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ON A NOTABLE INEQUALITY

VASILE CIRTOAJE

ABSTRACT. In this paper, we give a proof of the inequality

1 n 1 n n 1 L n
a?+1 a3+1 a2 +1 7 2
for n < 8 and nonnegative real numbers a1, as, ..., an such that
n(n—1
5wy =100
1<i<j<n

In addition, some more general results that might help to prove the inequality
for n > 9 are presented.

1. INTRODUCTION

The following inequality was proposed and proved in [2] in 2005: If a,b,c are
nonnegative real numbers such that ab+ bc + ca = 3, then
1 n 1 n 1 S 3
a?+1 bv+1 24172
Problem 3 given at the Olympic Revenge Contest from Brazil-2013 [3] has the
following statement: If a, b, ¢, d are nonnegative real numbers such that ab + ac +
ad + bc + bd + cd = 6, then
1 . 1 L 1 n 1 > 9
a2+1 b?+1 +1 d>+1~ 7
In the same year, Henrique Vaz posted this inequality on the website Art of Problem
Solving [4], where three known readers have posted distinct proofs. Note that all
methods applied here for four variables fail for more variables. Moreover, as far as
we know, no proof for n > 5 has been published anywhere for the inequality
1 1 1 n

—_ 4+ 4.4 >
a?+1 di+1 a2 +17= 2’
where a1, a9, ..., a, are nonnegative real numbers such that
n(n—1
Z a;a; = %
1<i<j<n

2000 Mathematics Subject Classification. 26D10, 26D20.

Key words and phrases. Symmetric constraint; Symmetric inequality; Nonnegative variables.
(©2022 Ilirias Research Institute, Prishtiné, Kosové.

Submitted May 2, 2022. Published September 8, 2022.

Communicated by R. Agarwal.

10



ON A NOTABLE INEQUALITY 11

In this paper, a proof for n < 8 is given. Sections 2 and 3 provide two useful
lemmas and two propositions, respectively, while Section 4 provides the main result
of the paper, materialized in a theorem easily applicable to our inequality for n < 8.
Section 5 provides the proof of the inequality for n = 3,4,...,8

2. TWO HELPFUL LEMMAS

Lemma 2.1. Let x1 and y; be fired nonnegative real variables such that x1 > y; >
0, z1y1 <1 and z1y1 + a(z1 +y1) = b, where a >0, b >0 and 2a+1>b. Ifx
and y are nonnegative real variables such that

r>y>0, wy<l, aytalrty) =0,

then the expression
1 1

BT
has the minimum value for y =0 or x = y.

Proof. If b = 0, then z = y = 0 and £ = 2. Assume now that b > 0 and = is a
function of y. From zy + a(xz + y) = b, we get = f(y), where

b—
f(y): ay7 yE[O,ML M:\/a2+b—(lél.

yt+a
Note that the maximum value of y follows from

b=xy+a(x+y)>y*+ 2y,

and occurs when z = y. By deriving the equation zy + a(z + y) = b, we obtain

/ ) B ,  —(x+a)
'y +a+a(z’ +1) =0, TS e
therefore
L, —ad oy o(z +a) Y
iE (y) = (xz + 1)2 (y2 + 1) (y + a)(xQ + 1) (y2 + 1)2
_alp(y?+1)° —y@? + 1)’ + 2% + 1) —y° (2 +1)?
(y +a) (22 +1)2(y% + 1)2
) (z —y)A
T @ A )P
where

A=al(l-2y)® —zy(z +y)*] + (@ +y)(1 - 2%).
Having in view that

b—=x
rty=-"—""
a
we get
F
A:%7 F—(a2+b)(xy+> 2a* - bv* — 1
a
Since ( )
xy) =12 —&—x—ax_y,
(zy) y T a
it follows

F'(y) = (a* + b) <1 212> (zy) = a(@® +b)(z —y) <1$212> <0.



12 V. CIRTOAJE

Therefore, F(y) is a decreasing function. Since F(0+) = oo, two cases are possible:
F(y) > 0 forall y € [0, M], or F(y) >0 for y € [0,y1] and F(y) <0 for y € [y1, M].
Because E’(y) has the same sign as F(y), it follows that FE(y) is a strictly increasing
function, or is strictly increasing on [0, ;] and strictly decreasing on [y;, M]. In
both cases, E(y) has the minimum value for an extreme value of y, i.e. for y =0
ory=ua. U

Lemma 2.2. Let 1 and y; be fired nonnegative real variables such that x1 > y1,
r1y1 > 1 and ala — 1)2? + 2az1y; + 2b(axy + y1) = 2¢, where a > 1 and b,c > 0.
If x and y are nonnegative real variables such that

x>y, xy > 1, a(a — 1)2? + 2azxy + 2b(az +y) = 2¢,

then the expression
a 1

x2+1+y2+1

has the minimum value for x =y.

