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the point A and the distance from the point M to the lines b and c are given by 
functions: 

  ܴ஺ = ඥݔଶ + ݕ) − 	ଶ(ݎ 	 	 	 	 ௕ݎ	 (5)   = |ି௤௬ି௥௫ା௤௥|ඥ௥మା௤మ 	 	 	 	 	 ௖ݎ	 (6)   = |௣௬ା௥௫ି௣௥|ඥ௥మା௣మ 	 	 	 	 	   (7) 

 

The inequality (2) is equal to the following inequality: 

ݍ|  − ଶݎඥ|݌ + ଶݎଶඥ݌ + ଶݔଶඥݍ + ݕ) − ଶ(ݎ ≥ ଶݎ) + ݕݍ−|(ଶ݌ − ݔݎ + |ݎݍ ଶݎ) + + ݕ݌|(ଶݍ + ݔݎ − 	,|ݎ݌   (8) 

 

for which we will give a spatial interpretation in the section 2. 

 

1.1. The division of the triangle plane area 

Let us define the following terms: 	 ,ݔ)ܤܣ (ݕ = ݕݍ− − ݔݎ + 	 (9)            	ݎݍ ,ݔ)ܥܣ (ݕ = ݕ݌ + ݔݎ − 	 (10)              ݎ݌
For the inequality (8) the plane ℝଶ is divided into the following areas λi  (i=1…4). 
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In [3] and [7], diverse proves of the inequality (2) are given for the points in the 
interior of the triangle ABC. In the paper [6] it has been shown that the 
inequality (2) is valid in the area of the angle between the lines ݈ଵ:	ݕ = ݇ଶݔ +  	ݎ
and  ݈ଶ:	ݕ = ݇ଷݔ +   . ݎ
Consider the point A(ݔ଴, ଴ݖ ଴) of the triangle ABC. Let us calculateݕ = ,଴ݔ)ݖ	  ,(଴ݕ
then ݖ଴ > 0. Set a ray from the point A through the point P=ܲ(ݔ଴, ,଴ݕ  ଴). Then allݖ
the points of the ray observed are above the plane Oxy. The above proves that 
the inequality (2) extends from the triangle ABC to the whole area of the angle 
in the vertex A, which contains the triangle ABC. This conclusion also holds for 
all the rays AP in the area of the angle between the straight lines l1 and l2 which 
are contained in the triangle ABC (according to [6]).  

The paper [6] shows that the area EA for the vertex A: 

 

EA =  ቄ(ݔ, ܴ஺	ቚ(ݕ ≥ ௖௔ ௕ݎ + ௕௔  ௖ቅ,   (23)ݎ

 

represents the area of the angle between the lines l1 and l2, which contains the 
triangle ABC. For the vertices B and C, let us define 

 

EB = ቄ(ݔ, ܴ஻	ቚ(ݕ ≥ ௖௕ ௔ݎ + ௔௕  ௖ቅ,   (24)ݎ

 

EC = ቄ(ݔ, ܴ஼	ቚ(ݕ ≥ ௕௖ ௔ݎ + ௔௖  ௕ቅ.   (25)ݎ

 

Respectively, according to [6]. The analogous surfaces, as for the surface  ݖ = ,ݔ)ݖ  are to be formed for the vertices B and C, as well. Based on the 	(ݕ
previous spatial analysis of the inequality (2), as for the (3) and (4), the 
inequality  

 ܴ஺ + ܴ஻ + ܴ஼ ≥ ቀ௖௕ + ௕௖ቁ ௔ݎ + ቀ௖௔ + ௔௖ቁ ௕ݎ + ቀ௔௕ + ௕௔ቁ 	 ௖,   (26)ݎ 	  

is valid in the intersection of the areas:  
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E = EA ∩ EB ∩ EC.    (27) 

 

Hence we obtain a spatial interpretation of the proof in the following statement. 

 

Theorem.  The Erdös-Mordell inequality (1) is valid in the area E.   

  
 

3. CONCLUSIONS  

 

By setting a conical surface with the vertex at the point A of the triangle ABC, 
and by repeating the procedure for the vertices B and C, we perform a spatial 
interpretation of Erdös-Mordell inequality proof, which confirms the extension of 
the inequality given in [6]. 

The previous procedure can provide spatial interpretation of proves of various 
planimetric inequalities based on the distances ܴ஺, ܴ஻, ܴ஼, ,௔ݎ  ௖, such asݎ and	௕ݎ
Child inequality [4]. 
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