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In AABC the following relationship holds:
12913 — 6R3 < z r3 < 82R3 — 57573

Proposed by Marin Chirciu-Romania
Solution by Tapas Das-India

st =(Yr) - 3((r) (ran) - rarare) =

— (4R+71)3 -3 ((4R +1)s% — szr) — (4R +1)3 — 12Rs% (1)

Euler & Mitrinovic

Now from(1) z rd < (4R +1)® — 12R(16Rr — 512) =

= (64R3 + 48R*r + 12Rr? + r3) — 12(2r)27r? =
= (64R3® + 48R*r + 12Rr* + r3) — 64873

We need to show that:

(64R3 + 48R%*r + 12Rr% + r3) — 648r3 < 82R3 — 57513 or
6 (3R® — 8R?>r —2Rr?>+ 121r3) > 0 or

R
—=x=22

3x3—8x2—2x+12 > Oor
(x—2)(3x2—-2x—-6) > 0or
(x—2)(x(x—2)+2(x2—3))ZOtrueastZ

Gerretsen
From (1) Z r:2 > (4R + 1) —12R(4R? + 4Rr + 31%) =
= (64R3 + 48R*r + 12R7r? + 1®) — 12R(4R? + 4Rr + 31?%)
We need to show that:
(64R3 + 48R*r + 12Rr? + r3) — 12R(4R? + 4Rr + 31%) > 12913 — 6R3
or 22R3 — 24Rr* — 12813 > 0 or
2(11R3® — 12Rr3 — 641r3) > 0 or
(R — 2r)(11R? + 22Rr + 321?%) > 0 true

Equality holds fora=b =c