Proof. First we show that
2¢ > (a+1)(a+ 2b).
Indeed, we have

2¢ — (a4 1)(a +2b) = a(a — 1)a? 4 2az1y1 + 2b(az1 +y1) — (a + 1)(a + 2b)

> a(a —1)x? + 2a + 2b <a:c1 + 1) — (a4 1)(a+ 2b)

z1
— a(a— 1)(a? — 1) + 2ab(a, — 1) — 2@ =D
T
= (@ -1 {a(a —1)(x1 +1) + 2ab— 21’}
Ty

> (z1 — 1) [2a(a — 1) 4+ 2ab — 2b] = 2(x; — 1)(a — 1)(a + b) > 0.
Assume now that y is a function of z. By deriving the given constraint, we get

ala — Dz +aly +zy') +bla+1vy') =0, y’:—a-w

ar+b ’
hence
iE’(): -z oy __ =T Yy .(a—l)x—ky—i-b.
2a (@2 +1)%2  a(yP+1)?2 (2241)2  (y*+1)2 ar+b
Since
(a—l)x—i—y—i—bi(a—l)m—i—y: b(x —y) >0
ar+b ax ar(ax +b) —
we have ) ( e+
: — y a—Dz+y
WP W2 et Er T w

_ @ =y @y 1) + (o - Da(z —y)ley(@ + oy +¢°) + 20y — 1] _
az(z? +1)2(y2 + 1)2 =
Therefore, E(x) is strictly increasing and E(x) > E(y). To complete the proof, we
need to show that z = y involves zy > 1, which means x > 1. Indeed, for z = y,

from the given constraint a(a — 1)z? + 2azy + 2b(az + y) = 2¢, we get

a(a+1)z? + 2b(a + 1)z = 2c,
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a(a+ 1)z +2b(a+ 1)z > (a + 1)(a + 2b),
(a+1)(z —1)(ax + a+2b) > 0,

hence x > 1.

O
3. TWO HELPFUL PROPOSITIONS
Proposition 3.1. Let a1,a9,...,a, be nonnegative real numbers such that
nn—1
a1 > az 2 -+ 2 Gp_1 > an 2 0, Z aiaj:7(2 )
1<i<j<n
For fized ay,as,...,a, 2, the expression
SN —
S ad+1 dd+1 a? +1
has the minimum value when a, = 0 or an,—1 = ay,.
Proof. For fixed a1, as,...,a,_2, denoting
T=an-1, Y=an (z=y=0),
n—2
n(n—1
a:Zai, b:%* Z a;aj,
i=1 1<i<j<n—2
we have a > 0, b > 0, zy < 1 and a(z + y) + zy = b. In addition, since
1< 2
S us I S e
ni4 \/n(n -1 1<i<j<n
n—2 n—29 n
Zai > — Zai >n -2,
i=1 i=1
(n—2)(n—3) (n—2)(n—-3)
P T T DI U R
1<i<j<n—2 1<i<j<n
we have
=2 n?—n—2
2a—|—1—b:2Zai+ Z aiaj—f
i=1 1<i<j<n—2
—2)(n—3 2_n-2
Som_2)4 nZAM=3) nTon=2
2 2
+ ——— has the minimum value when

By Lemma the expression
y=0orz=y.

24+1  y2+1
As a consequence, the expression

I S CR—
a4 az_,+1 2+1 y2+1

has the minimum value when y = 0 or x = y, that is when a,, =0ora,—1 = a,. O
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Proposition 3.2. Let a1,a9,...,a, be nonnegative real numbers such that
n(n—1
a1 2 ag 2 -+ 2 ap, Z ai%‘:%-
1<i<j<n
For fized apyo,...,a, and
a1 =ag =--- = ag, apag+1 > 1, ke{l,2,...,n—2},

the expression

E = ! + ! + ot

S a?+1l o a3+l aZz +1

has the minimum value when a1 = ag = -+ = ap41.

