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Ordering Unicyclic Graphs on the Second Smallest Q-eigenvalue
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Abstract: A graph G of order nis called a unicyclic graph if Gis connected and the number of
edges of G is also n . The signless Laplacian matrix of Gis Q(G) =D(G) + A(G) , whereD(G)is
the diagonal matrix of its vertex degrees,A (G )is the adjacency matrix, q¢; (G)=q, (G) ==
q.(G)=0is the eigenvalues of Q(G) and ¢, -; (G)is the second smallest eigenvalue and denoted
by k(G).LetU (n)be the set of all unicyclic graphs on nvertices. When the order n =25, the
second smallest Q-eigenvalue of first three largest » — order graphs in the classU (n) (n=>25)

together with the corresponding graphs were obtained.
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Tab.1 Unicycle graph when k(G)<t, and its k(G)

G U3z (2,20) U3 (3,7 Us(4,5) U3(1,2,12) U3(2,2,8) Us(P3,P3,1)
k(G 0.347 25 0.289 91 0.264 64 0.293 39 0.267 95 0.246 81

G Uz(S*(1,D,P3) U3 (2,P3) Uz (P3,Py) Us(2,0,4) Us(4,4) U4(1,0,12)
k(G 0.253 84 0.348 50 0.233 18 0.370 19 0.361 03 0.393 25

G Us(2,8) Us(1,17,1) Us(1,1,7) Us(1,1,1,6) Us(P3, P3) Us(P3,0,P3)
k(G) 0.380 67 0.379 97 0.380 33 0.379 64 0.290 72 0.267 95

G Uy (S(0,2) Us(2,P3) U,(1,0,P3) Uy (Po) Us(1,1D) Us(1,0,5)
k(G) 0.358 81 0.347 88 0.358 81 0.276 52 0.307 03 0.250 57

G Us(2,0,3) Us(@3,4) Us(S*(1,D,D Us(1,P3) Us(1,0,P3) Us(P3,Py)
k(G) 0.196 82 0.246 92 0.308 41 0.309 07 0.250 88 0.198 06

G Us(P3) Us (6) U7 (Py) U7(3) U7(2,0,2) Us(2)
k(G) 0.337 60 0.379 88 0.198 06 0.198 06 0.151 36 0.345 68

G Uy (1) Uio (1) Cn Crz
k(G) 0.120 62 0.296 80 0.081 01 0.267 95
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