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In any acute A ABC the following relationship holds :
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Solution by Soumava Chakraborty-Kolkata-India
A ABCis acute = AH = 2R cos A > 0 and analogs

AH.BH? aM-6M _ 3| [[ycAH3  AM-GM 3
. = 3 1_[ AH |.
Yeyc(AH + BH)

"/ AH+BH = [Teyc(AH + BH)
cyc cyc
Z_(2R+1)? 1 1 Z_2R+1r? 1 1
=9.8R3.p ( ) — 29.8R3.p ( ) ——
4R2 2R 23y cOSA 4R2 2R'p 3
2
AH. BH?
LY > 2 _ 2 i
AH T BH > 3(p* — (2R + r)*) and again,
cyc
2
AH.BH? AM—_GM (AH +BH)2.BH 1 ZZAHZ N ZAH ZAHZ
AH+BH ~— 4(AH+BH) 8
cyc cyc cyc cyc cyc
1 (R+r)?
— 2 =02 2
=3 4R B—Zsm A |+ 4R Rz

cyc
Gerretsen

1
=3 (12R? + 4R+ 1)? - 2(p?> —4Rr —1?)) <

1 ?
—(12R2 +4(R+r)? —2(16Rr — 5r> — 4Rr — rz)) =2(R® —Rr+r?) <6(R—r)?

Euler

? ?
& 2R2-5Rr+2r2>0 2R-rN(R-2r)>0->true~R > 2r
AH.BH? AH. BH?
. < — )2 2 _ 2) < T < — )2
6(R—r)“andso,3(p“— (2R+1r)*) < AHTBH > 6(R—r)

" ZJAH+BH ~
cyc cyc
V acute A ABC,” =" iff A ABC is equilateral (QED)



