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ABOUT AN INEQUALITY BY VASILE MIRCEA POPA-I
By Marin Chirciu — Romania

1) In acute angled triangle ABC the following relationship holds:

2 2

Proposed by Vasile Mircea Popa — Romania

A B C
tanA +tanB +tanC + 3V3 > 2 (coti + cot— + cot—)

Solution
Using Popoviciu’s inequality: If f: [a, b] = R is a convexe function on [a, b], then the
following inequality holds:

f(x)+fgy)+f(2)+f<x+§/+2)2§[f<x‘;Y)+f<Y‘2|'Z)+f(Z-I2-x)],

Vx,y,z € [a, b]. We consider the convexe function f: (0, g) - R, f(x) = tanx, for which

we apply Popoviciu’s inequality. We obtain:
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tanA+tanB+tamC_|_t (n)>2[t <T[ C)+t <7T A)+t <7T B)]
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tand + tanB + tanC 2 C A B
= 3 +\/§2§[cot5+cot5+coti] =]

A B C
o tand+tanB +tanC + 3V3 > 2 <Cot5 + cotE + cotE)

Equality holds if and only if the triangle is equilateral.
Remark.
In the same way we can propose:
2) In acute triangle ABC the following relationship holds:
cotA + cotB + cotC + V3 > 2 <tang + tang + tan%)
Proposed by Marin Chirciu, Geometric Inequalities, 2015

Solution

We apply Popoviciu’s inequality for the convexe function f: (0, g) - R, f(x) =cotx.

1 RMM-ABOUT AN INEQUALITY BY VASILE MIRCEA POPA-I




R M M

ROMANIAN MATHEMATICAL MAGAZINE

www.ssmrmh.ro

3) In AABC the following relationship holds:

! + ! + ! +4=>2 ! + ! + !
— — — =
sin2A  sin2B  sin2C coszg coszg coszg

Proposed by Marin Chirciu, Geometric Inequalities, 2015

Solution

1

sinZ x

We apply Popoviciu’s inequality for the convexe function f: (0,m) - R, f(x) =

4) In AABC the following inequality holds:

T, T T, 9 4s? 45 4s?
+ + +5 2 + +—
Ta—1T Tp—7T T.—T 2 S“+r,r, Ss“+ry,r., s ~+r.urT,

Proposed by Marin Chirciu, Geometric Inequalities, 2015
Solution
We apply Popoviciu’s inequality for the convexe function f: (0,1) - R,

-1 — T =" =T U r_ — 2 — g2
f(x)—l_x,forx—ra,y oz rc.Usngra 1, 1. =s%and[][r, = rs-.

5)If x,y,z > 0 prove that:
1 9 4 4 4
=+ > + +
z x+y+z x+y y+z z+x
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Proposed by Marin Chirciu, Geometric Inequalities, 2015

Solution.We apply Popoviciu’s inequality for the convexe function : (0,) - R, f(x) = %

6) If x,y,z > 0 prove that:

1+1+1+ 9 - 4 N 4 N 4
Vx Jy vz x+y+z [Jx+y Jy+z Vz+x

Proposed by Marin Chirciu, Geometric Inequalities, 2015

1

Vx

Solution We apply Popoviciu’s inequality for the convexe function : (0,0) — R, f(x) =
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