
 1  
 Delta J. Sci. 2016 Vol.37 

   
 

DJS Vol. 37 (2016) 41-48 
   

 

Delta Journal of Science 
Available online at 

https://djs.journals.ekb.eg/ 

 
   

Research Article                                                                                                   MATHEMATICS 

 

Two Intersection Graphs 
 

M. A. Seoud* 
Dept. of Math., Faculty of Science, Ain Shams University, Abbassia, Cairo, Egypt 

and F. A. A. Ghouraba** 
Ministry of Education (retired), Tanta, Egypt 

 

Abstract  : We give the number of edges in two intersection graphs. 
Keywords : Intersection graph, Stirling numbers. 

0. Introduction 
       Intersection graph theory is one of 
the most important topics in graph 
theory. There is an outstanding 
concise book titled : "Topics in 
Intersection Graph Theory" by Terry 
A. McKee and F. R. McMorris [1], in 
which the most developed topics of 
intersection graph theory, 
emphasizing chordal, interval 
competition graphs, threshold graphs, 
p-intersection graphs, intersection 
multigraphs, pseudographs, and 
tolerance intersection graphs are 
discussed. Here we obtaied the 
number of edges in two intersection 
graphs, namely : power set 
intersection graphs and functional 
intersection graphs. Stirling numbers 
arise in a varity of analytic and 
combinatorics problems. We need 
stirling numbers of the second type in 

calculating the number of edges of 
functional intersection graphs. For 
these numbers the reader is advised to 
see [2]  
 
1. Power set intersection graph 
     1.1  Definition. Let X := 
{𝒙𝟏, 𝒙𝟐, … , 𝒙𝒏}. Let P(X) be the power 
set of X, i.e. P(X) =  {𝑨 | 𝑨 ⊆ 𝑿} .The 
power set intersection graph is        G 
= (V,E), where V "corresponds to" P 
(X), and two vertices in V are adjacent 
if and only if the two corresponding 
subsets in P(X) have a non-empty 
intersection.  
 
     1.2 Theorem. For a set X := 
{𝒙𝟏, 𝒙𝟐, … , 𝒙𝒏} ,the power set        
intersection graph G = (V,E), has |𝑽|, 
number of vertices = 𝟐𝒏 , and |𝐄| , 

number of edges = 
𝟏

𝟐
(𝟒𝐧‒ 𝟑𝒏– 𝟐𝒏+1) 
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Proof.  |𝐕| = 𝟐𝐧 is trivial. Now let  𝐀 ⊆
𝐗, |𝐀| (number of elements of A) = m. 
The degree of the vertex 𝐯𝐀 , which 
"corresponds to" the set  
A = 𝟐𝐧‒ 𝟐𝐧ି𝐦– 𝟏. It follows that : 
 

|𝐄| = 
𝟏

𝟐
∑ ቀ

𝒏
𝒎

ቁ𝒏
𝒎ୀ𝟏 (𝟐𝒏‒ 𝟐𝒏ି𝒎– 𝟏)  

     
=

 
𝟏

𝟐
. 𝟐𝒏 ∑ ቀ

𝒏
𝒎

ቁ𝒏
𝒎ୀ𝟏 ‒

𝟏

𝟐
. 𝟐𝒏 ∑ ቀ

𝒏
𝒎

ቁ𝒏
𝒎ୀ𝟏 (

𝟏

𝟐
)𝒎–

𝟏

𝟐
∑ ቀ

𝒏
𝒎

ቁ𝒏
𝒎ୀ𝟏  

     = 
𝟏

𝟐
. 𝟐𝒏(𝟐𝒏‒ 𝟏) – 

𝟏

𝟐
. 𝟐𝒏((𝟏 +

𝟏

𝟐
)𝒏‒1) – 

𝟏

𝟐
(𝟐𝒏‒1) 

