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Proof.

We have
∑ ra

rb
=
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≥ (ra+rb+rc)

2

rarb+rbrc+rcra
= (4R+r)2

p2

(1)︷︸︸︷
≥ 4 − 2r

R , where (1)

follows from Blundon - Gerretsen’s inequality p2 ≤ R(4R+r)2

2(2R−r) (true from Gergonne’s

identity: HΓ2 = 4R2
[
1 − 2p2(2R−r)

r(4R+r)2

]
,Γ is Gergonne’s point, namely the lines in-

tersections AA1, BB1, CC1, where A1, B1, C1 are the tangent point of incircle in
∆ABC with the sides BC,CA,AB).

The equality holds if and only if the triangle is equilateral.

�

Remark.
The inequality can be developed:
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R , where

(1) follows from Blundon-Gerretsen’s inequality p2 ≤ R(4R+r)2

2(2R−r) (true from

Gergonne’s identity: HΓ2 = 4R2
[
1− 2p2(2R−r)
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]
,Γ is Gergonne’s point, namely the

intersection lines AA1, BB1, CC1, where A1, B1, C1 are the tangent points of the
incircle in ∆ABC with the sides BC,CA,AB).
It remains to prove that:
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obviously from Euler’s inequality R ≥ 2r and the condition 2− n ≥ 0.

The equality holds if and only if the triangle is equilateral.

�

Remark.
For n = 2 we obtain inequality 1.

For n = 0 we obtain the well known inequality
ra
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+
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+
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≥ 3.

For n = −2 we obtain the known inequality
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+
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R
.

Let’s notice that for n ≤ 0 the obtained inequalities are very weak, the inequality is
interesting for n > 0, being the strongest for n = 2.
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