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In any A ABC, the following relationship holds :
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Proposed by Zaza Mzhavanadze-Georgia

Solution by Soumava Chakraborty-Kolkata-India

VAB,C>0,(A+B),(B+C),(C+ A) formsides 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? =

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
xy 7 \3 Z x2y? ? 3
N ) v ' Y > 0; 2 —_— 2 —
ow,vLy.z y+z)(z+x) 2 xy(y+z)(z+x) =4
cyc cyc O]
2 2
Deye X Yo X
Via Bergstrom, LHS of (x) > ( e y) = ( czyc y)
Teye (7(Zeyexy +22))  (Beyexy)” + xyzTeyex
2
7 3 ? xy 743
>Z >3 Z true - > L2
it ny ey x e \/ y+z)(z+x)~ 2 ~ @
cyc cyc cyc

. C ’ . B . C . B ’ . C . A
sSin-. (SIn-+SIn-—+SIn—-. [(SINn; + SINn—
2 2 + 2 + 2 2 + 2

. B . A .
sm;(sm;+sm )

. C ’ - A .. B - A . . A
sSin-. |SIn-—+SIn-—+SIn—-. (SINn- -+ SINn—
2 2 + 2 + 2 2 + 2

.. C/ . B .
sin- (sm— + sin
2 2

.. B ’ - A . B - A . B . C
sSin-. (SIn-+SIn-—+SIn—-. (SIn-; + SIn_
2 2 + 2 + 2 2 + 2

We have : +

T

o

NIO

i

N

. Al . C .
sin - (sm -+ sin
2 2



ROMANIAN MATHEMATICAL MAGAZINE

sinE+sinE sinE+siné siné+sinE sin£+siné siné+sinB sinB+sinE
2 2 2 2 2 + 2 2 2 2 + 2 2

. B . C A .. C . A .
_ sin; sing sin; sin; sin; sin;
- . A . B + . B . C . C . A
sinz+sin; sinz+sin; sinz+sing
. C . A . B
sin; sin; sinz

. B . C . C . A
. C
= m- mn- m- mn-
sin \[s >+ sin; \[s S+ 2\+

=7, A . B" . B + . C
sin— 4+ sin— sin— sin -
2 2 2 2

. B

C A . A
A - -
T in- in— sin—+4 sin—
sz /\[s 2+s > \[ + \
B . C* . C + A +
smE + smz sm— sm;

B C
. B e in- + sin-
sin /\[sm + sm \[sm ;T sin 2\
+ B
sm ° 4 sm— \ sm— sin> /

Z
?(B+C)+z+—x(C+A)+x—+y(A+B)

C A B
/ x—sm—,y—sm— z—sm— \
I 2 |
| /sm + sm— /sm + sm— sm ° 4 sm |
A=
s1n— sm— smE

2 Oppenheim

X YA
=% BFC+— VCfA +—— JVAFB >
y+z Z+x x+y
via (1) and (2) V3
2 EAB

>

X
Z y+2z)(z+x)
cyc cyc

. B . C
Z/\/Sln + sin— \/sm;+smg\ A—G
/ >

cye sm— Slnz

. A . B . B . C . C . A

3 (sm— + sin —) (sm— + sin —) (sm— + sin —) Cesaro 68. 4R Euler 6

3. 2 2 2 2 AZ 22 "> 3. |— > 3.Y64=6
= r

(Hcyc sin 2) . (Hcyc sin E)

sm— ’sm +sm +sm— ,sm +sm—

sin— (sm +sm)




ROMANIAN MATHEMATICAL MAGAZINE
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v A ABC,” =" iff A ABC is equilateral (QED)




