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Abstract 
  Topological indices are numerical quantities in graph theory that can be obtained from 
any type of graphical structure. The molecular structures of hexane, heptane, and the octane 
isomers are being converted into numbers with the use of topological indices. The physical 
characteristics of the structural isomers of the alkanes, hexane, heptane, and octane, are used to 
compute the distance-based topological indices of Wiener, Szeged, and mostar. The link between 
the three topological indices and the physical characteristics of the structural isomers of the 
alkanes is calculated in this article.  The correlation value between the distance-based topological 
indices and the physical parameters of melting point (Mp), surface tension (St), heats of 
vaporisation (Hv), boiling point (Bp), and molar volume (Mv) is here determined using the 
correlation approach.In this work, we calculate the relationship between the physical 
characteristics of the structural isomers of the alkanes and the distance-based topological indices. 
Additionally, we determine which indices are most useful in predicting the physical 
characteristics of the structural isomers of alkanes. 
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Introduction 

Vertices and edges are thought of as the components of a graph.Atoms are represented as 
vertices and bonds as edges in molecular graphs. Molecular graphs are treated as integers in 
topological indices.Basically, the molecular structures are converted into numbers using 
topological indices based on degree and distance. A distance in a graph G is the length of the 
shortest path that connects the vertices u and v. A degree of G is defined as the quantity of edges 
that intersect the vertex. The three different distance-based topological indices of the Szeged, 
Wiener, and Mostar indexes are used in this study. A graph G's szeged index can be calculated 
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by multiplying the number of vertices that are closer to u than v by the total number of vertices 
that are closer to v than u. The total of the differences between the number of vertices that are 
closer to u than v and the number that are closer to v than u is the wiener index for a given graph. 
The first thing we're doing is computing the values of the hexane, heptane, and octane isomers of 
the following alkanes for the three topological indices. Next, we are calculating the correlation 
between the physical characteristics of the structural isomers of the alkanes and the three 
topological indices. This research identifies the topological indices that have a strong correlation 
with the physical characteristics of alkanes. In light of this, we may finally draw the conclusion 
that one of the indices accurately predicts the physical characteristics of the structural isomers of 
alkanes. 
 
Definition: A graph's Wiener index 

The total distance between each pair of vertices in a graph G is said to be the wiener 
index of that graph (Gi). It's represented by W(G). 

 
The notation d(u,v) represents the distance between each vertex in G. 
 
Definition: Szeged index of a graph 
An index of szeged graphs, the number of vertices that are closer to u than v and the number of 
vertices that are closer to v than u are added together to form G.  It is denoted by  

 
 
Definition: Mostar index of a graph 
The sum of the differences between the number of vertices closer to u than v and the number of 
vertices closer to v than u is known as the mostar index of a graph G.It's indicated by  

 
 
Materials and methods 

Alkanes' physical characteristics include their boiling point (Bp), molar volume (Mv), molar 
refraction (Mr), heats of vaporisation (Hv), surface tension (St), and melting point (Mp) are 
listed in table 1,2,3. The main formulas for the topological indices are as follows 

1. W(G) = ∑ 𝑑(𝑢, 𝑣)(௨,௩)⊆௏(ீ)  

2. Sz(G) =  ∑ 𝑛𝑢𝑛𝑣(௨,௩)⋴ா(ீ)  

3. M o(G) =  ∑ |𝑛𝑢 − 𝑛𝑣|(௨,௩)⋴ா(ீ)  
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Table: 1 
It shows that the physical properties of alkanes hexane, heptane and octane isomer 
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Table: 2 
It shows that the calculated values for the topological indices of mostar index, wiener index and 

szeged index 
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Table: 3 
The physical properties and the calculated values for alkanes are listed in this table 
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Table: 4 
It demonstrates that the alkanes and topological indices' coefficient of association 

 

 

 
Table 4 shows a strong correlation between the Szeged index and the physical 

characteristics of alkanes when comparing the Wiener index. The physical parameters of boiling 
point, temperatures of vaporisation, and surface tension are significantly associated with the 
topological indices of Szeged and Wiener in the hexane isomer. The physical characteristics of 
melting point and temps of vaporisation are significantly associated with the topological indices 
of Szeged index in the hepane isomer. However, the topological indices of the Wiener index in 
the hepane isomer are only mild, and the alkanes' physical attributes have a negative correlated 
value. The physical characteristics of the heptanes isomer do not exhibit a strong association 
with the Wiener index. The correlation between the physical parameters of the octane isomer and 
the topological indices of Szeged and Wiener index is only moderate. For every alkane, there 
isn't a single highly linked value in the mostar index. According to the majority of results when 
comparing the Szeged and Wiener indices, the Szeged index performs the best when determining 
the physical characteristics of all alkanes. 

 
Conclusion: 

In this study, we computed the Szeged, Wiener, and Mostar distance-based topological 
indices. We also examined the correlation between the topological indices' values and the 
physical characteristics of alkanes, specifically the hexane, heptane, and octane isomers. It is 
evident that the Szeged index, when compared to the Wiener index, accurately predicts the 
physical and chemical properties of alkanes. Thus, in the end, we determine that the Szeged 
index is the best index for estimating the chemical and physical characteristics of alkanes. 
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