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      ا                                                                                                    .

:                                                        

1-                                            

2-                                          

4-                                             

                                                                                               ش            

                                       ش                                .

1-1                                             

     1-1-1     1:        ( , )G V E         1 2{ , ,..., }nV v v v       ا     ا           ا   ا         

                       1 2{ , ,..., }mE e e e                { , }k i je v v  ا        ا                  

             .[5] 

     1-1-2         2:         u        G         ا     ا     ا   ا     ا                     u  ا  

                               deg( )u                 [5]. 

     1-1-4 :                                                                  G    ا       ا        ا     

                                 u       v     ( )u v                [5]. 

      1-1-4    3:                 G                                                                  

           u   ( )C u                 [5]. 

                                                           
1-graph  

2-vertex degree  
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)                                                                   ا           : 1-1-7       )u v 

            ( )L u v                                                                                  

                                                                   [5]. 

      1-1-7 :                               G                      u v   ا     ا                    

                                             ( , )d u v :      س                    

   ( , )iL u v    (1,2,...,i n                             )u v              [5]. 

      1-1-5 :                                               [5]. 

      1-1-6                    4:    G                                     v   ا    ( )e u       ا   

       :              

 

    1-1        :1-1                          ( , )G V E       

  1 2 7{ , ,..., }e e e         

 

 

 

               

    

                                                                                                                                                                                                       
cycle-3  
eccentricity of the vertex-4 

1 2( , ) min{ ( , ), ( , ),..., ( , )}nd u v L u v L u v L u v

( ) max{ ( , ); ( )}e u d u v v V G 

1 2 6{ , ,..., }v v v
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                                    1-1:       ( , )G V E 

                    1v   4v                                 

 

 

 

 

                                

:       1 4 1 2 3( , ) min{ , , } min{3,1,2} 1d v v L L L    

1  چ                                   : 1 1 2 2 3 3 4 5 5 6 1( ) ( )C v v ev e v e v e v e v  

                     7 .    

                                     2v  4v :           

2 2 1 2 3 2 4 2 5 2 6( ) max{ ( , ), ( , ), ( , ), ( , ), ( , )} max{1,1,2,2,3} 3e v d v v d v v d v v d v v d v v   

 

 

:                                     ا      ا      ا   ا        ا      ا    ا  5           1-1-8     

   [5] . 

     1-2 

                                                           
connected graph-5 

2

1 1 1 2 2 3 3 4

1 4 1 4 4

3 1 6 5 5 4

( , )

L v e v e v e v

v v L v e v

L v e v e v

 


 




4 4 1 4 2 4 3 4 5 4 6( ) max{ ( , ), ( , ), ( , ), ( , ), ( , )} max{1,2,1,1,2} 2e v d v v d v v d v v d v v d v v  
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:                                    

 

 

                                               1-2 :              

      1-1-12       :             ( , )G V E                           ( , )G V E :                  

 

     1-4    :           1-1          G                      

 

 

 

                                  1- 4         :G     G 

 nT     ا  n                                              ا        ا   ا  :6          1-1-11      

.                     nT     1n  .        

 

    1-4       5T: 

 

 

  

                                                           
tree graph-6 

( , ) ( , )  ,   ,i i j i jG V E G V E V V e u v E u v V           
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                                             1-4      :5T 

     1-1-12          : :                                                    

 

 

                            

                                   1-7             : 

     1-1-14         7      : (                                                             )     

  n        nP .                 

:      )     (                            ا     ا   ا           ا       ا  8           1-1-14      

                                                     n        nS  .                

     7-1 :                 

 

 

                                                  1-7         :5S   6P    

      1-1-17 .                                                             :             

                                  : 

                                                           
7-linear graph 

star graph-8 
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     س                        ا    س      G         n:          9     س             1-1-17      

n n                           [3]:  س         (  ( )A G  )                 

 

      1-1-15                        :     ( )A G              س     G   ا     ا     ا    ا        

          G                   :      

 

   I          س     x          غ       .    

i,...,1,2) ا   i    ا                  :                                           1-1-61       n

               n .             ش     )    

     1-7     G                                               :          س        

       س          :                                                      

0 1 0 1

1 0 1 0
( )

0 1 0 1

1 0 1 0

A G

 
 
 
 
 
 

  

                     1-5:             

                        G : 

:                1 2 3 42, 0, 0, 2          

1-2                                          

                                                           
adjacency matrix-9 

1     e E  e

0 .   

i j

ij

v v
A

ow

  
 


=

4( ) 16G x  

( ) det( ( ) )G A G xI  

G
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                                ص                                 .        ا             : 1-2-1      

                                                                [16]. 

                                                      ا                                           : 1-2-2      

    ا  )                                  ...(             ا       ا   )                                        

             )...                                    [16]. 

  ا    )                          ا     ا     ا     ا                      :   10              1-2-4      

      )                                           .                                            [16]                . 

      1-2-4                                                                   :            

                                                           [16]. 

 

      1-2-7                                                                           :                    

N   ا    ا   (  ا    ا  ش     ا    ا   ا       ا :  )                                       N   

C N....  

             :                                                                 ا    ا      ا   1-2-7      

:                                                          C C  

:                                                  ا        ا     ا       ا   ا  11            1-2-5      

)                       (                                  .[16] 

                                                           
covalant bond-01  

bond order-11  
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      1-2-6                                                   :                                           

1kjmol  :                .    

 

                                  .                                                         (           

               )     1                     [16]. 

      1-2-8 :                                                                                        

       (  A                    .   )I H          A71/1     .[16] 

      1-2-12              12                                                                     :

:    

                                                                                                       

                                ش                                         پ              ش                

 2               .                                                                                 گ    .    

                              .                                                                        

(                          F          )86/4                (                Fr         ) 5/2   [16]. 

      1-2-11                   13:                            (                                      

                         )    C H .[16] 

      1-2-12       (                                   :                             )                    

                   H H . 

                                                           
12-electronegativity 

polar covalant bond-31 

1565H F H F kjmol    
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      1-2-14          14                                       :                                        

                                    pm )        (.                                        4       

              [16]. 

                                                              .                                            

:                

1-                                        (                  ):                                           

.                                                                                        

2-           (                    : )                                                               

                                              H H                                                   

     1432Kjmol   (                                                   37pm)[16]. 

4-                       :                                           .                        2N        

[16]: 

                   

        

 

                                 1-1:                      2N 

      1-2-14 :                   

          :                                                

                                                           
atomic radius-41  



10 
 

                                                                                                        

 16    ث                                                                                              .

  18      Krum  Koop  Litggtns                                                .             ... 

                          .                                                                           

                  .          ...                                                                     ش    

                                                                                                      

            ش                        .                                                               غ        

 .[3]                                    ...                       ...                            ش           

      1-2-14-1                                                 :                                

        [3]. 

      1-2-14-2             15                                                           :      

                    [3]. 

     1-7 :                        

 

 

:          )   2H O  

                                                           1-6:                    

 

             

                                                           
structural graph-51 
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      1-8:                                                            

             ) 16:2 2C H  

 

 

 

                1-12:                       

                                                                

 

           1-11:                     

 

:             ) 3 8C H  

 

 

 

                                   1-12:                       

 

                                                           
16-acetelen 
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                           1-14:                     

                  ) 17[13]:3 4C H  

 

                                               

    

            1-14:                                    

 

 

                 1-17:                           

                                                                                                         

.                           

                            ):          ش                         18    ش              1-2-14-4      

 )                                                                                                      

                         .                                         ش                              :

                                    

                                                           
17-Cyclopropen 

deplete Hydrogen-18  
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                       ش   1-17                                 

 :[3]                                            19 س                                  

 

 

 

 

                      1-2                                     : 

1-4                                               

      1-4-1             20 :                    1877                                                   

                                                                                                          

                                         .                                                                 

                          .       1852                                                                

                                                      1854                                                

.                                                                                                             

                                                [14]: 

                                x                      چ   X  ض                 : 1-4-2      

:                  

                            

                                                           
Terminology-91 

Fuzzy mathematics-02  

{( , ( ) | }
A

A x x x X : [0,1]
A

X 
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                            [14]. 

               ش          ث                               :     ش                       1-4-4      

                   1 :                                                

                    A  ض     

 

 

:            

 

 

 

     ش                    :1-15                           

  a            پ                                                      .                        

( , , )a                    ( , , )A a  . 

                                                       ش                :                    1-4-4      

.                       

      1-4-7          21                                 :s          : ( , )G       :      

: [0,1]s                     و: [0,1]s s   

                                                           
21-Fuzzy graph 

1      

( ) 1       

0      . 

A

a x
a x a

x a
x a x a

O W




 



  




   





<

<
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        :                          

 

                  .                   "x  y         ( , ) 0x y >"               [1]. 

