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In any A ABC the following relationship holds :

2

2r> sin A + sin B (R)

< < —
R/~ (sinB + sinC)(sinC + sinA) — 2r
cyc

Proposed by Marin Chirciu-Romania

Solution by Soumava Chakraborty-Kolkata-India

sinA + sinB _ R (a +b)?
(sinB+sinC)(sinC +sinA) = Zi(a+b)(b+c)(c+a)
cyc cyc

= i Z 2+z b
~2s(s?+2Rr+r12) | L@ a

cyc cyc
sinA + sinB 2R(3s%2 —4Rr —r?)
" L. (sinB +sinC)(sinC+sinA) __ s(s? + 2Rr + r2) @® and
e Mitrinovic
s > 3v3r-inorderto prove:
sinA + sinB ? z

R
. : : : s\/3.(—) it suffices t :
(sinB + sin C)(sin C + sin A) o) ltsutiicesto prove
cyc

9R(s2 + 2Rr + r2) > 8r(3s2 — 4Rr — r?)
< (9R — 24r)s? + r(18R? + 41Rr + 8r?) % 0 and it’s trivially true when :

O]
Gerretsen

9R — 24r = 0 and when : 9R — 24r < O,LHS of (») =
?
(9R — 24r)(4R? + 4Rr + 3r%) + r(18R%? + 41Rr + 8r2) > 0

? R ?
& 18t3 — 21t2 - 14t-32>0 (t = ;) & (t—2)(18t% + 15t + 16) > 0 > true
2

tEu>ler2 () ist v A ABC sinA + sinB <\/§<R)
. = (* o A
= 1strue (sinB + sin C)(sin C + sinA) — '~ '\2
cyc

Mitrinovic 3\/§R
Again, since s < —

sinA + sinB
(sinB + sinC)(sinC + sin A

cyc

~ (1) > in order to prove :

? 2r
) > /3. (E) ,it suffices to prove :

?
2R(3s% — 4Rr — r?) > 9r(s? + 2Rr + r?)
? Gerretsen
& (6R — 9r)s? — r(8R? + 20Rr + 9r?) > 0 and once again, LHS of (xx) >

)
(6R —9r)(16Rr — 5r?) — r(8R% + 20Rr + 9r?) = 2r(R— 2r)(44R—-9r) > 0
R El;er 5 (o) is t sinA + sinB > V3 <2r)
= A 1strue (sinB + sinC)(sinC + sinA) — R

cyc
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R
V3. (—) v A ABC,
2r

d 3 (2r) < sinA + sinB <
andso, N3 \g)= (sinB + sinC)(sinC + sinA) —
cyc

" =" iff A ABC is equilateral (QED)



