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Abstract

In today’s society, complex networks are ubiquitous, and the topological properties of networks are
closely intertwined with many intriguing problems. Firstly, the construction process of a class of
ring networks is introduced. Subsequently, the topological properties of this class of networks and
the enumeration problem of their spanning trees are investigated in depth. The exact solutions for
the topological properties of this class of networks and the formula for the number of spanning
trees are derived. On this basis, the topological properties of the deformed networks obtained by
edge contraction of this class of networks are further deduced. Finally, for the minimum spanning
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tree (MST) problem of this class of ring networks under arbitrary edge weight assignments, an algo-
rithm is proposed, which is capable of determining the structure of the MST under any conditions. In
the context of practical applications, the structural problem of the MST for small-scale networks of
this type is studied, and the algorithm is implemented using Python. The practicability and effective-
ness of the algorithm are verified, providing theoretical support and practical basis for real-world ap-
plications.
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Figure 1. Construction of F, showing the first three steps of the iterative process
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Figure 2. The network model of G,
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Figure 3. Network with edge contraction G/
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Figure 4. Social network G, simulation with small vertices
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Figure 5. Minimum spanning tree structure of a subnetwork F,
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