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In any A ABC the following relationship holds :

2m, + 2r, + 1, + r. > 2V3s
Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India

For own convenience, semi — perimeter = s; and now,
Lascu

2m, +2r,+ 1, +1r. > 4R(1-5s?%).c+4R.s(c+s) +4R(1 —s?)
A —C\ ?
)2 2vV3.s =V3.4R.\/1 —s2.(c+s)

(s = sinE,c = CcOoS
o (1+s—s2 —+/3 —352)c+1—s.\/3—3520
()
Now, discriminant of : 3s* —3s24+1=9-12<0=3s*-3s24+1>0

=1>3s%(1-s2)=21>s.4/3-3s2(v0<s<1)andso,
if : 1+s—s?—+/3—3s2>0|then:|LHS of (x) > 0|land

when:1+s—s2—3-3s2<0 then:(1+s—sz—m)c>

1+s—s? —m( ¢ < 1) and so, inordertoprove (%), itsufficestoprove:
1+s—s?2—43-— 3sz+1—sm>0@2+s—sz>m(1+s)
@(1+s)(2—s)>m(1+s)=)(2—s)2>3 35 & 4s? —4s+ 1 > 0
@(2s—1)220—>true=> andso,Zma+2ra+rb+rc22\/_.s

v A ABC," =" iff A ABC is equilateral (QED)