     = 𝟐𝟐𝒏ି𝟏 – 𝟐𝒏ି𝟏 ‒ 
𝟏

𝟐
. 𝟑𝒏+

𝟏

𝟐
 

     =  
𝟏

𝟐
(𝟒𝐧‒ 𝟑𝒏– 𝟐𝒏 +1)                                            

□ 
     1.3 Example. The number of 
vertices of the power set intersection 
graph corresponding to the set X := 
{𝟏, 𝟐, 𝟑}, is 𝟐𝟑= 8.   
The number of edges = 
𝟏

𝟐
(𝟒𝟑‒ 𝟑𝟑– 𝟐𝟑+1) =15            

 
 
 
 
 
 
 
 
 
 
 

Figure 1 shows such a graph, where 
the vertex "123" corresponds to the 
subset {𝟏, 𝟐, 𝟑} , the vertex "0" 
corresponds to the empty set 𝛗. There 
is an edge joining the vertices "123" 
and "12", since the subsets  {𝟏, 𝟐, 𝟑} 
and {𝟏, 𝟐}  intersect      
 
2. Functional intersection graph                                    
Fig.1                   

     2.1  Definition. Let L := {𝒇 | 𝒇 ∶ 𝑿 →
𝒀}, be the set of all functions from X 
into Y. The functional intersection 
graph G has vertices 𝐯𝐟  and 
𝐯𝐠  "corresponding to" the functions f 
and g of L. The vertices 𝐯𝐟 and 𝐯𝐠 are 
adjacent if and only if range (f) and 
range (g) have a non-empty 
intersection. 
     2.2  Definition. Stirling number of 
the second kind 𝐒𝐫

𝐦[1] is equal to the 
number of ways of partitioning a set 
of m elements into r non-empty 
subsets, 

         𝐒𝐫
𝐦 = 

𝟏

𝒓!
∑ (-𝟏)𝒓ା𝒔𝒓

𝒔ୀ𝟏 ቀ
𝒓
𝒔

ቁ 𝒔𝒎 

 
     2.3  Remark. The number of all 
surjective functions from X onto Y, 
where |𝐗| = m, |𝐘| = n, n ≤ 𝒎 is equal 
to 𝒏!  𝐒𝐧

𝐦. Consequently, for the set of 
all functions 𝒇 ∶ 𝑿 → 𝒀  having the 
same range, consisting of r elements, 
the corresponding is a complete graph 
consisting of  
𝒓!   𝐒𝐫

𝐦 vertices. We note that the 
number of all functions defined from 
X into Y 

                 = ∑ ቀ
𝒏
𝒓

ቁ𝒏
𝒓ୀ𝟏 𝒓! 𝑺𝒓

𝒎 = 𝒏𝒎, 

      as it is well-known. 
 
     2.4  Theorem. The number of edges 
of the functional intersection graph G 
corresponding to the set L := {𝒇 | 𝒇 ∶
𝑿 → 𝒀} , where             X := 
{𝒙𝟏, 𝒙𝟐, … , 𝒙𝒎}, Y := {𝒚𝟏, 𝒚𝟐, … , 𝒚𝒏}, is 
equal to  

      
𝟏

𝟐
 𝒏𝒎(𝒏𝒎‒ 𝟏) - 

𝟏

𝟐
∑ ቀ

𝒏
𝒓

ቁ𝒏
𝒓ୀ𝟏 𝒓! 

𝑺𝒓
𝒎 (𝒏 − 𝒓)𝒎            n ≤ 𝒎  

      
𝟏

𝟐
 𝒏𝒎(𝒏𝒎‒ 𝟏) - 

𝟏

𝟐
∑ ቀ

𝒏
𝒓

ቁ𝒎
𝒓ୀ𝟏 𝒓! 

