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ABOUT AN INEQUALITY BY BOGDAN FUSTEI-VI
By Marin Chirciu-Romania
1) In AABC:
m2 + mi + m? _3R
m,+my,+m, 2

Proposed by Bogdan Fustei — Romania

. . - . b2%+c?
Solution: Using Tereshin inequality m, > e

we obtain:

4
Tereshin b2 + 2 2 Z a’ Z a? (D) §Z mczl 2 2
Mg + My +me = Zma = 4R 4R 2R 2R =§Zma

where (1) follows from the identity in triangle Y, m2 = %Z a?

rmg

mq

3R
From) m, > Z m2 it follows the conclusion <5

Equality holds if and only if the triangle is equilateral. Remark: In the same way:

2) In AABC:

m2ms + mim? + m?2m? _ 9R?

mym, +mym,+mm, 4
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2

. . c . b?+c? .
Solution: Using Tereshin’s inequality m, > < \we obtain:

Tereshin a? + c?a? + b2
momy, + mym,+mem, = Z mym; = =

- 4R 4R
_ X(a* +a?b® + b*c* + c?a®)
B 16R2 B
16
_ Xa*+3¥b%c? (;) Y b*c? +3%b%*c? 4Yb*c* szcz Zmbmc
B 16R2 - 16R2 ~ 16R?Z  4R? 4Rz
=0 Ly mZm2, where (1) follows from the identity in triangle Y, mém?2 = Z b?c?
2.2 2
From ), m,m, = Z mZm? it follows the conclusion Lmpme o IR
mpme 4

Equality holds if and only if the triangle is equilateral. Remark: In the same way:
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3) In AABC:

m2mi + mim? + m?m? _ 9R?
mZ + m% + m? - 4

Marin Chirciu

. . s . b%+c?
Solution: Using Tereshin’s inequality m, > e

we obtain:
Tereshin b? + c? Y.(b* + c* + 2b?%c?)
mg+mg+m6=zmg = Z( 4R ): 16R? -
16 16
_2¥a*+2¥b*c®  Ya*+¥bic? @vaa Zmbmc

16R? - 8R2 - -

8R2
2 4 2 2 2 2 2 2 2
9R2 Zmbmc 9R22m”mc

. e 9
where (1) it follows from the identities in triangle Y, ms = EZ a*and Y mim?2 = =X b?c?

Zmlz,m§<9R2
>mZ T 4

Equality holds if and only if the triangle is equilateral.Remark: In the same way:

From Y m2 > ;Z mZm? it follows the conclusion

4) In AABC:

Y mk + Y mim? _ 9R?
mZ+mi+m2 = 2

Marin Chirciu

. . C . . b?+c?
Solution: Using Tereshin’s inequality m, > e

we obtain:
Tereshin b? + c? 2 Y (b* + c* + 2b%c?)
m§+m,2,+m§=2m§ > Z( iR ) = TeR? =

16
_22a4+22b2c2 Ya*+ Y b3 2(1) 9Zma 927”12;7”?_
B 16R? 8R2 8R2 B

= %(ng + Emﬁmg)

where (1) follows from the identities in triangle Y m$ = %Z a*and Y mim? = 2y bh2c2,
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Ymi+ymim2 _ 9R?
m# + Y m2m?) it follows the conclusion 2=4—=—"b"¢ <
9R2 Emg + Xmyme) mZ+m%+m2 2

From Y m2 >

Equality holds if and only if the triangle is equilateral.Remark: In the same way:
5)In AABC:

(m2 +m2)” + (m2 + m%) + (m? + m3)?

3 < 9R?
mg + mb + m?
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. . C . b2%+c? .
Solution: Using Tereshin’s inequality m, = < \we obtain:

Tereshin b? + c? 2 Z(b4+c4+2b2c2)
m§+m§+m§=2m§ > Z( iR >= TeR? =

16 16
_2¥a*+2Yb*c®  Ya'+Ybic? @vaa Zmbmc_

16R2 B 8R2 B 8R2

= %(ng + Emﬁmg)

where (1) it follows from the identities in triangle Y, m = iZ a*and Y mim? = %Z b?c?

2 2
(Emt + ¥ mim2) it follows 2t mome  9R*

From Y m?
2z a_9R2 mZ+mZ+m2 2

=14

o (mZ + mp)? + (mj + mH?* + (mZ + m2)?

> < 9R?
m2 + m? + m2

Equality holds if and only if the triangle is equilateral.
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