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Abstract. To study the quantitative structure property relationship of molecules, the 
efficient tools are the topological indices. In this connection, the weighted forgotten 
topological index ����) is conceived. As an application of this index, the comparative 
study was done with already existing topological indices.  The results of the QSPR 
analysis revealed that the predicting power of �����is better than the forgotten index. 
Further, we explore mathematical properties of ����� 
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1. Introduction  
All graphs considered in this paper are simple with vertex set V and edge set E. 
The order and size of G is denoted by  ∣V ∣ =  n and  |E|| =  m respectively.   The degree of a 
vertex � ∈   
 is the number of edges incident to v and it is denoted by �����.  The 
degree of an edge e = uv is defined as  

����  � ����� � �����  �  2. 
 For undefined terminology in this paper refer [5]. 

Topological index is simply a numeric associated with the molecular graph. So far, 
large number of such quantities are put forward by many researchers right from 1972 
[2].          According to Gutman (Personal Communication) a useful topological index is one 
which has a good predicting power in QSPR studies. Therefore, topological indices 
can be categorized into two categories useful and not so useful TI’s see [3, 4, 6, 7, 13, 15]. 
One of the most useful topological index is the Forgotten index F(G) which are 
defined as: 

                     ���� �  ∑ �������
���                                                                (1) 

 
Motivated by the forgotten index, here we put forward the weighted version of the 

forgotten index.  For this first we have to define the vertex and edge weights of a graph 
G as follows: 
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Vertex weight: Let ��, �� , ��  ⋅ ⋅ ⋅ , �� be the weights of the vertices �� , ��, ��,⋅ ⋅ ⋅ , �� such 
that ��  =  ������, ��  =  ������, = ��  =  ������ … … ��  =  ������. 

 
Edge weight: Let �,, �,�,   ⋅ ⋅ ⋅ , � be the edges of a graph G . Then the edge weight of 
 = �� ∈  ���is defined as ��� =  ����� + ����� − 2.  
 
Weighted d egree of a v ertex:  The weighted degree of a vertex � ∈  
 ��� is 
defined           as: 
                                        ��

���� =  ∑ ���!�"#  
 
2.  Weighted forgotten index 
The Weighted forgotten index ����� is defined as  
  
  ����� = ∑ ��

�����
#∈$  

 
Example 1.   Consider the following graph G. with 
��� = {��, ��, ��, �&, �'} and the 
edge set  ��� = {��, ��, ��, �&, �'}.  Then clearly the weights of vertices and edges are 
given by their corresponding degrees.  Therefore, the weighted degree of each vertex is 
given by :   
                                                ��

����� = ���� + ���� = 2 + 3 = 5 
  ��

����� = ���� + ��&� = 2 + 2 = 4 
  ��

����� = ���� + ��&� = 3 + 2 = 5 
  ��

���&� = ���� + ���� + +��'� = 3 + 3 + 2 = 8 
   ��

���'� = ��'� = 2 = 2 
 
 Hence the Weighted forgotten index ����� of G is  
   
                           ����� =  ∑ ��

�����
#∈$  

    =  ��
������ + ��

������ + ��
������ + ��

���&�� + ��
���'�� 

     = 5� + 4� + 5� + 8� + 2� 
    = 834. 
 
           Observe that the Forgotten index F(G) of G is  
                           ���� =  ∑ ������

#∈$  
 =  �������+������� + ������� + ����&�� + ����'�� 
 = 2� + 2� + 2� + 3� + 1� 
 = 52. 
 
Hence the values  of weighted and  the forgotten index are significantly different for all no-
trivial graphs with at least three vertices.  Therefore, the QSPR studies of the weighted 
forgotten index will reveal the usefulness of this new parameter. 
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3.  Applications of weighted forgotten index I QSPR studies 
For chemical application of weighted forgotten index we have selected set of alkanes from 
n-butanes to nonanes.  For modeling we have considered eight representative physical 
properties [boiling points (BP), molar volumes (mv) at 20℃, molar refractions (mr) at 
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20℃,  heats of vaporization (hb) at 25℃, surface tensions (st)20℃ and jeoting points (mp)].  
Values for these property were taken from Plavsic et al. [13].  
 