𝑺𝒓
𝒎 (𝒏 − 𝒓)𝒎            m < n 

Proof. To explain the situation, we 
plot every complete subgraph of the 
same number of vertices in the "same 
plane", as follows : 
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𝑷𝟏  :  𝑮𝟏  , 𝑮𝟐  , 

…                                           , 𝑮𝒏 ⇒ ቀ
𝒏
𝟏

ቁ 

subgraphs 
𝑷𝟐  :  𝑮𝟏𝟐  , 𝑮𝟏𝟑  , 

…                                   , 𝑮𝒏ି𝟏 𝒏 ⇒ ቀ
𝒏
𝟐

ቁ 

subgraphs 
𝑷𝟑 :  𝑮𝟏𝟐𝟑 , 𝑮𝟏𝟐𝟒 , …                          , 

𝑮𝒏ି𝟐 𝒏ି𝟏 𝒏 ⇒ ቀ
𝒏
𝟑

ቁ subgraphs 

. 

. 
𝑷𝒓  :  𝑮𝟏𝟐…𝒓  , …                                                     

⇒ ቀ
𝒏
𝒓

ቁ subgraphs 

. 

. 

. 
𝑷𝒏ି𝟐 :  𝑮𝟏𝟐…𝒏ି𝟐 , …                            ⇒ 

ቀ
𝒏

𝒏 − 𝟐
ቁ =  ቀ

𝒏
𝟐

ቁ subgraphs 

𝑷𝒏ି𝟏  :  𝑮𝟏𝟐…𝒏ି𝟏 , …                              

⇒ቀ
𝒏

𝒏 − 𝟏
ቁ  = ቀ

𝒏
𝟏

ቁ subgraphs 

𝑷𝒏  :  𝑮𝟏𝟐…𝒏                                                      

⇒ ቀ
𝒏
𝒏

ቁ = 𝟏 subgraph 

(𝑮𝟏𝟐…𝒓  is the complete subgraph 
corresponding to all funcations 𝒇 ∶
𝑿 → 𝒀,  X := {𝒙𝟏, 𝒙𝟐, … , 𝒙𝒎} , Y := 
{𝒚𝟏, 𝒚𝟐, … , 𝒚𝒏} , their range is 
{𝟏, 𝟐, … , 𝒓} . This complete subgraph 
consists of 𝒓!  𝐒𝐫

𝐦  vertices, as said 
before ) 
 
Case 1 :  n ≤ 𝒎  
 𝒅𝟏 , the degree of any vertex in a 
subgraph in plane 𝑷𝟏 is given by: 
 

𝐝𝟏= 0+(ቀ
𝐧
𝟐

ቁ − ቀ
𝐧 − 𝟏

𝟐
ቁ ). 𝟐! 𝑺𝟐

𝒎 +(ቀ
𝐧
𝟑

ቁ −

ቀ
𝐧 − 𝟏

𝟑
ቁ ). 𝟑! 𝑺𝟑

𝒎 +… 

     +( ቀ
𝐧

𝐧 − 𝟏
ቁ − ቀ

𝐧 − 𝟏
𝐧 − 𝟏

ቁ ) . (𝒏 − 𝟏)! 

𝑺𝒏ି𝟏
𝒎 +ቀ

𝐧
𝐧

ቁ 𝒏! 𝑺𝒏
𝒎  

    = ∑ ቀ
𝒏
𝜶

ቁ𝒏
𝜶ୀ𝟐 𝜶! 𝑺𝜶

𝒎 − ∑ ൬
𝒏 − 𝟏

𝜷
൰𝒏ି𝟏

𝜷ୀ𝟐 𝜷! 

𝑺𝜷
𝒎  

    = 𝒏𝒎- n – ((𝒏 − 𝟏)𝒎 − (𝒏 − 𝟏)) 
    = 𝒏𝒎- (𝒏 − 𝟏)𝒎-1 
 
𝒅𝟐 , the degree of any vertex in a 
subgraph in plane 𝑷𝟐 is given by: 
 

𝐝𝟐 = 2-1+( ቀ
𝐧
𝟐

ቁ − ቀ
𝐧 − 𝟐

𝟐
ቁ ) . 𝟐! 