     1-5            (20,150,195)A  : 

 

     ش          :

 

       ش           :

 

                           

A(20,150,195):     ش                  1-16                        

              :                                                           

 
170 150

(170) 1 0.44
45A




      
150 135

(135) 1 0.25
20A




                          

152 150
(152) 1 0.40

45A



   

        ص     :                                                                             1-6     

   : 

 

 

( , ) min{ ( ), ( )} ,x y x y x y s   

150
1       130 150

20

150
( ) 1        150 195

45

0    .

A

x
x

x
x x

OW




 




  





<

<
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                                         1-18:                        

      1-4-7         22                  :              A              
A

                    

                       [14]: 

 

                   

 .                                                                                                       

       1842                  23                :             

(2-1) 

 

         i            n                                           ( )x                         

                           [3].                                                                          

                        ا       ا                                1856                                  .

:                                 

                                 (2-2)  

                                                           
cut -22 

1-colson integral 

{ | ( ) , [0,1)}
A

A x x    >



1 ( )
( ) [  ]

( )

ix ix
E M n dx

ix






 
 

1

( )
n

iE G 
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   i                                             ا    ا      ا       ا     . ا      ا    ا    س       

                                                                                                       [3]. 

                                                ا      ا   ا     ا        ا               :                   

(                         ا              )                        پس                                    

                                   :             

    1-2 :             2H O 

 

 

 

                        2-1:                        

     س                :
0 1 1

( ) 1 0 0

1 0 0

A G

 
 

  
 
 

  

3  ( :                        س      )                       2 1x x  

               (                     : )1 2 31.4142, 0, 1.4142       

                   (                           :)   

     2-2             :            (  4 8C H): 

 

( ) 0 1.4142 1.4142 2.8284E G    
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                       2-2:                             

                            ث                                     ا      ا     ا              ا     ا     

                                                                                       ا    ا  ش     ش 

                س      :

 

 

 

            ش                                : 2-4               

:     س                                 )    ش             (

0 1 1 0

1 0 0 1
( )

1 0 0 1

0 1 1 0

A G

 
 
 
 
 
 

  

                   س            :

                      :( ) 0 0 2 2 4E G                                    

     2-4              :24
2 2C N [16]   

                                                             

                                                           
2-cyanogen 

1 2 3 42, 0, 0, 2        
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                         2-4:                         

                         C  N .            

 

                          2-7:                      

  :  (        )     س           

0 1 0 0

1 0 1 0
( )

0 1 0 1

0 0 1 0

A G

 
 
 
 
 
 

  

1                 س        : 2 3 40.6180, 0.6180, 0.6180, 0.6180            

:            ( ) 2 0.6180 2 1.6180 4.4720E G       

                                                                                             ا    ا      ا  

                (           .                                                        ) 

      (                                        ا    )                                                     

:                                                                                 

     2-2         25:          G      س                                   ا   ا                        

2  اا    اا       اا       اا   .   اا    اا       اا    اا     اا 1, ,... ,k       اا    اا      اا        اا    اا     اا   اا 

2 1( ),..., ( ), ( )km m m                        ش    G          

 (2-4) 

                                                           
specturm of graph -3 

1 2

1 2

( )
( ) ( ) ( )

k

k

spec G
m m m

 

  

 
  
 
 
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                [7]. 

    2-4:                5K :      

5

0 1 1 1 1

1 0 1 1 1

( ) 1 1 0 1 1

1 1 1 0 1

1 1 1 1 0

A K

 
 
 
 
 
 
  

 و                                                          

 

2-1                                  

:                                              

)1       ا    ا       ا       ا        ا        G                     n  e:   ض        2-1-1    )G 

 :[7]                         س                     

   )   
2

k
e

 
  
 

)1 پس  ) 1G k     ا                                G  ا       ا       ا   kK   

.                            

   ) G                          1

( 1 1 8 )
( )

2

e
G

  
 

                              :                             

)   G      nS )                                     G          nK      

:                                               

    2-1-1:     G               1                                  [7]:  

5

4 1
( )

1 4
spec K

 
  
 

1 max :  1 i ni

i

TT

d


  
   

  
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(2-4) 

 

:               

 

                       

  id         iv   im                              iv .         

     2-1-1          :G         1( )G                                               

 (2-7) 

                    kd  km .                        

2-2                                    

:                                                    

   2-2-1:          G                                                 ا     ا                            

                                                                              ظ       ا      ا    ا     ا  

                  [7]. 

:         1( ,..., )T

nX x x                          ( )G       1       چ,...,r    ا                       

    ( ) { ,..., }r nV G      r n                      i:     .       

 

 

1( ) max{ :  1 k n}k kG d m   

( ) ( )A G X G X

( ) { : ( )}   1,2,...,k j k j

j

G x x E G k n    

   : ( ) : ( ) i j i j j j i j

j j

TT T v v E G d m v v E G    

 : ( )i j i j i i

j

T d v v E G d m  
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                 1,...,r                                                         i :      س          

        ( )G                                          kx    1,...,k r   .           

)  ض      :2-2-1       , )x y                                    x y    .  ا     ا   ا    س     ا 

n n        X                  1n        z       ( , )
( , )

z Xz
z z

    

                 ( , )R X z                                             .          چ   

 

  0z         

                  (2-7) 

.           

    2-2-1 :1    )H                       G           [7]: 

        (2-5) 

2                                                )G               max ( )K G  min ( )K G :   (            6-2)          ا

max max min( ) ( ) ( )K G G K G   

)              س                            . G(  ض              1     :  )A G  0        ا   ا    سA 

H     0z                           0                     س        0 max 0 0( )A z z    0 0( , ) 1z z  

    z                             ( )V G                                  0    اz    ا   ا       ا      

       

              : max max( ) ( )H G .  .                                               

( )    1,...,k iG x x k r  

max min( ) ( , ) ( )X R X z X  

max max min min( ) ( ) ;   ( ) ( )H G H G    

max 0 0 0 max( ) ( ; ) ( ( ); ) ( ( ))A R A z R A G z A G   
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2    )u                                 1                                  n= ( )V G         ik           

i :                   

 

   (ija  س           ( )A G                          )   ( ( ); )R A G u        max ( ( ))A G               

 

        X                 0                  ظ max ( )G         jx                        X    ا     ا   

    0( )A G X X :          

 

 

           0 max max( ) ( )G k G   .                     

:                                     

2  ض       :2-2-2    1,..., ,nd d d                        2 1,..., ,nx x x  ا                         id   ا 

ix                  7[     ش[:  

 

    (2-8) 

       ا                                                                                                   

                      . 

min

,

1 1
( ( ); ) ( )i

ij

i j i

R A G u a k k G
n n

   

max min( ) ( )G k G 

1 1 2 2 1 2

1 2

... ...

...

n n n

n

d x d x d x d d d

x x x n

     


  

1
max ( )

0 0 0 0 max

1 1

( ) ( ( ) ) ( )

n
j

ji
j i i i

n n a k
x x j

j j j ji i j j ji j j j

i i

X A G X x a x x x a x x k k G x   




 


        
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     2-2-2:    T                      n      ا   ا         ا             V    ا   ا          ا 

( ) 2e          1( )T :                                 س                           

     (2-12)  

  d             m                                    .[7] 

1  ض               : 2, ,..., d                       1 2, ,..., dd d d                   ا             ا   ا   

( ) 2e        1 2, ,..., d                     1 2( 1), ( 1),..., ( 1)dd d d   .                         ا         

   2-2-1                                       i                   ix(1,2,...,i d.  اس  (       ا    ا 

                             1 2, ,..., d     1    ظ                          ا      ا 1 1 2 1, ,..., dx x x     ا  . 

          

   (y         ظ                         :      )                                                             

         i                     
2

1 ( 1)    1,2,...,i i ix y d x i d     

 (                   2-11       )
2

1y 1)  1,2,...,    i id x i d     

                   (2-11)      i 1    i d      ix:      س                  

 

(2-12) 

 

(           2-11                )id    ix           2-2-2 :      

1( ) 1T d m   

2 2 1
1 1

1 1 1 1

1

1

d

i id d d d

i i i i i d
i i i i

i

d x

d x x d x x d

x

 
   

      


   


1

d

iy x
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                              (          m )    

(                     2-12:      ) 
1( ) 1T d m   .  

2-4                                 

 .                                                                       ش 

   2-4-1:     G             m      1 2, ,..., n       س                               ا   ا                 

:                

                                                                          (2-14) 

                                                                            (2-14) 

 

                                                                                (2-17) 

    2-4-1:     G               n       m            A                            2)         : [9]     س-

17) 

      : (                   2-14:                          ) 

(2-15) 

         { }i kAM        ا                     
2( )

2

n n     ا    ا   
i k  ( ا  i k.)       ا  

:                            

1 1 2 2 1 2

1 2

... ...

