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In any A ABC, the following relationship holds :
2R-r-2/R(R-2r)<r, <2R-r+2,/R(R—-2r)
Proposed by Dang Ngoc Minh-Vietnam

Solution 1 by Soumava Chakraborty-Kolkata-India
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T, +Tr = 4Rsc (wherec=cos 2 ,s=smE>
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Again, 2R + 2,/R(R—2r) = 2R + 2R.\/1 — 4sc + 4s?

Now,(1) and 2) = r, <2R—-r + 2/R(R — 2r)

& 4Rsc < 2R + 2R.y/1 — 4sc + 452 © 2sc — 1 (S) V1 — 4sc + 4s? and if
2sc — 1 < 0,then : () is trivially true and so, we now focus on :
2sc—1=>0
and then : (*) © 4s?c? —4sc+1<1—4sc+ 4s? © 4s?(c? —1) < 0 - true

<1=(x)istruevVAABC.r, <2R-r+ 2\ /R(R—2r)
Also,() and 2) = r, > 2R —r — 2,/R(R — 2r)

» ¢2 = cos?

(**)
& 4Rsc > 2R — 2R.y/1 — 4sc + 4s2 © /1 — 4sc + 452 > 1 — 2sc and if
1 — 2sc < 0,then : (x*) is trivially true and so,we now focus on : 1 — 2sc

>0
and then : () © 1 — 4sc + 4s? > 4s%c? —4sc+1 < 4s’(1—-c?) >0
- true
2 ¢ = cos?——— < 1 = (+) is true V A ABC - r,>2R—-r—2/R(R-2r)

and hence
2R-r—2yR(R—-2r)<r, <2R-r+2,/R(R—2r) VAABC (QED)
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Solution 2 by Mohamed Amine Ben Ajiba-Tanger-Morocco

1 1 1 1
4S(rb+r€)(ﬁ+r_) = (4R+r—ra)(;—r—)=>4rras AR+r—1y)(r,—1)
c a

S1,2—2Q2R-1)r ,+r(AR+71) <0
& (ra—2R+71+2/RR-27)) (ro— 2R +7-2J/RR—27)) < 0

©2R-r—2R(R—2r)<r,<2R-—1+2,/R(R - 2r).

Equality holds iff b = c.



