2)(z+x) 2 b c

cyc cyc

A-G 6 (abc)4050 a2024(ab2025 + c2026) b2024(bc2025 + a2026)
(2024 (cq20%5 4 p2026) 2024

2075 § gp2ozs 2 3-(abg3 Vabc>0," =" iffa=b=c(QED)