...

d d d

d

d x d x d x d d d
m

x x x d

     
 

  

1

0
n

i

i






2

1

2
n

i

i

m




i k

i k

m 


 

2

2 ( 1) det ( ) 2nm n n A E G mn   

22 2

1 1

( ) ( ) 2 2 ( 1) { }
n n

i i i k i k

i k

E G m n n AM     


       
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                         (1 2, ,..., mn n n          
1

1

( )
m

m
i

i

n


 )      ا                                        

                                                    ا   اس     ا : 
2

{ } det { }n
i k i kGM A AM      

                              س        (                           .2-15)                        
i   ا      

:         

 

 

                س                                                                        .

      2-4-1:               G             det 0A             [9]:  

                  (2-16) 

det  ا    A                     ا    س   ا           : 0A    ا     ا   ا   ا       ا    س   ا         ا 

det 1A                                   2-4-1 :             

   

                         
2

n
m  .                              س                              

.                                                              

     2-4-2:          G       m               [10]:  

:      (                 2-17:                                ) 

2 2

2 2 2 2
1

1 1

{ } ( ) ( ) ) det
n n

n
n n n n n n

i k i k i i

i k i i

GM A     


 

  

      

2 22 2 2

1 1

1 1 2 ( )
{ } { } [ { }] ( ) ( )

n n

i i i i i

i i

m E G
Var AM AM

n n n n
    

 

      

( ) 2 ( 1)E G m n n n   

2 ( ) 2m E G m 

( ) 2 ( 1)E G m n n  
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22 2

1 1

( ) ( ) 2 2 2 2 2 4 ( ) 2
n n

i i i k i k

i i i k i k

E G m m m m E G m     
   

              

        G      س                                                                     

                    E      )          (       m   غ             س  ا   ا          ا          ا     )           (

                                       m                                     2n m      س          ا   ا 

                       2-4-1 :      

 

.                                      

  2-4-2:     G                    s                            1 2, ,..., sG G G :                      (2-18) 

     2-4-2:     G                      n                  

     (2-22) 

                                 G            n           [9]. 

:          1)     G                        1m n       ا    ا    ا             ا                           

                               2-4-2 .                                          G                      

1m n  .                            

    2)     G       ض               G       1p               2 1,..., ,pG G G                            

2 1,..., ,pn n n .  ا           ا G      ا   ا      ا    ا      ا    ا       j (,...,2,1p:  ا     )2jn             ا   

(2-21) 

                  2-4-2  :     1 2( ) ( ) ( ) ... ( )pE G E G E G E G                      

( ) 2 2 (2 ) 2E G mn m m m  

1 2( ) ( ) ( ) ... ( )sE G E G E G E G   

( ) 2 1E G n 

1 1jn  
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jG( 1,2,..., )j p                  1                 س         :                        

(2-22) 

  (      :22-2(   )21-2                 )  پس

 

 

 

(                    2-21         )( 1)

2

p p                ( 1)( 1)j kn n                   س           

                          (1 2 ... pn n n n   : ) 

 

                              1p  .        n  

     2-4-4:                 n .                                                     

:      .                             

2-4                    

         ش                                                                                          

                                                                                              ا        ا   

      ث                                                   ش                                               .

                                        س              .

1,2,...,     ; ( ) 2 1j jj p E G n  

1 21 1 ... 1 2 ( 1)( 1)p j k

j k

n n n n n


         

2( ) 2 ( 1) 2 1 ( 1) 2 1E G n p p p n p n         

2

1 2 1 2( ) 2( 1 1 ... 1) 2 ( 1 1 ... 1)p pE G n n n n n n              
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  2-4-1    :G               uv                      ا         ا    ا   ا    ا                   ا    

   [12]: 

   (2-24) 

        ( )G v                         G        v                            ( { , }G u v 

                       G            ,u v                               .                         

:                                   

   G                    v                                                        

 :                

                                       v .                     

   2-4-2    :G                     1 2, ,..., tG G G                 ]2[: 

        (2-24) 

     2-4-1             :G  G  :     G G        ( ) ( )G G    .              ا        ا     ا  

( )G                 x    )   غ  (( )G  .                                        

   2-4-4    :G G                   n :                                                   

 

        (2-27) 

 

( ) ( ) ( { , })G x G v G u v     

( ) ( ) ( { , })
u

G x G v G u v      

1

( ) ( )
t

iG G  

2
2

0

2
2

0

( )

( )

n

n k

k

k

n

n k

k

k

G a x

G a x

 
 
 





 
 
 





 

  




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     G G                0 0 0a a    ( 1) ( ) 0k

k ka a      1,2,...,
2

n
k

 
  

 
 [2]  

     :     G G                                  ( ) ( )G G                                         

0           س     0 0a a    ( 1) ( ) 0k

k ka a                                                     

.                        

   2-4-4:    G                     k –                G      ( , )m G k                            

                                             [2]: 

    (2-27                                           ) 

                      2-4-4 :                          

G  G  اا    اا         اا      n    اا      اا   G G  اا      اا    اا  ( , ) ( , )m G k m G k  اا     اا 

1,2,...,
2

n
k

 
  

 
  .            

  2-4-7    :G                 n (1n >      )G                        G  ا               G G  

          [2]. 

               :     2-4-4                    ( , ) ( , )m G k m G k (1
2

n
k

 
   

 
                       )

    G .           

      2-4-2                              :[11]: 

    nA                                                               :1nS  :                    

 

( 1) ( , )k

ka m G k ( ,0) 1m G 
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                                2-7 :     5A 

     nB :                                                 1nA  :                  

 

 

                            2-5     :6B 

    nC                                       :2P                            2nS                     

 

        

                            2-6     :6C  

:                                                             

                 T                                       ( , )P T j           ( ) ( , )jb T P T j   (

( )jb T     jx                                )         ( , )P T j                       j        

        T  .    

              2-4-1 :      

 ( , ) ( , ) ( ( ), )T x T e x T e x    
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  T e                      e         T            ( )T e                      e         

                T     [2]. 

 

  2-4-7                                     :T               ]2[: 

 

(2-25) 

 

 :     ( )jb T                           j                  T        ش                                .   

             ( )jb T e                            j                                     e              

       
1( ( ))jb T e                      1j                   T                 e            

               س                                     .

      2-4-1    :v                      T                     w        e           

                            [2]: 

(2-26) 

        T v  T v w                                    v          { , }v w                 

            T .      

    2-4-1        :nT              :      [12] (  n                      n )        

:                                                :      

 

1( ) ( ) ( ( ))j j jb T b T e b T e   

1( ) ( ) ( )j j jb T b T v b T v w    

2( , ) ( 1)n n

nS x x n x    

nS T
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:          1( ) 1nb S   2( ) ( 1)nb S n   

                        n          T (      nT :)1( ) 1b T  

      2 ( )b T                                             )                           (2 ( ) 0b T > 

        
`( ) ( )j j nb T b S     1,2,...,j k                                              T         

      nS                        2-4-1 .              

    2-4-2        :nT  :     nP T [11]  

                  :     1,2,3,4n                1 1P T 2 2P T 3 3P T                        (

)               4T                            4 4P T             

:                  4 2

4( ) 3T x x        

 

     4 4P T                              1,2,3 س   ض,..., 1n m            .   0T            

  0T T>        mT                 0 mT P     .v     

              0T             w :                         

(2-28) 

   
0( )jb T                 

0( )jb T v 
1 0( )jb T v w    س              ض                     

            0T v  0T v w           1m  2m  (          0 mT                           )

:                 

                 0 2mT v w P                                              0 1mT v P   

4 2 4 2

4 4( ) 3 3 1 ( )T x x x x P      

0 0 1 0( ) ( ) ( )j j jb T b T v b T v w    
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                           0 mT P .                                           

     2-4-2        :mT  :      

 

.                                 :      

    2-4-4    :nT    , , ,n n n nT S A B C           ]1[1: 

:    ( ( ) ( ) ( ) ( )n n n nE S E A E B E C E T) < < < <  

:                                                                              :      

 

 

 

 

:          3( ) 0nb S   3( ) 3nb A n  3( ) 2 8nb B n  3( ) 2 7nb C n  4 ( ) 0b T > 

:          3 3 3( ) ( ) ( )n n nb A b B b C< < (7,8,...n )                   س  

.                                             

      2-4-4(                                         :nS(               )nP                )
,n kP  

              (n          k                        )                 ]1[1. 

 

( ) ( ) ( )n nE S E T E P 

n n n nS A B C T< < < <

2( , ) ( 1)n n

nP S x x n x   

2 4( , ) ( 1) (2 7)n n n

nP C x x n x n x     

2 4( , ) ( 1) (2 8)n n n

nP B x x n x n x     

2 4( , ) ( 1) ( 3)n n n

nP B x x n x n x     



35 
 

 

       

                                      2-8     :
,n kP  

     2-4-4                        :26      6

nP                             3

nS                    

   [9]. 

