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Objectives @

® To study the properties of the generalized lexicographic product of graphs.

Abstract @/’

Gaveagraph G = (V,E),aset § CV isanindependent set if for everyu,v € S,
the edge {u,v} ¢ E. The independence number(a (G)) of Gis defined as the maximum
cardinality of an independent set. And let (H:),.¢ be graphs with H, = (V,, E,). The

generalized lexicographic product of G and (H.),.. Is defined to be G[(H.),¢l: = ({(=, y2) RESUIt%

z € V,y, € H}{((=,92), (z,4))) ] (z,2") € B} {((2,92), (z,4,)) |z € V, (yo,4) € E.}).In this
Independent study, we are interested in determining the independence number of the

® To determine the independence number of the generalized lexicographic
product of a path graph and cycle graphs.

® The Independence Number of the Generalized Lexicographic Product of P,, and

| | | Cnyy Chnys -+ -5 Cn,, when m is even.
generalized lexicographic product of a path graph and cycle graphs.
Theorem 1: Let m be an even positive integer and let n,n9,...,n, be positive integers such

that n1<ny <... < n,, . And let G = P,,[C,,, C,....,C, | be the generalized lexicographic product,
where mis even and n = 2 for all k. Then the independence number of the graph G is
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P5[(C,, C3,C4,C; C5,Cr)]

Definitions 2: Let u and v be vertices in a graph. We say that the two vertices are adjacent

if they are the endpoints of the same edge. Similarly, we say that two edges are adjacent Theorem 2: Let m be an odd positive integer and let n1,72,...,nn be positive integers such

if they share a common endpoint. that ni<ne <...<n, .Andlet G = P,[C,,C,,...,C,, | be the generalized lexicographic product,
where mis odd and 7nj; = 2for all k. Then the independence number of the graph G is

® The Independence Number of the Generalized Lexicographic Product of P,, and
Cniy Cnyy - -+ O, when m is odd.

k=0

Definitions 4: A path graph, denoted as P, is a graph with V(P,) = {0,1,2,...,n — 1} and
EP,) ={{i,i+1}i=0,1,2,...,n — 1}

Definitions 6: The independence number (a (G)) of G is defined as the maximum cardinality of
an independent set.

Conclusion {~

This independent study Investigates the independence number of the generalized
lexicographic product of a path graph and cycle graphs, where each vertex of the

path graph is replaced by a cycle graph. The results show that the independence
number of the resulting graph depends on the structure of the path graph and the

number of vertices in the cycle graph. In particular, the cases where the cycle graph
has an even or odd number of vertices produce different structures of maximum

iIndependent sets. These findings provide insight into the behavior of independence
numbers under generalized lexicographic product constructions and may serve as a

foundation for studying other properties of graph products.
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Definitions 8: Let G = (V,E) and let (H:),.¢ be graphs with H, = (V,, E,). The generalized
lexicographic product of G and (H:),.¢ Is defined to be REference —5

—

Gl(Hz) el = ({(z,y2) |z € V,y, € Hy}, {((ZU, Yz ) (w’, y,f,,.))l (ZB, 30') c E} U{((w,yw), (w,y;)) z eV, (y:c,y;;) S Ew})- e pnaisUs:nouMsIEaUNISaDU 1500 NoufnsiWidovdu, MASBIACIOAEAS AUSINENANEAS UKINENdaIBETHU, (W.A.2567)
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