4.  Weighted forgotten index  /0�1� 

(1) Linear model: 
                          23 = 1.237 + 5�����62.65                                                                (5)  
                          8� = 102.6 + 5�����62.9                                                                 (6) 
                          8: = 27.784 + 5�����61.6                                                               (7) 
                          ℎ� = 23.772 + 5�����61.05                                                              (8)  
                           ct  = 139.143 + 5�����62.13                                                            (9) 

                          cp  = 32.09 − 5�����61.8                                                                  (10) 
                           st  = 17.346 + 5�����62.98                                                              (11) 
                         mp  = −140.1175�����62.612                                                            (12) 
 
(2) Quadratic model: 
 
                               23 =  7.95�����6� − 0.235�����6 − 56.6                                   (13) 

8� =  4.75�����6� − 0.515�����6 + 79.2           (14) 
8: =  3.25�����6� − 0.325�����6 + 18.1                         (15) 
ℎ� =  4.45�����6� − 0.265�����6 + 15.2                   (16) 
<= =  10.25�����6� − 0.215�����6 + 67.2                   (17) 
<3 =  −2.85�����6� + 0.255�����6 + 39.7                   (18) 

                              >= =  2.45�����6� − 0.45�����6 + 14.3                                       (19) 
                            83 =  4.55�����6� − 0.465�����6 − 159.6                                (20) 

 
(3) Logarithmic model: 
   23 =  −165.6 +  ?@  5�����6 82.4                                                     (21) 
                            mv =   35.4 + ?@ 5 5�����6 38.2                                              (22)  
                          8: =  0.8 + ?@ 5 5�����613.7                                                           (23) 

ℎ� =  23.9 + ?@ 5 5�����6 0.6                                                           (24)   
                           <= =  −55.2 + ?@ 5 5�����6 109.7                                          (25)                   

<3 =  45.5 + ?@ 5 5�����6 7.8                                                      (26) 
                           >= =  9.3 +  ?@ 5 5�����6 46.2                                                        (27) 
                       83 =  −192.8 +  ?@ 5 5�����6 28.2                                                 (28) 
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                                (a)                                      (b) 

 
 
 

                             (c)                                   (d) 
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                                  (e)                                  (f) 

 
 
 
 

(g) (h) 

 
Table 2:  Model summary for the boiling point of alkanes and weighted forgotten 
index   
    

Equation AB F Sig 
Linear 0.873 74.62 0.000 
Logarithmic 0.642 82.65 0.000 
Quadratic 0.66 49.61 0.000 
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       The Table 2 revealed that the prediction power of the weighted forgotten index is good 
in predicting the boiling points as the correlation coefficient value : � 0.873 for linear 
model. i.e. our result show 87.3% of accuracy in predicting the boiling points of alkanes.  
 
Table 3:  Model summary for the critical pressure of alkanes and  weighted forgotten index
   

Equation AB F Sig 
Linear 0.808 40.85 0.000 
Logarithmic 0.42 12.32 0.001 
Quadratic 0.723 30.34 0.000 

     
        The Table 3 shows that the prediction power of the weighted forgotten index  C> DEE�  
in predicting the critical pressure of alkanes as the correlation coefficient value r=0.808  
for linear model.  i.e. our result show 80.8% of accuracy The above Table 3 shows that the 
prediction power of the weighted forgotten index  C> DEE�  in predicting the critical 
pressure of alkanes as the correlation coefficient value r=0.808  for linear model.  i.e. our 
result show 80.8% of accuracy in predicting the critical pressure of alkanes.    
 