Proof. Denoting

T =ag, Y= ak+1 (xzya xyzl)a

nin—1
a:ka b:ak+2+"'+ana c= (2 )_ Z a;Qyj,
k+2<i<j<n
we have
a(a — 1)z? + 2azxy + 2b(az + y) = 2c.

By Lemma the expression has the minimum value when z = y.

a + 1
241 y2+1
As a consequence, the expression

o (R PR S
C\z24+1 0 Y241 ap ., +1 az +1

has the minimum value when x = y, that means ay = a2 = -+ = ag4+1- O

4. THE MAIN RESULT

Based on Propositions[3.1]and [3.2] we can state and prove the following theorem:

Theorem 4.1. Let ay,as,...,a, be nonnegative real numbers such that
nin—1)
mEmzoza, Y wa ="
1<i<j<n

Let k= LgJ . If the inequality

1 n 1 + n 1 SN
a?+1 di+1 az2+1 7~ 2
holds for both cases
(a) a1 =as="--=aky1 and a, =0,
(b) a1 =as="-=ags1 and an—1 = G,
then it holds for all ai,as,...,ay.
Proof. Because the domain
nin—1)

D=4 (a1,...,an) €RY : Z a;a; =

1<i<j<n

2



ON A NOTABLE INEQUALITY 15

is a non-empty compact set in R}, the expression
1 1 1
E=—5— 45—+ 45—
a?+1 di+1 a2 +1
achieves its minimum. Since a,_1a, < 1, by Proposition [3.1] it follows that E has
the minimum value for a, = 0 or a,_1 = a,. Next, we will show by induction

n
that it suffices to prove the desired inequality £ > 5 for a; = as = -+ = ag1,

n
where k£ < {fJ For k = 1, we have agagy1 = a1as > 1. Thus, from Proposition
it follows that F has the minimum value when a; = a3. Assume now that the
. . R ) . n
following statement is true: ”If the inequality E > 5 holds for a; = as = -+ = ay,

then it holds for all a;” and show that ”If the inequality & > g holds for a1 = as =

-+ = apy1, then it holds for all a;”. There are two cases to consider: axagy1 > 1
and apapy < 1.
Case 1: apag41 > 1. According to Proposition the expression E has the

minimum value when a; = ag = - - - = ag41. Therefore, the inequality £ > % holds
for all a; if it holds for a; = ag = -+ = ax, = ag41.
Case 2: apag41 < 1. For a; = ay = -+ = ag, the inequality £ > g has the form
k n 1 n 1 T 1 o
apg+1 ai,+1 aj,,+1 az+17= 2"

Since ax41 > agy2 > -+ > an, it suffices to show that
k n—=k n

2 + = 9
ap+1 ap,,+1 2

which is equivalent to the obvious inequality

(n — 2k)(aj, — aj ) + (1 — agai ) >0

5. PROVING THE INEQUALITY FOR n = 3,4,...,8
Application 1: n = 3. If a,b,c are nonnegative real numbers such that
ab+ bc+ ca =3,

then
1 1 1 S 3

a2+1+b2+1+c2+1*§'

Proof. Assume that a > b > ¢. By Theorem 1, it suffices to consider the cases a = b,
b=c (hence a = b= c¢) and a = b, ¢ = 0. The equality occurs for a = b = ¢ = 1,
and also for a =b=+/3 and ¢ =0 (or any cyclic permutation). (I

Application 2: n=4. Ifa,b,c,d are nonnegative real numbers such that
ab+ ac+ ad + bc+ bd + cd = 6,

then
1 1 1 1

> 2.
a2+1+b2+1+02+1+d2+1_
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Proof. Assume that a > b > ¢ > d. By Theorem 1, it suffices to consider the cases
a=b=c,¢c=d (hence a=b=c=d) and a =b = ¢, d =0. The equality occurs
fora =b=c=d=1,and also fora = b = ¢ = /2 and d = 0 (or any cyclic
permutation). O

Application 3: n=5. Ifa,b,c,d, e are nonnegative real numbers such that
alb+c+d+e)+blc+d+e)+c(d+e)+ de =10,

then
1 1 1 1 1 5

sl i et teari Sy
Proof. Assume that a > b > ¢ > d > e. By Theorem 1, it suffices to consider two
cases: a=b=c,d=eanda=b=c, e=0.
Case 1: a =b=c, d=e. We need to show that 3a? + 6ad + d?> = 10 involves
3 2 5

