Pure Mathematics Ei%3#, 2025, 15(7), 27-34 Hans Xl
Published Online July 2025 in Hans. https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2025.157202

A EEEKERNH FRRKECSENEGS
53
x4

PRI RS HOE S5 b, T P

ks H B 20254F6 Ho9H; FHHBM: 20254 7H2H; KA HM: 20254F7H15H

H E

REHAZRNES T SR AR EEER, 2RRER. KER. HRRRUAREEHESH R
R BRI N RNME . A R B EE R BN AR e, KERATHRSEHM%
i, EHRRBRAIHTHESH, REZEERSNEMERS .. ARBETRESISMERL. /5
BARSTHEMERASTHRAERREM . SEEARXEINETTRAMERHIMULET, ARRE
SRR ME BRI MERES.

XA

LA RE, KER, HRAR, RESH, Bl

Comprehensive Research on Tensor
Product, Cartesian Product, and Join
Operation of Borderenergetic Graphs

Meijuan Xu

School of Mathematics and Statistics, Qinghai Normal University, Xining Qinghai

Received: Jun. 9%, 2025; accepted: Jul. 2", 2025; published: Jul. 15, 2025

Abstract

Graph operations play a significant role in complex network analysis and optimization. Borderen-
ergetic graphs, tensor products, Cartesian products, and join operations each exhibit unique math-
ematical properties and application values. Borderenergetic graphs measure the stability of net-
works through spectral characteristics, tensor products are used to construct multi-level network
topologies, Cartesian products optimize parallel computing structures, and join operations enhance
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the integration capabilities of multiple networks. Different operation methods play a key role in
dynamic network optimization, information transmission, and the improvement of computational
efficiency. The comprehensive application of these methods can enhance the topological optimiza-
tion ability of networks and provide more complete theoretical support and practical guidance for
complex system modeling.
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