 

 

         2-12     :6

nP 

      

 

 

     2-11     :3

nS  

2-7            

- :                                     

 

        i .                                          س                  

                                                           
unicycle-4 

1

( )
n

i

i

E G 



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- :                                                 

i.  

ii.                                                               

iii.                                             K                                  

- :                                              

i.                         

ii.  

iii.  

- :                            

   nS           n           nP      n.         

 

         

                         

 

 

 

1( ) 1T d m   

max max min min( ) ( ) ;   ( ) ( )H G H G    

2

2 ( 1) det ( ) 2nm n n A E G mn   

2 ( ) 2m E G m 

( ) 2 1E G n 

( ) ( ) ( )n nE S E T E P 

H G

max max min( ) ( ) ( )K G G K G 
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                                                                                            ا         

   .                                                                               ا .      اش      ا   ا  

                     ا         ا      ا                                                        ش  

.                             

4-1           

                                                  .                                                    

                            .      ا                          پس                               س           

                                            ا     ا            ا   ا   ا      ا       ا       ا    س 

                                                                             ...            .           ا   

      ئ              :                  

    1-4      :2H O   )  (2Mg O )     ( 

 

 

                   (                      2-1()1G         ) 

 

                                                          4-1             :2Mg O (2G ) 
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       س                          :

 

1                          س       (:                  )     2( ) ( ) 2.8284E G E G   

:                                                          

 

 

                                                                                                     ا  

      MgO
187kjmol                       HO         .                   2H O  1928       اkjmol 

 

                     2Mg O         1754kjmol       [16]   ا       ا     ا    ا      ا       ا      ا   ا   

1174kjmol 
                                                 .                        

    4-2(               :2SO(     )2H O) 

 

 

                              4-2:                 2SO(1G) 

                2H O                             2         شG  .                 

 

 

1( ) 464E O H kjmol  

1( ) 377E O Mg kjmol  

0 1 1

   A= 1 0 0

1 0 0

 
 
 
  
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          4-4 (                          :2H O 2SO      )G                  

                  :     س        
0 1 1

1 0 0

1 0 0

A

 
 


 
  

  

 

:                  1 2( ) ( ) ( ) 2.8284E G E G E G    

                                     S وO                                                             

    H وO      چ                                                            ا     ا        ا              

                                                                                                 س   ا     

 (   ص        .1                )          

 

    4-4                              :[16][13]: 

2          ا        ا    )                               ا    :               2N F):                                                

(                     1G           ()1-12               )4-4                :2 2N F(2G) 

 

:                                  (                    2 2H S:) 

       (                       3G        ( )2-4         )4-7                :2 2H S(4G) 
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                                        4-7                         :(  G) 

     س                                   :

0 1 0 0

1 0 1 0
   A=

0 1 0 1

0 0 1 0

 
 
 
 
 
 

  

:)    (                      

 

2  ا                                            س                                   ...            ا   2H S 

                                2 2C N                                                                        

       2 2H S               2         .   چ 2N F   ا       ا     ا                                         

           س                                                                                               

.    

                                             "            "     (                                          

   ص            (                                                                                       

                                                

                                                                             .                          

                                                         س                                            

                                       .                                                         چ         

.            ...                              

4-2                             

1 2 3 4( ) ( ) ( ) ( ) ( ) 4.4720E G E G E G E G E G    
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                                              ا    ا   ا  .                                              

                       1kjmol 
 ( )               (   1kcalmol      ا    ا                                  

1 11 0.2388kjmol kcalmol )        ا      ا    ا        ا     ا       ا         ا                      

                                              .                   [16]: 

AB   اا      اا     اا    ا        اا      اا   اا     اا        اا         اا ش B اا     اا     A  ا  A B  

   [16]:         .  

                                                                                                       ض    

              (                        4CH          )1432kjmol    ا      ا     ا    ا    ا           ا  

HCO          1119kjmol    ا   ا                                                                      .   

           C H                    1414kjmol       (   4-14.) 

                                         1                   .                                   

                                                                                                         

            C O    11072kjmol                                                                    .   

                                                      Li F (1573kjmol  )Mg F (

1460kjmol  )Li Br (1418kjmol           ... )[4]                                            س  .

:                                                                                             

 

1-                                                         2-                  

                    )                     (         س                                                  

                              

1414CH C H kjmol   
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4-2-1               

                                                                                                      

                                                                                 

                                                                               1                          

                                                                                                 س        

                 پس                              122                  .                                     

      .            :                                    

                  (4-1) 

        )                          (                        x y                  

                                                      س                          ) ا     ا   ا    ا     

          (                                                                                               ا  

      .                                                    MEBEW 27 .    ا     ا    ا           ا 

:             

                                                                                                         ا   

                                                                               ا                           

                                        س                                  ا     ا    ا       ا       ا    

.                                                                    

 

                                                           
1-molecule energy based on bond energy in wighted graph 

( )
( )

100

E x y
x y


 
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    4-4(              :2 2C N                                                        :) 

                                                              (                      2-4) 

             :                       

            
1( ) 347E C C kjmol   

 

 

                                (                     2-7        ) 

                     :  

       س                              :

0 8.91 0 0

8.91 0 3.47 0

0 3.47 0 8.91

0 0 8.91 0

A

 
 
 
 
 
 

  

                   س       :

 

                       (            : )         2 2( ) 36.3096MEBEW C N  

 

    4-7      :28 (2H CO)]6[13][1: 

 

                                                           
1-Aldehid 

1( ) 891E N C kjmol  

891
( ) 8.91

100
N C   

347
( ) 3.47

100
C C   

1 2 3 410.8124, 7.3424, 7.3424, 10.8124        
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                                                 4-5:                       

                 .                    1 :               

1( ) 745E C O kjmol    و
1( ) 334E C H kjmol   

 

 

 

                 4-6 :                     

   :                       

 

     س        : 

0 7.45 0 0

7.45 0 3.34 3.34

0 3.34 0 0

0 3.34 0 0

A

 
 
 
 
 
 

  

1                 س       : 2 3 48.8212, 0, 0, 8.8212          

2( ) 17.6424MEBEW H CO  

    4-7(            :3 6C H:) 

                                                    

 

745
( ) 7.45

100
C O   

334
( ) 3.34

100
C H   
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                                                          (                           2-4) 

:                                         

 

:           

 

     س        :

0 3.47 3.47 3.34 3.34 0 0 0 0

3.47 0 3.47 0 0 3.34 3.34 0 0

3.47 3.47 0 0 0 0 0 3.34 3.34

3.34 0 0 0 0 0 0 0 0

3.34 0 0 0 0 0 0 0 0

0 3.34 0 0 0 0 0 0 0

0 3.34 0 0 0 0 0 0 0

0 0 3.34 0 0 0 0 0 0

0 0 3.34 0 0 0 0 0 0

A

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

:           1 2 3 4 56.7670, 6.7670, 2.3911, 0, 0             

6 7 8 90, 3.2970, 3.2970, 9.3311          

3 6( ) 31.6702MEBEW C H  

4-2-2                   

                                                                          ا     ا        ا   ا      ا  

             ا   .  1   2    ش                                                      .                       

    ا      ا    ا      )   ا     1                                                                        

                              )                                 C O    11072kjmol           .         

     :                                                 

1( ) 347E C C kjmol  

1( ) 334E C H kjmol  

347
( ) 3.47

100
C C   

334
( ) 3.34

100
C H   
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(4-2) 

                                     

                         :   

1 425
( ) 425      ,       (s s)= 0.3965

1072
E s s kjmol     

1 259
( ) 259      ,       ( )= 0.2416

1072
E N CL kjmol N CL    

                                                                                                             

  ا          (                      پس      ا     ا    س   ا      ا    4-2                   )            

              )                                                        ( .   چ              ا        ا  

                   MEBEF 29 :                                        .          

