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1) In AABC the following relationship holds:

8r r,+r., 1 2R\*
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Proposed by George Apostolopoulos-Messolonghi-Greece

Solution: RHS inequality. Using h, < m, we obtain:

1, + 1. hasma p+1r. R®I1 2R\*
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where (1) & £ <1 (3 ()" - 1) o (R — 2r)(3R? + 3R?r + 3Rr2 + %) > 0, which

T

follows from Euler sinequality R > 2r.

Above, we've used the identity 3,22 T””C = %, which follows from:
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Equality holds if and only if the triangle is equilateral .LHS inequality.

Using Panaitopol Inequality: m, < h we obtain:
F= z T, + 1, Panaltopol z T, + rc (&)2 T, + 7, _
m,m R = R hyh
(4 hb 2r c
_ (Zr) R 4 8r — LHS
&) 7R
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Equality holds if and only if the triangle is equilateral.Remark: The inequality can be
strengthened.
2) In AABC the following relationship holds:
4
—< T < E
R~ mym, ~ r?

Marin Chirciu

Solution: Let’s get back to the main problem. RHS inequality.
Using h, < m, we obtain:
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1, + 1. hasMa o1y, +1, R
E= z mpym; = hbhc - T_Z = RHS
Above, we've used the identity Z L +Tc %, which follows from:
S S
L S—b s5—c¢_ abc 1
hph, _z ZbS 25 4SZ(s—b)(s—c) 45 (s—b)(s—c)
C
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Equality holds if and only if the triangle is equilateral.LHS inequality. Using Panaitopol

Inequality: m, < h we obtain:

p T + 1, Panaltopol T, + rc 2r 2 1, +1;
B Zmbmc z R h (?) z hpyhe
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“\r r2 R
We've used the identity in triangle: 3, 27 =
b'tc

R
r2’

Equality holds if and only if the triangle is equilateral.

Note: The inequality strengthen Problem SP.367 from RMM no. 25, Summer Edition 2022,
proposed by George Apostolopoulos, Greece.
In AABC the following relationship holds:

8r r,+r, 1 2R\*
=< <-(3 (—) ~1
R? mym, r T

George Apostolopoulos, Greece

Remark: Inequality 2) is stronger than inequality 1)

3) In AABC the following relationship holds:

8r 4 r,+7r., R 1< 2R\*
—<—-< <—_—<= 3<—) -1

R2™ R~ mym, 12T r
Solution: See inequality 2) and
R _1 2R\* 3 ) 2 . 3
)5 <2(3(%) —1) & (R—2r)(3R® + 3R> +3Rr? +13) 2 0,

which foIIows from Euler’s inequality R > 2r.
||) RZ < <:> R > 2r, (Euler’s inequality). Equality holds if and only if the triangle is
equnateral.
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