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1)In AABC the following relationship holds:

1+m)1+my)(1+m,) > (1+3r)3
Proposed by Ertan Yildirim-Turkey
Solution.
Using Huygens Inequality: (1 + x)(1+y)(1+2) > (1 + '““\'/x_yz)3 with

X=mg,y=myz=m,we get:
3 (D)
1+my)(1+my)(A+my) = (1+3mgmym,) = (1+3r)3

(1) © mymym, > 2773, which follows from m, > /s(s — a) and
s > 3\/3r(Mitrinovic).

momym, = +/s(s —a)\/s(s —b)\/s(s—c) =sF =s-rs=rs*>r-27r% = 2713
Equality holds if and only if triangle is equilateral.

Remark. Inequality can be developed.

2) In AABC the following relationship holds:
A+m)(A+my)A+m,)=>(A+3r)31=>0
Proposed by Marin Chirciu-Romania
Solution. Using Holder Inequality
(a+x)(b+y)(c+z) = (Vabe + 3';/x_yz)3,Va, b,c,x,y,z>0,

fora=b=c=A4x=m,y=my,z=m,we have:

3@

A+m)A+mp)(A+m,) > (W + 3,/mambmc) > (1+3r)3
(1) © mymym, > 2773, which follows from m, > /s(s — a) and
s > 3V/3r(Mitrinovic).

1 RMM-ABOUT AN INEQUALITY BY ERTAN YILDIRIM-IX



ROMANIAN MATHEMATICAL MAGAZINE

www.ssmrmh.ro
momym, = +/s(s —a)\/s(s —b)\/s(s—c) =sF =s-rs=rs*>r-27r% = 2713

Equality holds if and only if triangle is equilateral.
Note.
For A = 0, it follows well-known inequality: m,m,m, > 27r3.
For A = 1, it follows problem proposed by Ertan Yildirim in RMM 8/2019.
Remark. If replace m, with r,, we get:

3) In AABC the following relationship holds:
A+r)A+1r,)A+1)=>(A+3r)31=>0
Proposed by Marin Chirciu-Romania

Solution. Using Holder Inequality

3
(a+x)(b+y)(c+2z)> (3\/abc+ 3xyz) ,va,b,c,x,y,2 =0,
a=b=c=Ax=1,y=1,2z=r1,Weget:
3
A+71)A+1)A+70) = (V28 + 3frarpr) = (A+37)°

(1) © rorpr. = 2713, which follows from r, = i and s > 3+/3r(Mitrinovic).

F F F F3 ris3

. . e e — 2> _27 22273

Yalplre =

Equality holds if and only if triangle is equilateral.
Note.
For A = 0, it follows well-known inequality 1,71, > 2773.
ForA=1,itfollows (1 +7r,)(1+71,)(1+71.) = (1+3r)3.

4) In AABC the following relationship holds:

3
3|12r

A+h)A+h)@A+h) 2| A+3r- =] ,220

Proposed by Marin Chirciu-Romania

Solution. Using Holder Inequality
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3 3 3
(a+x)(b+y)(c+2z)=(Vabc+3i/xyz) ,Va,b,c,x,y,z >0,

a=b=c=Ax=h,y=hyz=h,weget:
3

3@ 3|12r
(A+ha)A+ hy)A+he) = (V23 +3/hghyh.) 2 |2+ 37 /F

(1) & hghyh, > 2713 -2, which follows from h, = =" and s > 3v3r(Mitrinovic).

_2F 2F 2F 8F 8ris’ 2r's® 2ris*  2r%-27r% 2r-27r
b ¢ abc 4Rrs 4Rrs R -~ R R

Equality holds if and only if triangle is equilateral.

5) In AABC the following relationship holds:

3
3|12r

A+w)A+wp)(A+w,) = A+ 3r- R ,A=>0

Proposed by Marin Chirciu-Romania

Solution. Using Holder Inequality

3
(a+x)(b+y)(c+2) = (3\/abc+ 3,/xyz) ,Va,b,c,x,y,z> 0,

a=b=c=Ax=w,Yy=w,Z=w,Wwe get:

3
3@ 3|12r
A+w)A+wp)A+w,) = (W+ 3,/wawbwc) >|(A+3r- ’F

2r . 2bc A
1) © wowpw, > 2713 Y which follows fromw, = 52055 and

s > 3V/3r(Mitrinovic).

_ 2bc A 2ca B 2ab (o 8a’b?c? A
WalWbWe = € e va 2 a+ b2 " @t b+oc+ayl 1927
cyc
8- 16R*r’s*> s 16Rr?%s? 16Rr?-27r* O 2r
= — = = > 27r° - —,
2s(s?2+ 12+ 2Rr) 4R s +r?2+2Rr  s?2+r?+2Rr R
(1) & 2B > 2 , §2 < 8R? — 2Rr — 12, which follows from

s24+r24+2Rr — R

s? < 4R? + 4Rr + 3r*(Gerretsen).
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Remains to prove that: 4R? + 4Rr + 3r2 < 8R* —2Rr - r? &

2R? —3Rr —2r?2 >0 © (R — 2r)(2R + 1) = 0, which is obviously true
from R > 2r(Euler).

Equality holds if and only if triangle is equilateral.
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