    4-5(                    :2CO:) 

 

                                       

                                            4-8:                              

 

 

                                                           
molecule energy based on bond energy in fuzzy graph-3 

:{            } [0,1] 

( )
( )

1072

E x y
x y


 
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               4-12:                            

:                           

 

:            

     س        :

0 0.6949 0.6949

0.6949 0 0

0.6949 0 0

A

 
 


 
  

  

:           1 2 30.9827, 0, 0.9827        

2( ) 1.9654MEBEF CO  

    4-6(                    :2 2N F:) 

 

                                                                   2 2N F (               4-4) 

                  :          

 

 

:            

 

1( ) 745E O C kjmol  

745
( ) 0.6949

1072
O C   

1( ) 418E N N kjmol  

1( ) 297E N F kjmol  

418 297
( ) 0.3899                  ( ) 0.2771

1072 1072
N N N F      
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       س       :

0 0.2771 0 0

0.2771 0 0.3899 0

0 0.3899 0 0.2771

0 0 0.2771 0

A

 
 
 
 
 
 

  

:           1 2 3 40.5338, 0.1439, 0.1439, 0.5339            

2 2( ) 1.3554MEBEF N F  

 

     4-8 :       

                                             (                     1-11) 

:                               

 

1 334
( ) 334                 ( ) 0.3116

1072
E C H kjmol C H     

     س       :

0 0.3116 0 0

0.3116 0 0.7826 0

0 0.7826 0 0.3116

0 0 0.3116 0

A

 
 
 
 
 
 

  

:           1 2 3 40.8915, 0.1089, 0.1089, 0.8915            

2 2( ) 2.0008MEBEF H C  

    4-12     :4CH 

                           

1 839
( ) 839     ( ) 0.7826

1072
E C C kjmol C C    



49 
 

                                      4-11                    : 

:                                    

     س       :

0 0.3616 0.3616 0.3616 0.3616

0.3616 0 0 0 0

0.3616 0 0 0 0

0.3616 0 0 0 0

0.3616 0 0 0 0

A

 
 
 
 
 
 
  

  

:           1 2 3 4 50.6232, 0, 0, 0, 0.6232            

4( ) 1.2464MEBEF CH  

4-4                                   

                                                                                                        

                                                                     C H   ش             .  س     

                                                                                                         

                                                   .                                                            

       :      ح       

1                                  ) 

                                                                                              

                                                   گ                                     30           

                         (                                                2        .)             

                                                                               )                           (

                                                           
4-Hetrochemical 

1 334
( ) 334                 ( ) 0.3116

1072
E C H kjmol C H    
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                                                                                                           31 

   ث                                                                                                   

                                                        )                   (                  (

                                               )                                                        

      ث      ش                                      ث                                                  

                                 (                                ) [16] . 

                                                          [4][16] : 

 

 

 

                           4-1:                                   

                                                (A    )                 .                         ش     

.                                                                      

2     )             

                                                                                                       

                               Mg O                     C O                   .               

                                        .                                                               

                                      

                                                           
Electroposetivety-5 
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     ش                                                                                         

                             ش                .  س         ش                                            

 :2C       [4][16]     ش                               

1 1 1( ) 804 ( ) 609 ( ) 347E C C kjmol E C C kjmol E C C kjmol          

                                 .   س                                                                  

                                                                                                          

.                            

4-4-1              

                                  .                                                                

:     

1         )n (1,2,3n ))         (          

                                                                                     .                       

:                                  

(4-4)  

         x  y                                  . 

(                     4-4      ) :                                               

(4-4) ( ) ( ) ( )

( ) 2 ( ) ( )

( ) 3 ( ) ( )

x y e x e y

x y e x e y

x y e x e y







  

  

  

( ) 2 ( )        ,     ( ) 3 ( )E x y E x y E x y E x y     
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    ( )e x    ( )e y                       x    y   .         

2          )n      ( 1,2,3)n           

                          .                                                                                

                  :                                      

 

   x x                    .                                 ( )x x                        

x x                     س     ( ) 0E x x                                        

1( ) 142E O O kjmol   [4]                                                                  س 

)                                               س                                                .

                    (                                   س                                               

                                                                                       (      

           )                            (                                           (  س                     

(                                37pm          )2H (H H)     

1( ) 432E H H kjmol       [4]                        س H H                                 

                                         .                  

           1( ) 430E H CL kjmol                                                 H H        

                 ( ) ( ) 3.16 2.20 0.96e CL e H         (                                    س 

 :                        )    

( ) ( ) ( ) 0x x e x e x    

( ) ( ) 0.96κ H H κ H CL   
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           H H            κ                0.96                                H H         

                                                                                                  س       س 

:                                                    

     (4-7) 

        x                            x x        ( )D H                                  37pm 

      ( )D x               x       ( )κ H H                         H H              0.96 

         س                             :

          (4-7) 

    (                                         C C                              ) 

                                                   ش           )           (           :

 

(4-5)  

                7 :     )           ( 

     (4-6)  

                   7:)          ( 

 (4-8)  

( )
( ) ( )

( )

D H
κ x x κ H H

D x
   

35.52
( )

( )
κ x x

D x
 

( ) 2 ( )      ,        ( ) 3 ( )κ x x κ x x κ x x κ x x     

( ) 4 ( )      ,        ( ) 6 ( )κ x x κ x x κ x x κ x x     

( ) 3 ( )      ,        ( ) 5 ( )κ x x κ x x κ x x κ x x     
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                                                        )            (                    پس          

     س                                                                                                 . 

                                      MEDEW 32 

:                              .              

    4-6                :3NH 

 

      

         4-12 :                       

:                     

 

:     س       

0 0.84 0.84 0.84

0.84 0 0 0

0.84 0 0 0

0.84 0 0 0

A

 
 
 
 
 
 

  

           :1 2 3 41.4549, 0, 0, 1.4549λ λ λ λ       

3( ) 2.5058MEDEW NH  

 

    4-8 :       

                                                           
molecule energy based on deference electronegativity in wighted graph-6 

( ) ( ) ( ) 3.04 2.20 0.84κ N H e N e H     
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                                         (                     1-11) 

:                         

37 37
( ) 0.96 0.96 0.4613

( ) 77
κ C C

D C
      

                                         77pm                                     7    7 :      

     س       :

0 0.32 0 0

0.32 0 1.3839 0

0 1.3839 0 0.32

0 0 0.32 0

A

 
 
 
 
 
 

  

:           1 2 3 41.4543, 0.0704, 0.0704, 1.4543λ λ λ λ         

2 2( ) 3.0494MEDEW H C  

 

     4-12(               :2SO:)  

                (                             4-2) 

:                     

 

     س       :

0 1.72 1.72

1.72 0 0

1.72 0 0

A

 
 


 
  

  

:           1 2 32.4324, 0, 2.4324λ λ λ      

( ) ( ) ( ) 2.52 2.20 0.32κ C H e C e H     

( ) 3 0.4613 1.3839κ C C   

( ) 2 ( ) 2( ( ) ( )) 2 (3.44 2.58) 1.72κ S O κ S O e O e S        
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2( ) 4.8684MEDEW SO  

4-2-2           

:                                         

    S                                                E                                               μ 

:                 

 

:                                                             

         (4-11) 

   ( , )λ x y                     ( , )x y         ( )x  ( )y  .                                 

 س                                                                                             

                                                                                .                        

                  :              

                                                                                 

 

 (4-12)  

  x                                          ( )e x                                                

                          س                                                                               

                    ( )F          4986              

                            : μ                                            س           

: [0,1]        , : [0,1]   μ S λ E 

( , ) min{ ( ), ( )}λ x y μ x μ y

: {                          } [0,1]μ S  

( ) ( )
( )

( ) 3.98

e x e x
μ x

e F
 
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:                                                                       

                                                                      

 

(4-14) 

:                            

                            (4-11)                                                                             

( ) ( ) 3.98 0.7 3.28e F e Fr    .    

   Fr                                                            )       (0.7     

(                     4-11(                       )4-14:                        ) 

:                                          

 

  

 

:                             

 (         4-12                              ): 

( ) 0.1755 min{ ( ), ( )} min{1,0.1758} 0.1758λ F Fr μ F μ Fr     

( )
( )

3.98

e x
μ x 

: {                                      } [0,1]λ E  

( ) ( )
( , )

4( ( ) ( ))

e x e y
λ x y

e x e y






( ) ( ) 0.7
( ) 1        ,    ( ) 0.1758

( ) ( ) 3.98

e F e Fr
μ F μ Fr

e F e F
    

3.98 0.7
( ) 0.1755

4(3.98 0.7)
λ F Fr


  


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           . (12-4  )                                   س       

:                                                                                   

1         )n     ( 1,2,3)n   :             .                      ش                           

:                                        )       (         )     (                       

 

( ) ( )
( )

4( ( ) ( ))

e x e y
λ x y

e x e y


 


 

 

(4-14) 

2         )n     ( 1,2,3)n   :                            ش                                 .   

H                                                              ش                 H                 

1432kjmol                                                                                              

H CL1(430 )kjmol           [4] . 

                           :                

( ) ( ) 3.16 2.20 0.96
( ) 0.0447

4( ( ) ( )) 4(3.16 2.20) 4(5.36)

e CL e H
λ H CL

e CL e H

 
    

 
 

 س                                                            ش               ش                          

:                                         

( ) 2 ( )     ,     ( ) 3 ( )  λ x y λ x y λ x y λ x y     

( ) ( )
( )

( ) 3.98

e x e x
μ x

e F
 
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(4-17)  

   ( )R H   ( )R x                                                               x .           