𝑺𝟐
𝒎 +(ቀ

𝐧
𝟑

ቁ − ቀ
𝐧 − 𝟐

𝟑
ቁ ). 𝟑! 𝑺𝟑

𝒎 +… 

     +( ቀ
𝐧

𝐧 − 𝟐
ቁ − ቀ

𝐧 − 𝟐
𝐧 − 𝟐

ቁ ) . (𝒏 − 𝟐)! 

𝑺𝒏ି𝟐
𝒎 +ቀ

𝐧
𝐧 − 𝟏

ቁ (𝒏 − 𝟏)! 𝑺𝒏ି𝟏
𝒎  

     +ቀ
𝐧
𝐧

ቁ 𝒏! 𝑺𝒏
𝒎  

    = 𝟐 − 𝟏 + ∑ ቀ
𝒏
𝜶

ቁ𝒏
𝜶ୀ𝟐 𝜶!  𝑺𝜶

𝒎 −

∑ ൬
𝒏 − 𝟐

𝜷
൰𝒏ି𝟐

𝜷ୀ𝟐 𝜷! 𝑺𝜷
𝒎  

    = 𝟐 − 𝟏 + 𝒏𝒎- n – ((𝒏 − 𝟐)𝒎 −  (𝒏 −
𝟐)) 
    = 𝒏𝒎- (𝒏 − 𝟐)𝒎-1 
 
𝒅𝒓 , the degree of any vertex in a 
subgraph in plane 𝑷𝒓 is given by: 
 

𝐝𝐫 = r-1+( ቀ
𝐧
𝟐

ቁ − ቀ
𝐧 − 𝐫

𝟐
ቁ ) . 𝟐! 

𝑺𝟐
𝒎 +(ቀ

𝐧
𝟑

ቁ − ቀ
𝐧 − 𝐫

𝟑
ቁ ). 𝟑! 𝑺𝟑

𝒎 +… 

     +(ቀ
𝐧

𝐧 − 𝐫
ቁ − ቀ

𝐧 − 𝐫
𝐧 − 𝐫

ቁ ). (𝒏 − 𝒓)! 𝑺𝒏ି𝒓
𝒎  

     + ቀ
𝐧

𝐧 − 𝐫 + 𝟏
ቁ (𝒏 − 𝒓 + 𝟏)! 

𝑺𝒏ି𝒓ା𝟏
𝒎 +…  +ቀ

𝐧
𝐧

ቁ 𝒏! 𝑺𝒏
𝒎  

𝒅𝒓 = 𝒓 − 𝟏 + ∑ ቀ
𝒏
𝜶

ቁ𝒏
𝜶ୀ𝟐 𝜶!  𝑺𝜶

𝒎 −

∑ ቀ
𝒏 − 𝒓

𝜷 ቁ𝒏ି𝒓
𝜷ୀ𝟐 𝜷! 𝑺𝜷

𝒎  

    = 𝒓 − 𝟏 + 𝒏𝒎- n – ((𝒏 − 𝒓)𝒎 −  (𝒏 −
𝒓)) 
    = 𝒏𝒎- (𝒏 − 𝒓)𝒎-1,              n ≤ 𝒎 
 
Now the number of all vertices in 
plane 𝐏𝐫 is given by : 
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                 𝐍𝐫 = ቀ
𝐧
𝐫

ቁ 𝒓! 𝑺𝒓
𝒎 ,  

 
hence |𝐄|, the number of edges of the 
graph G is given by : 

|𝐄|= 
𝟏

𝟐
 ∑ 𝐍𝐫. 𝐝𝐫

𝒏
𝒓ୀ𝟏  

    = 
𝟏

𝟐
 ∑ ቀ

𝐧
𝐫

ቁ  𝒓! 𝑺𝒓
𝒎 ((𝒏𝒎 − 𝟏) −𝒏

𝒓ୀ𝟏

(𝒏 − 𝒓)𝒎 ) 

