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Abstract: In this paper an elementary proof of the Wolstenholme-Lenhard ciclic
inequality for real numbers and L.Fejes Tóth conjecture( equivalent by Erdıs-Mordell
inequality for polygon) is given, using a remarcable identity
We give the following:

Theorem 1.For every xk ∈ R, 1 ≤ k ≤ n, xn+1 = x1 and αk ∈ R with
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Theorem 2. For every ak ∈ R the following identity holds true :
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by comparing the coefficients of ak
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The coefficient of akak+1 is
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Similarly we can prove the identity for variabile bk
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For ak = Rk cosβk and bk = Rk sinβk where Rk ∈ R and βk ∈ R and sumation the twe
identity to obtain:
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let βk − βk+1 = αk for k=1,2,...,n-1 and β1 − βn = 2r + 1π − αn,r ∈ N, r = natural number
to obtain the inequality Wolstenholme-Lenhard for

Rk ∈ R and αk ∈ R and∑
k=1

n

αk = 2r + 1π

We give the L.Fejes Tóth conjecture:
Let A1A2, ...,An be the vertices of a convex n-gon and P and internal point. Let Rk = PAk

and let rk be the distance from P to the side AkAk+1 the following inequality:
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Later ,Lenhard proves complicated 1 and deduced the following stronger inequality:
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where wk is the segment of the bisector of the angle AkPAk+1 = 2αk from P to its intersection
with the side AkAk+1.

For proved 3 and 4 ,let in 1 the xk = Rk , because

Rk ⋅ Rk+1 ⋅ cosαk ≥ 2RkRk+1
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We give now the following generalization.

Theorem 3. If x = x1,x2,...,xN and y = y1,y2, ...,yN are vectors in RN, endowed with the
inner product

〈x,y〉 =∥ x ∥∥ y ∥ cosθ = ∑
k=1

N

xkyk,

where θ is the angle between the vectors x and y, while

∥ x ∥= x1
2 + x2

2 + ... + xN
2

is the corresponding norm. Then the following inequality of Erdos-Mordell type holds:
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In the case in which P is an exterior point, we can give the Erdös-Mordell inequality for



convex polygons and exterior point P :

Theorem 4Let A1A2...An be a convex polygon and let P be an exterior point and
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Theorem 5 Let A1,A2, ...,Ap be p arbitrary points in N-dimensional euclidian space RNand M
an arebitrary point in the same spaceand, ∢AkMAk+1 = αk ,k = 1, ...,p. Let

max∢A iMA j = α, i ≠ j ∈ 1,2, ...p and∑
k=1

p

αk = 2α < 2π, wk is the segment of the angle

bisector ∢AkMAk+1.We consider Ap+1 = A1.Then we obtain the following inequality:
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where Rk is the norm of AkM and rk is the distance from M to the segment
AkAk+1,k ∈ 1,2, ...,p and wk is the length of the segment of the angle bisector∢AkPAk+1.

Remark: Obtain the egality in 1 for

sin
k+1π

n Rkcosβk −sin kπ
n Rk+1cosβk+1 +sin

π
n Rncosβn = 0 and

sin
k+1π

n Rksinβk −sin kπ
n Rk+1sinβk+1 +sin

π
n Rnsinβn = 0,k = 1,2, ...,n − 2
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