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Abstract ;. By studying the structural characteristics of linear crossed polyomino chain X, and crossed polyomino
cylinder chain G,, the Laplacian spectra of X, and G, are calculated by the Laplacian eigenvalues of the com-
posite graph, and the analytic expressions of Kirchhoff index, degree—Kirchhoff index and the number of span-
ning trees of X, and G, are derived. And we show that when n tends to be infinity, the Kirchhoff index of crossed
polyomino cylinder chain G, is one—half of the Kirchhoff index of the linear crossed polyomino chain X,.
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Tab.1 Kirchhoff indices of linear crossed polyomino chain from X, to X,
G Kf(G) G Kf(G) G Kf(G) G Kf(G) G Kf(G)
X, 3.00 X 338.00 Xy 1 939.67 X 5 808.00 Xa 12 943.00
X, 8.00 X 424.67 X 2 208.00 Xy 6 358.00 Xp 13 874.67
X; 16.67 X3 525.00 Xy 2 500.00 X 6 941.67 X 14 850.00
X, 30.00 X 640.00 Xoy 2 816.67 Xy 7 560.00 Xy 15 870.00
Xs 49.00 Xis 770.67 Xos 3 159.00 Xis 8 214.00 Xus 16 935.67
X 74.67 X 918.00 X 3 528.00 X3 8 904.67 Xy 18 048.00
X, 108.00 Xy 1 083.00 Xy 3 924.67 Xy 9 633.00 Xy 19 208.00
Xy 150.00 Xig 1 266.67 Xy 4 350.00 X 10 400.00 X 20 461.67
Xo 201.67 X 1 470.00 Xy 4 805.00 Xy 11 206.67 X 21 675.00
Xy 264.00 X 1 694.00 X3 5 290.67 Xu 12 054.00 X5 22 984.00

FR2 HETXTAEN X, B X, WERKEE

Tab.2 The number of spanning trees of linear crossed polyomino chain from X, to X,

G 7(G) G 7(G) G 7(G) G 7(G)

X, 16 Xs 3981 312 Xu 990 677 827 584 Xis 246 512 345 193 381 888
X, 192 X, 47 775 744 X 11 888 133 931 008 Xy 2 958 148 142 320 582 656
X, 2 304 X 573 308 928 Xis 142 657 607 172 096 X 3549 777 770 784 699 1872

X, 27 648 X 6 879 707 136 Xu 1711 891 286 065 152 X 425 973 332 494 163 902 464

X 331776 X 82 556 485 632 Xis 20 542 695 432 781 824 X 5 111 679 989 929 966 829 568
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Tab.3 Kirchhoff indices of crossed polyomino cylinder chain from G, to G,

G Kf(G) G Kf(G) G Kf(G) G Kf(G) G Kf(G)
G, 0.33 G 150.33 G 917.00 Gy 2 800.33 Gy 6 300.33
G, 1.83 Gy 191.00 Gy 1 046.83 G 3069.33 Gy 6 758.50
G 5.00 Gy 238.33 Gy 1 188.33 Gy 3 355.00 Gy 7 238.33
G,y 10.33 Gy 292.83 Gy 1 342.00 Gy 3 657.83 Gy 7 740.33
Gs 18.33 Gis 355.00 Gos 1 508.33 Gss 3978.33 Gys 8 265.00
Gs 29.50 G 425.33 G 1 687.83 G 4 317.00 Gy 8 812.83
G, 44.33 Gy 504.33 Gy 1 881.00 Gy 4 674.33 Gy 9384.33
Gy 63.33 G 592.50 Gy 2 088.33 Gy 5 050.83 Gy 9 980.00
Gy 87.00 G 690.33 G 231033 Gy 5 447.00 Gy 10 600.33
G 115.83 Gy 798.33 Gy 2 547.50 Gy 5 863.33 G 11 245.83

4 TXMABFEREMN G, 2 Gy WERMHEE
Tab.4 The number of spanning trees of crossed polyomino cylinder chain from G, to Gy,

G T7(G) G 7(G) G 7(G) G T7(G)

G, 3 G 4 478 976 Gy 2 043 273 019 392 G 739 537 035 580 145 664
G, 72 G, 62 705 664 G 26 748 301 344 768 Gy 9 429 097 203 646 857 216
G, 1 296 Gy 859 963 392 G 347 727 917 481 984 G 119 804 999 763 983 597 568

G, 20736 Gy 11 609 505 792 Gu

Gs 311040 || G, 154 793 410 560 Gis

4 493 714 625 921 024 G

57 776 330 904 698 880

1 517 529 997 010 458 902 528

Gy 19 168 799 962 237 375 610 880

4 g

1) AR SCH B B & iz 3 A8 31 1 4t 2e 3L
FBE X, P2 VY FAE R EE G, BIPLERLTE

2) i I8 I A E T X A Y
i BE R S IR RAR b AR U R H 9 2R,

3) R IE D0 PR A 3T A2 DY A A R Y R -
BIRERAR PR R IK

4) 1L IR SO0 I W2 P B 3 SR T SR G T
BT B HRLgE

-l

S Uk -

[1] LIU J B,CAO J,ALOFI A et al. Applications of laplacian
spectra for n—prism networks|J]. Neurocomputing,2016,198;
69-73.