    = 
𝟏

𝟐
 (𝒏𝒎 − 𝟏) ∑ ቀ

𝐧
𝐫

ቁ  𝒓! 𝑺𝒓
𝒎 −𝒏

𝒓ୀ𝟏

 
𝟏

𝟐
 ∑ (𝒏 − 𝒓)𝒎 ቀ

𝐧
𝐫

ቁ  𝒓! 𝑺𝒓
𝒎  𝒏

𝒓ୀ𝟏   

    = 
𝟏

𝟐
 𝒏𝒎(𝒏𝒎 − 𝟏) −

𝟏

𝟐
 ∑ ቀ

𝐧
𝐫

ቁ  𝒓! 𝑺𝒓
𝒎 (𝒏 − 𝒓)𝒎 ,𝒏

𝒓ୀ𝟏      n ≤ 𝒎      

□ 
 
Case 2 :  m < n . 
Here some modifications have to be 
done. The number of all functions 
defined from X into Y is given as in 
case 1 by 

         ∑ ቀ
𝐧
𝐫

ቁ  𝒓! 𝑺𝒓
𝒎 𝒎

𝒓ୀ𝟏 = 𝒏𝒎 

The complete subgraphs in planes 
𝐏𝐦ି𝟐 , 𝐏𝐦ି𝟏 , 𝐏𝐦  are indicated as 
follows : 
𝑷𝒎ି𝟐  :  𝑮𝟏𝟐…𝒎ି𝟐  , …                            

⇒ ቀ
𝒏

𝒎 − 𝟐
ቁ subgraphs 

𝑷𝒎ି𝟏  :  𝑮𝟏𝟐…𝒎ି𝟏 , …                             

⇒ቀ
𝒏

𝒎 − 𝟏
ቁ   subgraphs 

𝑷𝒎  :  𝑮𝟏𝟐…𝒎  , …                                          

⇒ ቀ
𝒏
𝒎

ቁ subgraphs 

 
Now 𝒅𝟏, the degree of any vertex in a 
subgraph in plane 𝑷𝟏 is given by: 

𝐝𝟏= 0+(ቀ
𝐧
𝟐

ቁ − ቀ
𝐧 − 𝟏

𝟐
ቁ ) 𝟐! 𝑺𝟐

𝒎 +(ቀ
𝐧
𝟑

ቁ −

ቀ
𝐧 − 𝟏

𝟑
ቁ ) 𝟑! 𝑺𝟑

𝒎 +… 

     +( ቀ
𝐧

𝐦 − 𝟏
ቁ − ቀ

𝐧 − 𝟏
𝐦 − 𝟏

ቁ ) (𝒎 − 𝟏)! 

𝑺𝒎ି𝟏
𝒎  

     +(ቀ
𝐧
𝐦

ቁ − ቀ
𝐧 − 𝟏

𝐦
ቁ) 𝒎! 𝑺𝒎

𝒎  

𝐝𝟏 = ∑ ቀ
𝒏
𝜶

ቁ𝒎
𝜶ୀ𝟏 𝜶!  𝑺𝜶

𝒎 – 𝐧  - 

(∑ ൬
𝒏 − 𝟏

𝜷
൰𝒎

𝜷ୀ𝟏 𝜷! 𝑺𝜷
𝒎 - (n -1)) 

    = 𝒏𝒎- n – ((𝒏 − 𝟏)𝒎 − (𝒏 − 𝟏)) 
    = 𝒏𝒎- (𝒏 − 𝟏)𝒎-1 
 
To find 𝒅𝒓, the degree of any vertex in 
a subgraph in plane 𝑷𝒓  we have two 
subcases : 
 
Subcase ( i ) : n – r < m, here 

𝐝𝐫 = r-1+( ቀ
𝐧
𝟐

ቁ − ቀ
𝐧 − 𝐫

𝟐
ቁ ) . 𝟐! 

