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In any A ABC, the following relationship holds :

Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India
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Let AS produced meet BC at X and m(£BAX) = a and m(5CAX) = B (say)
and inradius of A DEF =r'(say)

Now, 16[DEF2:ZZ< ><b2> 216 X z Sh Z _16r%s
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andm(AAES):C+E=E—T—>(2)

Via (1), (2) and using cosine law on A AFS and A AES, we arrive at :
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2r cn, . A-B 2r by  A-C
Now, C (—)sm + B (E)sm >
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L. r AS cAS
Via sine law on A AFS, < = e c
ZsinEsina cos —— (a + b)sin >

S esina 2 T@FD)dviasinel A AES, bsing =7 T@ 1O
csina = — - -— andvia sine alw on ,1 sinf = 7AS
Now, [BAX] + [BAX] = [ABC] = Epacsina + EpabsinB =rs
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= =S Ppg =
4AS 2s+a



ROMANIAN MATHEMATICAL MAGAZINE

,viaG) 1652 b3+ ¢ —abc+ a(4m3)

“Pa = (2s + a)?’ 8s
[O) 2s
“ pa ! 25t @) (b3 +c3 —abc+ a(4m§))

Now,b? + ¢ — abc + a(4m2) = b3 + ¢ — abc + a(2b? + 2¢? — a?)
= (b + ©)(b? — bc + ¢2) + a(b? — bc + ¢?) + a(b? + c? — a?)
= 2s(b? — bc + ¢%) + a(b? — bc + ¢ + bc — a?)
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Now, m,n, > p2 + 18 N
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Finally, an?.ag? > a’?s?(s — a)? &

(bz(s —c)+c%(s—b)—a(s—b)(s— c)) ( (Sazsb—) ;—)((::(_s ;)c)) > a’s?(s — a)?

Lets—a=x,s—b=yands—-c=z~.s=x+y+z=>a=y+1z
b=z+xandc=x+y
Via such substitutions, (a)
(z(z+x)2 +y(x +y)? —yz(y+z)) (y(z+3|c)2 +z(x +y)? —yz(y+z))
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- true = (a) istrue @ n,g, >s(s—a) > w2 = >——>@
Wa ga
Alsomagath:ﬂa>__>® @+@+®:_+g—+pa
da

— + — + — VAABC, =" iff A ABCis equilateral (QED)
ha pa Wa