PRI

which can be written as follows:
3 2 5

>
13a2 + 6ad + d? * 3a? + 6ad + 11d?> ~ 2(3a? + 6ad + d?)’
a* 4 8a’d — 18a%d® 4 8ad® +d* >0,  (a — d)*(a® + 10ad + d*) > 0.
Case 2: a =b=rc, e =0. We need to show that 3a% + 3ad = 10 involves
3 1.3
a?24+1 d2+1~ 2’
which can be written as follows:
3 1 1
+ > )
a(13a+3d) = 3a? + 3ad + 10d? ~ 2a(a+d)
1 S Ta — 3d
3a2 + 3ad + 10d? = 2a(a + d)(13a + 3d)’
a® +4a*d — 11ad® + 64> >0,  (a— d)*(a + 6d) > 0.

The equality occurs fora =b=c=d=e=1,and alsofora=b=c=d = g

and e = 0 (or any cyclic permutation). a

Application 4: n =6. Ifa,b,c,d, e, f are nonnegative real numbers such that
alb+c+d+e+ f)+blc+td+e+ f)+e(d+e+ f)+dle+ f)+ef =15,

then
1 1 1 1 1 1
>3

a2+1+b2+1+62+1+d2+1+e2+1+f2+1_ '
Proof. Assume that a > b >c¢>d > e > f. By Theorem 1, it suffices to consider
two cases: a=b=c=d,e=fanda=b=c=d, f=0.

Case 1: a=b=c=d, e = f. We need to show that
6a” 4 8ae + e? = 15

involves

4

B S
a2+1+62+1_ ’
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which is equivalent to
4 1 3
+ > ,
21a2 + 8ae + €2 3a? + 4ae + 8¢2 ~ 6a? + 8ae + €2
3a* 4 28a3d — 62a2d? + 28ad> + 3d* > 0,
(a — d)*(3a* + 34ad + 3d*) > 0.
Case 2: a=b=c=d, f =0. We need to show that

6a” + dae = 15
involves
4 + ! >2
a?+1 e2+17 7
that is equivalent to
4 1 1
+ > ;
a(2la +4e)  6a? + 4ae + 15e2 ~ a(3a + 2e)
1 9a — 4e

>
6a? + 4ae + 152 — a(3a + 2¢)(21a + 4e)’
3a® + 14a’e — 37ae* +20e* >0,  (a — €)*(3a + 20e) > 0.

The equality occurs fora =b=c=d=e= f =1, and also fora=b=c=d =

3
e= \/; and e = 0 (or any cyclic permutation). (]
Application 5: n=7. Ifay,as,...,a7 are nonnegative real numbers such that
Z a;a; = 21,
1<i< <7
then
1 n 1 T 1 S 7
a?+1 a3+1 a2+17= 2

Proof. Assume that a1 > as > ... > a7. By Theorem 1, it suffices to consider two
cases: a1 = a2 = a3 = a4, A = a7 and a; = az = a3 = a4, a7 = 0.

Case 1: a1 = a3 = a3 = a4 := a, ag = a7 := c¢. Denoting a5 = b, we need to
show that

4 1 2 7
P R R R i
for
6a* + 4a(b + 2¢) + 2bc + ¢* = 21, a>b>c.
From

21 = 6a” + 4a(b + 2c) + 2bc + c* < 21a?,
we get a > 1. On the other hand, since

R SR
b2 +1 b2+1 — 2
and
S
241~ 2’

it suffices to show that

8
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From
0 = 4[6a* + 4a(b + 2¢) + 2bc + ¢* — 21] < 3(a — b)(a —¢) + (a — b)(b — ¢),
we get
416a® + 4a(b + 2¢) + 2bc + ¢* — 21] < 3a® — 2a(b + 2¢) + 4bc — b,
(b+2¢)? + 18a(b + 2¢) + 21a* — 84 < 0,
b+ 2c < —9a + v/60a2 + 84.

Thus, we only need to show that

+1> —9a+ v/60a? + 84,

a?+1
which is equivalent to

a’®+1
21a° — 18a® — 41a” + 108a® — 161a® + 126a — 35 > 0,
(a —1)2(21a* + 24a® — 14a® + 56a — 35) > 0.
Since a > 1, the last inequality is clearly true.