Table 4:  Model summary for the critical temperature of alkanes and  weighted forgotten 
index 

Equation AB F Sig 
Linear 0.068 0.72 0.347 
Logarithmic 0.237 3.624 0.213 
Quadratic 0.69 31.87 0.000 

    
 The Table 4 revealed  that the prediction power of the weighted forgotten index is good 
in predicting the critical temperature of alkanes as the correlation coefficient  value r=0.69 
for quadratic model.  i.e our result show 69% of The The above Table 4 revealed  that the 
prediction power of the weighted forgotten index is good in predicting the critical 
temperature of alkanes as the correlation coefficient  value r=0.69 for quadratic model.  i.e 
our result show 69% of accuracy in predicting the  critical temperature of alkanes.   
 
Table 5:  Model summary for the heats of vaporization of alkanes and weighted forgotten 
index  

  Equation AB F Sig 
Linear 0.803 59.65 0.000 
Logarithmic 0.853 90.42 0.000 
Quadratic 0.880 50.5 0.000 

 
The Table 5 shows that the prediction power of the weighted forgotten index  is good in 
predicting the heats of vaporization of alkanes as the correlation coefficient value r=0.880 
for quadratic model.  i.e. our result show 88.0% of accuracy in predicting the heats of 
vaporization of alkanes.   
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Table 6:  Model summary for the melting point of alkanes and  weighted forgotten index 
 

  Equation AB F Sig 
Linear 0.560 14.732 0.001 
Logarithmic 0.581 13.31 0.000 
Quadratic 0.521 5.89 0.002 

  
 The Table 6 shows that the prediction power of the weighted forgotten index  is not so 
good in predicting the melting point of alkanes as the correlation coefficient values for all 
models are less than 0.7. 
 
Table 7:  Model summary for the molar refraction of alkanes and weighted forgotten index 
 

  Equation AB F Sig 
Linear 0.58 10.51 0.002 
Logarithmic 0.375 12.347 0.001 
Quadratic 0.572 6.546 0.001 

  
 The Table 7 shows that the prediction power of the weighted forgotten index  is not so 
good in predicting the molar refraction  of alkanes as the correlation coefficient value for 
all models is less than 0.7. 
 
Table 8:  Model summary for the molar volume of alkanes and weighted forgotten index 

  Equation AB F Sig 
Linear 0.727 40.87 0.000 
Logarithmic 0.545 12.52 0.001 
Quadratic 0.808 30.24 0.000 

  
 The Table 8 revealed that the prediction power of the weighted forgotten index  is good  
in predicting molar volume of alkanes as the correlation coefficient value r=0.808 for 
quadratic model. i.e. our result show 80.8% of accuracy in predicting  the molar volume of 
alkanes. 
 
Table 9:  Model summary for the surface tension of alkanes and weighted forgotten index 

  Equation AB F Sig 
Linear 0.067 0.87 0.54 
Logarithmic 0.137 2.762 0.12 
Quadratic 0.848 33.86 0.000 

 
  The Table 9 shows  that the prediction power of the weighted forgotten index 
C> DEE� C@ 3:�C<=C@D  the surface tension of alkanes as the correlation coefficient value 
r=0.848  for quadratic model. i.e. our result sow 84.8% of accuracy in predicting the 
quadratic model of alkanes. 
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5. Conclusion  
In this paper we have studies the mathematical as well as chemical applications of weighted 
forgotten index.  QSPR study revealed the weighted forgotten index is a good candidate in 
predicting physic-chemical properties of alkanes.  
 
Acknowledgement. The authors would like to thank the referees for his/ her suggestions 
and comments, which helped to improve the original manuscript.  

Conflict of interest. The paper is written by single author so there is no conflict of 
interest.  

Authors’ Contributions.  It is a single author paper. So, full credit goes to the author.  
 

REFERENCES 
1. J.B.Diaz and F.T.Metcalf, Stronger forms of a class of inequalit ies of G. Pólya 
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