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AN ALGORITHM FOR ESTABLISHING GRAPH’S ISOMORFISM           

n original approach to test two connected graphs isomorphism is given. The approach is oriented 

at applied artificial intelligence systems and decision making systems based on the recognition tech-

nique with graph isomorphism. An advantage of the suggested approach is based on its indifference to 

images distortions and a possibility to catch the topology of links. The suggested approach uses a defi-

nite invariant characteristic of a graph representing a modified the shortest-length paths matrix between 

the pairs of nodes. This characteristic is computed through the edges lengths defined with the help of 

the nodes degrees. The edges lengths reflect the graph topology and remain invariant for isomorphic 

graphs. A ground for isomorphism on the basis of the introduced invariant feature is given with a metod 

to find the correspondence between the graph nodes. The problem considered in the paper may be en-

countered in face recognition with some distortions. The graph nodes are associated with characteristic 

points on the face. The points are connected if they have similar brightness or/and color. If the face is 

distorted the similarity degrees different from «1» may be used instead. The entire approach may be in-

teresting for those specializing in pattern recognition and classification. 

Key words: graph, isomorphism, the shortest length path, recognition.  

.    -
    [1−3],  

  .     
    

 .    .  [4] 
    
    -

 .     [1] 
    -
,     -
     

 .     
      

  .   , -

Би
бл
ио
те
ка

 БГ
УИ
Р



Þ. Î. Ãåðìàí, Î. Â. Ãåðìàí, À. À. Äóíàåâ 115 

Òðóäû ÁÃÒÓ   Ñåðèÿ 3    2   2017 

,   ,     
 . . - ,  -

   -
     . 

- , -   
     -

   , -
   .  ,  

     -
        -

  .   -
      

  . 
      

     -
   ,   

   .  -
      

,      -
, . .    -
 .     [5], 
   -
  .   -

   . 
      

  ,  ,  
      
 .  

 .   G1(U1, W1), 
G2(U2, W2)    Ui (  Wi) 

,   - -
  H   -

     , -
   , . .  

     α, β, -
 ,  H(α), H(β)  

   ,  . 
 1.   

  ,    
   ,  -

.  
 2.    -

 ,     -
      

. 
,     -

    -
 . 

   -
    . ,   

     -
.   ,  -

  .   
  . 1 (     

).    -
  α, β,  : 
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 1 2 3 4 5 6 7 

1  2 2 4,5 4,5 6,5 6,5 

2 2  4 2,5 5,5 4,5 7,5 

3 2 4  5,5 2,5 7,5 4,5 

4 4,5 2,5 5,5  3 2 5 

5 4,5 5,5 2,5 3  5 2 

6 6,5 4,5 7,5 2 5  7 

7 6,5 7,5 4,5 5 2 7  
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         {1}, {2, 3}, {4, 5}, {6, 7}.           (2) 
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 1 2 4 5 6 7 

1  1,5 3,5 6 5,5 7,5 

2 1,5  2 4,5 4 6 

4 3,5 2  2,5 2 4 

5 6 4,5 2,5  4,5 1,5 

6 5,5 4 2 4,5  6 

7 7,5 6 4 1,5 6  
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 a b c d e f g 

a  5,5 4 4,5 2,5 7,5 2 

b 5,5  2,5 5 3 2 4,5 

c 4 2,5  7,5 5,5 4,5 2 

d 4,5 5 7,5  2 7 6,5 

e 2,5 3 5,5 2  5 4,5 

f 7,5 2 4,5 7 5  6,5 

g 2 4,5 2 6,5 4,5 6,5  

 

 d-     

    : 
 

{1} ↔ {g}, {2, 3} ↔ {c, a}, 
 

{4, 5} ↔ {e, b},   {6, 7} ↔ {f, d}.         (3) 
 

,   {2, 3}↔{c, a}, 
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