( :              ( ) 37R H pm  ( ) 0.0447λ H H ) 

 (4-17)  

 

                                                                ش      :

(4-15) 

:                            

(4-16) 

 

                    ش:

(4-18) 

          (                                        )    λ            μ                      ) س             

                                 (                          س                                       

                                         .                             MEDEFG                  

:                  

molecule energy based on deference electronegativity  in fuzzy graph 

                            ش             :

( )
( ) ( )

( )

R H
λ x x λ H H

R x
   

37 1.6539
( ) 0.0447

( ) ( )
λ x x

R x R x
   

( ) 2 ( )     ,     ( ) 3 ( )  λ x x λ x x λ x x λ x x     

( ) 4 ( )     ,     ( ) 6 ( )  λ x x λ x x λ x x λ x x     

( ) 3 ( )     ,     ( ) 5 ( )  λ x x λ x x λ x x λ x x     
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     4-11(                    :3 2C O)[13]: 

 

  

    4-14                :3 2C O 

 

 

                                        4-14              :3 2C O 

:                 

 

 

 

:             

 

 

  

 

 

2.55
( ) 2.55    , ( ) 0.6407   

3.98
e C μ C  

3.44
( ) 3.44    ,   ( ) 0.8643

3.98
e O μ O  

( ) 2 ( )

( ) 77

( ) 37
( ) 0.0447 0.0447 0.0214

( ) 77

( ) 2 ( ) 0.0428

λ C C λ C C

R C pm

R H
λ C C

R C

λ C C λ C C

  



     

   

( ) 2 ( )

( ) ( ) 3.44 2.55 0.89
( ) 0.0371

4( ( ) ( )) 4(3.44 2.55) 4(5.99)

( ) 2 ( ) 0.0742

λ O C λ O C

e O e C
λ O C

e O e C

λ O C λ O C

  

 
    

 

   
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:     س       

0 0.0742 0 0 0

0.0742 0 0.0428 0 0

0 0.0428 0 0.0428 0

0 0 0.0428 0 0.0742

0 0 0 0.0742 0

A

 
 
 
 
 
 
  

  

:           1 2 3 4 50.0985, 0.0742, 0, 0.0742, 0.0985λ λ λ λ λ        

  

3 2( ) 0.3454MEDEFG C O  

    4-12                  :2 2H S 

 

 

                                     2 2H S                (4-7) 

 :                 

 

 

 

 

 

2.20
( ) 2.20   ,    ( ) 0.5527

3.98
e H μ H  

2.58
( ) 2.58   ,  ( ) 0.6482  

3.98
e S μ S  
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:             

 

 

  

 

     س       :

0 0.0198 0 0

0.0198 0 0.0160 0

0 0.0160 0 0.0198

0 0 0.0198 0

A

 
 
 
 
 
 

  

:           1 2 3 40.0298, 0.0134, 0.0134, 0.0289λ λ λ λ         

2 2( ) 0.0856MEDEFG H S  

    4-14      :2 4C H 

 

 

                 4-17                     : 

 

 

         4-17:                     

( ) 103

37
( ) 0.0447 0.0160

103

R S pm

λ S S



   

2.58 2.20 0.38
( ) 0.0198

4(2.58 2.20) 19.12
λ S H


   


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:                 

:        

 

 

     س       :

0 0.0428 0.0184 0.0184 0 0

0.0428 0 0 0 0.0184 0.0184

0.0184 0 0 0 0 0
Α

0.0184 0 0 0  0 0

0 0.0184 0 0 0 0

0 0.0184 0 0 0 0

 
 
 
 

  
 
 
 
 

  

:             

 

 

    4-14            :3( )CLNO:[ 13] 

 

 

            4-15:                            

:                 

 

 

( ) 0.5527

( ) 0.6407

μ H

μ C





2.55 2.20
( ) 0.0184

4(2.55 2.20)

( ) 0.0428

λ C H

λ C C


  



 

3.16
( ) 3.16    ,  ( ) 0.7939

3.98

( ) 0.8643

3.04
( ) 3.04  ,    ( ) 0.7638

3.98

e CL μ CL

μ O

e N μ N

  



  

1 2 3 4 5 60.0761, 0.0209, 0, 0, 0.0209, 0.0761λ λ λ λ λ λ        

2 4( ) 0.1940MEDEFG C H 
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:             

3.44 3.04
( ) 0.0154

4(3.44 3.04)

3.44 3.16
( ) 0.0106

4(3.44 3.16)

λ N O

λ CL O


  




  



 

     س       :

0 0.0154 0 0.0154 0.0154

0.0154 0 0.0106 0 0

0 0.0106 0 0 0

0.0154 0 0 0 0

0.0154 0 0 0 0

A

 
 
 
 
 
 
  

  

:           1 2 3 4 50.0084, 0.0274, 0, 0.0084, 0.0274λ λ λ λ λ          

3( ) 0.0716MEDEFG CLNO  

4-4            

)                           (                                                            1 -4     ش 

                                                  HC (H C       )1414kjmol                   

                   H C                                                                             

                                                                        ئ                                   

                                                   .                                                        

:     

     4-14       :H C 

 :[4]                                                             ش               
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                                     4-2                                          : 

:          

1360 376 385 439 410 453 469
( ) 414

7
MM E H C kjmol      

    

.                                       

                                                                                                                

     (      [4] .                                                                             ) 

    4-17       :N F 

 

 

 

     4-4             :N F                    

:        

 
1322 314 246

( ) 297
3

MM E N F kjmol  
   

H C
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.                                                                                

 

    4-17      :C CL 

                                                     

 

 

 

 

     4-4            :C CL                    

:                     

1322 337 335 339 330 318 328
( ) 329

7
MM E C CL kjmol      

    

                                 1                                                                     

                           .             (                                                                   

                                                            )                                             

                                 .                                                                          

                                                         .        4-14            H C               

                    3CH                      1469kjmol                                                

          CH                1360kjmol      . :                             س 

496 414 55                (        =)                            
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414 360 54 )                                   (          = 

                                                                            ش                             

                       .                                  :                                              

 

 

 

           ش                         

 

 

 

 

     4-16                              :H C 

                                           ( ) (54,414,55)FE C H  .            ش     

              4- 17       (N F:      ) 

322 297 25         : 

                                         : 

414
1     414-54=360 x 414

54

414
( ) 1      414 x 469 414 55

55

0                          o.w

A

x

x
C H


  




      





297 246 51 
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  س                                           :

 

297
1     297-51=246 x 297

51

297
( ) 1      297 x 322 297 25

25

0                          o.w

A

x

x
N F


  




      





 

:                 

 

 

 

 

                            4-18                        :N F 

  ( ) (25,297,51)FE N F  

                           C CL  :     ( ) (11,329,10)FE C CL   

                                                                                        ش      4       

.                         

                                                                                                       

                                                              .     .            س          

      س                      4-4-1
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                             :      س            :                              4-4-1     

(5,10,15) (5,6,7)

(5,6,7) (2,3,5)
A

 
  
 

2           س              2    [8]. 

1            س                  1 :           ش               

 

 

 

 

  

                              4-22                      :(5,10,15)  

      -                                              -                       س             

       پ                      .

     4-4-2  - :           پ      س      -                      پ         س                   

          -                 پ                     س                                      س A    

LA                [8]                  س                     .:      

  

     4-4-4 -                                          :           س              -           

     س                             
RA                                 [8]     .           س:  

 

5 5 5

5 3
LA

 

 

  
  

  

15 5 7

7 5 2
RA

 

 

  
  

  
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                                    س                 :                         س       4-4-4      

            س                               س  .                                                            

                         س                                                                          

    ش                          (0.75,1,1.25)                                                          

                                  س                      .      ش           0    (0,0,0)             

              س                   .                 FI   س                                            

                    

 

                       س                                      .             

)det                                  س                                 ) 0A xI          I  س     

                                 س            )                             . A                       س 

       )                -                 س          A                                  س       

( )FI .                                            det( ) 0FA I                   ،cut   

                 س            .                                           :

 (4-22)  (             4-21                       ) 

          
LA

 ،
FlI 

 ،
RA

   
FrI 

           cut    پ             س     A                  س        

,R L

       cut                 .                                       (  22-4       )      پ

(4-21       )
L

  R

                                                               ش                    

               .                                         [8]          س                                

       پس      ث                                             .

(0.75,1,1.25) 0

0 (0.75,1,1.25)
FI

 
  
 

det( ) 0       L Fr LA I    det( ) 0          R Fl RA I   
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    4-15:                                                  : 

  

 و

         : A          س 

             س            :

0.75 0.25 0 1.25 0.25 0
               ,            

0 0.75 0.25 0 1.25 0.25
FL FRI I 

 

 

    
    

    

 

               س      :                           

 

 

 

 

                                                                          

 

 

 

 

 

(7,9,11) (1,2,3)

(2,3,4) (6,8,10)
B

 
  
 

(5,10,15) (5,6,7)

(5,6,7) (2,3,5)
A

 
  
 

15 5 7

7 5 2
RA

 

 

  
  

  

5 5 1.25 0.25 5

5 3 1.25 0.25

L L

L L FR

L L

A I
 

  

 

   


   

    
   

    

15 5 0.75 0.25 7

7 5 2 0.75 0.25

L L

R R FL

L L

A I
 

  

 

   


   

    
   

    

2

1

2

2

5 7 13
( 12 8 16)

4 2 2

5
det( ) 0

5 7 13
( 12 8 16)

4 2 2

5

L

L L FR

L

A I



  



 






 







    

 
 

   


    



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   :                

 

0                         س 
10 6

6 3
A

 
  
 

          13.44 ,-0.44  .      

