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The Lower Bound of the Steiner k-Wiener Index of Unicyclic Graphs
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Abstract: In order to develop and perfect the basic theory of topological index in graph theory, a lower bound of the Steiner k-Wie-
ner index of unicyclic graphs is determined by the method of graph transformation, and the extremal graphs are described when the
lower bound is reached. Firstly, by studying the influence of the structure of unicyclic graphs on the Steiner k-Wiener index, a series
of graph transformations are determined to reduce the index. Then, the extremal graphs corresponding to the minimum Steiner k-
Wiener index under different conditions are obtained. Finally, the Steiner k-Wiener index values corresponding to the above the ex-
tremal graphs are presented. Based on this, this paper extends and improves the research results of the Steiner k-Wiener index lower
bound problem of unicyclic graphs, enriches the research content of topological index problem, and provides a theoretical basis for
the wide application of topological index problem of graph theory in mathematics and chemistry.
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E1 R Ce (S, Ss), Hfuy = v, us=v;

Fig. 1 The unicyclic graph C¢**(S,,S;), where u, = v, 1, = v;
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Fig. 2 Transformations of graph G with respect to the vertex u
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Fig. 3 Transformations of graph G with respect to the vertices u’,v'
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Fig. 4 C, is anunicyclic graph of order n
(a) C, is an unicyclic graph of order n, where v (i) is marked clockwise by i; (b) C, is an unicyclic graph of order 7,
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