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The Optimal Radio Labeling Number of Strong Product Graphs
with 2-Path and n-Circle

HONG lJiaojiao, LI Feng
(College of Computer, Qinghai Normal University, Xining 810008, China)

Abstract: Radio labeling uses a topological graph to build model for the frequency resource allocation
problem in wireless communication networks, where the vertices of the graph represent the base stations
and the edges represent the distance relationship of different base stations, and each vertex in the graph is
assigned a number (labeling) through the “distance-labeling” constraint, finally obtaining the maximum
labeling number, and the allocation scheme that minimizes the maximum number of labeling is called the
optimal allocation scheme, and the result is the optimal number of radio labeling. This article mainly stud-
ied strong product graphs of P, and C,(n was odd and n=3), labeled the vertices of these strong product
graphs according to relevant constraints, and determined the optimal radio labeling number. The experi-
mental data show that the topological model designed in this paper requires fewer radio labelings for the
same number of vertices compared to the existing paths, circles, and strong product graphs of paths and
paths models, which is a reference for wireless communication network construction.
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Tab. 1 The optimal radio label number of four topological models

n m(Py,) m(Cy,)  m(P,®P,) m(P,QC,)
3 13 7 7 5
5 41 17 21 9
7 85 31 43 19
9 145 49 73 25
11 221 71 111 41
13 313 97 157 49
15 421 127 211 71
17 545 161 273 81
19 685 199 343 109
21 841 241 421 121
23 1013 287 507 155
25 1201 337 601 169
27 1405 391 703 209
29 1625 449 813 225
31 1861 511 931 271
33 2113 577 1057 289
35 2381 647 1191 341
37 2665 721 1333 361
39 2965 799 1483 419
41 3281 881 1641 441
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45 3961 1057 1981 529
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