943 — a? +9a+7\°
(a a? +9a + ) > 60a% + 84,

Case 2: a1 = az = a3z = a4 := a, a7 = 0. Denoting a5 = b and ag = ¢, we need

to show that
4 1 1 S 5

a2+1+b2+1+c2+1—2

for
6a2+4a(b+c)—|—bc:21, a>b>c.
Sub-case 2-a: bc > 1. Since
1 n 12 (be — 1)(b — c)?
2+1 24+1 be+1l  (2+1)(2+1)(bc+1)

it is enough to show that

>0,

4 n 2 S §
a?4+1 be+1 2
We have
6a? + 8avbe + be < 21.
Putting

a = xVbc, x> 1,
we need to show that

21
be< —————
622 +8x+1
involves
4 . 2 S 5
x2bc+1  be+1 — 2
21
Clearly, it suffices to prove this inequality for be = T So, we need to
show that
4 1 5
>

2722 4+ 8z +1 * 322 +4x+11 — 2(62%2 + 8z + 1)’
that is equivalent to

924 + 362> — 942% + 44z 4+ 5 > 0,
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(z —1)%(92® + 54x +5) > 0.
Sub-case 2-b: be < 1. Since

L b? >, b
2+1 +1— 2
and
1 c
>1- -,
c2+1~ 2
it suffices to show that S
— > 1.
211> +c+
From
21 = 6a® + 4a(b + ¢) + be < 6a* + 4a(b+ c) + 1,
we get
10 — 3a?
b+c> ———.
2a

In addition, from (a — b)(a — ¢) > 0, which implies bec > a(b+ ¢) — a?, we get
21 = 6a” + 4a(b + ¢) + be > 6a* 4+ 4a(b+ ¢) + a(b + ¢) — a?,

hence ) )
10 — 3a <b+c<21_5a, a2<§.
2a - - oa )
Also, from
10 — 3a? < 21 —5(127
2a - 5a
8
we get a® > 3 Thus, it suffices to show that
8 _ 21l
°<a it
5~ 75
involves
8 S 21 — 5a? 1
a?2+1~  ba ’

which is equivalent to

5a* — 5a® — 16a® + 35a — 21 > 0,
(5a* — 8)(3a® — 3a — 1) + (3 — a)(19a — 24) + 1 > 0.
This is true since
5a% — 8 > 0, 3a> —3a—1> 0.

3—a>0, 19a—24>0,

The equality occurs for a1 =ag =--- =ay =1, and also for a; = as = ---

7
\/; and a7 = 0 (or any cyclic permutation).

:aGZ

Application 6: n =8. Ifay,as,...,as are nonnegative real numbers such that

Z a;a; = 28,

1<i<j<8
then
! + L, + L5y
af+1 a3+1 ai+1 =7
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Proof. Assume that a; > as > ... > ag. By Theorem 1, it suffices to consider two
cases: a1 = a = a3z = a4 = a5, a7 = asg andalzaQ:a3:a4:a5, aS:O.

Case 1: a1 = as = a3 = a4 = a5 ‘= a, a7y = ag := ¢. Denoting ag = b, we need
to show that

5} 1 2
a2+1+b2+1+02+1 24
for
10a? + 5a(b + 2¢) + 2bc + ¢* = 28, a>b>c.
From

28 = 10a® + 5a(b + 2¢) + 2bc + ¢* < 2842,
we get a > 1. On the other hand, since

1 _ b? -1 b
2+1 +1— 2
and .
>1- <,
c2+1~ 2
it suffices to show that
10
> 2+ b+ 2c.
a?+1

From
0 = 4[10a” 4 5a(b + 2¢) + 2bc + ¢* — 28] < 3(a — b)(a — ¢) + (a — b)(b — ¢),
we get
4[10a” + 5a(b + 2¢) + 2bc + ¢ — 28] < 3a® — 2a(b + 2¢) + 4bc — b,
(b4 2¢)? +22a(b + 2¢) + 37a* — 112 < 0,
b+2c < —1la+ v/84a2 + 112.

Thus, we only need to show that

1
0 S o tla+ VR 1112,

a?+1

which is equivalent to
<1la3 —2a®> +11la+8
a?+1
37a% — 44a® — 34a* + 13203 — 21942 4 176a — 48 > 0,
(a —1)2(37a* + 30a® — 11a® + 80a — 48) > 0.

Since a > 1, the last inequality is clearly true.

