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Abstract—A graph representing the molecular structure of a chemical compound is called a molecular graph.A 

molecular graph is a collection of points representing the atoms in the molecule and set of lines representing the 

covalent bonds. The physicochemical and biochemical properties of compounds depend strongly on their 

molecular structures. The construction and investigation of topological indices that could be used to describe 

molecular structures is one of the important directions of mathematical chemistry. In this paper we study one 

such index called Platt number, which is equal to the total sum of degrees of edges in a graph. The degree of an 

edge e, D(e), is the number of the adjacent edges. The Platt number for some class of graphs interpreting 

chemical compounds is obtained and some general results are studied. 
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I. INTRODUCTION 

A topological representation of a molecule is called molecular graph. A molecular graph is a collection of points 

representing the atoms in the molecule and set of lines representing the covalent bonds. These points are named 

vertices and the lines are named edges in graph theory language. Drugs and other chemical compounds are often 

modeled as polygonal shapes, where each vertex represents an atom of the molecule, and covalent bonds 

between atoms are represented by edges between the corresponding vertices. This polygonal shape derived from 

a chemical compound is often called its molecular graph, and can be a path, a tree, or in general a graph.  When 

a single number represents a graph invariant, it is known as topological index or topological descriptor.  These 

indices are derived from matrices, like distance matrix and adjacency matrix, which represent a molecular graph. 

In this section we study Platt number for some graphs interpreting Chemical Compounds. Many topological 

indices are found like Wiener index, Terminal Wiener index, Platt number, Zagreb group indices, Hosoya index, 

etc. and are used in medical, physicochemical, biological activities and so on.  One of the oldest topological 

index is Platt index or Platt number F(G) introduced by Platt in 1952.  Platt was interested in devising a scheme 

for predicting the physical parameters such as molar refractions, molar volumes, boiling points, heats of 

formation and heats of vaporization of alkanes.  The Plattnumber is a degree based graph invariant used as one 

of the structure descriptors for predicting physicochemical propertied of organic compounds.  

Definition 1.1: Platt number F(G) is equal to the total sum of degrees of edges in a graph G.  The degree of an 

edge e, D(e) is the number of the adjacent edges.  𝑚 is the number of edges in G. 

F(G) =  𝐷 𝑒𝑖 
𝑚
𝑖=1  

Here we investigate the Platt number for some standard graphs that interprets some chemical 

Compounds. 
 

1. The Chemical compound n-hexane equivalent to the graph P6, has Platt number 8. 

 

H3C            CH           CH2            CH2           CH2            CH2 

 

Fig 1.1n-hexane 
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Fig 1.2: P6 

 

F(P6) = D(e1) + D(e2) + D(e3) + D(e4) + D(e5)  = 1 + 2 + 2 + 2 + 1  = 8.  

 

The Chemical compound n-butaneequivalent to the graph P4, has Platt number 4. 
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Figure 1.3 n-butane 
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Fig 1.4: P4 

In general, Platt number for path graph Pnis 2n -4 . 

2. The Chemical compound iso-butaneequivalent to the graph k1,3 , has Platt number 6. 

 
Figure 1.5iso-butane 
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Figure 1.6:  k1,3 

F(k1,3) = D(e1) + D(e2) + D(e3)  = 2 + 2 + 2 = 6                  

In general, Platt number for star graph k1,nis n2- 3n + 2. 

 

3. The Chemical compound cyclopentane equivalent to the cycle graph C5, has Platt number 10. 

 

2H C CH2 

 

  2 H C     CH2 

 

CH2                                                                  

 

 

 

     Fig 1.7: cyclopentane                                 Fig 1.8: C5 
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In general, Platt number for Cycle graph is 2n . 

4. The Platt number for wheel graph is n2+ 3n -4 

5. The Platt number for complete graph is n3–3n2+ 2n 

6. The Platt number for Complete Bipartite graph is mn (m +n –2). 

 

II. MAIN RESULTS 

In this section we discuss the Platt number for graphs G + x,G+ and G1+ G2.  Let G(p,q) be a graph having p 

vertices and q edges.  A graph G + x is obtained from G and new vertex x not in G, by joining every vertex of G 

to x.A graph G+ is obtained from any arbitrary graph G by adding a pendant edge to each vertex of G.Let G1(p1 

,q1) and G2(p2 ,q2)  be two connected graphs.  A graph G1+ G2is obtained from G1 and G2, by joining every 

vertex of G1 to every vertex of G2. 