[2] CHUNG F R K. Spectral Graph Theory[M]. Providence,RI:
American Mathematical Society, 1997.

[3] KLEIN D J,RANDIC M. Resistance distance[J]. Journal of
Mathematical Chemistry,1993,12(1).:81-95.

[4] ZHU . H Y, KLEIN D J,LUKOVITS 1., Extensions of the
wiener number{J]. Journal of Chemical Information and Com-

puter Sciences, 1996,36(3) :420-428.



55

%Siﬁ)}q “/

US55 U i A i 3 3% K HG R 125

[5] KIRCHHOFF G. Uber die Auflosung der Gleichungen,auf

welche man sie der Untersuchung der Linearen Verteilung

Galvanischer Strome Geiihrt wird[J]. Annalen der Physik,
1847,148(12) :497-508.

[6] 7. Pl g AR 2 ()] WK ,2016(14) :174.

LI J. Algebraic connectivity of graphs[J]. Asia—Pacific Edu-
cation,2016(14) . 174.

[7] BONCHEV D,BALABAN A T,LIU X,et al. Molecular
cyclicity and centricity of polycyclic graphs. 1. Cyelicity
based on resistance distances or reciprocal distances|]]. In-
ternational Journal of Quantum Chemistry,1994,50(1):1-
20.

[8] LUKOVITS I,NIKOLIC S,TRINAJSTIC N. Resistance dis-
tance in regular graphs|J]. International Journal of Quantum
Chemistry,1999,71(3) :217-225.

[9] PALACIOS J L. Resistance distance in graphs and random
walks[J]. International Journal of Quantum Chemistry,2001,
81(1):29-33.

[10] QI X,ZHOU B. On the degree Kirchhoff index of unicyclic

graphs[J]. Discrete Applied Mathematics,2020,284 ;86-98.

[11] HUANG S M,LI S C. On the resistance distance and
Kirchhoff index of a linear hexagonal (cylinder) chain[J].
Physica A ;Statistical Mechanics and its Applications,2020,
558:124999.

[12] YANG Y J,ZHANG H P. Kirchhoff index of linear
hexagonal chaing|J]. International Journal of Quantum Chem-
istry,2008,108(3):503-512.

[13] YE L Z. On the kirchhoff index of cyclic phenylenes|]].
Journal of Mathematical Study,2012,45(3):233-240.

[14] Wang Y,Zhang W. Kirchhoff index of linear pentagonal
chains[J]. International Journal of Quantum Chemistry,
2010,110(9) : 1594-1604.

[15] PAN'Y G, LIU C ,LI J P. Kirchhoff indices and numbers
of spanning trees of molecular graphs derived from linear
crossed polyomino chainJ]. Polycyclic Aromatic Compounds,
2020:1-8.

[16] 5k G, 22 0E 1. P38 B R M. bt - 0 45 50F iR
11 ,2011.

ZHANG X D,LI Z L. Graph Theory and its Applications
[M]. Beijing: Higher Education Press,2011.

[17] CHEN H Y,ZHANG F J. Resistance distance and the nor-
malized Laplacian spectrum|]]. Discrete Applied Mathemat-
ics,2007,155(5) :654-661.

[18] GUTMANIOMOHAR Bl The quasitwiener @nd the kirchs

hoff indices coincide[J]. Journal of Chemical Information
and Computer Sciences, 1996,36(5) :982-985.

[19] HOU Y P. Laplacian eigenvalues for composition of graphs
[J]. Journal of China University of Science and Technolo-
gy,2000,30(5) :20-23.

[20] ANDERSON W N,MONEY T D. Eigenvalues of the lapla-
cian of a graph[J]. Linear and Multilinear Algebra, 1985,
18(2):141-145.

[21] ENTRINGER R C,JACKSON D E,SNYDER D A. Dis-
tance in graphs[J]. Czechoslovak Mathematical Journal ,
1976,26(2) :283-296.

[22] BEIE &, 515 . Maxwell J7 #2435 AE (8 ) 5850 (4335 7 94 ()]
AR A K540 ,2020,37(4) : 136-142.

CHEN Y F,MAO J J. The spectral method of eigenvalue
problem of Maxwell[]]. Journal of East China Jiaotong Uni-
versity ,2020,37(4) : 136-142.

E—EE RIS (1997—) , R AR 200 R 2 FL B 7 B A
WEFEJ5 1) g e B R T, 2019 AR AR} Ml 1L 78 7 4 i
WK

E-mail: 1327006915@qq.com

BAEIEE : £ (1976—) , AR A28 2 B2 B #U8 , 1
+ . WS ) R e K H R A L 2001 4F-,2004 4R 2010 4F- 43
LB R E Ul DN Y VAR € i /4 e o VAN /0 e o v 1 L e
i . E-mail :wgfmath@126.com,,

(GRS . X iEHR £437)