𝑺𝟐
𝒎 +(ቀ

𝐧
𝟑

ቁ − ቀ
𝐧 − 𝐫

𝟑
ቁ ). 𝟑! 𝑺𝟑

𝒎 +… 

     +(ቀ
𝐧

𝐧 − 𝐫
ቁ − ቀ

𝐧 − 𝐫
𝐧 − 𝐫

ቁ ). (𝒏 − 𝒓)! 𝑺𝒏ି𝒓
𝒎  

     + ቀ
𝐧

𝐧 − 𝐫 + 𝟏
ቁ (𝒏 − 𝒓 + 𝟏)! 

𝑺𝒏ି𝒓ା𝟏
𝒎 +…  +ቀ

𝐧
𝐦

ቁ 𝒎! 𝑺𝒎
𝒎  

    = 𝒓 − 𝟏 + ∑ ቀ
𝒏
𝜶

ቁ𝒎
𝜶ୀ𝟏 𝜶!  𝑺𝜶

𝒎 - 𝐧  - 

(∑ ቀ
𝒏 − 𝒓

𝜷 ቁ𝒏ି𝒓
𝜷ୀ𝟏 𝜷! 𝑺𝜷

𝒎 - (n - r)) 

    = 𝒓 − 𝟏 + 𝒏𝒎- n – ((𝒏 − 𝒓)𝒎 −  (𝒏 −
𝒓)) 
    = 𝒏𝒎- (𝒏 − 𝒓)𝒎-1              ( the same 
as in case 1 ) 
 
Subcase ( ii ) : n – r ≥ m 

𝐝𝐫 = r-1+( ቀ
𝐧
𝟐

ቁ − ቀ
𝐧 − 𝐫

𝟐
ቁ ) . 𝟐! 

𝑺𝟐
𝒎 +(ቀ

𝐧
𝟑

ቁ − ቀ
𝐧 − 𝐫

𝟑
ቁ ). 𝟑! 𝑺𝟑

𝒎 +… 

     +(ቀ
𝐧
𝐦

ቁ − ቀ
𝐧 − 𝐫

𝐦
ቁ ) 𝒎! 𝑺𝒎

𝒎  

    = 𝒓 − 𝟏 + ∑ ቀ
𝒏
𝜶

ቁ𝒎
𝜶ୀ𝟏 𝜶!  𝑺𝜶

𝒎 - 𝐧  - 

(∑ ቀ
𝒏 − 𝒓

𝜷 ቁ𝒎
𝜷ୀ𝟏 𝜷! 𝑺𝜷

𝒎 - (n - r)) 

    = 𝒏𝒎- (𝒏 − 𝒓)𝒎-1              ( the same 
as in case 1 ) 
 
Now, as before, 𝐍𝐫 is the number of 
vertices in plane 𝐏𝐫 which is given by : 
 

                 𝐍𝐫 = ቀ
𝐧
𝐫

ቁ 𝒓! 𝑺𝒓
𝒎 ,  
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hence the total number of edges of the 
graph is given by : 
 

|𝐄| = 
𝟏

𝟐
 ∑ 𝐍𝐫. 𝐝𝐫

𝒎
𝒓ୀ𝟏  

     = 
𝟏

𝟐
 ∑ ቀ

𝐧
𝐫

ቁ  𝒓! 𝑺𝒓
𝒎 ((𝒏𝒎 − 𝟏) −𝒎

𝒓ୀ𝟏

(𝒏 − 𝒓)𝒎) ) 

|𝐄| = 
𝟏

𝟐
 (𝒏𝒎 − 𝟏) ∑ ቀ

𝐧
𝐫

ቁ  𝒓! 𝑺𝒓
𝒎 −𝒎

𝒓ୀ𝟏

 
𝟏

𝟐
 ∑ (𝒏 − 𝒓)𝒎 ቀ

𝐧
𝐫

ቁ  𝒓! 𝑺𝒓
𝒎  𝒎

𝒓ୀ𝟏   

     = 
𝟏

𝟐
 𝒏𝒎(𝒏𝒎 − 𝟏) −

𝟏

𝟐
 ∑ ቀ

𝐧
𝐫

ቁ  𝒓! 𝑺𝒓
𝒎 (𝒏 − 𝒓)𝒎 ,𝒎

𝒓ୀ𝟏      m < n      

□ 
 
2.5 Example :  X := {𝒙𝟏, 𝒙𝟐, 𝒙𝟑, 𝒙𝟒, 𝒙𝟓}, 
Y := {𝒚𝟏, 𝒚𝟐, 𝒚𝟑} 
The number of vertices of the 
corresponding functional intersection 
graph =𝟑𝟓= 𝟐𝟒𝟑 