                      0              س                 .                             

  س                                 س       

  

              : 1                 ش              .

 

 

                 4-21                       :1 

 

      :    س          

 

:                        

2

1

2

2

13 29 37
( 14 8 40)

16 4 2

3
det( ) 0

13 29 37
( 14 8 40)

16 4 2

3

R

R R FL

R

A I



  



 






 







    

 
 

   


    



0 0 0 0

1 2 1 20.87   ,  7.27   , 24.80   , 1.8L L R R       

11 2 3 7 2 1
         ,     

4 10 2 2 6 2
R LB B 

   

   

      
    

      

2 1(7.27,13.44,24.80), ( 0.87, 0.44,1.8)    

B



73 
 

7 2 1.25 0.25 1

2 6 2 1.25 0.25

L L

L L FR

L L

B I
 

  

 

   


   

    
   

    
 

 

11 2 0.75 0.25 3

4 10 2 0.75 0.25

L L

R R FL

L L

B I
 

  

 

   


   

    
   

    
 

:                        

 

 

 

 

:         0 0 0 0

1 2 1 24 , 6.40 , 9.33 , =18.60 L L R R       

0                  س 
9 2

3 8
B

 
  
 

             1 26 , 11                               س          

      س                   :

              : 2       ش         

 

 

 

1

2

(4 20)

5
det( ) 0

(12 32)

5

L

L L FR

L

B I



  














 
 

   
  

 

1

2

(4 28)

3
det( ) 0

(12 56)

3

R

R R FL

R

B I



  














 
 

   
  

 

1 2(4,6,9.33) , (6.40,11,18.60)   
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                   4-22                      :2 

                                                                                                             

                                                                     .                        س                 

                                      پس                       4                                 

                     س                                                                               

              .                                  MEBTF 33.         ش     

                                                                                                          

  (           122.                )                                                                        

)                                       (      ح                                                    

.        

     4-16 (           4CH) 

 

                                           (                             4-12) 

                4 :           ( ) (54,414,55)FE C H   

  س                              :

 

 

 

                                                           
7-molecule energy based on bond energy triangle fuzzy 

0 3.6 0.54 3.6 0.54 3.6 0.54 3.6 0.54

3.6 0.54 0 0 0 0

3.6 0.54 0 0 0 0

3.6 0.54 0 0 0 0

3.6 0.54 0 0 0 0

LA

   









    
 


 
  
 

 
  
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:          

 

 

 

 

:        0 0

1 25.76   ,  5.76L L     

   

 

 

:    
1 213.2   ,   =13.2 R R

     

  س                             س          :

 

 

 

0

0 414 414 414 414

414 0 0 0 0

414 0 0 0 0

414 0 0 0 0

414 0 0 0 0

A

 
 
 
 
 
 
  

1

2

0

0

det( ) 0 0

(108 720)

(25 125)

(108 720)

(25 125)

L L R

L

L

A I 
























   
 
 


  
 



1

2

0

0

det( ) 0 0

(110 992)

(25 75)

(110 992)

(25 75)

R R L

R

R

A I 
























   
 
 


  
 



0

0 4.14 4.14 4.14 4.14

4.14 0 0 0 0

4.14 0 0 0 0

4.14 0 0 0 0

4.14 0 0 0 0

A

 
 
 
 
 
 
  
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:    1 28.28   ,  8.28     

  س                                       :

 

              : 2F                   ش         

 

 

  

                     4-24                      :2F 

:          

1 2 (5.76,8.28,13.2) (5.76,8.28,13.2) (11.52,16.56,26.4)F F     

:          4( ) (11.52,16.56,26.4)MEBTF CH   

        ش                    .

 

    4-18        3NH 

 

                 3NH             

                       4 :           ( ) (30,386,45)FE N H   

1 2( 13.2, 8.28, 5.76)  , (5.76,8.28,13.2) F F     
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:        

 

 

 

 

 

 

 

 

:          

  

 

:       0 0

1 24.93   , 4.93L L     

:                       

 

 

 

0 3.56 0.3 3.56 0.3 3.56 0.3

3.56 0.3 0 0 0

3.56 0.3 0 0 0

3.56 0.3 0 0 0

LA 

  







   
 


 
 
 

 

0 4.31 0.45 4.31 0.45 4.31 0.45

4.31 0.45 0 0 0

4.31 0.45 0 0 0

4.31 0.45 0 0 0

RA 

  







   
 


 
 
 

 

1

2

0

0

(45 3 431 3)
det( ) 0

(25 75)

(45 3 431 3)

(25 75)

R R L R

R

A I  




 











 

   


 
  



1

2

0

0

(45 3 431 3)
det( ) 0

(25 75)

(45 3 431 3)

(25 75)

R R L R

R

A I  




 











 

   


 
  


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:    0 0

1 29.95   , 9.95R R     

0            س             :

0 3.86 3.86 3.86

3.86 0 0 0

3.86 0 0 0

3.86 0 0 0

A

 
 
 
 
 
 

  

:                        1 26.68  , 6.68       

   س                                     :

 

: 
1 2 (4.93,6.68,9.95) (4.93,6.68,9.95) (9.86,13.36,19.90)F F      

:    3( ) (9.86,13.36,19.90)MEBTF NH     

4-7            

-                                                                                           (

           1 .     )      

    -                                                                                          

      :                          

i.                     MEBEW 

:                               

 

1 2( 9.95, 6.68, 4.93) , (4.93,6.68,9.95)F F     

( )
( )

100

E x y
x y


 
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ii.                          MEBEF 

                  :             

 

            ( )E x y                       x  y     

-                                                                                                         

:   

i .                    MEDEW 

           :                               ( ) ( ) ( )x y e x e y     

ii.                MEDEFG 

 :                                            

   

  

 

     ( )e x                   x .    

-                                                     MEBTF                                ش    

.                                 

 

 

( )
( )

1072

E x y
x y


 

( ) ( )
( )

4( ( ) ( ))

e x e y
x y

e x e y



 



( )
( )

3.98

e x
x 
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.                                                                                                         

                                                                                           ا     ا          

  چ           ا     .            ...                              (                       )                

                          (                   )           ص                                           

                      س                                                                              ا       

       ا    ا  .                                                                            ا      ا    ا       

                                                                 MEBEF         ا   ا     ا           

                                                                             ا           ا           .

                   .              

4-1             
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                                                                                              ا        ا  

   ا    ا    (  ا                  )        ا .                                                           

                            [13]: 

1-          2-          4-         

:                                             )        (                      

1-              2-              4-              

                     :                                                       پس                       

4-1-1         

                                                                                                       

                                                                                  ا     ا       ا     ا  

    .                                      2 2n nC H     [13]    ا    ا     ا         ا                  

                               C H  C C :                                                .    

  

(                         MEBEF    چ                                                              )

:                             

 

 

1 1( ) 414    , ( ) 347E C H kjmol E C C kjmol    

414 347
( ) =0.3236   , ( ) 0.3861

1072 1072
C H E C C     
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                                                                                          ا   ا     ا   ا  

                                                                       .                             ا      

                   پس                                .                

 

:    2 6C H                                              

                                         4-1:                     

 

       س                    :

 

 

                   س:

 

:          2 6

1

( ) 2.7543
n

i

i

MEBEF C H 


   

                                                          :    

 

 

 

     4-1                              : 

2 6

0 0.3236 0 0 0.3861 0.3861 0.3861 0

0.3236 0 0.3861 0.3861 0 0 0 0.3861

0 0.3861 0 0 0 0 0 0

0 0.3861 0 0 0 0 0 0
( )

0.861 0 0 0 0 0 0 0

0.3861 0 0 0 0 0 0 0

0.3861 0 0 0 0 0 0 0

0 0.3861 0 0 0 0 0 0

A C H

 
 
 
 
 
 
 
 
 
 
 
  

1 2 3 4 5 6 7 80.8525, 0.5264, 0, 0, 0, 0, 0.5264, 0.8525                 
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                                                                ش                                         

               ش            .

                                                                   :                                 

 

 

 

                   4-2                          : 

4-1-2       

                                                         2C           (     C C               )

          2n nC H    [16][13]                 س  .C C     C H:      

 

                                                                                                         

      2C .                                         .      

