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Graph construction without a given eigenvalue based on isolation sets

Yang Huiru, Duan Fang, Li Xiaojuan
School of Mathematics Sciences, Xinjiang Normal University, Urumqi 830017, China

Abstract: Let G be a simple graph, u be an eigenvalue of G with multiplicity &£, and H be the induced
subgraph of G obtained by deleting a set X of k vertices. If u is not an eigenvalue of H, then H is called
the star complement in G for u, and X is called the star set in G for w. Star sets are commonly used to
study the multiplicity problem for a given eigenvalue u. This paper defines two special isolation sets
based on star sets and discusses their role in characterizing the structure of graphs that do not have a
given real number u as an eigenvalue.
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Table 1 The eigenvalues of P, and C;

FEAL AR A A, As Ay As Ag
P, 1.8019 1.2470 0.4450 -0.4450 -1.2470 -1.8019
C, 2 1 1 -1 -1 -2
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Table 2 The eigenvalues of G, (i = 1,2,+++,8)

AT A A A A, A A A, A Ao
G, 2.9902 1.493 4 1.284 8 0.729 2 -0.5079 -1 -1 -1.5318 -2.4580
G, 3.188 8 1.4142 1.4142 0.8347 -0.6272 -1 -1.4142 -1.4142 -2.3962
G, 3.0409 1.8342 1.196 5 0.5230 -0.2340 -1 -1.26 -1.4876 -2.6131
G, 3.2384 1.4413 1.0715 0.6915 -0.3672 -0.6639 -1.1503 -1.4863 -2.7751
G, 3.2974 1.646 9 1.2059 0.776 7 -0.2511 -1 -1.4 -1.8271 -2.448 7
G 3.4214 1.4142 1.1132 0.8413 -0.3793 -0.8626 -1.3910 -1.4142 -2.7430
G, 3.3346 1.6425 1.1253 0.3906 -0.2538 -0.657 8 -1.1166 -1.506 8 -2.9579
G 3.6129 1.5314 1.108 5 0.6330 -0.167 1 -1.0952 -1.3505 -1.5069 -2.766 0

o
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