 

Theorem 2.1:For any connected graph G, F(G + x) = F(G) + 4q + p(p-1). 

Proof:Let Gbe a graph with p vertices and q edges.  Then G + x having p +1 vertices and  p + q edges.  Let 

{e1,e2,…, eq,} be theq edges of a graphG and F(G) denote the Platt number for a graph G.  We have to find the 

Platt number  for G + x.  To find F(G + x), it is enough to count the newly joined edges to G and adding F(G).  

Let {x1,x2,  …, xp,} be new edges.  Then F(G + x) =  𝐷(𝑒𝑖)1≤𝑖≤𝑞  +  𝐷(𝑥𝑖)1≤𝑖≤𝑝  , where in the first 

summation, we count the degree of  p vertices which equals F(G) + 2q  and the second summation, we count the 

degree of each xi, (1 ≤ 𝑖 ≤ 𝑝) which equals   𝑑 𝑣𝑖 + 𝑝 − 11≤𝑖≤𝑝 . 

Therefore we get,  F(G + x) = F(G) + 2q +  𝑑 𝑣𝑖 + 𝑝 − 11≤𝑖≤𝑝  

                                             = F(G)  +2q + (𝑝 − 1)𝑝+ 2q. 

                                             = F(G) + 4q + p(p-1). 

 

Theorem 2.2:For any connected graph G, F(G+) = F(G) + 4q. 

Proof: Let Gbe a graph with p vertices and q edges.  Then G+  having 2p vertices and  p + q edges.  Let 

{e1,e2, …, eq} be theq edges of a graphG and F(G) denote the Platt number for a graph G.  We have to find the 

Platt number  for G+.  To find F(G+), it is enough to count the newly joined pendant edges to G and adding F(G).  

Let {x1,x2,…, xp} be new edges joining to each vertices of G.  Then F(G + x) =  𝐷(𝑒𝑖)1≤𝑖≤𝑞 +  𝐷(𝑥𝑖)1≤𝑖≤𝑝  .  

Here in the first summation, we count the degree of  p vertices which equals F(G) + 2q  and the second 

summation, we count the degree of each xi, (1 ≤ 𝑖 ≤ 𝑝) which equals   𝑑 𝑣𝑖 1≤𝑖≤𝑝 . 

Therefore we get,  F(G+)  =   𝐷(𝑒𝑖)1≤𝑖≤𝑞 +  2 +  𝑑 𝑣𝑖 1≤𝑖≤𝑝  

      = F(G)  +2q + 2q. 

     = F(G) + 4q. 

 

Theorem 2.3:For any connected graphs G1 and G2, F(G1+ G2) = F(G1) + F(G2) + 4 p1q2 + 

4 p2q1 + p1p2(p1 + p2 − 2). 

Proof: Assume that G1(p1 ,q1) and G2(p2 ,q2)  be any two connected graphs.  Then G1+ G2having p1 + p2 vertices 

and  q1 + q2 + p1p2edges. Let {u1,u2,…, 𝑢𝑝1
} and {v1,v2,  …, 𝑣𝑝2

}be the vertex sets of G1 and G2 respectively.  

Let {e1
1

,e2
1

,…, 𝑒𝑞1

1} be the q1 edges of a graph G1 and let {e1
2
,e2

2
, …, 𝑒𝑞2

2} be the q2 edges of a graph G2.  Also 

F(G1) and F(G2) denote the Platt numbers of a graphs G1 and G2 respectively.  We have to find the Platt number 

for G1+ G2.  To find F(G1+ G2), it is enough to count the newly joined edges in between G1 and G2 and adding 

F(G1) and F(G2).  Let {x1,x2, …, xk | 1≤k≤ 𝑝1𝑝2} be new edges joining to each vertices of G1 and G2.  Then 

F(G1+ G2) =  𝐷(𝑒𝑖
1)1≤𝑖≤𝑞1

 +  𝐷(𝑒𝑖
2)1≤𝑖≤𝑞2

 +  𝐷(𝑥𝑘)1≤𝑖≤𝑘 . 