The number of edges = 
𝟏

𝟐
 × 𝟐𝟒𝟑 × 𝟐𝟒𝟐 

- 
𝟏

𝟐
 ∑ (𝟑 − 𝒓)𝟓 ቀ

𝟑
𝐫

ቁ  𝒓! 𝑺𝒓
𝟓  𝟑

𝒓ୀ𝟏  

                                  = 𝟐𝟗𝟒𝟎𝟑  - 
𝟏

𝟐
 ൫𝟑𝟐 × 𝟑 × 𝟏! 𝑺𝟏

𝟓 + 𝟑 × 𝟐! 𝑺𝟐
𝟓 + 𝟎൯, 

where  𝑺𝟏
𝟓 = 1, 

          𝟐!  𝑺𝟐
𝟓 =  ∑ (-𝟏)𝟐ା𝒔 ቀ

𝟐
𝐬

ቁ 𝒔𝟓 𝟐
𝒔ୀ𝟏 = - 2 

+ 𝟐𝟓 = 30, 

hence |𝐄| = 29403 - 
𝟏

𝟐
 ( 96 + 90 ) 

              = 29310 
 
2.6 Example :  X := {𝒙𝟏, 𝒙𝟐, 𝒙𝟑}, Y := 
൛𝒚𝟏, 𝒚𝟐, 𝒚𝟑 ,𝒚𝟒 , 𝒚𝟓ൟ 
Number of vertices =𝟓𝟑= 125 

|𝐄| = number of edges = 
𝟏

𝟐
 × 125 × 124 

- 
𝟏

𝟐
 ∑ ቀ

𝟓
𝐫

ቁ (𝟓 − 𝒓)𝟑 𝒓! 𝑺𝒓
𝟑 ,𝟑

𝒓ୀ𝟏  

where  𝑺𝟏
𝟑 = 𝑺𝟑

𝟑 =1 

            𝑺𝟐
𝟑 = 

𝟏

𝟐! 
 ∑ (-𝟏)𝒔ା𝟐 ቀ

𝟐
𝐬

ቁ 𝒔𝟑 𝟐
𝒔ୀ𝟏 = 3 

 

hence |𝐄| = 
𝟏

𝟐
 × 125 × 124 - 

𝟏

𝟐
 ( 5 ×64+10 

×27×6+10×8×6 ) 

             = 7750 – 1210 
             = 6540 
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 ففى فى شكلين كل منهما عبارة عن رسم تقاطع .قمنا فى هذا البحث بحساب عدد الأحرف 

ن يعنى الشكل الأول هو رسم تقاطع لقوة فئة عدد عناصرها  ن  عنصر و الحرف الواصل بين رأسي
لتى تعطى عدد هذه أن الفئتين الجزئيتين المناظرتين لهذين الرأسين بينهما تقاطع . و أوجدنا الصيغة ا

حداهما قاطع رؤوسه هى المناظرة للدوال المعرفة بين فئتين إو الشكل الثانى هو رسم ت الأحرف .
هى المجال و عدد عناصرها  م  عنصر و الفئة الأخري هى المجال المقابل و عدد عناصرها ن 

ل منهما عنصر و الحرف الواصل بين رأسين يعنى أن الدالتين المناظرتين لهذين الرأسين مدى ك
حرف بالصيغة كما هو موجود بالبحث .بينهما تقاطع و قمنا بحساب عدد الأ  
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