2
) > 84a® + 112,

Case 2: a1 = ay = a3z = a4 = as := a, ag = 0. Denoting ag = b and a7y = ¢, we

need to show that
5 n 1 n 1 >3
a?+1 b2+1 c2+17

for
106> +5a(b+c¢) +bc=28, a>b>c.

Sub-case 2-a: be > 1. Since

1 1 2

>
b2+1+02+1—bc+1’




ON A NOTABLE INEQUALITY 21

it is enough to show that
5 2

—_ > 3.
a? 41 + be+1 —
‘We have
10a® + 10aVbe + be < 28.
Putting

a:x\/%, z>1,

we need to show that
28

be< =0
=022+ 10z + 1

involves

5 n 2 >3
x2bc+1  bc+1 7~

28

m. SO7 we need to

Clearly, it suffices to prove this inequality for bc =
show that
5 n 2 S 3
3822410z +1 1022 +10x +29 — 1022 + 10z + 1’
which is equivalent to

6% + 262> — 6722 + 3224+ 3 > 0,
(x —1)%(62% + 382+ 3) > 0.
Sub-case 2-b: bc < 1. Since

1 _1 b2 51 b
241 241~ 2
and )
c
- >1-=
c2+1~ 2’
it suffices to show that 10
>2+b+e
211° +0+c
From
28 = 10a” + 5a(b + ¢) + be < 10a* + 5a(b +¢) + 1,
we get
27 — 10a?
b+e> ———.
5a

In addition, from (a — b)(a — ¢) > 0, that implies bc > a(b+ c¢) — a?, we get
28 = 10a? 4 5a(b + ¢) + be > 10a® + 5a(b + ¢) + be + a(b+ ¢) — a?,
hence
27 — 10a? 28 — 9a?
——— <b+c<

5 28
= 7 <=
5a - 6a 9

From
27 — 10a? < 28 — 9a?

5a - 6a

22
we get a? > T Thus, it suffices to show that

2, 2
7<a < —
5= =9
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involves

10 S 9. 28 — 9q2
a?+1~ 6a '
which is equivalent to
9a* — 124> — 1942 4 48a — 28 > 0,
(3a® — 4)(3a* — 4a + 1) +2(2 — a)(5a — 6) > 0.
It is true since

36 —4>0, 3a>—4a+1>0, 2—-a>0, 5a—6>0.

The equality occurs for a1 =ag =--- =ag =1, and also for a; =as =--- =a7 =

— and ag = 0 (or any cyclic permutation).

V3

Remark. In our opinion, the following generalization holds:

If ay,a9,...,a, are nonnegative real numbers such that
n(n—1
— 2
1<i<j<n
then
1 n 1 n " 1 - n
a?+1 a3+1 a2 +17- 2’
with equality for a1 = as = -+ = a, = 1, and also for a1 = ay = -+

and a, =0 (or any cyclic permutation).
n—

REFERENCES

O

[1] J. M. Aldaz, A refinement of the inequality between arithmetic and geometric means, J.

Math. Inequal. 2(2008), 473477.

[2] V. Cirtoaje, A special symmetric inequality, Art of problem solving [Online forum: COMMU-
NITY - High School Olympiads - Inequalities proposed], January 6, 2005, Problem posted to

https://artofproblemsolving.com/community /c6h22848p146302.

[3] H. Vaz, Olympic Revenge-Brazil, Art of problem solving [Online forum: COMMUNITY -
CONTEST COLLECTIONS - BRAZIL CONTESTS - Olympic Revenge - 2013 Olympic

Revenge], 2013, Problems posted to https://artofproblemsolving.com/community /c4268.

[4] H. Vaz, Problem 3, Olympic Revenge 2013-Brazil, Art of problem solving [Online forum:
COMMUNITY - High School Olympiads - Inequalities proposed], January 27, 2013, Problem

posted to https://artofproblemsolving.com/community /c6h518184p2916452.

VASILE CIRTOAJE

UNIVERSITY OF PLOIESTI, DEPARTMENT AUTOMATION AND COMPUTERS, BDUL BUCURESTI, NO.

39, PLOIESTI, ROMANIA
E-mail address: vcirtoaje@upg-ploiesti.ro



	1. Introduction
	2. Two helpful lemmas
	3. Two helpful propositions
	4. The main result
	5. Proving the inequality for n=3,4,…,8
	References