   =   𝐷(𝑒𝑖
1)1≤𝑖≤𝑞1

+  2𝑝2 +   𝐷(𝑒𝑖
2)1≤𝑖≤𝑞2

+  2𝑝1  + 

   deg 𝑢𝑖 + deg 𝑣𝑖 + 𝑝1 + 𝑝2 − 2 

𝑝2

𝑗 =𝑖

𝑝1

𝑖=1

 

  = F(G1) + 2p2q1 + F(G2) + 2p1q2 + 

   𝑝1 deg 𝑢𝑖 + 𝑝1 + 𝑝2 − 2 + 2𝑞2 

𝑝1

𝑖=1

 

                                                    = F(G1) + F(G2) + 2p2q1 + 2p1q2 + 
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𝑝2  deg 𝑢𝑖 +

𝑝1

𝑖=1

𝑝2  𝑝1 + 𝑝2 − 2 +  2𝑞2

𝑝1

𝑖=1

𝑝1

𝑖=1

 

                                                    = F(G1) + F(G2) + 2p2q1 + 2p1q2 +𝑝2(2𝑞1) + 

p1p2(p1 + p2 − 2) + 2𝑝1𝑞2 

                                  F(G1+ G2) = F(G1) + F(G2) + 4 p1q2 + 4 p2q1 + p1p2(p1 + p2 − 2). 

 

Theorem 2.4: The Platt number for Bistar graph Bm,n  is  m(m+1) + n(n+1). 

 

Proof: Let 𝑉 =  𝑢, 𝑢1 , 𝑢2 , … , 𝑢𝑚 , 𝑣, 𝑣1 , 𝑣2 , … , 𝑣𝑛   be the vertex and 𝐸 =   𝑢𝑣 ∪  𝑢𝑢𝑖 |1 ≤ 𝑖 ≤ 𝑚 ∪

 𝑣𝑣𝑗 |1 ≤ 𝑗 ≤ 𝑛  be the edge set of the graph G=Bm,n.Let 𝑢, 𝑣 denote the center vertices of the graph G. Let  

𝑢, 𝑢1 , 𝑢2 , … , 𝑢𝑚  denote the vertices of the left  1,nK  with 𝑢 as the center vertex. Let 𝑣1 , 𝑣2 , … , 𝑣𝑛  denote the 

vertices of the right  1,nK   with  𝑣 as it center vertex.  

By definition ,     
1

M

i

i

F G D e


  

                         F(Bm,n) =  𝐷(𝑢𝑢𝑖)
𝑚
𝑖=1  +  𝐷(𝑣𝑣𝑗 )𝑛

𝑗 =1  + 𝐷(𝑢𝑣) 

                                      =   𝑚𝑚
𝑖=1  +  𝑛𝑚

𝑖=1  + (𝑚 + 𝑛)      

                                      = 𝑚2 + 𝑛2 + 𝑚 + 𝑛 

                          F(Bm,n) = m(m+1) + n(n+1). 

 

Corollary 2.5: In the above theorem, If 𝑚 = 𝑛, then F(Bn,n) = 2n(n+1). 

 

For  𝑛 = 2,   F(B2,2) = 2(2)(2+1) = 12. 

 

 

3CH 3CH
 

 

HC  CH  

 

3CH 3CH
              Fig 2.3: The Bistar graph B2, 2 represents (1, 2)-dimethyl ethane 

  

III. CONCLUSION 

In this paper we study about Platt number for some chemical graph structures and we compute the Platt number 

for the graphs G + x ,G+ and G1+ G2  which will be helpful in chemical and biological field to analyze the 

molecules.  The Platt number is really useful to analyzing the HIV virus and many other biomolecules. 

REFERENCES 

[1] J.Baskar Babujee and A Joshi,” Wiener number for some class of graphs with cycles”, Acta Ciencia Indica,Vol. XXXIII M, No.2, (2007) 

409-412. 

[2] J.Baskar Babujee, J.Senbagamalar,”Platt number and edge adjacenty matrix for some chemical graphs”, International  Journal of  

computer , Mathematical Sciences and Applications, Vol.3,  No.1-2,JAN-JUNE , 2009, pp.25-29.                           

[3] J.Baskar Babujee, S. Ramakrishnan,”Topological indices and new graph structures”, Applied Mathematical Sciences, Vol.6, 2012, 

 No.108,5383 -5401.                           

[4] Nenad Trinajstic,“Chemical Graph theory”,  Vol II, CRC Press, Inc.Boca Raton,    

 

 

 

 

 

 

 


