ROMANIAN MATHEMATICAL MAGAZINE

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

Z:) Vb2 + c2 + \/a2+c2 3
>
Z b+c+a+c T2

cyc

Proposed by Zaza Mzhavanadze-Georgia
Solution by Soumava Chakraborty-Kolkata-India

VAB,C>0,(A+B),(B+C),(C+A) form sides of a triangle
(+(A+B)+ (B+C) > (C+A)andanalogs) = VA + B,VB + C,VC + A form
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ZZ(A+B)(B+C)—Z(A+B)2 :zz ZAB+B2 —ZZAZ—ZZAB

cyc cyc cyc \ cyc cyc cyc
=6ZAB+ZZA2—ZZAZ—ZZAB:4F:2 ZAB—>(1)
cyc cyc cyc cyc cyc
x * V3 x2y? ? 3
Now,V x,y,z > 0, —y (:)Z y >—
(y+z)(z+x) xy(y+z)(z+x)(w)4
DeyeX Y ve X
Via Bergstrom, LHS of (x) > ( e y) = ( c2yc y)
Teye (Y (Zeyexy +22))  (Seyexy)” +2yzTeyex
2
? 3 ? xy 7 \3
>- Zx > 3x sz—>true:- —_—>—- (2
4 y y \/ y+z)(z+x) 2 2)
cyc cyc
=, b2+c2+—\/a2+c2 s 2+b2+ﬂ Ja? + c?
We have : &*
b+c+a+c a+b+a+c
E. 2+b2+ﬂ Vb2 + 2
+
; a+b+b+c
1t 2 2,1 [ 2
(a+b)(b+c) " b®+c +(a+b)(a+c)' a”+c
= 1 1 +
a+c ﬁb
__atc 2 24 _atb [ 3 2
(b+0)(a+b)” a‘+b +(b+c)(a+c)' a”+c
T 1 *
1 a+c a+b
1 2 2,1 12 2
(a+c)(a+b)’ a‘+b +(a+c)(b+c) b*+c
I
1 b+c a+b 1
_ aw \/b2+c2+\/c2+a2 L b \/c2+a2_|_\/a2+b2
11 b+c c+a 1.1\ c+a a+b
b+c c+a c+a a+b

e +
1 1 a+b b+c
a+b b+c

— <¢a2+bz \/b2+c2>



ROMANIAN MATHEMATICAL MAGAZINE

X y Z
——B+C0)+——(C+A)+——(A+B
y+z( ) z+x( ) x+y( )

< 1 1 1 A_\/a2+b2B_\/b2+c2C_\/c2+a2>

X = , = ’Z: ) ) - ]
a+by b+c ct+a a+b b+c ct+a
2 Oppenheim

X 2 2 Z
=——. VB +C +—2LnVC+A +——. VA+B =
y+z Z+x x+y

X via (1) and (2) V3 2 + bZ bZ + CZ

4F, v > 2 AB.— = |3 \/a \/

(y+2z)(z+x) Z 2 Z a+b b+c
cyc cyc

cyc

1 1 9 L b2 42+ a2 42
> 32(—.—): Z . atb atb +
£ \W2 V2 2

b+c+a+c
atc [o  Thz b [ 2 btc [ yz . ath Ao 2
b Vas+bf+——.Jat +c L e a*+b*+-——.Vb* +c >i
at+tb+a+c a+b+b+c W2

Vab,c>0/="iff a=b=c(QED)