                           :                                   

:    3 6C H  

 

       4-2                    : 

                   س       :

1 611
( ) 611 ( ) 0.5699

1072
E C C kjmol C C     

1 2 30.9289, 0.6357, 0.2388       

4 5 6 7 80, 0, 0.2388, 0.6357, 0.9289           



84 
 

 

:            3 6( ) 3.6068MEBEF C H   

                                                          

 

 

 

                                      4-4                    : 

4-1-4         

                                                              2C     (      C C    ا           )

           2 2n nC H     [13] :                             س  

 

                                                                        .               ا      ا        ا  

:                 

(     pentyne:)5 8C H 

 

                                                                 4-4                     : 

:           1 2 3 4 50.9754, 0.8197, 0.5831, 0.3821, 0              

1 837
( ) 837 ( ) 0.7807

1072
E C C kjmol C C     
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6 7 8 9 10 11 12 130, 0, 0, 0, 0.3821, 0.5831, 0.8197, 0.9754                   

:            5 8( ) 0.5206MEBEF C H   

:                                 

 

 

 

                                           4-4                          : 

                                                                            ا    ا           ا        ا    ا  

     ا      ا        ا    ا                                                                                 

:      

2 6 2 4 2 2( ) 2.7542 ( ) 2.4638 ( ) 2.1962MEBEF C H MEBEF C H MEBEF C H  > > 

                                              .                                                              

2)             ش                     6C H             )     ا   ش   ا        ا    ا    ا       ش       

2        )     ش                     2C H .     )                    

     (                                                                                            )         

                         :               

           44:4 4C H 

                                                           
1- venil acetelen 
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                                    4-4                           : 

:           1 2 3 4 51.0428, 0.7788, 0.2618, 0.1478, 0              

6 7 8 90.1478, 0.2618, 0.7788, 1.0428           

:            4 4( ) 4.6414MEBEF C H  

                        :                  

                                     4-7                              : 

                                                                .                   ا   ا          ا    

            .                                                                                            

:                                                           .                           

4-1-4               

2n                                                                                      ا    ا    nC H 

                   [13]: 

:                   3 6C H  

 

 

                                              

                                                   (                           2-2) 
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                   س       :

 

 

:            3 6( ) 3.5473MEBEF C H   

:                       

 

 

 

                                         4-7                           : 

4-1-7             

                                                    (       C C   ا        ا     ا       ا    ا    )

2 2n nC H     [13]  ا     ا        ا                 ا   ا    ا    ا    ا         ا      ا       ا        .

:                                            .      

:           3 4C H  

 

 

                                                    (                          1-12                  ) 

1 2 3 4 50.7313, 0.7313, 0.3111, 0, 0           

6 7 8 9 100, 0, 0.4077, 0.4077, 0.9853          
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                   س       :

 

 

:            3 4( ) 3.1913MEBEF C H   

:                       

 

 

 

                                          4-5                               : 

4-1-7               

C      ا )                                                  C  ا  .      ا     ا    ا   ا      ا    )

                                                                           2 4n nC H     [13]. 

:            3 2C H 

 

 

                                     4-7                               : 

  :                 س       

1 2 3 4 50.7807, 0.6255, 0, 0.3534, 1.0528           

1 2 3 4 50.7648, 0.6602, 0.1707, 0, 0.1949            

6 70.3904, 1.0103  
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:            3 2( ) 2.8124MEBEF C H   

:                 

 

 

 

                                     4-6                                :   

                                                                                                             

:                                                                         

5 10 5 8 5 6( ) 5.9118 ( ) 5.5732 ( ) 4.6150MEBEF C H MEBEF C H MEBEF C H  > > 

     س(   ا        ش                        )     ش        س                                             

         ش            )              (                     ش                        .

          ا   ا     .                                                                                      

          ا        ا   ا  ص   ا         ا  ) ا                                                          

)                                                                                                            

     ا   س                        ا     .        ...                                           .             

                                              . :                                                  
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           47:5 8 2C H O  

 

 

                                                    4-7                           : 

          O C    O C                       (     1 :)      

 

 

                    س       :

6 7 8 9 100.2412, 0.4982, 0.6981, 0.8396, 0.9740              

:            5 8 2( ) 6.5022MEBEF C H O   

       47:7CH N  

:                       

 

 

 

                                          4-5                       : 

                                                           
2-etyel acrylet 

3-etyel amin 

1( ) 370 ( ) 0.3451E O C kjmol O C    

1( ) 745 ( ) 0.6945E O C kjmol O C    

1( ) 386 ( ) 0.36E N H kjmol N H    

1( ) 730 ( ) 0.6809E N C kjmol N C    

1 2 3 4 50.9740, 0.8396, 0.6981, 0.4982, 0.2412             
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                  س               :

1 2 3 4 5 61.0709, 0.7560, 0.4343, 0.4343, 0.7560, 1.0709                 

:          7( ) 4.5224MEBEF CH N   

            :                                                   

 

 

                                 

                                     4-8                              : 

4-2          45 

      ا     ا                                          ا     ا       ا       ا        ا    ا     ا    ا    

                                                                        ا    .   س                   [16]   

.                                       .                  

     4-1                 5 12C H 

 

          

                             

                                       4-6                : 

                                                           
Isomers-4  
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              (                         deplete hydrogen                غ             .               )

          .                                                                                                    

     (    C H  C C                            )2   ا                                                

   ش     (         :  )    

 

                         ( )III (           5S  ا          ا      ا    )( )I (  5  ا      اP    ا   )

                   ( )II                                                   ش       ا      ا   ا   ا  .  ا  

:                                                  

     4-2:               :3 6C OH  

                                                :        

 

 

 

 

                     4-8                   : 

                                   : 

 ( ) 4.6304 ( ) 4.4740 ( ) 3.8340   MEBEF II MEBEF I MEBEF III  > > 

                                  ش                                                  .

 

( ) ( ) ( )MEBEF III MEBEF II MEBEF I 

( ) 6.2986 ( ) 6.2483 ( ) 5.8734   MEBEF I MEBEF II MEBEF III  > >
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                                                                                         .   ح       

                                                                                         .               ش 

                                                                                                           

 ...         .              گ                                                                                  

MATLAB C                                       پ                                               

 .     
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                                                                                           uAiondAe onkbn                                                                                

 keaklAllb onkbn     س                                                                                 

                                                                                                     drrb eAd 

                                                                                                    ygle gneAn 

                                                                                                               path 

                                                                                                dAnoilgngob 

                                                                                                     AioAlrkndA 

                                                                                                     lgobglAld 

                                                                                                      ognAldnA 

                                                                                                onkbn dnAgnb 

                                                                            lnAoilkn onkbn dnAgnb 

 deplete hydrogen presentetion                                      ش                       

 fuzzy triangular presentetion      ش                                                           

                                                                                              Hydrocarbon 
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onkbn keaklAllb                                                                               س      

enaklA                                                                                                          

enaAlA                                                                                                          

Alkyne                                                                                                         

kdgoil nkeide                                                                                              

 Energyygle                                                                                                

ond lengthy                                                                                                 

bond order                                                                                                   

characteristic polynomial                                                                    

chemical bond                                                                                           

chemical graph theory                                                                            

connected graph                                                                                         

component                                                                                                    

lblnA                                                                                                             

Cycloalkane                                                                                               
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deplete hydrogen presentetion                                                        ش                                                                      

double bond                                                                                                 

eccentricity of the vertex                                                                         

AnAldnglAokdiridb                                                                                          

eigenvalue                                                                                                   

fuzzy graph                                                                                               fuzzy set                                                                                       

            

fuzzy triangular presentation                                                             ش     

graph theory                                                                                              

nbenglknygl                                                                                              

Isomer                                                                                                          

linear graph                                                                                              

lower bound                                                                                                

molecule                                                                                                     

Path                                                                                                             

pendent vertex                                                                                          

polar bond                                                                                                  
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spectrum of graph                                                                                    

 star graph                                                                                                  

structural graph                                                                                       

terminology                                                                                             

tree                                                                                                             

triple bond                                                                                                  

upper bond                                                                                                   

vertex                                                                                                          

vertex degree                                                                                             

vertexical subgraph                                                                                  

weighted graph                                                                                         
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Abstracte 

Mathematics in recent decades estimates graphs energy by graph aspects and efforts 

detection of simple methods for graph energy. result of this efforts becomes simple 

method by Ivan Gutman.in this thesis therformore on Gutman method investigation ,by 

new methods molecule energy,estimate fuzzy energy for graph.for this purpose, 

concepts and definitions are presented in first chapter the definitions and concpts related 

to mathematics and chemistry scinces. The second chapter describes the results of the 

graph energy that already exists and about that discussed briefly. In third chapter by 

combining fuzzy math and molecule energy concepts, presents new methods that are 

based on the properties of bonds and in fourth chapter by new methods, investigate and 

estimate fuzzy energy of molecule that is same structure. 

Key words:graphenergy,bondproperties,Gutmanmethod,fuzzy number 
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